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Preface

Software Philosophy

TDT’s philosophy on software development is simple. We design
comprehensive drivers that control all aspects of the hardware from circuits
developed in a drag-and drop circuit design environment. With minimal
programming, scientists can design customized experiments. This approach
works quite well in most research environments. However, there has been an
increasing demand for an interactive environment that allows the auditory
researcher to design custom signals, present stimulus signals, and gather
response data. In response to this need, TDT has raised its approach to software
development to a higher level by designing two powerful and flexible software
packages, SigGenRP and BioSigRP. SigGenRP offers a signal generation
environment that is above the level of ‘C’ or Pascal programming. Itis a
complete stimulus design application that is the basis for a suite of TDT
programs specifically developed for auditory research. BioSigRP provides the
user with an easy-to-use, yet flexible, means for presenting stimulus signals and
collecting response data.

Traditionally, systems designed to present stimulus signals and acquire response
signals have been of two types: turn-key clinical systems and custom systems
written from scratch. With turn-key systems, type and frequency of stimulus
signals are restricted. Such systems are good for clinical settings, but are too
restricted for research. Custom systems, while providing the ability to control
all aspects of stimulus presentation and data acquisition, often require tedious
hours spent programming and debugging software. Because BioSigRP utilizes
custom signals generated in SigGenRP, it allows users to design and present
complex stimulus signals without writing a line of code.

As with all software applications, SigGenRP and BioSigRP have their inherent
limitations. For this reason, TDT still maintains as its highest priority continued
support of its software drivers.
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Organization of the Manual

The BioSigRP User’s Guide is divided into three parts:

+ Partl BioSig Fundamentals
+ Part2 Ilustrative Examples
+ Part3 Appendices

BioSigRP Fundamentals

Part 1, BioSigRP Fundamentals, presents all the basic BioSigRP concepts
necessary to present a stimulus signal and acquire data. It also serves as a
general reference tool. Part 1 provides:

O General information about BioSigRP.
O Basic information about BioSigRP's features.

O A detailed explanation of data acquisition and processing.

General Information

General Information includes a description of the purpose and uses of BioSigRP,
BioSigRP installation instructions, and basic BioSigRP concepts. General
information is presented in the following chapter:

Q Chapter1 Introduction

Basic Information

Basic information about BioSigRP’s features is provided in the following
section:

Q Chapter 2 Learning the Basics

Data Acquisition and Processing

The steps required to acquire and process data are listed below along with their
associated chapter.

Step Chapter
1. Configure the system Chapter 3 Configuration

2. Present the stimulus and acquire ~ Chapter 4 Data Acquisition
response data

3. Analyze data Chapter 5 Data Analysis
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lllustrative Examples

Some typical examples of data acquisition and processing are presented in:
Q Chapter 6 Quick Start Examples
Q Chapter 7 Advanced Examples

Appendices

Additional information for System Il and System 3 is presented in:
Q Appendix A Using BioSigRP with System Il
O Appendix B Eliminating 60 Hz Noise
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Chapter 1 Introduction

Welcome to BioSigRP, TDT’s windows-based stimulus presentation and data
acquisition package.

What Is BioSigRP?

BioSigRP is a powerful, yet easy-to-use, tool designed to automate the process
of presenting stimulus signals and acquiring response signal data. BioSigRP is
part of a suite of TDT applications designed to work with System 3 hardware
and files generated by TDT’s signal design software, SigGenRP.

BioSigRP for Windows

BioSigRP for Windows was created for today’s preferred PC environment. It
combines the advantages of Windows support with the advanced capabilities of
TDT’s System 3 hardware. BioSigRP uses standard Windows techniques for
saving and loading files, selecting parameters, and printing.

BioSigRP Capabilities

BioSigRP is especially designed to meet the needs of auditory scientists.
BioSigRP’s capabilities include:

SigGenRP file support a Stimulus schedule override
System calibration Q Historical data display

O Stimulus schedule customization a Comparison data

O Dual-channel stimulus Q Calculator

Q Multi-channel response Q Displays

Q Artifact rejection Q Cursors

a a

Averaging Report generation

BioSigRP User's Guide
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SigGenRP File Support

BioSigRP takes advantage of the powerful signal generation capabilities of
TDT’s SigGenRP. BioSigRP reads SigGenRP files (.sig files) and uses the
signal parameters stored in these files to generate stimulus signals over
successive SigGenRP Indices (SGIs).

System Calibration

BioSigRP’s System Calibration window provides a means for calibrating your
system through use of a pure tone or through use of the actual stimulus signal.
Microphone effects may be removed to determine the true frequency
characteristics of the system.

Stimulus Schedule Customization

The manner in which stimulus variables change as a function of the SGI is
stored in the SigGenRP file. BioSigRP reads this information to determine the
stimulus schedule. You may customize this schedule from within BioSigRP.

Dual-Channel Stimulus

BioSigRP allows you to present dual-channel stimuli. Each channel may be
assigned its own SigGenRP file.

Multi-Channel Response

BioSigRP allows you to acquire up to four channels of response data.

Artifact Rejection

BioSigRP’s artifact rejection provides a means for rejecting signals with
anomalous amplitude values.

Averaging

BioSigRP maintains a running average as signals are acquired. BioSigRP
allows you to view this running average. Averaging continues until the desired
number of signals are acquired.

Stimulus Schedule Override

BioSigRP provides several command functions that allow you to manually
override the stimulus schedule during stimulus presentation. These functions
include: Advance, Skip, Repeat, and ReDo.

Historical Data Display

As averages are completed, resulting waveforms are displayed in an area of the
screen known as the History Plot and are also appended to a file known as the
BioSigRP Record file (.arf file).
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Comparison Data

You may choose a record from the History Plot to serve as a comparison record.

Calculator

Through use of the Calculator, you may perform a variety of mathematical
operations on acquired data.

Displays

You may view any record displayed in the History Plot in more detail.
BioSigRP provides two detailed displays: a detailed Time-Domain Plot and a
corresponding Frequency-Domain Plot. Additionally, you may zoom-in on any
portion of either display.

Cursors

BioSigRP allows you to obtain information about instantaneous level at various
points in time through the use of cursors.

Report Generation

You can generate custom reports consisting of historical signal data. The
Worksheet area of the BioSigRP main window may be used to build these
reports.

Hardware Support

BioSigRP supports TDT’s System 3 instrumentation, including TDT’s Real-
time processors and programmable attenuators. BioSigRP also continues to
support the System Il hardware platform.

Who Can Use BioSigRP?

Anyone with a PC, Windows 2000 or higher, and TDT System Il or System 3
instrumentation can use BioSigRP. BioSigRP was designed to meet the needs
of auditory scientists requiring the use of complex stimuli without complex
programming.

BioSigRP can be used to collect and analyze data such as auditory brainstem
response (ABR) data and otoacoustic emission data.

BioSigRP User's Guide
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How to Use BioSigRP

BioSigRP is used in conjunction with TDT’s signal generation package,

SigGenRP.
o@ﬁ

SigGenkRP

[ Binary File j [ SigGen File

Engine —
Ei.ngE“ o
—

‘ —

[ Custom Application j [ BioSigRP

Ot Dutput

BioSigRP enables you to acquire and process bioelectric signal data in response
to a customized stimulus signal. The process is as follows:

1. Design the stimulus signal using SigGenRP.

TDT’s signal generation package, SigGenRP, provides a simple, yet
powerful, means for designing your stimulus signals. Signals generated
with SigGenRP may be saved as SigGenRP files (.sig files) for use with
other TDT signal processing applications, including BioSigRP.

2. Acquire and process response signal data using BioSigRP.

BioSigRP is an easy-to-use tool for acquiring and processing response
signal data. The process is relatively simple:

a. Configure BioSigRP.
b. Present the stimulus signal.
c. Acquire response data.

d. Analyze and process the response data.

Before You Begin

BioSigRP User's Guide

With a bit of preparation, processing signals with BioSigRP is quick and easy.
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What You Need

a
See your Microsoft
Windows
documentation.

See Digital Signal o

Processing
Applications,
Chapter 1.

See SigGenRP User's a
Guide, Chapter 2,

“How to use

SigGenRP.”

Windows fundamentals

You should be comfortable with Windows basics: starting Windows;
using the mouse; manipulating windows; opening, closing, and saving
files; and selecting items from a list.

Signal processing

A basic knowledge of signal processing is necessary. You should
understand the parameters necessary for specification of a signal in the
frequency and time domains.

Basic SigGenRP concepts

You should be comfortable with signal design using SigGenRP and should
recognize the term SigGenRP Index.

Installing the Software

Requirements

In order to run BioSigRP, you must have the following:

Computer running windows 2000 or higher
TDT drivers (4.2 or higher)

O SigGenRP

O Super VGA (1024 x 768) resolution graphics (recommended)

O Two System 3 RPx devices (RP2, RP2.1, or Medusa amplifiers). RPx
devices must be in the same caddie. (See Appendix A for System Il
requirements.)

Installation

To install BioSigRP

1.

2
3.
4

Make sure your TDT hardware is installed and functioning properly.
Refer to the System 3 Installation Guide.

Insert the software CD in to your CD-ROM drive.

Click Install TDT drivers, click System 3, and click Install BioSigRP.

Hardware Configuration

BioSigRP uses System 3 hardware devices to acquire and average signals.
System 3 hardware allows for increased flexibility in acquisition. Users and
TDT can develop acquisition circuits for Oddball responses, MMN, P300, as
well as generate Standard Deviations around the mean response. BioSigRP and
SigGenRP allow users to view signal responses to complex stimulus patterns.

Note: To learn more about how to generate RCO files for acquisition in
BioSigRP please contact TDT.

BioSigRP User's Guide
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BioSigRP was designed to work with TDT’s powerful and flexible System 3
hardware. All System 3 configurations must include two RPx devices:

O RPx device for acquisition (must have analog inputs)
O RPxdevice(s) for signal generation (must have analog outputs)

Note: all configurations must include separate devices for stimulus and
acquisition.

The exception to the above minimum configuration requirements is a
configuration for acquisition only, which may use an external trigger and does
not require a separate RPx device for stimulation.

The minimum configuration may be expanded in a variety of ways. Below are
examples of three configurations.

Minimum Configuration

The minimum System 3 configuration is illustrated below. In this system two
RP2.1s provide analog to digital and digital to analog conversion.

" RP2.1 REAL-TIME PROCESSOR [ RP2.1 REAL-TIME PROCESSOR
© JRIG N1 IN-2  QUT QUT-2 © TRIG N1 IN-2  OUT-1 OUT2
Digital 110 O e Digital VO O o o~ e e
L {
Stimulus to Amplifier/Transducers Signal from Microphone/Amplifier

Typical ABR Configuration

Most systems require more functionality than that provided by the minimum
configuration. A typical System 3 configuration for ABRs is illustrated below.

RP2.1 REAL-TIME PROCESSOR RA16 MEDUSA BASE STATION
[e] Q000
Digha! 10 g TRIGINT N2 QUTT OUT2 TRIG G000 Digiilio
[e] Q000
—— R ®) CyD (e 2 A —
PA5 PROGRAMMABLE AT TENUATO! N PAS PROGRAMMABLE ATTENUATOR
INFUT CUTPUT

Q INPUT OQUTPUT

:Q/

ED1 ELECTRQ, SPEAKER DRIVER

Electrodes

; NEAnercE Q@ from Subject

il O | s
[e]e]

8 [s1<)

MEDUSA PREAMP

QUT-1 OUT-2

L
In this system an RP2.1 provides digital to analog conversion and an RA4LI or
Medusa Base Station, Preamp, and Headstage provides data acquisition and
analog to digital conversion. The two PA5s provide programmable attenuation
for two stimulus channels. The ED1 drives TDT’s ES1 or ECL1 electrostatic
speakers to present the stimulus. The HB7 Headphone Buffer or SA1 Speaker
Amplifier can be substituted for the ED1 to support other transducers.
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Typical DPOAE Configuration

A typical System 3 configuration for DPOAEs is illustrated below.

In this system one RP2.1 provides stimulus generation and another PR2.1
provides signal acquisition. The two PA5s provide programmable attenuation
for two stimulus channels. The ED1 drives TDT’s EC1 electrostatic speakers to
present the stimulus. The HB7 Headphone Buffer or SA1 Speaker Amplifier
can be substituted for the ED1 to support other transducers, such as the ER2C.
The MA3 provides amplification for the incoming signal.

RP2.1 REAL-TIME PROCESSOR RP2.1 REAL-TIME PROCESSOR
© tRIG N IN2  OUTA OUT-2 © TRIG N IN2  QUT1 OUTZ
Digital 10 o] Digital 10 o
[ [e]
7 ¢ °

ooof e oa\oo

\ PAS PROGRAMMABLE ATTENUATOR

5 WT
MA3 MICROPHOME AMPLIFIER

OUT-1 OUT-2 . OUT- T-R

g |[Ops O o w6

)

Stimulus Signal from
to EC1 Speakers Microphone

PAS PROGRAMMABLE ATTENUATOR

Using RX Devices with BioSigRP

BioSigRP has been designed to work optimally with the RP2.1 Real-time
Processor and RA16BA Medusa Base Station. RX processors, such as the RX6,
may also be used; however, there are several issues that should be addressed.

See tech note #840 regarding RX device configuration for more information.

Voltage Scaling and Atrifact Rejection

In BioSigRP, voltage scaling is implemented based on the voltage input range of
the selected acquisition device. When using an RX device for acquisition,
BioSigRP assumes that the input voltage range is +/- 10 V. However, when
using the Medusa Preamplifier with the RX devices, the voltage range is +/- 4
mV. This discrepancy between the actual and expected voltage range renders the
artifact rejection feature ineffective. The smallest artifact detectable would be
1% of 10 V or 100 mV. This is well outside the possible range of values that can
be acquired from the Medusa preamplifier.

BioSigRP User's Guide
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RX Channel Numbering

The standard circuit files use channels 1 and 2 to acquire analog signals during
DPOAE recordings. The analog input channels on the RX6 are numbered 128
and 129. When using the RX6 for DPOAE acquisition, the analog input channel
numbers must be modified in the recording circuits. See the RPvdsEx Manual
for information on using RPvdsEXx for circuit design or contact TDT Support for
assistance. Channel configurations on the RX8 can vary; refer to your individual
configuration for channel numbering.

Digital Output Control

Digital control bits are not automatically configured for RX devices. Digital 1/0
on many RP devices (including the RP2 and RA16BA) do not need to be
configured and will output the digital control signals from the standard stimulus
and acquisition circuits. In order for an RX device to correctly output these
signals, the device configuration register must be set to output the necessary bits.

RX Delays

The delays associated with RX devices are different from those associated with
the RP2 and this can affect the apparent latency of a biological signal. Most of
the differences in delays are negligible. The most apparent difference occurs
when using the RX6 for stimulation; however, this latency becomes less
significant as the sample rate increases. See the hardware specifications in the
System 3 Manual for more information on DAC or ADC delays associated with
each device.
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Getting Started

Starting BioSigRP

To start BioSigRP
= > Double-click the BioSigRP icon.
or

» Click the Start menu, point to Programs, point to TDT Sys3, and click
BioSigRP.

The BioSigRP main window opens.

You are now ready to acquire data with BioSigRP.

Getting to Know the BioSigRP Main Window

BioSigRP’s main window is designed to provide customizable visual displays of
the stimulus signal, raw response signals, running averages, history data, and
reports.

The Start-up Window

Upon starting BioSigRP, you will see the main BioSigRP window. If you are
running BioSigRP for the first time, the main window will appear in its default
layout, as seen below.

BioSigRP User's Guide
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Title Bar B setup - Biosigaz windows Application
File Setup Operations View Muli-Plot History Workshest Calculstor Help
Z|=| fmfa & %[N

Hle|d| ol B Alwl Sl g8l [@

Stimuus

Menu Bar

Toolbar Advarce: Skip

Current Info . -

Modify Schedule

Avg, Status Clip

Chi. o0 @&

Status Bar \

History Worksheet
Plot Area

For Help, press F1 ] 4

The window contains the following sections:

Title Bar Displays “BioSigRP32 Windows Application” and the name of the
current BioSigRP file.

Menu Bar Contains a list of menus used for building, manipulating, and
saving your BioSigRP file.

Toolbar Provides easy-to-use icons for the most common BioSigRP Menu
commands.

Multi-Purpose Plot May be used to display a plot of the stimulus signal, the
raw A/D signal, the FFT of the signal, the EEG signal, or the running average.

History Plot Area Is used to display historical, averaged signal data.

For a review of the Current Info Displays the current SigGenRP Index (SGI) plus variable names

SigGenRP Index (SGI)  and their current values.
see the SigGenRP ) ] . . . .
User's Guide. History Info Displays Group information. Responses obtained during the

same data acquisition session are collectively referred to as a Group. Groups
are automatically sequentially numbered. For each History Plot record, the
names and values of variables are displayed.

Calculator Allows you to perform mathematical operations on one or more
Worksheet record.

Worksheet May be used to store records for use in calculations and to build
reports.

Sizing Bars Allow the user to resize each area of the screen.

Status Bar Provides information about the selected command.

The Customized Window

BioSigRP provides numerous displays. Depending on your needs, you may
wish to enlarge some displays and reduce others.

BioSigRP User's Guide




Chapter 2: Learning The Basics 2-3

To enlarge/reduce a display area
1. Drag the appropriate Sizing Bar.

Below, the BioSigRP main window is configured to provide more room in the

Worksheet area. The Calculator area has been expanded so that most calculator
and worksheet buttons are visible.

E | exl.acf - BioSig32 Windows Application

File Setup Operations ‘Wiew Mulki-Plob  History Worksheet Calculator  Help

Ble/d & Bl Al o =u| g8 wfEE @me & 2
Mode

flde

Start

[~ Continuous Avg.
5GI Contral

™ Each Twice
I Each Thrice
I Manual

N e
todify Scheduls

Awg. Status Clip

Chi: 0/ (9]

RP Filter Settings

we [ F
e =
ne [

AP2 Mem:; |4094K

For Help, press F1

Using the BioSigRP Menus

BioSigRP provides the user with a full set of menu commands. From these
menu commands, you can create, open, and save files; customize screen
displays; present stimulus signals; acquire response data; and analyze data.

BioSigRP User's Guide
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The File Menu
e Config. CErlHR
Cpen Config. File. .. ChrlHi
Save Config.... Chrl+5

Save Config, As. ..

Primk. .. Ckrl+P
Prink Preview
Prink Setup. ..

1 exl.ack

2 CATDTY. . \Files\Screen. ack
3 CATDTY, . \Files\Average, acf
4 CATDTY, . AFilesiMask] ,ack

Exit

The File Menu provides a standard Windows method for creating, saving,
opening, closing, and printing files.

New Config. Resets all screen objects to their default states and clears all plots.

Open Config. File... Opens and displays an existing BioSigRP configuration
file (.acf file).

Save Config.... and Save Config. As... These menu options save BioSigRP
configuration data in a BioSigRP configuration file. Files saved with this format
use the default extension .acf.

Print... Prints the current Worksheet Area.
Print Preview Allows you to view the Worksheet Area as it will be printed.

Print Setup... Allows you to select a printer, define the paper size, and choose
a page orientation.

The Setup Menu

Skimulus v Lse #1
Acquisition, .. Use #2
Calibratian. .. se #3
B4, Bioarmp

To Default
Sigaen Yariables. .. v Lock
Subject Infa. ..

Defaulk Cursor Skrings. .

From the Setup Menu, you can define stimulus
Auko-Cursars., ..

and acquisition parameters, calibrate the system,

History InFo Window. .. schedule stimulus presentation, enter subject
information, and customize the BioSigRP

General Display Ops... interface.

Wiorksheet Display Ops. .,

Layouk b
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Stimulus... Opens the Stimulus Setup dialog box. From this box you can
specify up to two SigGenRP stimulus signals and define presentation
parameters.

Acquisition... Opens the Acquisition Setup dialog box, from which you can set
timing parameters, define the default record file (.arf file), and configure up to
four acquisition channels.

Calibration... Not currently supported.
DB4 Bioamp Not used for System 3.

SigGenRP Variables... Opens the SigGenRP Variable Control dialog box.
From this dialog box, you can customize stimulus presentation.

Subject Info... Opens the Subject Information dialog box. This dialog box
contains fields where you may enter identifying information for the subject.

Default Cursor Strings... Opens the Specify Default Cursor Text dialog box,
from which you can customize cursor labels.

Auto-Cursors... Allows the user to specify the location of up to 10 cursors.
These cursors will be automatically placed during data acquisition.

History Info Window... Opens the Info-Bar Setup dialog box, from which you
can customize the History Info display area.

General Display Ops... Opens the General Display Options dialog box. From
this dialog box, you may customize background colors, plot colors, text colors,
and other display characteristics of the main window, Multi-Purpose Plot, and
History Plot.

Worksheet Display Ops... Opens the Worksheet Display Options dialog box.
From this dialog box, you may customize various display features of the
Worksheet.

Layout Allows you to customize the screen layout.

Use #1, Use # 2, Use #3 Allow you to switch between three custom defined
screen layouts.

To Default Returns the screen layout to its initial, default layout.

Lock Allows you to lock the current screen configuration.

BioSigRP User's Guide
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The Operations Menu

Skart Skop

- Eeqin

Advance Sdvance

Skip Skip

Repeat: Repeat:

Rela Reba

Conkinuaous Continuous

Repeat Each SG1 Repeat Each SGI
Threepeat Each SGI Threepeat Each 5GI

v [Manual 51 Control

Mext 261
Previous SGl

Modify Schedule

Manual 3EI Contral
Mexk 561
Previous SGI

Impedance Scan
Impedance Check

Maodify Schedule

Idle

Impedance Scan
Impedance Check

Running

The Operations Menu provides a list of commands that control the presentation
of the stimulus signal and the acquisition of response signals. Menu options
vary, depending on the current operational mode. Operational modes consist of
the following:

a ldle
No stimulus presentation or data acquisition.

O Running
Stimulus is being presented.

Q Averaging
Response data is being acquired and averaged.

O Paused
Data averaging has been temporarily suspended.

Start: Begins the presentation of the stimulus signal. This menu option appears
in 1dle mode only.

Stop: Discontinues the presentation of the stimulus signal. This menu option
appears in Running mode only.

Begin: Begins the process of data acquisition and signal averaging. This menu
option appears in Running mode only.

End: Discontinues data acquisition and signal averaging. This menu option
appears in Averaging mode only.

Pause: Temporarily halts data averaging. This menu option appears only in
Averaging mode.
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End End

Pause Resume

Advance Advance

Skip Skip

Repeat Repeak

Relo Relio

Continuous Conkinuous

Repeat Each SGI Repeat Each SGI
Threepeat Each SiG1 Threepeat Each SiGI

Marual 3GI Conkral
Mexk SGI
Premvious SGI

Modify Schedule

Manual S&I Contral
Mezk SGEI
Previous SGI

Impedance Scan
Impedance Check

Modify Schedule

Averaging

Impedance Scan
Impedance Check:

Paused

Resume: Resumes data averaging. This menu option appears only in Paused
mode.

Advance: Causes the stimulus to advance to the next SGI. This menu option is
enabled in Averaging and Paused modes.

Skip: Causes the stimulus to skip the current SGI. This menu option is enabled
in Averaging and Paused modes.

Repeat: Saves the current running average, re-presents the same stimulus, and
saves the resulting averaged signal. This menu option is enabled in Averaging
and Paused modes.

ReDo: Discards the current running average, re-presents the same stimulus, and
saves the resulting averaged signal. This menu option is enabled in Averaging
and Paused modes.

Continuous: Enables continuous data acquisition. BioSigRP will continue to
acquire and average response data for the same stimulus until Continuous is
disabled or the Advance, Stop, Repeat, ReDo, or End buttons are clicked.

Repeat Each SGI: Acquires two averaged signals for each SGI specified in the
stimulus schedule.

Threepeat Each SGI: Acquires three averaged signals for each SGI specified
in the stimulus schedule.

Manual SGI Control: Enables the Next SGI and Previous SGI buttons and
menu options. These buttons can be used to manually control the SGI.

Next SGI: Advances the stimulus to the next SGI
Previous SGI: Moves the stimulus back to the previous SGI.

Modify Schedule: Opens the SigGenRP Variable Control dialog box. From
this dialog box, you can customize stimulus presentation.

BioSigRP User's Guide
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Whenever you click in a
plot area, that plot
receives the focus.
Focus is indicated by a
thin frame of highlight
surrounding the plot
area. Plot commands
affect the focus plot,
only.

BioSigRP User's Guide

Impedance Scan: Not used with System 3.

Impedance Check: Not used with System 3.

The View Menu

v Toolbar

v Staktus Bar
Crym Controls kel
Expand Scale +
Reduce Scale -
Auko-5cale &3

v Toggle Chan - 1 1

v Toggle Chan-2 2

v Toggle Chan-3 3

v Toggle Chan-4 4
Cnly Chan-1 Chel+1
Cnly Chan-2 Chrl+2
only Chan-3 Chrl+3
only Chan-4 Ckrl+4

From the View

Menu, you can turn various visual displays on or off.

Tool Bar: Shows/hides the Tool Bar.
Status Bar: Shows/hides the Status Bar.

Dyn Controls:
Expand Scale:

Reduce Scale:

Displays all active Dynamic Control windows.
Expands the scale of the focus plot.

Reduces the scale of the focus plot.

Auto-Scale: Automatically scales the focus plot.

Toggle Chan —
Toggle Chan —
Toggle Chan —
Toggle Chan —
Only Chan-1:
Only Chan-2:
Only Chan-3:
Only Chan-4:

1: Shows/hides Channel 1 on the focus plot.
2: Shows/hides Channel 2 on the focus plot.
3: Shows/hides Channel 3 on the focus plot.
4: Shows/hides Channel 4 on the focus plot.
Shows only Channel 1 on the focus plot.
Shows only Channel 2 on the focus plot.
Shows only Channel 3 on the focus plot.

Shows only Channel 4 on the focus plot.
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The Multi-Plot Menu

Makhing i
Skimulus 5
R.aw Inpuk I
Time/Freq T
EEG E
Running Average &

v Show Comparison  Chrl-M

From the Multi-Plot menu, you can specify which signal you would like to
display in the Multi-Purpose Plot.

Nothing: Causes no plot to be displayed in the Multi-Purpose Plot.

Stimulus: Causes the current stimulus to be displayed in the Multi-Purpose
Plot.

Raw Input: Causes one or more channels of raw (unprocessed) input signal to
be displayed in the Multi-Purpose Plot.

Time/Freq: Performs an FFT on the incoming time-domain signal, producing
frequency-domain response data.

EEG: Causes one or more channels of EEG signal to be displayed in the Multi-
Purpose Plot. EEG signals are created by applying the specified acquisition
setup parameters to raw input signals.

Running Average: Causes the running average to be displayed.

Show Comparison: Causes the currently defined comparison plot to be
displayed superimposed with the running average. Running Average must be
selected in order to view the comparison plot.

BioSigRP User's Guide
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The History Menu

Arccess Record File

Previous Group Palp

Mext Group Paln
To Top Home:
To End End
Clear Selection Del
Clear &ll Chrl+3
Edit Cursaors
Toggle Comparison
To WaorkSheet
Cursor 1
Expart ko ARF File . .
ursar
Export to ASCII File . .
Export ba C5Y Hrser
Cursor 4
Show Cursors Chrl4+C Cursor 5
PFile Channels Ckrl+P Cursors G-10
Auko Cursor 3 all Cursors

From the History Menu, you can load history records and perform various
operations on records displayed in the History Plot.

Access Record File: Loads previously saved BioSigRP records from files
known as BioSigRP record files. These files use the default extension, .arf.
BioSigRP records are displayed in the History Plot Area.

Previous Group: Scrolls the History Plot to the top of the previous group.
Next Group: Scrolls the History Plot to the top of the next group.

To Top: Scrolls the History Plot to the top.

To End: Scrolls the History Plot to the bottom.

Clear Selection: Clears all selected records from the History Plot.

Clear All: Clears all records from the History Plot.

Edit Cursors: Accesses the BioSigRP Cursor Edit dialog box. From this
dialog box, you may place cursors and obtain signal information.

Toggle Cursor: Marks the most recently selected history record for use as a
comparison when viewing records details from the history area.

To Worksheet: Allows you to place the most recently selected history record
in the Worksheet.

Export to ARF File: Saves the currently selected history records in a user-
defined BioSigRP record file (.arf file).

Export to ASCII File: Saves the currently selected history records in a user-
defined ASCII file (.txt file).

Export to CSV: Saves the currently selected history records in a user-defined
CSV file.

Show Cursors: Displays any cursors placed in History Plot records.
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Pile Channels: Overlays multiple channel history data.

AutoCursor: Applies the selected auto cursor to the selected history record.

The Worksheet Menu

Clear Warksheet Chrl+-
Cpen Worksheet, .,

Save Worksheet. ..

Save Worksheet As. ..

Export bo Ascii...
Expork ko CSY

Configure Worksheet Defaults. ..

Trace...
Token...

Space Evenly
Spread Apart
Squash Together
Pile

IInPile

Delete Deel
Cuplicate

Select Al Space
Deselect Al Ctrl+Space

Toogle Comparison

Clear Worksheet: Clears the entire Worksheet.
Open Worksheet: Opens a Worksheet file (.awf file).
Save Worksheet: Saves an existing Worksheet file.
Save Worksheet As: Save a new Worksheet file.

Export to Ascii: Saves the currently selected records in a user-defined ASCII
file (.txt file).

Export to CSV: Saves the currently selected records in a user-defined CSV file.
Configure

Worksheet Defaults: Allows you to set Worksheet preferences such as colors,
plot size, and grid resolution.

Trace: Displays a message describing how to edit a trace.
Token: Displays a message describing how to edit a token.
Space Evenly: Spaces selected plots evenly throughout the Worksheet.

Spread Apart: Spreads selected plots apart. Spread Apart may be used
repeatedly. Each use continues to further spread apart all selected plots.

Squash Together: Squashes selected plots together. Squash Together may be
used repeatedly. Each use continues to further squash together all selected plots.

Pile: Piles selected plots on top of one another.

UnPile: Unpiles selected plots.

BioSigRP User's Guide
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Delete: Deletes the currently selected Worksheet records.
Select All: Selects all Worksheet records.
Deselect All: Deselects all Worksheet records.

Toggle Comparison: Marks the most recently selected worksheet record for
use as a comparison in the worksheet.

The Calculator Menu

Scale

Imverk Trace
shift Baseline
Remove Baseline
Zero Poinks

Crop Trace

Add
Subtrack
Average
Time Align
Tirne Shift

Srnooth
Lowpass Filker
Highpass Filker

Bandpass Filter Cursor 1
rakch Filker Cursar 2
Cursar 3

Hanning ‘Window

i 4
Cosine™2 Window Hrsar

Cursar 5
Mag Speckrum Cursars 6-10
Buko Cursor » all Cursors

The Calculator Menu provides mathematical operations that may be applied to
one or more records displayed in the Worksheet.

Scale: Multiplies each point in the selected Worksheet record(s) by a specified
constant.

Invert Trace: Multiplies each point in the selected Worksheet record(s) by -1.

Shift Baseline: Creates a DC offset by adding a specified constant to each point
in the selected Worksheet record(s).

Remove Baseline: Removes the DC offset.
Zero Points: Sets all points within a specified time range to zero.

Crop Trace: Crops the selected trace from the specified starting point (ms) to
the specified ending point (ms).

Add: Adds two or more Worksheet records.
Subtract: Subtracts one Worksheet record from another.

Average: Computes the average of two or more Worksheet records.
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Time Align: Aligns all selected records with the first record in the selected
group.

Time Shift: Shifts the selected Worksheet record(s) along the time axis.
Smooth: Applies a smoothing algorithm to the selected Worksheet record(s).
Lowpass Filter: Applies a low-pass filter to the selected Worksheet record(s).
Highpass Filter: Applies a high-pass filter to the selected Worksheet record(s).

Bandpass Filter: Applies a band-pass filter to the selected Worksheet
record(s).

Notch Filter: Applies a notch filter to the selected Worksheet record(s).

Hanning Window: Generates a Hanning window for use with the magnitude
spectrum.

Cosine”™2 Window: Generates a Cosine”2 window for use with the magnitude
spectrum.

Mag Spectrum: Does a FFT and generates a magnitude spectrum of the data.

AutoCursor: Applies the selected auto cursor to the selected worksheet record.

The Help Menu

Index
Using Help

About BinSigaz, ..

From the Help Menu, you can access the About BioSigRP dialog box. On-line
help is not available as of this version.

BioSigRP User's Guide
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The Toolbar

On the BioSigRP Toolbar, you can find quick point-and-click access to the most

common commands.

Click

To

BioSigRP User's Guide

BeesGEsE w = EZE @0 B €@ @

New

Open
Save
BioSig
Records

Worksheet
Records

Setup
Stimulus

Setup
Acquisition

Setup
Bioamp

Calibrate

Modify
Schedule

General
Display

Worksheet
Display

Setup #1
Setup #2
Setup #3
Clear All
Lock
Print
Help

Context-

Sensitive Help

Clear all plots and reset BioSigRP to its default
configuration

Open an existing BioSig file
Save a BioSig file

Load records stored in a .arf file

Load an .awf file

Define stimulus parameters

Define acquisition parameters

Not used with System 3

Not currently supported

Modify the Stimulus Schedule

Configure general display fonts and colors
Configure Worksheet display fonts and colors

Switch the screen layout to #1
Switch the screen layout to #2
Switch the screen layout to #3
Clear all plots and screen areas
Lock the screen layout

Print the current history plot
Access on-line help

Access context-sensitive help
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Whenever you click in a
plot area, that plot
receives the focus.
Focus is indicated by a
thin frame of highlight
surrounding the plot
area.

The Plot Control Toolbar

The various BioSigRP plot areas are controlled through the use of the Plot
Control Toolbar. This toolbar is normally invisible.

The Plot Control Toolbar may be used to control the plot area that currently has
the focus.
To display the Plot Control Toolbar

»  Place the mouse pointer within the plot area of interest and hold down the
right mouse button.

The Plot Control Toolbar will remain displayed while the right mouse
button remains depressed.

Stimulus

To click a Plot Control Toolbar button

1. With the right mouse button depressed, place the mouse pointer above the
desired toolbar button.

2. Release the right mouse button.

The button will be clicked. With the release of the right mouse button, the
Plot Control toolbar will disappear.

Common Plot Control Toolbar Features

= BRSNS 20

Scaling Customization Channels

The Plot Control Toolbar is customized for each BioSigRP plot area. However,
there are certain common features found in all Plot Control Toolbars. Each
toolbar consists of the following sections.

O Scaling Section
Q Customization Section

Q Channels Section

BioSigRP User's Guide
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Scaling Section
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Located on the far left of the Plot Control Toolbar, the scaling section consists
of three buttons that may be used to alter plot scaling. These scaling commands
may also be accessed from the View Menu.

Scaling buttons are mutually exclusive. That is, clicking one scaling button
turns that function “on” and turns all other scaling functions “off.” “On” buttons
appear depressed.

Auto-Scale

When Auto-Scale is chosen, BioSigRP will automatically scale the plot that
currently has the focus.

To enable Auto-Scale

1. Access the Control Plot Toolbar.

2. Click or press * on the numeric pad.

Expand Scale

Choosing Expand Scale causes the scale of the focus plot to expand. You may
continue to expand the scale by repeatedly choosing Expand Scale.

Stimulus

A H wﬂ M ‘ I ‘ﬂ H |ﬂ| I
‘|‘|||||1| ”\JL‘L J|||'|U

S0ms
To expand the scale
1. Access the Control Plot Toolbar.

2. Click or press + on the numeric pad.

Reduce Scale

Choosing Reduce Scale causes the scale of the focus plot to be reduced. You
may continue to reduce the scale by repeatedly choosing Reduce Scale.

BioSigRP User's Guide
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These functions are
described in the
sections “The Multi-
Purpose Plot,” “The
History Plot,” and “The
Comparison Plot.”

Slimulus

noh
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To reduce the scale
1. Access the Control Plot Toolbar.

2. Click or press - on the numeric pad.

Customization

Each plot area has its own specialized plot control functions. Buttons
controlling these functions are found in the center of the Plot Control Toolbar.

Channels

You may wish to display some or all channels in the current plot. Located on
the far right of the Plot Control Toolbar, the channels section consists of four
buttons that may be used to show/hide channels. These channel commands may
also be accessed from the View Menu.

Channel buttons are independent. That is, more than one channel button may be

on” at one time. Channel buttons act like toggle switches. Clicking a button
that is “on” turns it “off.” Clicking a button that is “off” turns it “on.” As with
Scaling buttons, “on” buttons appear depressed.

Channels are indicated in Roman numerals, I, I1, I11, and IV.

To show/hide a channel
1. Access the Control Plot Toolbar.
2. Turn the channel “on” or “off” by clicking its button.

Note: If none of the channel buttons are turned “on,” no plot will be displayed.
The plot area will appear blank.

BioSigRP User's Guide
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Multi-Purpose Plot

Stimulus

Y '||I I| |I]| |"| |I| [| ||| | | | ||I ||I | Iil.'“'..-'”'l' -
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The Multi-Purpose Plot may be used to display a variety of signals during
stimulus presentation and data averaging. The plot is controlled through the use
of the Plot Control Toolbar.

As with all other plots, you may control the scaling and channel display through
use of the Plot Control Toolbar. Functions specific to the Multi-Purpose Plot are
found in the center of the Plot Control Toolbar. These functions may also be
accessed from the Multi-Plot menu.

Types of Displays

B[ o] -] x

The buttons located in the center of the Plot Control Toolbar control the Multi-
purpose signal display. The Multi-purpose Plot may be used to display the
following signals:

E Stimulus EEG
Raw A/D Running Average
Frequency Domain None

Plot display buttons are mutually exclusive. That is, clicking one display button
turns that function “on” and turns all other display functions “off.” “On”
buttons appear depressed.

Stimulus

5 0w Stimulus

-5 0w
0.0ms= 100.0ms

Choosing Stimulus causes the current stimulus signal to be displayed. BioSigRP
allows up to two channels of stimulus output.
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To display the Stimulus signal
1. Access the Control Plot Toolbar.

2. Click E or press ‘S’ on the keyboard.
Raw A/D

Raw AD Input

Wbipshy b A

0.0ms= 10.0ms

10.0uy

Choosing Raw A/D Input causes unprocessed A/D input to be display. Raw
input is not affected by currently defined acquisition setup parameters such as
gain (See Chapter 3).

To display the raw A/D signal
1. Access the Control Plot Toolbar.

2. Click or press ‘R’ on the keyboard.

Frequency Domain

2008 Freg
-218dBv
23208
-248dB
-264dB

-250cBw
2.3kKHz 2.8KHz

Choosing Frequency Domain causes the Multi-purpose Plot to display the A/D
input in the frequency domain.

To display the frequency-domain A/D signal
1. Access the Control Plot Toolbar.

2. Click or press ‘T’ on the keyboard.

BioSigRP User's Guide
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EEG
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0.0ms= 10.0ms

Choosing EEG causes processed input to be displayed. EEG data is affected by
currently defined acquisition setup parameters such as gain (See Chapter 3).

To display the EEG signal
1. Access the Control Plot Toolbar.

2. Click or press ‘E’ on the keyboard.

Running Average

Running Average

———

0.0ms 10.0ms

S0 0wy

Choosing Running Average causes the current averaged EEG signal to be
displayed.

To display the running average
1. Access the Control Plot Toolbar.

2. Click or press ‘A’ on the keyboard.

None
Choosing None causes no signal to be displayed.

Note: If None is chosen, the plot area will appear blank.

To display no signal
1. Access the Control Plot Toolbar.

2. Click or press ‘N’ on the keyboard.
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The History Plot

The History Plot is used to display historical averaged signal data. The plot is
controlled through the use of the Plot Control Toolbar.

As with all other plots, you may control the scaling and channel display through
use of the Plot Control Toolbar. Functions specific to the History Plot are found
in the center of the Plot Control Toolbar. These functions may also be accessed
from the History menu.

Scrolling Functions

k4K

History Plot data is organized into groups. Each time you tell BioSigRP to
begin collecting data, it begins a new group. Data records are appended to the
end of the group until you halt data collection. When data collection is resumed,
a new group is appended to the end of the History Plot.

You may quickly scroll to the top or bottom of a group by using the scrolling
buttons.

To scroll to the top of the previous group
1. Access the Control Plot Toolbar.

2. Click E or press Page Up on the keyboard.

To scroll to the top of the next group
1. Access the Control Plot Toolbar.

2. ClickE or press Page Down on the keyboard.

BioSigRP User's Guide
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Editing Functions

You may edit the History Plot through the use of the editing buttons. You may
perform editing functions on all records or just those that are selected. Selected
records appear surrounded by a frame of highlight.

Selecting Records

You may select one record, multiple contiguous records, or multiple non-
contiguous records for editing.

To select a single record

»  Click the desired record.

To select multiple, non-contiguous records
»  Ctrl+Click the desired records.

To select a group of contiguous SGls
1. Click the first record.
2. Shift+Click the last record.

To deselect a record
3. Ctrl+Click the desired record.

Editing

To clear selected History Plot records
1. Access the Control Plot Toolbar.

2. Click

To clear all History Plot records
1. Access the Control Plot Toolbar.

2. Click or hit Ctrl-X.

Note: BioSigRP maintains a file of historical records knows as the BioSigRP
record file (.arf file). As history records are acquired, they are appended to this
file. Clearing a record from the History Plot does not remove the record from
the BioSigRP record file. Records stored in the BioSigRP record file can be
retrieved and viewed in the History Plot by choosing Access Record File from
the History menu.
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The Calculator and Worksheet Buttons
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Calculator Buttons
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For more information BioSigRP provides mathematical functions that may be applied to one or more
about the Calculator, Worksheet record. These functions may be accessed from the Calculator menu
see Chapter 5, “Using or from buttons displayed in the area of the main window known as the

the Calculator.” Calculator. Calculator functions are described in detail in a later section.
Calculator Functions
Button  Menu Option Action

% Scale Multiplies each point in the selected Worksheet
record(s) by a specified constant.

Invert Trace Multiplies each point in the selected Worksheet
record(s) by -1.

Shift Baseline Creates a DC offset by adding a specified constant
to each point in the selected Worksheet record(s).

Remove Removes the DC offset.
Baseline

* [

Sets all points within a specified time range to

i .
J\,sgﬁ Zero Points 2610,
m Crop Select a crop point for the selected record
Tuf: Add Add two or more Worksheet records
~e— Subtract Subtracts one Worksheet record from another.
o ubtrac
p Computes the average of two or more Worksheet
M Average records.
M . . Lines up selected Worksheet records along the
i Time Align time axis.
A — i
o Time Shift S_hlfts the selected Worksheet record(s) along the
o time axis.

BioSigRP User's Guide
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Button

=

Menu Option

Smooth

Lowpass Filter

Highpass Filter

Bandpass Filter

Notch Filter

Hanning
Window

Cosine”2
Window

Mag Spectrum

Auto Cursor

Action

Applies a smoothing algorithm to the selected
Worksheet record(s).

Applies a low-pass filter to the selected Worksheet
record(s).

Applies a high-pass filter to the selected
Worksheet record(s).

Applies a band-pass filter to the selected
Worksheet record(s).

Apply a notch filter to the selected Worksheet
record(s).

Applies a Hanning window to the selected
worksheet record for use with the magnitude
spectrum.

Applies a Cos™2 window to the selected worksheet
record (smoothes the start and end of the
waveform). Used with magnitude spectrum.

Generates an FFT of the data using 1024-8192
points per FFT.

Applies the selected auto cursor to the selected
worksheet record.
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Worksheet Functions

Located below the Calculator, the five Worksheet buttons can be used to format
and organize the Worksheet (see Chapter 5). These functions may also be found
in the Worksheet menu.

Button

e
=
= i~

»

i
(i

234
-
it

;

@ ¢ |

Menu Option Action

Space Evenly

Spread Apart

Squash
Together

Pile

UnPile

Delete

Spaces all selected plots evenly throughout the
Worksheet.

Spreads all selected plots apart.

Squashes all selected plots together.

Piles all selected plots on top of one another.

Unpiles all selected plots.

Deletes the currently selected Worksheet records.

BioSigRP User's Guide
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The Worksheet

For more information The Worksheet is an area of the main window where you can place records for
about the Worksheet, reporting. Calculator functions may also be applied to records in the

see Chapter 5, “Using Worksheet.

the Worksheet.”

Working with Files in BioSigRP

BioSigRP uses or writes to five types of files:
SigGenRP files

BioSigRP configuration files

BioSigRP record files

ASCII text files

BioSigRP worksheet files

CSV files

0O 0O 00 D0 O
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SigGenRP Files

Stimulus signals are designed with TDT’s signal generation package,
SigGenRP. The information necessary to reconstruct these signals may be saved
in a SigGenRP file. All TDT signal processing applications, including
BioSigRP, can reconstruct a SigGenRP signal by reading its SigGenRP file.

The default extension for SigGenRP files is .sig.

Specifying a SigGenRP File

Prior to presenting a stimulus signal, it is necessary to specify the SigGenRP file
from which the stimulus signal will be generated.

To specify a SigGenRP file
1. Choose Stimulus... from the Setup menu.

a. Type the file name in the SigGenRP File field of the desired stimulus
channel.

or
b. Click the Find File button and select the desired file name.

Modifying SigGenRP Files

You may modify SigGenRP variables from within BioSigRP. These
modifications are not saved in the original SigGenRP file, however. All
modifications to original SigGenRP files must be made in SigGenRP.

BioSigRP Configuration Files

Prior to presenting a stimulus signal and acquiring response data, you must
specify stimulus and data acquisition parameters. These parameters may be
saved for future use in a BioSigRP configuration file. The default extension for
BioSigRP configuration files is .acf.

Opening BioSigRP Configuration Files

To open an existing BioSigRP file

1. Choose Open Config. File... from the File menu.
2. Click on the desired file name.

3. Click the OK button.

The selected file must be in BioSigRP format. By default, BioSigRP
configuration files have the extension, .acf.

To open a recently updated file

1. Choose the File menu.

BioSigRP displays the names of the last 4 BioSigRP configuration files
saved.

2. Click the desired file name.

BioSigRP User's Guide
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Saving BioSigRP Configuration Files

To save a new file in BioSigRP format
» Choose Save Config. or Save Config. As... from the File menu.

The File Save As dialog box will be displayed. You may assign a name to
your new signal. It is best to use the default .acf file extension.

To save an existing file
» Choose Save Config. from the File menu.

The file will be saved with its current name.

BioSigRP Record Files

For every stimulus interval, or SigGenRP Index (SGI), BioSigRP acquires
response signals and computes an average. The resulting averaged waveforms
are collectively stored in a BioSigRP record file. These waveforms may be
retrieved for analysis in later sessions. Waveforms retrieved from BioSigRP
record files are displayed in the History Plot. The default extension for these
filesis .arf.

Specifying a BioSigRP Record File

Immediately prior to stimulus presentation, BioSigRP will ask you to supply the
name of the BioSigRP record file. You may, however, optionally define a
default BioSigRP record file ahead of time.

To specify a default BioSigRP record file
1. Choose Acquisition from the Setup menu.
a. Type the file name in the Response Record File Name field.
or
b. Click the Find File button and select the desired file name.

It is best to use the default file extension, .arf.

Loading a BioSigRP Record File

To load a BioSigRP record file

1. Choose Access Record File from the History menu.
2. Choose the group.

3. Choose the desired records.

The BioSigRP record(s) will be displayed in the History Plot.



Chapter 2: Learning The Basics  2-29

For more information
about exporting ASCII
text files, see Chapter 5,
“Using the History Plot
and BioSigRP record
files.”

ASCII Text Files

You may wish to export BioSigRP record information to an ASCII text file for
use by another application. BioSigRP allows you to export record information
in ASCII text format. These files are saved with the default extension, .txt.

Information may be saved from both the History Plot and the Worksheet.

BioSigRP Worksheet Files

BioSigRP allows you to build custom reports. Custom reports are created by
placing desired History Plot records in the Worksheet. These reports may be
saved in BioSigRP Worksheet files. The default extension for these files is .awf.

Opening BioSigRP Worksheet Files

To open an BioSigRP worksheet file

1. Choose Open Worksheet... from the Worksheet menu.
2. Click on the desired file name.

3. Click the OK button.

Saving BioSigRP Worksheet Files

To save a new BioSigRP Worksheet file
» Choose Save Worksheet or Save Worksheet As... from the File menu.

The File Save As dialog box will be displayed. You may assign a hame to
your new signal. It is best to use the default .awf file extension.

To save an existing file
» Choose Save Worksheet from the Worksheet menu.

The file will be saved with its current name.

CSV Files

BioSigRP allows you to export raw trace data along with descriptors into a
standard spreadsheet file (CSV files). Each row in the spreadsheet file contains
all of the data for one record.

Information may be saved from both the History Plot and the Worksheet. (See
Chapter 5 for more information.)
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Customizing Your Display

BioSigRP is designed to provide various types of visual data on one easy-to-use
main window. Depending on your data display needs and your type of monitor,
you may find it useful to alter the default BioSigRP screen configuration. Some
common screen configuration problems and their solutions are listed below.

Problem Solution

Plot text seems too big or too small. Change the size of the font.

Plots cannot be seen clearly against Change the plot background color
the plot background. and/or the plot color.

One or more plot is not large enough. Maximize the window and/or change
one or more plot sizes.

Multi-purpose plots cannot be Change one or more plot colors.
differentiated from one another.

You may customize two areas of the main window:

O The Worksheet

Q All other areas

To customize the Worksheet To customize all other areas
» Choose Worksheet Displays » Choose General Displays Ops... from the Setup
Ops... from the Setup menu. menu.

You will see the Worksheet Display

Options dialog box. You will see the General Display Options dialog Box.

Worksheet Display Dptions [ x| General Display Options
—General———— [ Tokens——————— — General Color Optiohs——
Default Font
Token Color #1 Background | — 0K
Default Text Col
Focus Border Color Token Calor #2 Fecord Delimitter Sraulh e o
Token Color #3 Focus Border — Record Info Colaring— Cancel |
[ Ueee e M Group Header Colar
e Ciallen 37 Token Color #5 — Stimulus Coloring Fecord Info Color History
Trace Color #2 TokenFont | Stim, Channel #1 PlatSize. |"oma ]
| Vel | Stim. Channel #2 —Wariable [nfo Colaring—— -~ Cursar Optiohs
Trace Color #4 — Mizc
Y ariable M ame Colar #1
__ TraceColor 845 | Grid Color —Fesponse Colaring
_———— Ungrouped Walues Color #2
Trace Color #E Margin Calar
—_— —_— Acq. Channel #1 —"A" Grouping Color #3
Trace Color #7 I Frink with Color Acq. Ch | 2
—_— cq. Channe
Trace Color #8 m il &
T = . Channe e
Trace Color #3 Cancel oo | 5 —— Second _ Colordt5 |
cq. Channe ST )
Trace Calor #10 oK £ izl 8= 10 I
—"B" Grouping
— Comparigon Coloring—— Text Font |
First
Foreground —S p— Cursar Type:
Background _— Box hd
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From either Display Options dialog box you may configure the following:
Q Font types and sizes
a Colors

Customizing Fonts

You may customize the screen font used by BioSigRP components.

To access the Font dialog box
Click the appropriate font button.

Font
Font: Font style:
IHeguIar ok I
—
durial Black, 1 [Italic ance |
() Aial Marow Bold
T AvantGarde Bk BT Bold Italic

B AvantGarde Md BT
B BankGothic MABT
T Benguiat Bk BT |

—Sample

AaBhYyIz

Script:
|We&tern |

From the Font dialog box, you may select any screen font type, style, and size
currently available in Windows.
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Customizing Colors

You can customize the color of numerous screens and plot elements.

To access the Color dialog box

» Click the appropriate Color button.

>

BioSigRP User's Guide

Color EHE
Basic colors:

BN
I
HTT NN ..
HTEAEENENEN
EEEEEEEE

C B ]

Custom colors:

L 0 0Ny
L 0 0y

Define Custom Colors > > |

ok I Cancel |

To design custom colors

You may wish to design your own Custom colors.

Click the Define Custom Colors button.

The Color dialog box will expand to provide a color palette from which you

can design your custom colors.

Color

Bagic colors:

[l e
I i |
EMT NN NN
EMEAEENEEN
EEEEEEEE
T[]

Cuztom colors:

EEEEEEE N
EEEEEENN

Hue: Ihﬁ Red: Iﬁ
Sat: IU_ Green; |255

| [efine Eustam Calors =

| Colorold Lur 240 Blue:[255

] | Cancel |

Add to Cugtom Colors

K E3
1
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Customizing the Layout

You may wish to re-size screen display areas. This can be accomplished in two
ways:

Q Manual customization

O Using setups

Manual Customization

To manually customize a screen area

» Drag one or more Sizing Bars until the desired size is reached.

Using Setups

You may configure up to three layout setups.

To use a setup

» Choose the desired Setup # from the Layout sub-menu of the Setup menu.

To configure a setup

1. Choose the desired Setup # from the Layout sub-menu of the Setup menu.
2. Manually customize the layout.

3. Choose Lock from the Layout sub-menu of the Setup menu.

This layout is now associated with the chosen Setup #.

Returning to the Default Layout

To return to the default layout

» Choose To Default from the Layout sub-menu of the Setup menu.

Customizing Cursor Strings

BioSigRP provides a means for placing cursors in history/worksheet records.
This process is known as Cursor Editing.

When a history or worksheet record is selected for Editing, it is possible to place
up to 10 cursors within the signal. Each cursor is associated with a text label.
You may customize the first five labels. These labels are known as cursor
strings.

To customize a default cursor string

» Choose Default Cursor Strings... from the Setup menu.

You will see the Default Cursor Text dialog box.
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Default Cursor Text |
A0 Chaninel Select
@ o oK
€ H2 £ Cancel

¥ One Set Only

#1 |l
#2 |l
#3 I

Clear All

#4 |Iv

H5 [V

Cursor strings may be defined as follows:
O One set for all acquisition channels.

O One set for each acquisition channel.

To specify one set of cursor strings for all acquisition channels
1. Check the One Set Only check box.

2. Type in the desired cursor strings.

3. Click OK.

To specify one set of cursor strings for each acquisition
1. Make sure the One Set Only check box is not checked.

2. Choose the desired acquisition channel.
3. Type in the desired cursor strings.

4. Click OK.
5

Repeat for each acquisition channel.

How BioSigRP Works

BioSigRP enables you to acquire and process bioelectric signal data in response
to a customized stimulus signal. The process is as follows:

1. Design the stimulus signal using SigGenRP.

2. Acquire and process response signal data using BioSigRP.

BioSigRP User's Guide



Chapter 2: Learning The Basics  2-35

Designing the Stimulus Signal

TDT’s signal generation package, SigGenRP, provides a simple, yet powerful,
means for designing your stimulus signals. Signals generated with SigGenRP
may be saved as SigGenRP files (.sig files) for use with other TDT signal
processing applications, including BioSigRP.

Acquiring and Processing Response
Signal Data

BioSigRP is an easy-to-use tool for acquiring and processing response signal
data. The process is relatively simple:

1. Configure BioSigRP.

2. Present the stimulus signal.
3. Acquire response data.
4

Analyze and process the response data.

Configure BioSigRP
Configuration settings include:

Specification of stimulus signal parameters.

O

Specification of data acquisition parameters.
O Specification of the stimulus schedule.

O Configuration of the Multi-Purpose Plot.

Present the Stimulus Signal

BioSigRP will present the stimulus signal beginning at the SigGenRP Index
(SGI) you specify. All signal parameters associated with variables will vary as a
function of the SGI.

Begin Acquiring Response Data

During the configuration process, you will have specified the value of Number
Averages, n. For each SGI, the stimulus signal is presented until n response
signals have been acquired and averaged. The resulting averaged waveform will
be displayed in the History Plot.

Analyze the response data

Signals displayed in the History Plot are known as history records. Any history
record may be viewed in greater detail. You may:

Place cursors and measure x and y coordinate values.

Q Place arecord in the Comparison Plot for future reference.
O Place arecord in the Worksheet as part of a report.
O Perform calculations involving one or more record.
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Prior to presenting a stimulus signal and acquiring response data, it is necessary
to complete the following steps:

Define stimulus signal parameters.

O Define data acquisition parameters.
O Calibrate the system (optional).
O Specify the stimulus schedule (optional).

Defining Stimulus Parameters

Stimulus parameters are defined from the Stimulus Setup dialog box.

To access the Stimulus Setup dialog box

» Choose Stimulus from the Setup menu.

Stimulus Setup |

— Prezentation Timing————— 1~ Channel #1
Rate I drec SigGen File Fird Filz I
Period I-'i?.E'I 9 s

Feload W TH Y ariables
Feload Y/ /0 Y ariables

Ext. Trigger
Cortinuous [ [ Frezhen when pozzible
— Channel #2
[~ Enable
SiaGen File Find File
Cancel I = =I
0K Reload |

™ Freshen when possible
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Presentation

— Prezentation Timing

Hate I fzec
Period I*W-E'1 3 me

Ext. Trigger[
Cortinuous [

Temporal parameters associated with the presentation of the stimulus signal are
defined in the Presentation section of the Setup Stimulus dialog box.

The Presentation parameters consist of the following:

Presentation Rate (stimuli/second)

O

Presentation Period (milliseconds) = 1000/Presentation Rate (sec)
O Ext. Trigger

Q Continuous

Presentation Rate

You may define the Presentation Rate by entering a value in the Presentation
Rate field. When you leave this field, the value of the Presentation Period field
will be calculated automatically.

Presentation Period

You may define the Presentation Period by entering a value in the Presentation
Period field. When you leave this field, the value of the Presentation Rate field
will be calculated automatically.

When Continuous is enabled (see below), the presentation period is
automatically defined as the length of the SigGenRP signal assigned to stimulus
channel #1. When continuous is enabled, you may not edit the Presentation
Rate or Presentation Period.

Note: When Continuous (see below) is not enabled, the Presentation Period
must be 1.25 times longer than the stimulus and acquisition duration.

Ext. Trigger

An external trigger can be used with some modification of the RCO file. Contact
TDT for assistance.
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Continuous

When Continuous is checked, the stimulus will be played continuously. Upon
reaching the end of the signal, BioSigRP will loop back to the beginning of the
buffer and replay the signal. This cycle will continue throughout continuous

signal play.

Note: When selecting continuous record the SigGenRP file must be designed for
continuous stimulus presentation.

 Channel #1

SigGen File

Find File |

Reload "WITH Yariables

Reload W0 Wariables

[~ Freshen when possible

— Channel #2

SigGen File

™ Enable

Find File |

Fieload

[ Freshen when possible

Defining the Stimulus

You may define a single or dual channel
stimulus. Defining the stimulus signal is the
same for Channels 1 and 2, with a couple of
exceptions.

Specifying the SigGenRP File

BioSigRP does not provide a means for designing stimulus signals. Instead,
BioSigRP generates a stimulus signal based on signal parameters read from
previously defined SigGenRP signal files (.sig files). To define a stimulus
signal, you simply specify the appropriate SigGenRP file.

To specify the stimulus file

1. Click Find File.

a.

or

Choose the desired file.

b. Type in the desired file name in the SigGenRP File field.
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Stimulus Refresh

BioSigRP generates a stimulus signal based on the parameters specified in the
SigGenRP file. The generated signal is stored in a buffer. This buffered signal
is then presented as a stimulus. A stimulus refresh occurs whenever the signal
currently stored in the buffer is replaced with a freshly generated stimulus
signal.

In theory, a stimulus signal could be refreshed: (1) prior to each presentation or
(2) prior to a new SGI.

In practice, however, the ability to perform a stimulus refresh is limited by
processing considerations. The real time processing of incoming response data
must take precedence over the refresh of the stimulus signal. BioSigRP
performs a stimulus refresh as follows:

O The stimulus signal is always refreshed prior to a new SGI.

This automatic refresh is necessary in order to reflect any changes in
stimulus signal parameter values associated with the new SGI.

O The stimulus signal may be refreshed when possible within an SGI. This
option is enabled by selecting Freshen when possible.

Refreshing Non-Noise Stimuli. Within an SGI, non-noise stimulus signals,
such as clicks and periodic waveforms, remain constant. These signals need
only be refreshed prior to a new SGI. For these signals, do not check Freshen
when possible.

Refreshing Noise Stimuli. It may be desirable to refresh noise stimuli. While
BioSigRP cannot guarantee that a noise signal will be refreshed for every
presentation within an SGI, it will attempt to refresh the signal when possible. If
the Freshen when possible option is chosen, the noise stimulus will be refreshed
whenever there are no processing demands being made by incoming data. If
you wish the noise stimulus to remain constant throughout all presentations in a
given SGI, do not specify Refresh when possible.

To refresh the stimulus whenever possible
» Check the Freshen when possible check box.

¥ Freshen when pozsible

Enabling the Channel

By default, BioSigRP assumes that Channel #1 will be active. No such
assumption is made concerning Channel #2. Specifying a SigGenRP file is not
sufficient to activate Channel #2. You must also enable the channel.

To enable Channel #2
» Check the Enable check box.

Note: The SigGenRP file specified for Channel 2 will use the variables defined
in the SigGenRP file specified for Channel 1.
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Reloading the SigGenRP Stimulus File
SigGenRP files are automatically loaded:
O When the file name is specified (see below).

O When an existing BioSigRP configuration file (.acf file) is loaded.

SigGenRP files may also be manually loaded in the following ways:
O Reload with variables
O Reload without variables

Included in the SigGenRP file is information defining how variables will change
as a function of the SGI. Once a SigGenRP file has been loaded, this
information is available to the BioSigRP application and will be saved in the
BioSigRP configuration file (.acf file). In some cases, it may be necessary to
modify these stimulus variables. BioSigRP allows you to make local changes to
stimulus variables for Channel #1, only. (Note that with a two channel system,
both SigGenRP files should have the same variables. BioSigRP only implements
variables in the file for Channel 1.) The modified variable information will be
saved in your BioSigRP file (.acf file). The original SigGenRP file, however,
will not be modified. Modified variable information remains in the BioSigRP
file until the SigGenRP file is reloaded by as defined above.

Reloading with Variables. When you reload a SigGenRP file with variables,
the variable schedule currently defined in BioSigRP will be replaced with the
schedule stored in the SigGenRP file.

Reloading without Variables. When you reload a SigGenRP file without
variables, the variable schedule currently defined in BioSigRP will not be
replaced with the schedule stored in the SigGenRP file.

To reload a SigGenRP file with variables
» Click the Reload WITH Variables button.

To reload a SigGenRP file without variables
> Click the Reload W/O Variables button.

Defining Data Acquisition Parameters

Data Acquisition parameters are defined from the Acquisition Setup dialog box.

To access the Acquisition Setup dialog box
» Choose Acquisition from the Setup menu.

The Acquisition Setup dialog box opens.

BioSigRP User's Guide
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Acquisition Setup

v Lze Spe3
— Device Select Acquire RCO

Type: I RF2 Processor

j Standard Files: ISelect j
Indes: |1 ﬂ

RCO File: IE:\TDT\SigGenHF‘\EioSigHF’\ I

Device Motes:

|f gignal filtering iz being performed by your biclogical amplifier, pou
may want to set filkers within Biosig to OFF.

— Timing — Setup Channels
Orizet Delay IU milligecs Chan <] Post Processing |
SG Yariable ICDnsl 'I Chan2 [ ]
Bimamm Graum - —
Gl 0 s Chan3 [ | Carcel |
Wee MBS Chand [ ]
Diuration I'ID millizecs 0K
Sub-Folds: |1 fameep

Zero Onszet IU g —FResponse Recard File
I e
5 ample Perind |1D-24 MiGoses: |C:'\TDT'\SigGenHP'\EinSigHP\bsHCD'\new.ar |
[Tz maE Elack [ ™ Prompt for File Mame

In the Acquisition Setup dialog box the RPx device can be selected.

Use Sys3

The Use Sys 3 check box should be selected to allow users to access RCO files
for acquisition on an RPx device. RCO circuits are included with the program
for data acquisition and signal averaging.

If the Use Sys 3 check box is cleared users can access System Il modules such
as the DB4 and use the System I timing functions.

Device Select

Users must select the device type (such as RP2, Medusa, or RX6) and the
module number.

Device type: All device types are accessible from the Dialog box, however, the
user should be familiar with the devices in their system and choose the
appropriate device. See Acquire RCO below for more information.

Index: Many systems have multiple RPx modules. To select the RPx module
for acquisition use the device’s index. Devices are numbered logically
beginning with one. A device index of zero means that module type is not
selected. The logical device numbers may not correspond to the physical device
organization. When using TDT’s USB interface make sure that devices are
turned on in the same order each time the system is turned on to ensure that the
devices are ordered consistently each time the system is used. To check that the
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devices have been properly selected use the zBUSmon software to check the
order of the logical devices.

Acquire RCO
A standard RCO file can be selected or a custom RCO file can be used.

Standard Files: Standard files that come with the system where designed for
the RP2.1 and RA16 Medusa BioAmp System, but not all standard files support
both devices. When selecting a file, consider hardware specific factors such as
the sampling rates supported by your acquisition module and the number of
acquisition channels available.

The RP2.1 supports up to two acquisition channels.

Note: the Stingray runs at ¥ the speed of the RP2.1. When using the
Stingray, the user can use files designed for the RP2.1, if the RCO
sample period is changed accordingly.

The Medusa supports up to four acquisition channels and is limited to a 25 kHz
sampling rate.

Note: the RA16SD Medusa Sigma-Delta Preamp introduces delays
which must be accounted for in the RCO file. Contact TDT for
assistance when using this device.

If using an RX device for either stimulation or acquisition, see page 1-7 for
information on RCO files for these devices.

ABR Protocols

Sweep Rec, 2 at 25 kHz used by either an RP2.1 module or a Medusa system.
Sweep Rec, 4 at 25 used with the Medusa amplifier.

Sweep Rec, 2 x 50 used with an RP2.1 module.

Sweep Rec, 1 x 100 kHz used with an RP2.1 module. Artifact rejection is
disabled.

DPOAE Protocols

The DPOAE continuous record protocols use sample rates above 25 kHz, so are
used with the RP2.1 module.

RCO File: RCO files not found in the standard list can be selected by browsing
for the file.

Timing
Onset Delay. The value in the Onset Delay field defines the time delay in
milliseconds from the time of stimulus onset to the beginning of response signal

acquisition. This field is set to zero and disabled when continuous signal
presentation is enabled.

SG Variable. Onset delay may be defined as a constant or as a SigGenRP
variable. This box is disabled when continuous signal presentation is enabled.

Bioamp Group Delay. Not available when using System 3.

UseDB4. Not available when using System 3.

BioSigRP User's Guide
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Duration. The value in the Duration field specifies the length in milliseconds of
the acquired response signal. When continuous signal presentation is enabled,
this value will default to the duration of the SigGenRP signal. The field will be
disabled.

Sub-Folds. You may divide the acquired signal into subunits that are folded
onto each other. These sub-folds are added to one another. The resulting
composite signal is averaged. For example, if an acquired signal of 50
milliseconds is assigned 2 sub-folds, the result is two 25 millisecond sub-folds.
The first 25 millisecond sub-fold will be added to the second 25 millisecond
sub-fold.

Sub-folds may be used with non-continuous and continuous signals.

Zero Onset. Zero Onset defines a duration beginning at 0 milliseconds during
which the acquired signal will be set to zero. For example, if Zero Onset is
defined as 20 milliseconds, the first 20 milliseconds of the acquired signal will
be set to zero.

Sample Period. Not available when using System 3.

Use DAC Clock. Not available when using System 3.

Response Record File

Response record files, or history record files, (.arf files) are continuously
maintained during data acquisition. Each averaged record is appended to the
history record file.

Name. This will be the default history record file name. It is recommend that
you use the file extension, arf.

Prompt for File Name. When this box is checked, BioSigRP will always
prompt you for a file name before stimulus presentation begins, allowing you to
override the default file name.

Setting-up Acquisition Channels
You must define configuration parameters for each acquisition channel.

— Setup Channels

Chan-1 [+]

Chan-2 [ ]
Chan-3 [ ]

Chan-4 [ ]

To setup acquisition channels
»  Click the appropriate acquisition channel button.

The Acquisition Channel Setup dialog box opens.
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Acquistion Channel Setup |

— Configuration

Mo, Averages |1 aa Ok
Gain I-I Cancel

— Preprocessing

¥ AC Couple [izable

—Artifact Rejection

|| Enabled Threshald IEE‘ A

Configuration

No. Averages. The value of Number Averages determines the number of
response signals acquired and averaged for every SGI. Number Averages must
be at least 1 and cannot exceed 3000.

Gain. The value specified in the Gain field is used to adjust the voltage of the
acquired data signal in the following manner:

e If you are using a Medusa amplifier with the low impedance headstage
(serial number less than 2000) the Gain should be set to 10.

e If you are using a Medusa amplifier with the low impedance headstage
(serial number greater than 2000) the Gain should be set to 20.

e If you are using the Medusa amplifier directly, the gain should be set to
1.

e  Otherwise determine the gain based on the Gain of your amplifier.
BioSigRP voltage = acquired signal voltage/Gain

Gain may be used to remove the effects of signal amplification. For example,
let’s say you used a bio-amplifier to increase the level of an evoked potential by
a gain of 50,000. Specifying a gain of 50,000 in the Gain field causes an evoked
potential of the original level to be displayed.

Preprocessing

AC Couple. Checking this box enables AC Coupling. AC Coupling removes
the DC component by subtracting the signal average.

BioSigRP User's Guide
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Artifact Rejection

In some cases, anomalous amplitude values may indicate an artifact in the
acquired data signal. BioSigRP provides a means for detecting and rejecting
signals with such artifacts, Artifact Rejection. By enabling Artifact Rejection,
you can specify at which peak amplitude you wish to reject an acquired signal.
This amplitude is specified as a percentage of the threshold relative to the
maximum voltage input (10 Volts or input signal).

Signals rejected through Artifact Rejection are not included in the average for
each SGI.
To enable Artifact Rejection

1. Check Enabled under Artifact Rejection.

2. Enter the percentage in the Threshold field.

Artifact Fejection
{P Enabled  Threshald |99 %

or
1. Display Raw A/D Input in the Multi-Purpose Plot.
2. Place the mouse pointer in the plot.
3. Hold down the left mouse button and CTRL.

A threshold line appears.

4. Drag until the desired artifact rejection is reached.

Mode
|Thshl1] -» G0.4%

The threshold percentage will be
displayed in the Mode field.

7.0

-7.Omw
4.4ms
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Enabling/Disabling a Channel

Ok

Cancel

Dizable

Acquisition channels can be enabled or disabled.

By default, Channel #1 is always enabled. The other three channels can be
defined as either enabled or disabled.

To enable a channel
> Click OK.

To disable a channel
» Click Disable.

Once you have enabled or disabled a channel, you will be returned to the
Acquisition Setup screen. By examining the Edit Acquisition Channels buttons,
you can quickly determine which channels are enabled. Enable channels display
[X] on their buttons.

BioSigRP User's Guide
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Post Processing

v Use Sys3
Device Select Aoquire BCO
Type: IFEF'2 Processor j Standard Files: ISeIect j
. =
Indes | =l RED File: [C:ATDTASigGenRFBioSigRPY . |
r— Timing — Setup Channels
Orizet Delay IU milligzes Char1 [X] Past Pracessing

56 Variable IEonst "I Chan2 [ ]
Eimamm Ereum -
Dielzy |7 milisecs Chan-d [ ] Cancel |

U= mEd

Chan-4 [ ]
Duration ITU millizecs ak.
Sub-Folds |1 fswmeep
Zero Onset IIJ ms — Fesponse Record File
Mame
Sanple Fened |5D GIOSER Idump.arf _l
e WAE Elock [ ¥ Prompt for File Name

You may apply various types of post-processing to the acquired signal.

To apply post processing
» Click Post Processing.

You will see the Post Processing dialog box. From this box you may enable a
variety of post processing options.

Post Proccessing |

— Fovrier

[ Hanning ‘findow

[T Tncate to Rad-2

[ tag Spectum (B
[~ Phaze Spectrum [radsz]

Cancel k.,

Hanning Window. Applies a hanning window to the acquired signal. The
default is a Hamming window.

Truncate to Rad-2. Truncates the number of data points to radix 2.
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Mag Spectrum (dB). Displays intensity in the logarithmic units of decibels.

Phase Spectrum (rads). Displays the phase spectrum in radians.

Specifying the Stimulus Schedule

TDT’s signal generation package, SigGenRP, allows you to build signals that
vary one or more signal parameter from one SGI to another. Such variation is
accomplished through the definition and use of signal variables. Values of these
variables change as a function of the SGI. This stimulus schedule information is
stored within the SigGenRP file. BioSigRP and other TDT applications use the
information stored in the SigGenRP file to generate stimulus signals and to
control parameter variation across SGIs.

Viewing the Current Stimulus Schedule

To view the current stimulus schedule
From the main window,
» Choose SigGenRP Variables... from the Setup menu.
or
» Choose Modify Schedule from the Operations menu.
or
» Click the Modify Schedule button.
The SigGenRP Variable Control dialog box opens.

SiglGen . .

1 250 0903 1.09 1] a

2 =0 0209 1.09 70 —

3 250 0508 1.09 o]

4 50 0909 1.09 50

5 S00 0903 1.09 B0

£ 500 0909 1.04 70

7 00 0,909 1.09 £0

] 500 0503 1.09 50

g 1000 0209 1.09 £0

10 1000 0503 1.09 Fii]

1 1000 0508 1.08 £0

12 1000 0,909 1.09 50

13 2000 05 1.09 ]

14 2000 0909 1.09 70

15 2000 0303 1.09 2]

16 2000 0909 1.08 ]

17 4000 0,209 1.09 g0

18 4000 05089 1.09 70

19 4000 0909 1.09 £0

2 4000 0.303 1.09 50 | |

7 £000 0909 1.09 £0

2 8000 0.503 1.09 70 =

ey | 353 | Fieload 5G Files [ Clear Selections I Cancel
DnE'.'anl Dnﬂ-.‘u:ll | oK

The SigGenRP Variable Control dialog box displays the current stimulus
schedule. Variable values are shown for each SGI.
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You may scroll through the stimulus schedule as follows:

To scroll up and down

> Use the vertical scroll bar.

To scroll to the right
» Hit the >>> button.

To scroll to the left
» Hit the <<< button.
Once you have viewed the stimulus schedule, you may:
Q Accept the current stimulus schedule.
Q Modify the current stimulus schedule.

Q Modify variables.

To accept the current stimulus schedule
> Click OK.

Modifying the Stimulus Schedule

You may wish to present a subset of the current stimulus schedule. To do so,
just select the SGls to be included in the subset for presentation. When no SGls
are selected, BioSigRP will present the entire stimulus schedule. Otherwise,
BioSigRP will present only the selected SGls.

To select a single SGI
»  Click the desired SGI.

To select multiple, non-contiguous SGIs
»  Ctrl+Click the desired SGls.

To select a group of contiguous SGls
1. Place the mouse pointer over the first SGI.
2. Hold down the left mouse button.
3. Drag the mouse pointer to the last SGI.
4. Release the left mouse button.
or
1. Click the first SGI.
2. Shift+Click the last SGI.

To select all odd SGls
> Click the Do Odd button.
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To select all even SGls
> Click the Do Even button.

To deselect a single SGI
»  Ctrl+Click the desired SGI.

To deselect all SGls
» Click the Clear Selections button.

Modifying Variables

Variables are defined within SigGenRP.

BioSigRP User's Guide
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Once the configuration process has been completed, you are ready to present a
stimulus and acquire data.

Subject Definition

You may wish to associate subject information with each group of signals added
to the history plot. Such information may be defined in the Subject Information
dialog box.

To access the Subject Information dialog box

» Choose Subject Info... from the Setup menu.

Subject Information |

Subject |D: (0012
Lbjec I K

Reference 1: I'—D

Reference 2 I'I ABA0E

Memo: |23 bear old male

Subject ID. This subject identifier may be up to 15 characters in length. The

Subject ID will be associated with all subsequently acquired data. The ID will
be displayed in the history plot immediately above the history data. It will also
be stored with the history data in the BioSigRP record file (.arf file).

Reference 1. This reference text may be up to 15 characters in length. The text
of Reference 1 will be associated with all subsequently acquired data. The
character string will be displayed in the history plot immediately above the
history data. It will also be stored with the history data in the BioSigRP record
file (.arf file).

Reference 2. This reference text may be up to 15 characters in length. The text
of Reference 2 will be associated with all subsequently acquired data. The
character string will be displayed in the history plot immediately above the
history data. It will also be stored with the history data in the BioSigRP record
file (.arf file).

Memo. This character string may be up to 49 characters in length. This text
See Chapter 5 for more  will be associated with all subsequently acquired data. The text will not be
information about displayed in the history plot, but will be stored with the history data in the
viewing Memo text. BioSigRP record file (.arf file). Memo text can be viewed from BioSigRP
Cursor Edit dialog box.
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Auto-Cursors

You may specify up to 10 auto-cursors. Auto-cursors are cursors that are
automatically placed at specific points in the signal as the signal is acquired.
Auto-cursor position is determined through specification of an auto-cursor
equation. You may specify an auto-cursor equation from the Specify Auto-
Cursor Equation dialog box.

To access the Specify Auto-Cursor Equation dialog box

» Choose Auto-Cursors... from the Setup menu.

Specify Auto-Cursor Equation E |

— Select Cursor Algebraic Equation Parze... I — Placement————
¥ Enable | AC=|Y1+f00 Mode: [absalute ]
= #1 " HE — Channellz]—— — Operators
L I i W Chan-1 7 | 2119 + |
o#3 e [~ Chan-2 4 | 5|6 ; |
[T N £ ™ Chan-3 1|2 3 |
#5010 I” Chan-4 0 / |
Wariables: Cursors:
Y1 Frequency {Hz} [y Cancel
W2  Level {dB} cz
W3- C3
L C4
Y5 - CH
YE - C6 -
T - C?y - Done
Li=RE ca -
Ve - e -
W10 - cio -
Uze 1. 00 for Siglhen Yanables Uze C1..C10 for other Auto-Curzors

Select Cursor

From the Select Cursor group box, you may choose to specify an auto-cursor
equation for any of the first 10 cursors.

To specify an auto-cursor

> Click the desired cursor number in the Select Cursor box.

Specifying the Algebraic Equation

Specifying the algebraic equation may be accomplished in three steps:
Q Enabling auto-cursoring.

Q Specifying the equation.

O Parsing the equation.

BioSigRP User's Guide
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Enabling Auto-Cursoring

To enable auto-cursoring
» Check the Enable box.

Specifying the Equation
You may now enter an auto-cursor equation in the Algebraic Equation field.

Auto-Cursor equations may include one or more SigGenRP Variable. Instead of
using the variable name, however, you must use a variable number. For
example, if the variable you wish to use is second in the BioSigRP variable list,
use V2.

V2 + 100

You may also use existing auto-cursors as variables in auto-cursor equations.
Auto-cursor variables are specified by Cn, where n is the number of the auto-
cursors. For example, if you wish to use auto-cursor #3 in an equation, use
variable C3.

C3-V2+100

Auto-cursors are placed in the time axis in time-domain waveforms and in the
frequency axis in frequency-domain waveforms. Thus, the unit of measurement
for time-domain auto-cursors is milliseconds, while the unit of measurement for
frequency-domain auto-cursors is Hz.

Parsing the Equation

Once you have specified the equation, it must be parsed. During parsing, the
equation is evaluated. Any errors noted during parsing will be reported.

Note: All auto-cursor equations must be parsed. Failure to parse the equation
will result in a failure to use the equation during data acquisition.

To parse the equation

» Hit Parse.

Accepting an Equation

Once an equation has been defined, it must be accepted.

To accept an equation
» Hit Done.

To reject an equation
» Hit Cancel.

BioSigRP User's Guide
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Auto-Cursor Feature Finding

The auto-cursor feature will place up to 10 cursors on each acquired trace as a
mathematical function of a variable or at a specific time or frequency.
BioSigRP now supports automatic feature finding to minimize the amount of
manual cursor manipulation that has to be performed after data acquisition.

Specify Auto-Curzor Equation

— Select Cursar Algetraic: Equation Parze. . | — Placement———
W Enable | AC=| Mode: [absolute 7]
= #  HE —Channellz]—— [~ Operatars et
L V¥ | Chan-1 71 8] 39 +
o3 O o#3 [T Chan2 41 5| B ; Zero Crossing
. Rizsing £C
 #4 O #9 ™ Chan3 )23 Faling 20
O #5  #10 [T Chan4 1] ! b aw Slope
b ax Poz Slope
W ariables: Cursors: Max Neg Slope
W1 i L1 Cancel
Y2 i c2
W3 {1 C3
W4 i Cd
Y5 i Ch
VB {1 CE -
WY it Cy - Cione
W8 i Cce -
W3 it cs -
Y10 {t Cig -
lze w1010 for SigGen Yanables lze C1..C10 for other Auto-Cursors
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Placement

The settings under Placement allow you to specify placement of the cursor on
the feature selected from the drop-down menu. The Placement will search over
the specified range around the value calculated by the algebraic equation.
Absolute

This corresponds to auto-cursoring by earlier versions of BioSigRP. The cursor
will be placed at the position specified by the algebraic equation.

Peak

Will place the cursor at the highest peak in the specified range.

Valley

Will place the cursor at the lowest valley in the specified range.
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Max Mag
Will place the cursor at the maximum + or — value in the specified range..

Zero Crossing

Will place the cursor at the nearest zero crossing in the specified range.

Rising ZC

Will place the cursor at the nearest rising (i.e. positive going) zero crossing in
the specified range.

Falling ZC

Will place the cursor at the nearest falling (i.e. negative going) zero crossing in
the specified range.

Max Slope

Will place the cursor on the maximum slope (either positive or negative) in the
specified range.

Max Pos Slope

Will place the cursor on the maximum positive slope in the specified range.

Max Neg Slope
Will place the cursor on the maximum negative slope in the specified range.

Search Fromand To

This specifies the search range for the feature (e.g. peak, valley etc.). AC stands
for AutoCursor.

For example, if the feature is set to peak and the result of the algebraic equation
is 5 ms and the search range is From: AC -1.0 To: AC +1.0, the autocursor will
be placed on the highest peak between 4.0 ms and 6.0 ms.

Multiplicative

By default, the range specified in the search box will be added to the result of
the algebraic equation. If the multiplicative box is checked, the range will by
multiplied by the result of the algebraic equation.

Flag Edge Placements

If the placement of the cursor occurs at the beginning or end of the search range,
clicking Flag Edge Placements, will cause the cursor to be flagged as such. For
example, if the cursor placement was set for a peak at 5 ms (as in the following
example), but the peak actually occurred before the search window, the cursor
would be placed at the Start of the search window and would be flagged. This
will let you know that you might want to manually move the cursor to the true
peak, which was outside the search window.

BioSigRP User's Guide
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Cursors in the Auto-Cursor Equation

When an auto-cursor’s value is calculated based on the value of another auto-
cursor, the calculation is performed on the absolute value of the cursors.

For example if two cursors are placed on the signal and the first one (C1) uses
peak finding over a 200 Hz range while the second cursor (C2) is calculated as
C1 + 100 Hz, the second cursor will be placed as a function of the absolute
value of C1, not the value actually found in the search over the 200 Hz range.

Understanding BioSigRP Operational Modes

For more information
about modes, see
Chapter 3, “Using the
BioSigRP Menus,” “The
Operations Menu.”

BioSigRP User's Guide

Functions controlling the presentation of stimuli and the acquisition of data are
controlled from the Operations Menu or from buttons displayed on the main
window. The title and function of these menu options and buttons vary,
depending on the current operational mode. Operational modes consist of the
following:

a Idle

No stimulus presentation or data averaging.
Q Running

Stimulus is being presented.
O Averaging

Response data is being acquired and averaged.

Q Paused

Data averaging has been temporarily suspended.

Idle Mode
hode
[Idie

Start

Advance Skip

Hepeat Helo

When BioSigRP is in idle mode, no stimulus signals are presented and no data is
acquired. It is during idle mode that you specify parameters and configure
displays.

Start is the only operation available in idle mode. Clicking the Start button
begins stimulus presentation and causes BioSigRP to enter running mode.
To present the stimulus

When in idle mode,
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See Chapter 3, “The
Plot Control Toolbar” for
more information.

> Click the Start button.
or

» Choose Start from the Operations menu.

Running Mode

ode
IHur‘ming

Stop

Beain

Advance Skip

Hepeat Helo

When in running mode, BioSigRP continuously presents the stimulus signal
based on the variable values associated with the current SGI as defined in the
stimulus schedule. No data is averaged in running mode.

Stimulus presentation will continues until:
Q Stimulus presentation is manually halted.
Q The stimulus schedule reaches its termination point.

During running mode, no data is being averaged. Consequently, the stimulus
will continue to be presented at its initial SGI. The SGI will not be incremented
until response data has been averaged.

Stop and Begin are the only operations available in running mode. Clicking the
Stop button halts stimulus presentation and returns BioSigRP to idle mode.
Clicking the Begin button begins data averaging, placing BioSigRP in averaging
mode.
To view the stimulus
1. Display the Plot Control Toolbar of the Multi-purpose Plot.
2. Click the Stimulus button.
You may alter the scale of the display or change the number of displayed
channels through use of the Plot Control Toolbar.
To manually halt stimulus presentation
While in running mode,
» Click the Stop button.

or

» Choose Stop from the Operations menu.

To begin averaging data

While in running mode,

BioSigRP User's Guide
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See Chapter 3, "The
Multi-Purpose Plot" for
more information.

BioSigRP User's Guide

» Click the Begin button.
or

» Choose Begin from the Operations menu.

Averaging Mode

tode
I.ﬁ.veraging

End

Fausze
Advance Skip
Repeat Relo

During averaging mode, BioSigRP acquires data and calculates a running
average. BioSigRP acquires data from up to four A/D channels according to
setup specifications. Data will be acquired until enough records have been
gathered to compute the final averaged signal. At that time, the averaged signal
will be appended to the end of the History Plot, the SGI will be incremented, a
new stimulus signal will be generated according to the current stimulus
parameters, and a new average will be computed. This process continues until
the termination of the stimulus schedule is reached or until you manually end
data averaging.

During averaging mode, the operations End and Pause are available. In
addition, you may access four manual control functions: Advance, Skip,
Repeat, and ReDo. These functions are defined in the “Manual Control of Data
Acquisition” section of this chapter.

During data acquisition, you may use the Multi-Purpose Plot to view:
O The stimulus signal Q The EEG signal

O The raw A/D input Q The running average

To choose a signal type for display in the Multi-Purpose Plot
1. Display the Plot Control Toolbar of the Multi-purpose Plot.
2. Click the appropriate button.
You may alter the scale of the display or change the number of displayed
channels through use of the Plot Control Toolbar.
To manually end data averaging
While in Averaging mode,
»  Click the End button.
or

» Choose End from the Operations menu.
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BioSigRP will return to running mode. The current stimulus signal will
continue to be presented until manually halted as described previously.
To pause data averaging
While in Averaging mode,
> Click the Pause button.

or
» Choose Pause from the Operations menu.

Data averaging will pause. The stimulus signal will continue to be presented.

Paused Mode

tade
IF'aused...

In paused mode, data averaging is temporarily halted. Stimulus presentation
continues.

From paused mode, the operations End and Resume are available. The four
manual control functions, Advance, Repeat, Skip, and ReDo are also available.
These functions are defined in the “Control of Data Acquisition” section of this
chapter.

To resume data averaging
> Click the Resume button.
or

» Choose Resume from the Operations menu.

To manually end data averaging
While in Averaging mode,
»  Click the End button.
or
» Choose End from the Operations menu.

BioSigRP will return to running mode. The current stimulus signal will
continue to be presented until manually halted as described previously.

BioSigRP User's Guide
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Control of Data Acquisition

See Chapter 3,
“Specifying the Stimulus
Schedule” for more
information.

BioSigRP User's Guide

You may control data acquisition automatically or in real time.

Automatic Control

Automatic control begins with the specification of the stimulus schedule. Once
the stimulus schedule has been specified, you may make further modifications to
automatic stimulus presentation through use of some of the SGI Control features
shown above.

Modifying the Stimulus Schedule

The manner in which stimulus parameter values vary as a function of the SGI is
initially defined during signal design in SigGenRP. You may make further
modifications to the stimulus schedule from within BioSigRP.

Modify Schedule. The Modify Schedule button provides access to the
SigGenRP Variable Control dialog box, from which you may alter the stimulus
schedule.

Automatic Repetition of the SGI

You may wish to repeat an SGI automatically. BioSigRP allows you to
automatically present an SGI once, twice, or three times.

To present an SGI once only

> Make sure that the Each Twice and Each Thrice boxes are not checked.

To present an SGI twice
» Check the Each Twice box.

To present an SGI three times
» Check the Each Thrice box.

Real-Time Control

You may wish to control data averaging in real time. BioSigRP provides several
functions that allow you to override the current stimulus schedule. These
functions include:

O Advance
Skip

O Repeat

a ReDo

O Continuous
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Q Manual SGI Control

Q Dynamic Variable Control

Note: In some cases, real-time control of data averaging will result in averaged
signals based on some number < n, where n is the number of signals per average
that you specified during setup. The actual number of signals used to compute
the average is associated with the record and stored in the BioSigRP record file,
(.arf file). 1t may be viewed from the BioSigRP Cursor Edit Screen (See
“Chapter 57).

Advance Skip
Repeat Relo

[ Continuous Avg.

Advance

The Advance function causes the stimulus to advance to the next SGI specified
in the stimulus schedule. This menu option is enabled in Averaging and Paused
modes, only. When advance is chosen, the follow process occurs:

1. Stimulus presentation at the current SGI is halted.

2. The running average for the current SGI is saved to the BioSig record file
(.arf file).

3. The averaged signal is appended to the history plot.

4. Stimulus presentation is advanced to the next SGI as defined in the stimulus
schedule.

5. A new stimulus signal is generated based on the stimulus parameters for the
new SGI.

6. Data averaging begins at the new SGI.

To advance data averaging to the next SGI
While in Averaging or Paused mode,
»  Click the Advance button.

or

» Choose Advance from the Operations menu.

BioSigRP User's Guide
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Skip

The Skip function causes the stimulus to skip the current SGI. This menu option
is enabled in Averaging and Paused modes. The process is as follows:

1. The average for the current SGI is discarded.

2. Stimulus presentation is advanced to the next SGI specified in the stimulus
schedule.

3. Anew stimulus signal is generated based on the stimulus parameters for the
new SGI.

4. Data averaging begins at the new SGI.

To skip the current SGI
While in Averaging or Paused mode,
» Click the Skip button.

or

» Choose Skip from the Operations menu.

Repeat

The Repeat function repeats the current SGI. This menu option is enabled in
Averaging and Paused modes. The process is as follows:

1. The running average for the current SGI is saved to the BioSig record file
(.arf file).

2. The averaged signal is appended to the history plot.
3. The stimulus is re-presented at the current SGI.
4. This second average is also saved to the BioSig record file (.arf file) and
appended to the history plot.
To repeat the current SGI
While in Averaging or Paused mode,
» Click the Repeat button.
or

» Choose Repeat from the Operations menu.

BioSigRP User's Guide
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ReDo

The ReDo function restarts the current SGI. This menu option is enabled in
Averaging and Paused modes. The process is as follows:

1. The average for the current SGI is discarded.
2. The stimulus is re-presented at the current SGI.

3. This second average is saved to the BioSig record file (.arf file) and
appended to the history plot.

To re-do the current SGI
While in Averaging or Paused mode,
» Click the ReDo button.

or

» Choose ReDo from the Operations menu.

Continuous

Choosing Continuous causes BioSigRP to continuously average data. When
Continuous is chosen, BioSigRP will continue to average response data
indefinitely, regardless of n, the number of signals per average that you specified
during setup.
To enable continuous data averaging
» Check the Continuous Avg. box.

or

» Choose Continuous from the Operations menu.

To disable continuous data averaging
» Uncheck the Continuous box.
or
» Choose Continuous from the Operations menu.

This will disable continuous data averaging. Data averaging will continue based
on the acquisition parameters that you specified during setup.

To halt continuous data averaging
»  Click the End button.
or

» Choose End from the Operations menu.

This will end all data averaging.

BioSigRP User's Guide
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Manual SGI Control

S0l Cantral

[~ Each Twice
[~ Each Thrice
v Manual

Madify Schedule |

You may manually advance stimulus presentation through use of Manual SGI
Control.

To enable manual control

» Check the Manual box.

To advance to the next SGI
> Click —>

To return to a previous SGI
> Click <—

Dynamic Variable Control

You may manually control stimulus presentation through the use of dynamic
variables. A variable may be defined as dynamic during design in SigGenRP or
during modification in BioSigRP. The value of a dynamic variable may be
changed at any time during stimulus presentation.

To display all dynamic variables

1. Choose Dyn Controls from the View menu.

To change the current value of a dynamic variable
1. Hit the Current button.

2. Enter the desired value.

3. Click OK.

You may wish to dynamically specify a step value, or Delta value. A Delta
value defines how the variable will be modified with each SGI. The Next button
displays the projected value of the variable for the next SGI given the current
Delta value.

To specify a Delta value
1. Click the Delta button.
2. Enter the desired Delta value.

3. Click OK.

You may wish to override the value of the variable for the next SGI.
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To override the next value
1. Click the next button.

2. Enter the desired value.

3. Click OK.

You may wish to decrement the variable by the specified Delta value. You may
reverse the sign of the Delta value by clicking the +/1 Delta button.

BioSigRP User's Guide
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BioSigRP provides numerous analysis functions. Using these functions you
may:

Obtain detailed information about specific records.

Q

O Designate a history record for use as a comparison.
O Perform calculations involving one or more records.
o

Build and print customized reports.

Using the History Plot and BioSigRP Record Files

BioSigRP’s History Plot and BioSigRP record files are central to all BioSigRP
data analysis capabilities.

The History Plot. From the History Plot, you may select records for further
analysis. Signals are automatically appended to the History Plot as they are
averaged.

BioSigRP Record Files. BioSigRP record files store averaged signals for later
analysis. As signals are averaged they are appended to the currently defined
BioSigRP record file (.arf file).

BioSigRP User's Guide
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Through use of the History Plot and .arf files, you may easily average, organize,
store, retrieve, and analyze signal records.

O Averaged data is automatically appended to the History Plot.
O Averaged data is automatically appended to the currently specified .arf file.

O Records may be retrieved from a specified .arf file for display in the History
Plot at any time.

Records may be saved to a separate .arf file.

Records may be saved to an ASCII text file (.txt file) for use by other
applications.

Q Records may be deleted from an .arf file.

Specifying the Current BioSigRP Record

File
See Chapter 3, Prior to averaging data, you must specify the BioSigRP record file (.arf file) to
“Defining Data which averaged data will be appended. You may specify the .arf file in one of

Acquisition Parameters” 0 ways:
for more information.
Q You may specify a default .arf file during acquisition setup.

Q You may define the current .arf file when prompted immediately prior to
data acquisition.

Loading Records

BioSigRP organizes averaged records into groups. A new group is begun each
time you "Begin" data averaging and is ended each time you "End" data
averaging. From the Access Record Groups dialog box, you may:

O Retrieve groups of averaged signals.
Q Save specific groups to separate .arf files.
O Save specific groups to ASCII text files (.txt files).

Q Delete groups of records from the .arf file.

To access the Access Record Groups dialog box
1. Choose Access Record File from the History menu.

2. Specify the desired file name and click OK.

BioSigRP User's Guide
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Access Record Groups |
Responze Becord File Select File Done
Il::"-.tdt"'.siggenrp"ul:uil:usigrp"mfiles'xcl:uam 998, arf

Ma.

Mo, Subject 1D Reference 1 Reference 2 Rec:  DatedTime 5.G. File

0: CBAG1998 12k 20 ThuAug 201211 JAH12KSIG
1: CBAA1938 12k a ThuAug 201212 LAWK SIG
& CBAZ1938 3k a Thufug 201213 LAM3ELSIG
& CBAG1998 BE. 26 ThuAug 201216 L AMEBELSIG
4 CBaa1938 24k 20 ThuAug 201219 CA2E SIG
B CBAG1998 24k a ThuAug 2012:20 CA24E SIG
E: CBAA1938 43k 7 Thu Aung 20 12:21 CA4BK SIG
ES CBAR1938 43k q Thu g 20 12:21 L A4BK SIG
a: CBAG1998 12k a Thu Aug 20 12:32 JAH12KSIG
9 CBAA1938 12k 14 Thu Aug 20 12:36 LAWK SIG
10:  CBAB1998 3k 11 ThuAug 20 12:41 CAM3ELSIG
11: CBa 404 BE. a3 ThuAug 20 12:46 L AMBELSIG
12 CBA 404 Bk B Thu Aug 20 12:54 L AMBELSIG
13 CBAB1998 12k 19 Thu Aug 20 13:06 JAH12KSIG
14 CBAB1938 12k 11 ThuAug 201312 LAWK SIG

Load Delete Ewport to A F.F... Ewpart to ASCI..

For a reminder on how
to select items from a
list in Windows, see

Chapter 2.

The Access Record Groups dialog box displays the following information:

No. This column displays the group number.

Subject ID. The Subject ID associated with the group of records is displayed

in this column.

Referencel. This column displays the Referencel information assigned to the

group.

Reference2. This column displays the Reference2 information assigned to the

group.

No. Recs. The number of records in the group is displayed in this column.

Date/Time. This column displays the date and time the group of records was

acquired.

S.G. File. The S. G. File column displays the name of the SigGenRP file used

to generate the stimulus signal.

Selecting Groups

Windows provides standard procedures for selecting/deselecting groups. You
may use these procedures to select groups from the Access Record Groups

dialog box.

To deselect all groups

» Click the Clear Selections button.

BioSigRP User's Guide
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Performing Actions

Groups may be loaded into the History Plot, deleted from the .arf file, exported
to another .arf file, or exported to an ASCI|I text file (.txt file).

To load, delete, or export a group of records
1. Select the desired groups.

2. Click the appropriate button.

Load. If the chosen action is Load, then you will see the Select Records to
Load dialog box.

Select Records to Load E3

Group Mounber: 5

Subject [D:  CBA 402

_ Cancel
Reference 1:
Feference 2: Bk
Fr 24: S5GI: 1 Chan: 1
Rrn 25 SGI: 1 Chan 1
Fn 26 5GI: 2 Chan 1
An 27 SGI: 2 Chan 1
Fn 28 5GI: 3 Chan 1 Load Al
An 2% SGI: 3 Chan 1 o
RAn 30 5G4 Chan: 1
Fr 31: S5GI: 4 Chan 1
RArn 32 SGI: 5 Chan 1
Fn 33 5GI: 5 Chan 1
Arn 34: SGl: & Chan 1
Fn 35 5GI: & Chan 1

Load Sel

Select. Chan -1 Chan - 3

Chan - 2 Chan - 4
Degelect Al

3. Select the record(s) you wish to load and hit Load Sel.
or
4. Load all the records by hitting Load All.

You may manually select/deselect records for loading or you may use the
Select... buttons to automatically select/deselect records.

Delete. If the chosen action is Delete, you will be prompted "Are you sure?" If
you answer "yes," the selected groups will be deleted from the file. The Access
Record Groups dialog box will remain open.

Export to ARF or Export to ASCII. If the chosen action is an export, you
will be asked to supply the export file name. The selected groups will be saved
to the designated file. The Access Record Groups dialog box will remain open.
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History Info
Area

Access Another BioSig Record File

Responze Becord File Select File

To access another BioSig Record File
1. Click the Select File button.
2. Choose the desired file.

Closing the Load Record Group Dialog Box

To close the Load Record Group dialog box
» Click the Done button.

The History Plot

History Plot
Area

Customizing History Info

You may customize the information displayed in the History Info area.

BioSigRP User's Guide
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To customize the History Info area
»  Click the right mouse button in the History Info area.

You will see the Info-Bar Setup dialog box.

Info-Bar Setup Eq

— Display ltems. .. — Digplay Yariables. .
Color Color
v —Display— - Code+4— — CodeB —
[ Record Mo,
[~ Gain Frequency v r e
[ Mo, éverages Level i~ ' -
[~ Mo Adifacts | | e i~ ' -
I~ Stat Time | | o I~ { .
[~ T1-CampTl | | oo I :: ::
[Ci72-CompT2 | | L
[~ dv/Compdd | | e u ' -
.......... H ' -
.......... H ' -
.......... I_ { '
Cancel
None I Mone I Mone
Ok ™ Abbreviate Variable Names
[ Exclude Urit Descriptions

From this box you may specify items to be displayed in the History Info area.
You may also associate a group color with a particular variable. Group colors

are created from the General Display Options dialog box (See Chapter 2).
Display Items... From the Display Item group box, you may specify all

information to be displayed in the History Info area. Display items consist of

the following:
a SGlI

The current SigGen Index.
O Record No.

The current record number.
O Gain

The gain as currently defined in the Acquisition Setup dialog box.
O No. Averages

The number of signals from which the average was calculated.
O No. Artifacts

The total number of signals discarded due to artifact rejection.
O Start Time

The start time of data acquisition.
O T1-CompTl
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The difference in milliseconds between Cursor 1 of the current record and
Cursor 1 of the Comparison record.

Q T2-CompT2

The difference in milliseconds between Cursor 2 of the current record and
Cursor 2 of the Comparison record.

a dv/CompV
Delta V percentage calculated as follows:

AV of the current record/ AV of the Comparison record * 100

To select information for display in the History Info area
> Check the desired box.

You may check multiple boxes.
Display Variables. You may specify which, if any, variables you wish to
display. Chosen variable names and current variable values will be displayed
for each record in the History Plot. You may also assign a color to a variable.
Finally, you may customize the variable display by abbreviating the variable
names or excluding the unit description (e.g., ms, Hz, dB).
To select variables for display in the History Info area
» Check the desired variable box.

You may check multiple boxes.

To assign a color to a variable

1. Create the desired Group Color (A or B) from the General Display Options
dialog box (See Chapter 2).

2. Check the desired color, Code-A or Code-B.

To abbreviate variable names
> Check the Abbreviate Variable Names check box.

All variable names will be abbreviated.

To exclude unit descriptions
» Check the Exclude Unit Descriptions check box.

All unit descriptions will be omitted from display.

BioSigRP User's Guide
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In Chapter 2, the
procedure used to select
History Plot records is
described. Additional
History Plot functionality
is also presented.

Exporting History Plot Records

Groups of records can be reorganized through use of the Load Record Group
dialog box. Individual records can be reorganized through use of the History
Plot.

Individual History Plot records may be exported to another .arf file or exported
to an ASCI| text file (.txt file).

To export History Plot records

1. Select the desired records.

2. Choose the appropriate action from the History menu.
3. Supply the file name.

The selected groups will be appended to the designated file.

Making a Comparison Record

BioSigRP allows you to choose a record for comparison with other data records.
Any record currently displayed in the History Plot may be used as a comparison
record.

The comparison record may be displayed in the Cursor Edit window. This
window is explained in greater detail in the following section, "Viewing
Records in Detail." The comparison record may also be displayed in the Multi-
Purpose Plot during data acquisition.

To make a comparison record

1. Click the desired record.

2. Choose Toggle Comparison from the History menu.
or

»  Ctrl+Double-click the desired record.

To display a comparison record in the Multi-Purpose Plot
1. Choose Show Comparison from the Multi-Plot menu.
2. Choose Running Average from the Multi-Plot menu.

The comparison record will be displayed along with the running average.

Viewing Records in Detail

BioSigRP User's Guide

You may wish to view individual history records in greater detail. From the
Cursor Edit window, you may:

View a more detailed plot of the time-domain waveform.

View frequency-domain information.

O

View subject information.

O

Place cursors to obtain intensity and time information.

O

View information pertaining to the SGI.
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To access the Cursor Edit window

» Double-click the desired History Plot record.
or

1. Click the desired History Plot record.

2. Choose Edit Cursors from the History menu.

i Cursor Edit _[O0]
Group Info - B
Add C :
e o ursor Refl:
Delate Cursar Sub|D: CBA 402 Ref2 12K

Cursar Info - 2 2 000U
Tirne: 2.46 mz
Lewel: 0.83 uw
T2-T1=  D#5ms (200
L2-L1= 072
RS 1>2= 073 uw 04000y
Text

il -0.4000y
™ Wide  Detaut

[ Lock Pasition < FE

Comparizon D ata
Delta T1:  939.00 mz

Delta T2:  939.00 mz -
Dielka ' 999.0 % ol 30dBEw

[+ Show Comparizor

-2.000uy

0.00m= 00ms 4 .00ms 6.00m= &.00ms 10.00m=

114205 (I

Fecord Info - 37
SigGen [ndex: 1 S
Channel: 1 !
Time: 164
Ayerages: 303 166dBy
Atifacts: a7 z
atten: Odb _
altemating: 270 deg 1 78dBy
lewvel 90 dBSPL

.1 0By
0Hz 2000Hz 4DDDHZ E000Hz S000Hz 10000Hz

Time-Domain Plot

The Cursor Edit window contains two waveform plots. The upper plot displays
the time-domain waveform. The x-axis is labeled in units of time. The y-axis is
labeled in dB Volts.

Using Zoom

You may zoom-in on a portion of the time-domain waveform.

To zoom-in on a portion of the time-domain waveform
1. Place the mouse pointer at the beginning of the zoom area.

2. Hold down the left mouse button.

3. Drag the mouse pointer to the end of the zoom area.

4

Release the left mouse button.

BioSigRP User's Guide
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To return to the original time-domain waveform

»  Click the right mouse button anywhere in the Time-Domain Plot.

Frequency-Domain Plot

BioSigRP performs a Fast Fourier Transform (FFT) on the waveform displayed
in the Time-Domain Plot. The resulting frequency-domain waveform is
displayed in the lower plot on the BioSig Cursor Edit window. The x-axis is
labeled in Hz. The y-axis is labeled in dB Volts.

Using Zoom

You may zoom-in on a portion of the frequency-domain waveform.

To zoom-in on a portion of the frequency-domain waveform
1. Place the mouse pointer at the beginning of the zoom area.

2. Hold down the left mouse button.

3. Drag the mouse pointer to the end of the zoom area.

4

Release the left mouse button.

To return to the original frequency-domain waveform

»  Click the right mouse button anywhere in the Frequency-Domain Plot.

Subject Information

Subject information is displayed in the Group Info group box. This box displays
the following information:

Group Info. Each time you initiate Averaging mode by choosing Begin, a new
data group is created and appended to the end of the BioSig record file (.arf file)
and to the end of the History Plot. Groups are numbered sequentially. The
Group Info title displays the group number of the current record.

Subject ID: This read-only field displays the subject ID that you assigned
during the initiation of Averaging mode.

Refl and Ref2. These read-only fields display other subject data that you
assigned during the initiation of Averaging mode.

Memo. This read-only field displays any additional text information that you
assigned during the initiation of Averaging mode.
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Cursors

You may place up to 10 cursors in the Time-Domain Plot. Cursors may be used
to obtain specific information concerning:

O Level at a specific point

O Time at a specific point

Q Change in time (AT) between two points
a

Change in voltage (AV) between two points

Working with Cursors

Cursors may be manipulated in various ways:

To place a cursor in the Time-domain Plot
» Double-click the desired position.
or
1. Click the Add Cursor button.
2. Move the Cursor to the desired position.
Note: Placing a cursor is more precise if you first zoom-in on a portion of the
signal.
To move a cursor
1. Place the mouse above the cursor.
2. Hold down the left mouse button.

3. Drag to the desired position.

Note: Moving a cursor to a new position is more precise if you first zoom-in on
a portion of the signal.

To select a cursor
1. Click the cursor.

2. The selected cursor text appears surrounded by a small box.

To delete a cursor
1. Select the desired cursor.
2. Click the Delete Cursor button.

BioSigRP User's Guide
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Cursor Info

— Curzor Info - 1

Tirne: 1.61 ms
Lewvel: 1.55 L
T1-T1= 0.00 ms
L1-L1= 0,00 e
FMS1:2= 078 uw
Text

||
I Hide M

[T Lock Position

Information about the selected cursor is displayed in the Cursor Info group box.

Cursor Info. The title of the Cursor Info group box displays the number of the
currently selected cursor.

Time. The Time field displays the time value associated with the currently
selected cursor.

Level. The Level field displays the instantaneous intensity level associated with
the currently selected cursor.

Tn - T1. This field displays the difference in time (AT) between the selected
cursor (Cursor n) and Cursor 1.

Ln - L1. This field displays the difference in intensity (AL) between the
selected cursor (Cursor n) and Cursor 1.

RMS 1>2. This field displays the RMS amplitude as calculated between cursors
land 2.

Text. The text field displays the label associated with the currently selected
cursor. You may edit this label.

To edit the cursor label
1. Type the desired text in the Text field.
2. Click the cursor.

The cursor label will be updated.

To move the cursor label relative to the cursor
1. Place the mouse pointer over the desired label.

2. Hold down the left mouse button and drag the label to the desired
position.

3. Release the left mouse button.

Default. Clicking the Default button causes the label of the currently selected
cursor to return to its default setting.

BioSigRP User's Guide
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Hide. Checking this box hides the label of the currently selected cursor.

Lock Position. You may lock the position of the currently selected cursor by
checking the Lock Position box.

Comparison Data

Comparizon Data
Dela T1:  999.00 mz
Delka T2 999,00 ms
Delka ' 999.0 %

¥ Show Comparizor

Information about the relationship of the current record to the comparison record
is displayed in the Comparison Data group box.

To display the comparison record
Check the Show Comparison box.

The comparison record will be displayed in the Time-domain plot along with the
current record. The location of cursors in the comparison plot will be displayed
with vertical dashed lines.

Delta T1. This field displays the difference in time between Cursor 1 of the
current record and the comparison record.

Delta T2. This field displays the difference in time between Cursor 2 of the
current record and the comparison record.

Delta V. This field displays a percentage value computed as follows:

AV of the current record / AV of the Comparison record * 100

Record Information

—Recaord Info - 37
SigGen Index: 1
Channel: 1
Time: 16:41
Averages: 303
Artifacks: a7
atter: 0db
alternating: 270 deg
lewvel: 90 dBSPL

Information about the current record is displayed in the Record Info group box.

SigGenRP Index. The SGI associated with the current record is displayed in
the SigGenRP Index field.

Channel. The current channel is displayed in the Channel field.
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Time. The duration of the record is displayed in the Time field.

Averages. The number of sweeps included in the average is displayed in the
Averages field.

Artifacts. The number of responses discarded due to artifact rejection is
displayed in the Artifacts field.

Variables. The Variables box contains a list of all signal variables and their
current values.

Using the Worksheet

Token Trace

You may use the Worksheet to set aside records for mathematical operation or
to build and print reports. The process is simple and straightforward.

Place all desired History Plot records into the Worksheet.
Format tokens and traces.

Select records in the Worksheet for mathematical operations.
Perform mathematical operations using the Calculator.

View Worksheet records in detail.

Organize the report.

o g o &~ w DN e

Print the report.

Placing Records

To place History Plot records into the Worksheet
1. Select the desired record(s).
2. Choose To Worksheet from the History menu.

A box appears in the Worksheet.

3. Move the box to the desired location.

BioSigRP User's Guide
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4, Click the left mouse button.

or

1. Select the desired record(s).

2. Drag the selected record(s) from the History Plot to the Worksheet.

The selected History Plot record(s) will be placed into the Worksheet.

Formatting Tokens and Traces

You may customize the following:

Q The general worksheet area

Q Specific tokens

Q Specific traces

Customizing the General Worksheet

You may customize the Worksheet area from the Worksheet Preferences dialog
box. This dialog box controls the default behavior of the Worksheet.

To access the Worksheet Preferences dialog box
»  Click the right mouse button anywhere in the Worksheet, but not directly

above a trace or a token.

Worksheet Preferences E3

— Default Trace/Token Behavior

— Token Azsignments

#2 [Nore 7]
#3 [None 7]
#4 [Nore 7]
#5 [None 7]

Include
Fararneter Dezcription  Chanage All
#1 ~ I

<]

<]

LLLLL

=]

— Trace Coloring Mode—

¢ Rotating Calars
" Caolor Files Only
™ Colar Per Channel
" Unique Per Trace

Token Colorning Mode

& Default Token Colors
" Match to Trace Colors

Chanage &ll I

Change All I

Change &l

— Dizplay Dptions

Yertical
Plot Size |17

Show Curzors v

Shaw Marging v

Sha ;

Gridp I'\)'er_l,l Fine 'I
Wisible

Gid 1*2 =]

Adjust Colors

Cancel

Ok

The Worksheet Preferences dialog box is divided into two sections:

Q Default Trace/Token Behavior

Q Display Options
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Preference settings located within the Default Trace/Token Behavior section
affect trace or token parameters. These Worksheet preferences affect all records
subsequently placed into the Worksheet. You can override these settings by
specifically customizing tokens and traces as described in the following section,
"Customizing Specific Tokens."

Parameter settings located in the Display Options section affect the Worksheet
as a whole.

Token Assignments. You may assign up to five tokens for each Worksheet
record. Tokens may consist of a variety of parameters.

Parameters. Token Assignment parameters may be selected from the
Parameter list boxes found in the Token Assignments group box.

Include Description. Token Assignment parameters consist of a
description and a number. For example, Channel and Record No. consist of
a description ("Chan:" and "Rn:", respectively) followed by a number. By
default, all token descriptions are displayed. You may choose to omit the
description from the Worksheet display. To do so, simply uncheck the
appropriate Include Description check box.

Trace Coloring Mode. You may wish to enhance the Worksheet display
through the application of trace color. You may choose one of the following
Trace Coloring Modes:

Rotating Colors. Causes trace colors to rotate. Rotating colors are
assigned based on the Trace colors you defined in the Worksheet Display
Options dialog box.

Color Piles Only. Assigns the same color to all records stacked in the same
pile.

Color per Channel. Assigns unique trace colors for each channel.

Unique Per Trace. Assigns a unique color to each trace.

Token Coloring Mode. Token color may be assigned the following ways:

Default Token Colors. Assigns the token colors you defined in the
Worksheet Display Options dialog box.

Match to Trace Color. Overrides the default token color and assigns the
color of the associated trace.

Display Options. You may control the look of the overall Worksheet display
by specifying the following:

Vertical Plot Size. Controls the vertical dimension of the plot.
Show Cursors. Displays any cursors placed in the record.

Show Margins. Shows/hides the margin lines used to separate Worksheet
sections.

Snap Grid. Controls the fineness of the Snap-to-Grid. This is the invisible
grid onto which all Worksheet objects snap into place.

Visible Grid. Controls the visible grid. You may choose no grid or control
the resolution of the visible grid.

Adjust Colors. From the Adjust Colors button, you may modify color settings
through the Worksheet Display Options dialog box.
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Change All. Token and Trace preferences affect all records subsequently
placed into the Worksheet. If you wish to change these preferences for records
currently displayed in the Worksheet, you must click the appropriate Change All
button.

Local Change All Buttons. You may modify existing Worksheet record
parameters individually by clicking the appropriate "local" Change All
button. Local Change All buttons are provided for the following:

O Token Assignment parameters
O Trace Coloring Mode settings
Q Token Coloring Mode settings

Global Change All You may modify existing Worksheet record
parameters as a group by clicking the "global" Change All button. The
Global Change All button simultaneously updates all parameters located in
the Default Trace/Token Behavior section.

Customizing Specific Tokens

To customize a specific token
»  Click the right mouse button on the desired token.

You will see the Token Options dialog box. From here you can modify the
token, position the token, change its text, or cause it to be hidden.

Token Options |

Parameter IE'ZIUE'“':'” j ok

Include Desciption v
Cancel

Text I
Auto-Place [ Hide [ Liize

Copy Relative Pozition |

Parameter and Include Description. You may change the Parameter and
show/hide the token description. For more information, see the above section,
"Customizing the General Worksheet."

Text. You may customize the token by entering the desired text in this field.

Note: To change a token's text you must first choose User Text from the
Parameter list.

Auto-Place. Realigns the token with its trace.
Hide. Hides the token.

Copy Relative Position. Copies the position of the token relative to its trace to
all other traces and tokens.

Delete. Deletes the token.
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Customizing Specific Traces

To customize a specific trace
»  Click the right mouse button on the desired trace.

You will see the Response Trace Options dialog box. From here you can
modify the trace color, position the trace, edit its token, delete the trace, or cause
its tokens to be hidden.

Response Trace Options |
— Trace Calaring Mode—  — Token Caolaring Mode
' Fuotating Colors & Default Token Caolors 0K
= Color Piles Only i~ Match to Trace Colors Cancel

£ Color Per Channel
" Unigue Per Trace | [ Edit Tokens

Set Color | Token #1 Hide &l | Show &l
Token #2
— Auta Pogition All
Taoken #3
Token #4
Delete Trace Token #5

Trace Coloring Mode and Token Coloring Mode. You may set the Trace or
Token coloring modes. For more information see the previous section,
"Customizing the General Worksheet."

Set Color. This button accesses the Color dialog box, from which you may set
custom colors.

Edit Tokens. You may edit the tokens associated with a specific trace.
Clicking the desired token button opens the Token Options dialog box (see
previous section).

Hide All. Hides all tokens associated with the current trace.
Show All. Shows all tokens associated with the current trace.
Auto Position All. Realigns all associated tokens with the current trace.

Delete Trace. Deletes the current trace.
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Selecting Worksheet Records

Various Calculator and Worksheet formatting functions require the selection of
one or more record.

To select specific records
»  Ctrl+Click the desired trace(s).
The record's token will appear in reverse video.
Note: You must Ctrl+Click the trace. A Ctrl+Click on the token will not select
the record.
To select all records
» Choose Select All from the Worksheet menu.
or
» Hit the Spacebar.

To select contiguous records
1. Hold down Ctrl and the left mouse button.
2. Drag until the box surrounds all desired records

3. Release the left mouse button and the Ctrl key.

To deselect specific records
»  Ctrl+Click the desired selected trace(s).
Note: You must Ctrl+Click the trace. A Ctrl+Click on the token will not
deselect the record.
To deselect all records
» Choose Deselect All from the Worksheet menu.
or
» Hit Ctrl+Space bar.

Performing Mathematical Operations

You may perform a variety of mathematical operations on Worksheet records.
These operations are described in detail in the following section, "Using the
Calculator."
To perform a mathematical operation
1. Select the desired Worksheet record(s).
2. Click the appropriate Calculator button.

or

Choose the appropriate Calculator menu option.
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Viewing Worksheet Records in Detail

You may view a worksheet record in detail from the BioSig Cursor Edit dialog
box.

To access the BioSig Cursor Edit dialog box

> Double click on the desired Worksheet record.
Organizing the Report

Moving a Record

You may move individual records. Moving a record moves both the trace and
all associated tokens.

To move a record

1. Place the mouse pointer over the trace.
2. Hold down the left mouse button.

3. Drag the record to the desired position.
4. Release the mouse button.

Note: You must place the mouse pointer over the trace. Placing the mouse
pointer over the token will move the token only.

To move a group of records

Select the desired records.

Place the mouse pointer over a selected trace.
Hold down the left mouse button.

Drag the records to the desired position.

g w DN oE

Release the mouse button.

Note: Selected records always move as a block. If you wish to move only one
record of a selected block, deselect the record, move it, and then re-select the
record.

Moving a Token

You may wish to move a token relative to its associated trace.

To move a token

1. Place the mouse pointer over the token.
2. Hold down the left mouse button.

3. Drag the token to the desired position.
4

Release the mouse button.
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Using the Worksheet Buttons

Located below the Calculator, the five Worksheet buttons can be used to format
and organize the Worksheet. These functions may also be found in the
Worksheet menu.

Button  Menu Option Action

3% Space Evenly \S/\?gﬁfsshaeléselected plots evenly throughout the
%#% Spread Apart  Spreads all selected plots apart.
E#E Squash Squashes all selected plots together.
S Together
:i“"_.’i'* Pile Piles all selected plots on top of one another.
:i” UnPile Unpiles all selected plots.

. Delete Deletes the currently selected Worksheet records.

Printing a Report

BioSigRP provides the standard Windows functions: Print Setup, Print Preview,
and Print.

To setup the printer

» Choose Print Setup... from the File menu.

To preview the Worksheet

» Choose Print Preview from the File menu.

To print the Worksheet

Choose Print... from the File menu.

Saving Data to an ASCII File

All Worksheet data may be saved to an ASCII file. Such data can be accessed
by other applications.

To save Worksheet data to an ASCI|I file
» Choose Export to Ascii... from the Worksheet menu.

You will be prompted to name the file.
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Worksheet Enhanced File Export

The Export to CSV option allows you to export raw trace data along with
descriptors into a standard spreadsheet file. Each row in the spreadsheet file

contains all of the data for one record.

CSY¥ File Export

— Itemsz to Include...

Al | None | Aot

—Mize. ————— [~ SiglGenYarables— [ Curzors
v SGI v #1 [ #B I #1 v #E
W Recod No. v #2 v #7 v #2 v #7
v Gain v #3 v #3 v #3 v #3
¥ Mo fwerages v #4 ¥ #3 v #4 [ #9
[¥ Mo Artitacts v #5 v #10 v #5 v #10
¥ Time Stamp
p Chanrel Al | Ngnel Al | NEII"IEl
¥ Subject ID Descriptions [ Descriptions [
¥ Subject Fef-1 Other Optiohz
¥ Subject Ref-2 Column Delimitter

M Wal

¥ Subject Memo Il:Dmma vI e

i s alues
" Indexes

— Trace Data

[ Sample Period
[~ Mo of Samples
[~ 0.5 Time/Freq
[ Data Samples

— itz

i~ walts
= millivalts
= microvalts

% panovolts

COutput Format

I#.#ﬂﬂ vI

Title |

T emplate: Load Template | Save Template

Dione Generate Report

Selecting Items

You may select one or more miscellaneous item, SigGen variable, or cursor.

To select individual items
» Check the appropriate box.

To select all items within a box
> Click All.

To deselect all items within a box
> Click None.

Misc. and SigGen Variables

Saves the selected fields to the spreadsheet file.
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Cursors

X/Y Values

Exports both X and Y values for cursors.

X Values

Exports only X values for cursors. Does not export Y values.

Indexes

Exports the indices of the cursors. This indicates which sample in the waveform
the cursor was located on.

Trace Data

Sample Period

Sampling period in microseconds of the acquired data.

No. Samples

Number of samples in the trace

O.S. Time/Freq

Offset of the first point in waveform in ms for Time or Hz for Frequency.

Data Samples

Saves the data for the waveform

Units

Scales the output to the units that are selected. For example, a cursor value that
is .0001 V, will be output as 100.0 uV if microvolts is selected.

Output Format

Sets the output format of the data. For example #.### will export data to three
significant digits.

Template

Saves the export settings from the CSV File Export dialog box to a file that can
be reloaded later.

Report Name

You must specify how the report is to be formatted. Additionally, you may give
the report a title.

To define a title
> Enter the title in the Title field.
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Generating the Report

To generate the report

> Press the Generate button.

Using the Calculator

The calculator provides numerous mathematical functions that may be applied to
one or more Worksheet records.

- T e
A [ g e || Ak || 3T
o (B (B
-l | L 1] —ine || -
2 IR N EAY R
oV (Fan¥ T Y™% T
Calculator Functions
Q Scale O Time Shift
Q Invert BioSig Q Smooth
Q Shift Baseline Q Lowpass Filter
QO Remove Baseline Q Highpass Filter
Q Zero Points Q Bandpass Filter
a Crop Q Notch Filter
o Add O Hanning Window
Q Subtract O Cosine”2 Window
Q Average O Mag Spectrum
Q Time Align O Auto Cursor
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Scale

The Scale function multiples each point in the selected Worksheet record(s) by a
user-defined constant. This function may be used to increase or decrease the
scale of a waveform displayed in the Worksheet. By specifying a negative scale
factor, you may also invert the selected Worksheet record(s).

To scale a Worksheet record

1. Select the desired record(s).

2. Click @

or

» Choose Scale from the Worksheet menu.

You will be prompted to enter the desired scale factor. This factor must be no
less than -(1010) and no greater than 1010,

Invert BioSig

Invert BioSig multiplies each point in the selected Worksheet record(s) by -1,
thereby inverting the waveform while maintaining its original scale.

To invert a Worksheet record

1. Select the desired record(s).

2. Click @

or

» Choose Invert BioSig from the Worksheet menu.

Shift Baseline

The Shift Baseline function adds a user-defined constant, or DC offset, to each
point in the selected records(s), effectively shifting the baseline.

To add a DC offset to a Worksheet record

1. Select the desired record(s).

2. Click \E

or

» Choose Shift Baseline from the Worksheet menu.

You will be prompted to enter the DC offset. This offset must be no less than
-1000 microvolts and no greater than 1000 microvolts.
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Remove Baseline

A DC offset may be removed through the use of Remove Baseline.

To remove a DC offset from a Worksheet record

1. Select the desired record(s).

2. Click @

or

» Choose Remove Baseline from the Worksheet menu.

Zero Points

The Zero Points function allows you to "zero out" a specific portion of a
Worksheet record. Zero Points will convert each point within the specified time
range to a value of zero.

To zero a portion of the record

1. Select the desired record(s).

2. Click ’E

or

» Choose Zero Points from the Worksheet menu.

You must specify the time interval within which you wish to convert all level
values to zero. You will be prompted to enter a lower time boundary and an
upper time boundary.

Add

The Add function adds two or more Worksheet records.

To add Worksheet records
1. Select two or more records.

" a—
+

2. Click =22
or
1. Choose Add from the Worksheet menu.
A box appears in the Worksheet.

2. Move the box to the desired location.
3. Click the left mouse button.
The resulting record will be added to the Worksheet.
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Subtract

The Subtract function allows you to subtract one Worksheet record from
another.

To subtract one Worksheet record from another
1. Select the record from which you wish to subtract.
2. Select the record you wish to subtract.

—o-\/\"llb_

3. Click 2=

or

1. Choose Subtract from the Worksheet menu.
A box appears in the Worksheet.
2. Move the box to the desired location.
3. Click the left mouse button.
The resulting record will be added to the Worksheet.

Average
The Average function calculates the average of two or more records.

To average Worksheet records

1. Select two or more records.

=
2. Click 1

or

1. Choose Average from the Worksheet menu.
A box appears in the Worksheet.
2. Move the box to the desired location.
3. Click the left mouse button.
The resulting record will be added to the Worksheet.
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Time Align
The Time Align function lines up two or more records according to values on
the time axis. Records will be aligned with the first selected record of the group.

To time align Worksheet records

1. Select two or more records.

E2
2. Click =2

or

1

» Choose Time Align from the Worksheet menu.

The records will be aligned in time.
Time Shift
The Time Shift function shifts the selected record(s) along the time axis.

To time shift Worksheet records

1. Select the desired record(s).

S —
R
2. Click ==

or

» Choose Time Shift from the Worksheet menu.

You will be prompted to enter the amount of time shift in milliseconds. This
number can be no less than -100 ms and no greater than 100 ms.

Note: Once data points have been time-shifted off the Worksheet display, they
cannot be retrieved. These points in effect no longer exist. All such points will
appear as zero.

Smooth

The Smooth function smoothes a selected Worksheet through application of an
averaging algorithm. The record is averaged with a shifted version of itself.
To smooth a Worksheet record

1. Select the desired record(s).

o
A

2. Click
or

» Choose Smooth from the Worksheet menu.
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You will be prompted to enter the number of smooth points. This is the number
of points to be included in the average. For example, specification of 2 smooth
points will cause the record to be average with a second version of itself shifted
by one point. Specification of 3 smooth points will result in an average based on
the original record, a version of the record shifted by one point, and a version of
the record shifted by two points.

The resulting record will be added to the Worksheet.

Filtering

BioSig provides functions allowing you to lowpass, highpass, bandpass filter, or
notch filter Worksheet records. BioSig performs filtering through use of a
Butterworth filter.

In order to specify a filter, you must define certain filter parameters. These
parameters include:

a Corner frequency

Frequency at which the level has decreased by 3 dB.
O Center frequency

The center frequency of a bandpass filter.
O Filter Bandwidth

The bandwidth between lower and upper corner frequencies of a bandpass
filter. Filter bandwidth is defined in octaves. Filter bandwidth must be at
least 0.01 octave and no greater than 10 octaves.

Q Filter order

The number of poles necessary to achieve a desired roll-off rate. Roll-off
rate = 6 dB per octave per pole. Number of poles must be an even humber.
Number of poles must be at least 2 and no greater than 20.

Example: Specifying a Filter

You may wish to specify a lowpass filter with a -3 dB frequency of 4000 Hz and
a roll-off of 120 dB per octave. You would define the following parameters:

Corner frequency = 4000 Hz
Filter order = 20 poles.
120 dB per octave/ 6 dB per octave = 20 poles

To filter a Worksheet record
1. Select the desired record(s).

Lowpass/Highpass Filter Bandpass or Notch Filter

2 cio ) o L Jil] el

Click ‘ or
3. Enter corner frequency. Enter center frequency.
Enter filter bandwidth.

0I’|

4, Enter filter order.

o wn

Enter filter order.
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Chapter 6 Quick Start Examples

The Quick Start examples presented in this section illustrate common
procedures for collecting ABR audiogram data. Quick Start examples are
designed to introduce important concepts. Ready-to-use application files are
provided for each Quick Start example.

Learn New Concepts

Each example in this section provides step-by-step instructions you may use to
build the Quick Start example from scratch. Along the way, you will be
introduced to important concepts. These concepts are always indicated with the
icon currently seen in the left margin.

The examples found in this section are listed below. Also listed are the concepts
introduced in each example.

Example 1 Using a Tone Stimulus

O Value List aQ Loop
O Repeat Factor a Gate Type
O Boundary Control a Gain

Example 2 Using a Click Stimulus
Q Alternating Variable
O Combination Variable

O Uniphasic Click

Get a Quick Start

Completed SigGenRP and BioSigRP files are provided for all examples in this
section. If you prefer, you may use these files, bypassing the step-by-step
instructions. Quick Start file names are listed at the beginning of each example.
Look for these files whenever you see the Quick Start icon currently displayed
in the left margin. Instructions for accessing these files and running the
applications appear in boxes and are always located next to a Quick Start icon.

BioSig User's Guide
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Example 1:

0
=

Value List
Repeat Factor
Boundary Control
Loop

Gate Type

NN N N XN N

Gain

Using a Tone Stimulus

O
AN

This experiment is designed to gather auditory brainstem response (ABR) data
in response to a pure tone stimulus. Five millisecond tones will be presented at
the following frequencies: 500 Hz, 1000 Hz, 2000 Hz, and 4000. For each
frequency, tone level will vary from 80 dB SPL to 5dB SPL in 5 dB
decrements.

The Quick Start files necessary to run this experiment are as follows:

SigGenRP signal file
C:\TDT\SigGenRP\BioSigRP\Files\TnstRP.sig

BioSigRP configuration file
C:\TDT\SigGenRP\BioSigRP\Files\TnstRP.acf

To run the experiment, you will need to perform the following steps:
1. Build the SigGen Signal.

a. Run SigGenRP.

b. Define the signal parameters.

c. Define frequency and level variables.

d. Create the segment and component.

e. Save the SigGenRP File.
2. Run the experiment with BioSigRP.

Run BioSigRP.

a.
b. Setup the stimulus parameters.

o

Setup the acquisition parameters.
d. Save the .acf file.

Run the experiment.
f.  Analyze the data.

Note: Only those parameters to be entered or selected are given below. All
other parameters will remain according to the default settings.

BioSigRP User's Guide
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Building the SigGen Signal

In this example, you will use TDT's signal generation software, SigGenRP, to
create the stimulus signal. The duration of the entire stimulus will be 5
milliseconds. Tones will be presented at the following frequencies: 500 Hz,
1000 Hz, 2000 Hz, and 4000 Hz. For each frequency, level will vary from 80
dB SPL to 5dB SPL in 5 dB decrements.

Run SigGenRP

To run SigGenRP
» Double-click the SigGenRP icon.

To build the SigGenRP signal from scratch

» Choose New from the File menu.

BioSigRP\files\TnstRP.sig

BioSigRP User's Guide

To follow along using a Quick Start file
1. Choose Open from the File menu.

2. Select the file listed in the left margin.

To bypass the SigGenRP signal design process

» Exit SigGenRP by choosing Exit from the file menu and skip to Running
the BioSigRP Experiment. (Look for the Quick Start icon!).

Configure the RPx device and RCO file

For System 3 equipment SigGenRP uses the RPx device and RCO files (See
RPvds help) to play out signals.

To configure the RPx device and select the RCO file

1.
2
3.
4

5.

Select RP devices|Device A from the Modify menu or click on the “A” icon
on the tool bar.

Select from the Standard file menu “Sweep Play, 2 Chan 50k (100k max).
Select RP2 Processor as device type.
Select Index 1.

Deselect “Use sample rate specified in RCO file.”

Under Bandwidth and Timing change the Standard Sample Rate to 25kHz
(ignore the number of time slices).
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cetup RP Device-A x|

—RCO File

Standard Files: ISeIect j

File name: IE:'\TDT YSigGenh PhaaR COMSwpPlaya0k 2 |

[ Use zample rate specified in RCO file

— Device Select

Type: IHF‘E Processzar j oK.
|nides: I'I jl
Cancel
— Bandwidth and Timing
Standard Sanple B ate: |25K j I SR = 24414 0625

Mumber Time Slices: I'I 0 ﬂ

The RPx device selected determines what hardware device (RP2.1, RV8, RA16)
is used to generate the stimulus, the number of channels, and the sample rate.

Define the Signal Parameters

To define the signal parameters
1. Select Signal from the Modify menu of the main window.

2. Enter or select the following parameters in the Signal Parameters dialog

box:
Name: Tone
Timing
Duration: 5 milliseconds
Calibration

Level: 90 dB =9 volts

Note: This is a temporary calibration setting. You should set the
calibration values according to the output of your system.

Define the Variables

This example will use two variables. The first, Freq, will vary the tone
frequency as follows: 500 Hz, 1000 Hz, 2000 Hz, and 4000 Hz. The second,
Level, will cause the tone level to vary from 80 dB SPL to 5 dB SPL in 5 dB
decrements for each frequency.

BioSigRP User's Guide
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Controlling Frequency

& Tone frequency will be controlled through use of the variable, Frequency. The
P values of this variable will be determined through a method known as Value
List. Value List allows you to specify a sequential list of values.

Because each frequency will be presented at 16 output levels, a Repeat Factor
of 16 must be defined for the variable Frequency.

Stimulus presentation will be controlled through the use of a feature called
Boundary Control. When boundary control is enabled, data acquisition halts
once the boundary conditions have been met.

To define the variable, Freq
1. Select Signal from the Modify menu of the main window.

2. Click the Edit button in the Variables group box of the Signal Parameters
dialog box.

3. Enter or select the following parameters in the Signal Variable dialog box:

General
Name: Freq
Method: Value List

4. Click Edit List and enter the following: 500
1000
2000
4000
5. Set the remaining parameters as follows:
Value Limits SGI Modifiers
Default/Start: 500 Repeat Factor: 16
Minimum: 500 Termination Control
Maximum: 4000 Boundary Control: ®
Signal Yariable
— General —alue Limits
Name Units Default/Start [500
IFreq IHz :
Step Size |1
Methad L
IVaIue List j il tinirnurm |5DD
W airnLim |4unu
Frampt/Comment
IUnknown Frampt No. of Steps INA
File: Mame FrdFie,. | 5G] Madifiers

I Index ISGl [default) 'l

— Combination ¥ ariable

Dperation:l Mone 'l Oiffzet IU
Fiepeat Factor |15
Skip Factaor |1
-~ Temination Control
&l " Nomal/None
Preview %" Boundary Cortrol
oK | " Loop

BioSigRP User's Guide
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To accept the variable parameters and return to the Signal
Parameters dialog box

» Click the OK button in the Signal Variable dialog box.

Controlling Output Level

Output level can be controlled by employing one of two types of attenuation:
digital attenuation or analog attenuation. When using digital attenuation, level
is controlled by modifying the signal parameters through SigGenRP. When
using an analog attenuator such as a PA5, level is controlled via the hardware
device. In this example, digital attenuation is used. For an example of analog
attenuation, see Chapter 7.

Tone level will be controlled digitally through the use of the variable, Level.
For each tone frequency, Level will vary from 80 dBto 5 dB in 5 dB
decrements. Because the values of Level must repeat for each value of
Frequency, Level must be defined with a Termination Control of Loop.

To define the variable, Level
1. Clickon2. .......... in the Variables list box.

2. Enter or select the following parameters in the Signal Variable dialog box:

General Value Limits
Name: Level Default/Start: 80
Units: dB Step Size: -5

Method:  Linear Step Minimum: 5

Maximum: 80
Termination Control

Loop: ®
Signal ¥Yariable
-~ General —*alug Limnits
it Wirfis Defaul/Start [0
Lewvel dB
I I Step Size |-5
Method
lﬁ: - o Edit List | Minimum |5
Inear atep - (|88

b aximum ISD
P £/ t
I T OTer Mo. of Steps I‘IB
File: Mame Frdfi || 56 Modfisrs

I Index ISGl [default) 'l

— Combination ¥ ariable

Operation: lm Offzet IU
Fiepeat Factor I‘I
Skip Factaor |1
........................................ -~ Temination Control
&l " Nomal/None
Presigw

" Boundary Corttrol
oK ' Loop

To accept the variable parameters and return to the Signal
Parameter dialog box

» Click the OK button in the Signal Variable dialog box.

BioSigRP User's Guide
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To accept the signal parameters and return to the SigGenRP
main window

» Click the OK button in the Signal Parameters dialog box.

Create the Segments and Components

Each SigGen signal consists of at least one segment. Each segment in turn
consists of one to three components. In this example, the tone consists of one
segment which in turn consists of one component.

Creating the Segment

You will be creating a segment that consists of one component, a pure tone.
SigGenRP provides a method for gating the pure tone segment, Gate Type. You
will be defining a Gate Type of Cos2 and a Gate Time of 2 milliseconds.

To create the segment
1. Choose Segment... from the Modify menu.

2. Enter or select the following parameters in the Edit Signal Segments dialog
box:

Select: Seg[1]
Gate Type: Cos2
Gate Time: 2 msec

Duration: 5 msec

Creating the Component

You may generate a tone in either the time domain or the frequency domain.
Generation method is specified in the Gen. Meth field. Time is the default
generation method. Time domain generation is employed in this example.

Len. Meth:

ITime "’I

To create a component for the segment
1. Click the first button in the Components group box.

2. Enter or select the following parameters in the Component Parameters

dialog box:
Call: Tone
Level: Choose the variable, Level
Frequency: Choose the variable, Freq
Phase: 270

Note: Phase is specified in degrees Cosine. In order
to generate a signal with a zero crossing onset, Phase
must be defined as 270 degrees.

3. Click the OK button to accept the component parameters.
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Select: Gen. Meth: App. Meth, Previewm
Campute |Seg[1] ﬂ |Time ﬂ |Add ﬂ sz AR I.I— N S
Gate Type: Stark: Diurahion:
Iv &uto LLC
|Cos2 R meec 9 misec Rep: M L M
Hew [Gate Time: |C0nst ﬂ |C0nst ﬂ Cempass
2 i Npts 488
Delete ER_GED | e Tone( 80, 500, 270, )
Const - ToBegin | ToMax
" Mop(]
1 Gain: Repeats 1 RepSep d Nopl )
C | 0 a8 | Const j | Const ﬂ b
ancel Canst -
M) ez Rizp=sls [+ Use hanning window
Time Form Mag. Spectrum
volts

MSECS

To return to SigGenRP's main window

» Click OK in the Edit Signal Segments dialog box.

¥ TnstRP.sig

volts

milliseconds

= B3

Seq[l]

Save the SigGen File

You will be using this SigGen file to generate a stimulus signal through

BioSigRP.

To save the SigGen file

1. Chose Save from the File menu.

2. Enter in C:\TDT\SigGenRP\BioSigRP\Files\tnst2.sig in the File Name field.

BioSigRP User's Guide
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Running the BioSigRP Experiment

Once you have designed the stimulus signal with SigGenRP and saved the
SigGenRP file, you are ready to setup BioSigRP and begin collecting ABR data.
In this example, you will present the single-channel stimulus signal via
headphones and acquire single-channel response data. This example assumes
that you will amplify and filter the ABR response data prior to digitization.
BioSigRP will collect 10 milliseconds of ABR data for each stimulus
presentation. Averaged ABR data will be computed using an N of 500.

Run BioSigRP

To run BioSigRP
Double-click the BioSigRP icon.

Note: To run this experiment, you must either create the BioSigRP file by
following along with the step-by-step instructions or open the existing Quick
Start file.

To use a Quick Start file

BioSigRP\files\TnstRP.act | 1. Choose Open from the File menu.

BioSigRP User's Guide

2. Select the file listed in the left margin.

To bypass experiment setup and begin running the experiment
» Skip to Run the Experiment.

Setup the Stimulus Parameters

During stimulus setup, you will define the presentation rate, and specify the
SigGenReP file.

The Presentation Rate is the number of times the stimulus will be presented per
second. The Presentation Period, measured in milliseconds, is the inverse of
the Presentation Rate. The Presentation Period must be at least 1.25 times the
total amount of time required to present the stimulus signal and acquire response
data. For this example, a rate of 20 presentations per second, or a period of 50
milliseconds, will be sufficient.

Previously, you saved the stimulus signal parameters in a SigGenRP file called
tnst2.sig. Now you must specify the stimulus channel in BioSigRP. You may
use the file you created, tnst2.sig, or the one provided, tnst.sig. You must
specify one of these two files in the Channel 1 SigGenRP File field. The
stimulus parameters found in the SigGenRP file will be read by BioSigRP and
used to generate the stimulus signal. Later, when you save the BioSigRP
configuration file (.acf file), these parameters will be saved within that file.
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To setup the stimulus parameters
1. Select Stimulus from the Setup menu of the main window.
2. Enter or select the following parameters in the Stimulus Setup dialog box:

Presentation
Rate: 20 /sec
Period: 50 milliseconds

Channel #1

SigGen File: C:\TDT\SigGenRP\BioSigRP\Files\TnstRP.sig (or
tnst2.sig)

stimulus Setwp x|

— Prezentation Timing———— [~ Channel #1
Fate |2E| fzec SigGen File Find File I

enRPs\BinSigRPYFilesh T natRP. zig
Period IED ms

Reload '/ TH ‘arables
Reload Y /0 Variables

Ext. Trigger[
Continuousz [ [ Freshen when possible
— Channel #2
[~ Enable
SigGen File Find File
Cancel I 2 =I
0K Fieload |

[ Freshen when possible

To accept the stimulus setup parameters and return to the main
window

> Click OK.

BioSigRP User's Guide
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o
=

The options that you
have for the acquisition
circuits are based on
the number of
acquisitions and
maximum sample rate.
ABR usually require a
25 kHz sample period.
For DPOAE use the
continuous record.

BioSigRP User's Guide

Setup the Acquisition Parameters

Prior to running the experiment, you must define the acquisition timing
parameters and specify a record file (.arf file).

Acquisition timing parameters include: Onset Delay, the delay in onset of data
acquisition from the beginning of stimulus presentation; Duration, the duration
of the acquired signal; and Sample Period, the time between successive data
points of the digital response signal.

During data averaging, completed averages are appended to the end of a file
know as the BioSig record file (.arf file). You specify the default .arf file in the
Response Record File Name field. When Prompt for File Name is enabled, you
will be automatically prompted to enter a file name prior to stimulus
presentation. This is useful should you wish to use a file other than that
specified as the default. You may disable automatic prompting by unchecking
Prompt for File Name.

To setup the acquisition parameters
1. Select Acquisition... from the Setup menu of the main window.

2. Enter or select the following parameters in the Acquisition Setup dialog
box:

Response Record File
Name: C:\TDT\SigGenRP\BioSigRP\Files\TNST.ARF
Prompt for File Name: O

Acquisition Setup
—¥ Use Sps3
— Device Select Acguire RCO
Type: IHME Medusa j Standard Files: |Select ... j
Index: | — RCO File: [CAT
Sweep Rec, 4 Chan, 25K
Sweep Rec, 2 Chan, 50K,
Device Motes: Sweep Rec, 1 Chan, 100K

Sweep Rec, 1 Chan, 200K
Contin Rec, 2 Chan, 50E.

Contin Rec, 1 Chan, 100K,
Contin Rec, 1 Chan, 200K,

If pou are using the FA4LL or RATELl vou should zet each
channel's gain to match the headstage gain [twpically 210 or <36,

— Timing — Setup Channels

Dnset Delay IU— millizecs Chan [¥] Post Processing |

56 Vaiabl [Const =] B
Bizaup %E:E IU— milliseEs TS[] Cancel |

Wse DEST TM]

Duraticr lm— millizecs - 0K,
Sub-Folds |1— Jaweep

Zero Dnget ID— ms — Response Recaord File

SampleFeriad lﬁ MIEIEEER, F:JaTrT\eSigGenFIF"xBiDSigHF"\FiIes'\TNST.arf _I
sz DAC Clock ™ ™ Prompt for File Name
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To setup acquisition Channel 1
1. Click the Chan-1 button.

2. Enter or select the following parameters in the Acquisition Channel Setup
dialog box:

Configuration
Number of Averages: 500

Gain: 10

The Gain field is used to remove the effects of hardware amplification of the
response signal. Thus, if you have used amplification hardware to apply a gain
of 100,000 to the response signal, you would specify 100,000 in the Gain field.
If you use the Medusa amplifier with a low impedance headstage BioSigRP will
prompt you to set the gain to 10x (or 20 for devices with serial numbers greater
than 2000) each time you open the acquisition window. While this can be a
minor annoyance in the beginning once you have set up the system you will not
have to modify this again.

Enabling AC Couple causes BioSigRP to remove any DC components from the
signal by subtracting the signal average.

You may wish to reject anomalous signals. By enabling Artifact Rejection, you
can specify at which peak amplitude you wish to reject an acquired signal. This
amplitude is specified as a percentage of the A/D threshold of + 10 volts.

Acquistion Channel Setup |

— Configuration

..........................

Mo, Averages |5EIIJ Ok
Gain |1|:I Cancel

— Preprocesszing

V' AC Couple izable

—Artifact Rejection

¥ Enabled Threshald |E|9 %

To accept the Channel 1 acquisition parameters and return to the
Acquisition Setup dialog box

» Click the OK button of the Acquisition Channel Setup dialog box.

To accept the acquisition setup parameters and return to the
main window

» Click OK button of the Acquisition Setup dialog box.

BioSigRP User's Guide
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Save the Configuration File

You will want to save the configuration file for future experiment sessions.

To save the configuration file
1. Choose Save from the File menu.
2. Enter C:\TDT\SigGenRP\BioSigRP\Files\TNST.ACF in the File Name field.

Run the Experiment

See the “Hardware Before running the experiment, you should check the hardware configuration.
Configuration” section
of Chapter 1.

Running

To begin stimulus presentation
»  Click the Start button.

For more information You are now in Running Mode. The stimulus signal is presented according

about the Multi-Purpose to the parameters you specified during setup.
Area, see Chapter 2.

Stimulus

Maode
Running

Begin

[ Continuous Aeg.

BioSigRP User's Guide
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Hint:

Use the Multi-Purpose
plot to view acquired
data in real time.

For more information
about the Multi-Purpose
Area, see Chapter 2.

Averaging

To begin data averaging
1. Click the Begin button.
2. Enter any subject information and click OK.

You are now in Averaging Mode. Upon each trigger, the acquired ABR
response data will be included in the running average until 500 response
signals have been obtained and averaged. In the Multi-Purpose plot, you
may view the current stimulus, the raw A/D signal, the EEG signal, or the
running average. As averages are completed (when N=500), the averaged
ABR records will be appended to the History plot and the .arf file.

E-: TnstRP.acf - BioSig32 Windows Application

File Setup Operations YWiew Multi-Flob  History  Worksheet  Calculator  Help

ez e Bl alel @ =i glg TE= @Be & el

IAveragmg

7|

s

End

Pausze
Advance Skip

Fiepeat FeDao

[~ Continuous fwg.
~ SGI Control

™ Each Twice
™ Each Thrice
I~ Manual

Modify Schedule

Awg, Status Clip

i mn @ K

RP Filter Settings

HF! IEUUHZ =
LP: IEKHZ 7
NT IEUHZ =
AP2 Mem: |4USEK
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Real-Time Comparison

You may view the running average in real-time in the Multi-Purpose Plot. You
may choose to overlay the running average with a comparison record selected
from the History Plot. For this example, the first ABR obtained will serve as a
nice comparison, since it was obtained as a response to a tone of large
amplitude.

To make the first ABR record a comparison record

1. Click on the first record displayed in the History Plot.

Note: If several records have been obtained, you may have to scroll to the
top of the History Plot.

2. Choose Make Comparison from the History menu.

To view the running average
1. Click the right mouse button in the Multi-Purpose Plot.

2. Drag the pointer until it is above .

3. Release the right mouse button.

To superimpose the comparison record

» Check Show Comparison on the Multi Plot menu.
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Termination

Because you enabled Boundary Control when creating the stimulus signal in
SigGen, data averaging will automatically halt once the 4000 Hz tone has been
presented at all 16 levels. Stimulus presentation, however, will continue.

As you monitor ABR acquisition, however, you may decide that data acquisition
should be manually terminated.

To manually terminate data acquisition
» Hit the End button.

!-: TnstRP.acf - BioSig32 Windows Application

File 3Setup Cperations Yiew Multi-Plot History worksheet  Calculator  Help

mel & Bl olel @ =utl g2 [@ == @la & 2/

IHunning

Stop

| Begin

Lidvarce Skip
Fiepeat Felio

[ Continuous Avg.
SGI Contral

[ Each Twice
[ Each Thice
I~ Manual

adify S chedule

Ay, Status Clip
IChT © 2440 @

RiP Filter Settings

HP: | 300Hz Vl
LP: | 3kHz 'I
NT: |E0Hz 'I
AP2 Mem: |3996K =

At this point, you may halt stimulus presentation or run the experiment again.

To halt stimulus presentation
» Click Stop.

To run the experiment again
1. Click Begin.

2. Enter in the new subject information.

BioSigRP User's Guide
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Analyze the Data

BioSigRP does not automatically determine threshold levels. Instead, BioSigRP
allows the user to place cursors on peaks in selected ABR records. Each cursor
will provide the user with peak values and latencies. The experienced
clinician/experimenter can use these values to determine when a threshold has
been achieved.

Using Cursors

Once the experiment has been run and ABR data have been obtained, you will
want to analyze the results. In this experiment, ABR peak levels and latencies
are analyzed through the use of cursors.

To place a cursor

» Double click the desired record in the History Plot.

You will see the Cursor Edit dialog box.

To place cursors on peaks
» Double click each peak.

Note: Cursors have a default number (e.g., 1, 2, 3...) and a default name (e.g., I,
I1, 111...). Cursor numbers and default names are assigned in the order in which
cursors are created. Therefore, you should create cursors in ascending order.

To customize a cursor label
1. Click the cursor.

2. Enter the customized text.
3. Hit TAB to leave the field and update the cursor label.
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Ml Cursor Edit

3 Cancel

Group Info - O
Add Cursor Refl: left ear
Delste Cursor SubID: 210 Ref2:  before treat

Cursor Info - &

Time: 672ms
Level 050 uy
TE-T1=  217ms
L5-L= 008w
RMS556=  D00uv
Text
v
I Hide  Defaul
I Lock Position
Camparisan Data
Delta T1
Delta T2:
Deltal:
=
RecardInfo - 0
Sighen Indexc 1
Channet 1
Time: 20
Awerages: 512
Alifacts: o
lewel 30dB
pal: 27
freq 4000Hz

2.000uv

1.200uv

0.400uy

-0.400u

-1.200u

-2.000u¥
0.00ms:

-1306iBv

14848y

-8By

-1845Bv

20268y

-2200Bv
| O 2441Hz 4883Hz 7324Hz 97BGHT 12207Hz

Note that after you click on a cursor, its label is surrounded by a box. This
indicates that the cursor is currently selected. Once a cursor is selected, you can
view its instantaneous time and level values. Additionally, you may view the
time and level difference between the selected cursor and Cursor 1. Inthe
illustration below, time and level differences are shown in the fields labeled T5 -
T1and L5 - L1 fields, respectively.

To view instantaneous time and level values

» Click on the desired cursor.

To return to the main BioSig window
> Click OK.

Making Comparisons

Recall that you previously designated the first ABR record as a comparison
record. Once you have placed cursors in the comparison record, it is possible to
compare its cursor values to those of other records.

To compare cursor values
1. Double click the desired ABR record

2. Check the Show Comparison box found in the Comparison Data group box.

BioSigRP User's Guide
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Il Cursor Edit

I Cancel

Select the desired ABR record to compare to, and select Toggle Comparison
from the History menu. (After this option is selected, the desired ABR record
should be colored red).

Double click on any other ABR record to compare it to the red ABR record.

Note: Any cursors that were designated on the signal that is being compared
(green) will be displayed in the Cursor Edit window.

=1ojx|

Group Info -0
Add Cursar Refl: left ear
Dolete Gursor | | SublD: 210 Ref2 before lisat

Cursor Infa - &

Time: 5.88 mz
Level 055wy
T5-T1= 325 ms
L5-11 = 0.07 uv

RMS 5:6=  0.00uv
Text

u
I Hide Default

™ Lock Position

Comparison Data
DetaTl:  0.08ms
DehaT2  02ims
DeltaV: 1845 %

¥ Shaw Comparisar

Record Info -1

Sighien Index: 2
Channel 1
Time: 1020
Awerages 512
Adtifacts 0
Tevel @58
po 0
freq 4000 Hz

-1826Bv

-208By

-234dBv

-2606iBv

2000uy

1.200uv

0.400uv

-0.400u¥

-1 .200uy

OHz 2441Hz 4883Hz T324Hz 97EEHz. 12207Hz

The comparison record will be simultaneously displayed with the current ABR
record. The placement of comparison record cursors 1 and 2 are indicated by
vertical dashed lines.
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For more information
about selecting History
Plot records, see
Chapter 2.

For more information
about Worksheet
formatting and
calculator options, see
Chapter 5.

Note: In some instances, you will be more interested in comparing values
associated with higher latency peaks, such as Peak V. In this case, the cursor
marking Peak V should be the first or second cursor placed.

In the Comparison Data group box the following information is displayed:

Delta T1 The difference in time between current Cursor 1 and comparison

Cursor 1.

Delta T2 The difference in time between current Cursor 2 and comparison
Cursor 2.

Delta V This parameter is specifically designed for experiments that

examine the degree of amplitude reduction.

To return to the main BioSigRP window
> Click OK.

Building Reports and Manipulating Data

You may wish to view specific records in a report format. You may also wish to
perform mathematical operations on one or more record. You may doing so by
placing specific records in the Worksheet.

To place a record in the Worksheet

1. Select the desired record in the History Plot.

2. Drag the record into the Worksheet.

You may format the Worksheet in a variety of ways. You may also apply
various calculator functions to Worksheet records. For our example, it may be
useful to display the cursors placed in each record.

To display cursors

1. Click the right mouse button anywhere in the Worksheet except directly
over a record or a record label.

You will see the Worksheet Preferences dialog box.
2. Check the Show Cursors box.
3. Click OK.
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Example 2: Using a Click Stimulus

T
m

v~ Alternating
Variable

v" Combination
Variable

v~ Uniphasic Click

This experiment is designed to gather auditory brainstem response (ABR) data
in response to a rectangular-pulse click stimulus. During presentation, the
stimulus will alternate between a condensation click and a rarefaction click,
thereby canceling any artifacts such as electromagnetic stimulus effects and
cochlear microphonic effects. Click level will vary from 80 dB SPL to 5 dB

SPL in 5 dB decrements.

The Quick Start files necessary to run this experiment are as follows:

SigGen signal file
SigGenRP\BiosigRP\Files\ClickRP.sig

BioSig configuration file
SigGenRP\BioSigRP\Files\ClickRP.acf

To run the experiment, you will need to perform the following steps:
1. Build the SigGen Signal.

a. Run SigGenRP.

b. Define the signal parameters.

c. Define polarity and level variables.

d. Create the segment and component.

e. Save the SigGen file.
2. Run the experiment with BioSigRP.

a. Run BioSigRP.

b. Setup the stimulus parameters.

c. Setup the acquisition parameters.
d. Calibrate the system.

e. Savethe .acffile.

f.  Run the experiment.

g. Analyze the data.

Note: Only those parameters to be entered or selected are given below. All

other parameters will remain according to the default settings.
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Building the SigGenRP Signal

In this example, you will use TDT’s signal generation software, SigGenRP, to
create the stimulus signal. The duration of the entire stimulus will be 5
milliseconds. A 0.1 millisecond, single channel, rectangular-pulse click will be
presented. With each successive presentation, the click phase will alternate.
Thus, the click will alternate between a condensation click and a rarefaction
click. Click level will vary from 80 dB SPL to 5 dB SPL in 5 dB decrements.

Run SigGenRP

To run SigGenRP
» Double-click the SigGenRP icon.

To build the SigGen signal from scratch

» Choose New from the File menu.

To follow along using the Quick Start file

BioSigRP\files\ClickRP.sig | 1, Choose Open from the File menu.

BioSigRP User's Guide

2. Select the file listed in the left margin.

To bypass the SigGen signal design process

> Exit SigGenRP by choosing Exit from the File menu and skip to Running
the BioSigRP Experiment. (Look for the Quick Start icon!)

Configure the RPx device and RCO file

For System 3 equipment SigGenRP uses the RPx device and RCO files (See
RPvds help) to play out signals.

To configure the RPx device and select the RCO file

1. Select Rp devices|Device A from the Modify menu or click on the “A” icon
on the tool bar.

2. Select from the Standard file menu “Sweep Play, 1 Chan 100k (200k max).
3. Select RP2 Processor as device type
4. Select Index 1.
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cetup RP Device-A x|

—RCO File

Standard Files: ISeIect j

File name: IE:'\TDT YSigGenR PhagR COMSwpPlapT 00K |

¥ Use zample rate specified in BCO file

— Device Select e :

Type: IHF‘E Processor j 1]4
Index: I'I ﬁ

Cancel

Define the Signal Parameters

Define the Signal Parameters

To define the signal parameters
1. Select Signal from the Modify menu of the main window.

2. Enter or select the following parameters in the Signal Parameters dialog

box:
Name: Click
Timing
Duration: 5 milliseconds
Calibration

Level: 90 dB =9 volts

Note: This is a temporary calibration
setting. You should set the calibration
values according to the output of your
system.
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Define the Variables

This example will use two variables. The first, Polarity, will cause the stimulus
to alternate between a condensation click and a rarefaction click. The second,
Level, will cause click level to vary from 80 dB SPL to 5 dB SPL in 5 dB
decrements.

Controlling Polarity

0, You will alternate the variable Polarity through the use of the Variable Method:

?ﬂ_ Alternating. Variables assigned the method Alternating switch between the
values specified in the Minimum and Maximum fields with each presentation
trigger.

To define the variable, Polarity
1. Select Signal from the Modify menu of the main window.

2. Click the Edit button in the Variables group box of the Signal Parameters
dialog box.

3. Enter or select the following parameters in the Signal Variable dialog box:

General Value Limits
Name: Polarity Default/Start: 1
Method: Alternating Step Size: 0
Minimum: -1

Maximum: 1

Signal Yariable E3
-~ General —Walue Lirnits
IU”L Default/Start [1
Step Size ID—
Method
—— - o Minimum |-1
IAItematlng 'l Edit List |
I awimum I‘I—
Prampt/Comment
W Mo. of Steps ISSSS
File: Name Frdfie. || 56l Modfiers

I Index ISGl [default) 'l

— Combination ¥ ariable

Dperation:l None 'l Offset IU
Fiepeat Factor I‘I
Skip Factor |1—
-~ Temination Control
&l & Momnal/Morne
Presview " Boundary Control
oK. " Loop

To accept the variable parameters and return to the Signal
Parameters dialog box

» Click the OK button in the Signal Variable dialog box.
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Controlling Output Level

In this example, click level will vary from 80 dB SPL to 5 dB SPL in 5 dB
steps. In the previous example, you accomplished a similar variation digitally
through SigGenRP variable manipulation. However, when digital attenuation is
used, signal level is attenuated while noise remains constant, resulting in output
signal-to-noise ratios that decrease as signal level decreases. On the other hand,
when analog attenuation is employed, both noise and signal are attenuated at the
same rate, holding signal-to-noise ratio constant as signal level decreases.
Therefore, in this example analog attenuation is employed through use of a PA5
programmable attenuator.

The PAS attenuation level is programmed as follows:
Attenuation level = click level - Level

where click level equals 90 dB (or whatever output a 9 volt click produces on
your system) and Level is a SigGenRP variable that varies from 80 dB SPL to 5
dB SPL in 5 dB decrements. The attenuation level will be calculated through
the use of a combination variable.

To define the variable, Level
1. Clickon2. .......... in the Variables list box.

2. Enter or select the following parameters in the Signal Variable dialog box:

General Value Limits
Name: Level Default/Start: 80
Units: dB Step Size: -5
Method:  Linear Step Minimum: 5
Combination Variable Maximum: 80
Variable:  Constant Termination Control
Operation:  =Vcomb -V Boundary Control: ®©
Value: 90

When Level = 80 dB, the combination variable = Vcomb-V
=90-Level
=10 dB (which is the attenuation
applied to the PA5).
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Signal Yariable
-~ General —Walue Lirnits
Wirfis Defaul/Start [20
EvE dB
I Step Size |-5
Method
: - o Edit List Minimum |5
I inear Step Vl it L |
I awimum ISD
Prampt/C t
Iﬂ% Mo. of Steps |1B
File: Mame Frdfie || - S6l Madfiers
I Index ISGl [default) 'l
— Combination ¥ ariable
Dperation:l =%oomb -V 'l Offzet IU
Wariable: IEonstant VI Fiepeat Factor |1
Walue: ISU Skip Factaor |1
-~ Temination Control
C |
Ll " Nomal/None
Preview %" Boundary Cortrol
oK " Loop

To accept the variable parameters and return to the Signal
Parameter dialog box

» Click the OK button in the Signal Variable dialog box.

To define the programmable attenuator and set it's level
1. Set Attenuator Device = PA5 - 1.

2. Set Attenuator Level = Level.

To accept the signal parameters and return to the SigGen main
window

» Click the OK button in the Signal Parameters dialog box.

Create the Segments and Components

Each SigGen signal consists of at least one segment. Each segment in turn
consists of one to three components. In this example, the click consists of one
segment which in turn consists of one component.

Creating the Segment

To create the segment
1. Choose Segment... from the Modify menu.

2. Enter or select the following parameters in the Edit Signal Segments dialog
box:

Select: Seg[1]
Gate Type: None
Start: 0.1 msec
Duration: 1 msec
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Creating the Component

The call Click has been designed to create a bi-phasic click. To design a
uniphasic click, simply leave null values in the fields Level Two and Dur Two.
This will effectively remove the second portion of the bi-phasic click.

To create a component for the segment
1. Click the first button in the Components group box.

2. Enter or select the following parameters in the Component Parameters

dialog box:
Call: Click
Level One:
click)
Level Two: 0dB
Polarity:
Dur. One: 0.1ms
Dur Two: 0ms

90 dB (or whatever output is produced by a 9 volt

Choose the variable, Polarity

3. Click the OK button to accept the component parameters.

Select: Gen, Meth: App. Meth.
Compute ISEQH] :J |Time _'_] IAdd :.l
= .~ [GateType: Start: Duration:
¥ Auo UL
° None | |01 msec 1 msec
New Gate Time: | Const L] I Const j
oy I ] msec Npts lw Npts |38
‘C orist e ToBegin I To Max |
0K | Gain: Repeats I‘I RepSep IU
- 46 I Const :I I Const j
Prilde, Const b [~ Freeze Repeats

~ Preview

SGI: <<|< 1 > >
Rep: <<|< 0 >|

i~ Components

Click(90.0,-1,01.0.)

Nop( )

Nap]

¥ Use hanning window

Time Form

0.000

0.500
msecs

1.000

Mag. Spectrum

48828

24114

hertz

To return to SigGenRP's main window
» Click OK in the Edit Signal Segments dialog box.
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£ ClickRP.sig

10.00 Overall Waveform

=k

-10.00
0.000

2.000

3.000
milliseconds

Seq[l

Save the SigGenRP File

You will be using this SigGenRP file to generate a stimulus signal through
BioSigRP.

To save the SigGen file

1. Chose Save from the File menu.

2. Enter in C:\TDT\SigGenRP\BioSigRP\Files\click2.sig in the File Name field.

Running the BioSigRP Experiment

Once you have designed the stimulus signal with SigGenRP and saved the
SigGenRP file, you are ready to setup BioSigRP and begin collecting ABR data.
In this example, you will present the single-channel stimulus signal via
headphones and acquire single-channel response data. This example assumes
that you will amplify and filter the ABR response data prior to digitization.
BioSigRP will collect 10 milliseconds of ABR data for each stimulus
presentation. Averaged ABR data will be computed using an N of 500.

Run BioSigRP

To run BioSigRP
» Double-click the BioSigRP icon.

Note: To run this experiment, you must either create the BioSigRP file by
following the step-by-step instructions or open the existing Quick Start file.
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To follow along using the Quick Start file

BioSigRP\Files\ClickRP.acf | 1, Choose Open from the File menu.

2. Select the file listed in the left margin.

To bypass experiment setup and begin running the experiment
»  Skip to Run the Experiment

Setup the Stimulus Parameters

During stimulus setup, you will define the presentation rate, and specify the
SigGenRP file.

The Presentation Rate is the number of times the stimulus will be presented per
second. The Presentation Period, measured in milliseconds, is the inverse of
the Presentation Rate. The Presentation Period must be at least 1.25 times the
total amount of time required to present the stimulus signal and acquire response
data. For this example, a rate of 20 presentations per second, or a period of 50
milliseconds, will be sufficient.

You may have previously saved the stimulus signal parameters in a SigGenRP
file called Click2.sig. Now you need to specify either Click2.sig or the file
provided by TDT, ClickRP.sig, in the Channel 1 SigGenRP File field. The
stimulus parameters found in this SigGenRP file will be read by BioSigRP and
used to generate the stimulus signal. Later, when you save the BioSigRP
configuration file (.acf file), these parameters will be saved within that file.

To setup the stimulus parameters
1. Select Stimulus from the Setup menu of the main window.
2. Enter or select the following parameters in the Stimulus Setup dialog box:

Presentation
Rate: 20 /sec
Period: 50 milliseconds
Channel #1
SigGen File: C:\TDT\SigGenRP\BioSigRP\Files\ClickRP.sig (or
click2.sig)
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StimulusSetwp x|
— Presentation Timing — Channel #1
Fate IE - SigGen File Find File |

CATDTASigGenRPYBioSigR Pyl

Perind IED ms

Ext. Trigger[
Continuous [

Feload wITH YWariables
Reload ' /0 Wariables

™ Freshen when possible

— Channel #2
[ Enable
Siaen File Find File
Cancel I = =I
0K Reload |

™ Freshen when possible

To accept the stimulus setup parameters and return to the main
window

> Click OK.

Setup the Acquisition Parameters

Prior to running the experiment, you must define the acquisition timing
parameters and specify a record file (.arf file).

Acquisition timing parameters include: Onset Delay, the delay in onset of data
acquisition from the beginning of stimulus presentation; Duration, the duration
of the acquired signal; and Sample Period, the time between successive data
points of the digital response signal. This is grayed out and indicates the sample
period of the RCO circuit.

During data averaging, completed averages are appended to the end of a file
known as the BioSigRP record file (.arf file). You specify the default .arf file in
the Response Record File Name field. When Prompt for File Name is enabled,
you will be automatically prompted to enter a file name prior to stimulus
presentation. This is useful should you wish to use a file other than that
specified as the default. You may disable automatic prompting by unchecking
Prompt for File Name.

To setup the acquisition parameters

1. Select Acquisition... from the Setup menu of the main window.

2. Enter or select the following parameters in the Acquisition Setup dialog
box:
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T
m

Use the proper RCO
circuit for your required
data acquisition. In
general this would be 2-
channel or 4-channel
acquisition at 25 kHz.

Acquire RCO
RCO File: C:\TDT\SigGenRP\BioSigRP\bsRCO\Record25Kx4
Response Record File
Filename: C:\TDT\SigGenRP\BioSigRP\Files\CLICK.ARF

Prompt for File Name: O

Acquisition Setup E

— [« Uze Sps3
— Devica Selact —Acouie RCO
Type: ]FIM$ Meduza 3 Standard Files: | Select .. =
=1
Indesc | = ACO File: [CATOT\SigGenRFBics gFF' .
Dawice Mobess:

IF yous sre wsing the RAdL| or RATEL] wou should set each
charnels gan to malch the headstans osin [picall 10 ar £36)

~ Timing - Setup Charmels
Onzat Defay |0 milizac:s Chan [4] Post Piocessing
S0 Wanable |Const d
I anable I Chan2 [ ]
ek jen B et : _—
Hap IO S Chare3 [ ] Cancel
[0Ee e
e Chared [ ]
Diuratian |10 milizecs ok
Sub-Foidz (1 Jawaen
Zero Orzet |0 e - Responze Record File
I ame
e P 1002 T |C:\.TDTﬁi_',Gcnnl""-ﬂiuﬁ'EI"IF""'-IiI:s"-E'iI:k.crf x
B et [ | Prampt fice Fite Name

To setup acquisition Channel 1
1. Click the Chan-1 button.

2. Enter or select the following parameters in the Acquisition Channel Setup
dialog box:

Configuration
Number of Averages: 500

Gain: 20
Enabling AC Couple causes BioSig to remove any DC components from the
signal by subtracting the signal average.

You may wish to reject anomalous signals. By enabling Artifact Rejection, you
can specify at which peak amplitude you wish to reject an acquired signal. This
amplitude is specified as a percentage of the A/D threshold of + 10 volts.
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Acquistion Channel Setup x|

— Configuration

Mo, Averages IEEIEI Ok
Gain IEEI Cancel

— Preprocessing

¥ AC Couple [izable

—Artifact Rejection

¥ Enabled Threshald IEE‘ A

To accept the Channel 1 acquisition parameters and return to the
Acquisition Setup dialog box

» Click the OK button of the Acquisition Channel Setup dialog box.

To accept the acquisition setup parameters and return to the
main window

» Click OK button of the Acquisition Setup dialog box.

Save the Configuration File

You will want to save the configuration file for future experiment sessions.

To save the configuration file
1. Choose Save from the File menu.

2. Enter C:\TDT\SigGenRP\BioSigRP\Files\CLICK.ACF in the File Name
field.

Run the Experiment
See the “Hardware Before running the experiment, you should check the hardware configuration.
Configuration” section
of Chapter 1.

Running

To begin stimulus presentation
»  Click the Start button.
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For more information
about the Multi-Purpose
Area, see Chapter 2.

G
e

You are now in Running Mode. The stimulus signal is presented according
to the parameters you specified during setup. You may view the stimulus
signal in the Multi-Purpose area. Previously you defined the variable
Polarity using the Variable Method: Alternating. Variables assigned the
method Alternating, switch between the value specified in the Minimum
field and the value specified in the Maximum field with each presentation
trigger. In this example, the variable Polarity will alternate between 1 and -

1 with each presentation trigger.
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Hint:

Use the Multi-Purpose
plot to view acquired
data in real time.

For more information

about the Multi-Purpose
Area, see Chapter 2.
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Averaging

To begin data averaging
1. Click the Begin button.
2. Enter any subject information and click OK.

You are now in Averaging Mode. Upon each trigger, the acquired ABR
response data will be included in the running average until 500 response
signals have been obtained and averaged. In the Multi-Purpose plot, you
may view the current stimulus, the raw A/D signal, the EEG signal, or the
running average. As averages are completed (when N=500), the averaged
ABR records will be appended to the History plot and the .arf file.

!-: ClickRP.acf - BioSig32 Windows Application

File Setup Operations Wiew Mulbi-Plob  History  Worksheet  Calculator  Help

|2|3| 2] B olel & =i |8l (@@= ma & 2
ode ; £

Averaging

End

Pauze
Advance Skip

Fiepeat Felo

I~ Continuous Avg.
SGI Control

[ Each Twice
[ Each Thiice
[ Manual

R P
Madify Schedule

Avg. Status Clip

Chl: 54/0 @

RP Filter Settings

HF: |300Hz =

LP: | 3KHz <

WT: |60Hz =
AP2 Mem: |3996K

Real-Time Filtering

During averaging you can adjust filter setting on the fly using the RP Filter
Settings boxes in the lower left corner of the BioSigRP main window. To
change the filter settings, select a value from the drop down list for the built-in
highpass (HP), lowpass (LP), or notch (NT) filters.
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Real-Time Comparison

You may view the running average in real-time in the Multi-Purpose Plot. You
may choose to overlay the running average with a comparison record selected
from the History Plot. For this example, the first ABR obtained will serve as a
nice comparison, since it was obtained as a response to a click of large
amplitude.

To make the first ABR record a comparison record

1. Click on the first record displayed in the History Plot.

Note: If several records have been obtained, you may have to scroll to the
top of the History Plot.

2. Choose Make Comparison from the History menu.

To view the running average
1. Click the right mouse button in the Multi-Purpose Plot.

2. Drag the pointer until it is above .

3. Release the right mouse button.

To superimpose the comparison record

» Check Show Comparison on the Multi Plot menu.
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Termination

Because you enabled Boundary Control when creating the stimulus signal in
SigGenRP, data averaging will automatically halt once the value of the variable
Level reaches 30 dB SPL, the defined minimum value. Stimulus presentation,
however, will continue.

As you monitor ABR acquisition, however, you may decide that data acquisition
should be manually terminated.

To manually terminate data acquisition

» Hit the End button.

Mode Mode
I.ﬂ.veraging IHunning
Stop
End Beqgin
Fauze
Advance Skip Edvance Skip
Repeat Rela Hepeat H el

At this point, you may halt stimulus presentation or run the experiment again.

To halt stimulus presentation
» Click Stop.

To run the experiment again
1. Click Begin.

2. Enter in the new subject information.
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Analyze the Data

BioSigRP does not automatically determine threshold levels. Instead, BioSigRP
allows the user to place cursors on peaks in selected ABR records. Each cursor
will provide the user with peak values and latencies. The experienced
clinician/experimenter can use these values to determine when a threshold has
been achieved.

Using Cursors

Once the experiment has been run and ABR data have been obtained, you will
want to analyze the results. In this experiment, ABR peak levels and latencies
are analyzed. This is accomplished through the placement of cursors.

To place a cursor

» Double click the desired record in the History Plot.

You will see the Cursor Edit dialog box.

To place cursors on peaks
» Double click each peak.

Note: Cursors have a default number (e.g., 1, 2, 3...) and a customizable name.
Numbers are assigned in the order in which cursors are created. It is a nice idea
to synchronize the default numbers with peak numbers. Therefore, you should
create them in ascending order.

To customize a cursor label

1. Click the cursor.

2. Enter the customized text.

3. Hit TAB to leave the field and update the cursor label.
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Note that after you click on a cursor, its label is surrounded by a box. This
indicates that the cursor is currently selected. Once a cursor is selected, you can
view its instantaneous time and level values. Additionally, you may view the
time and level difference between the selected cursor and Cursor 1. In the
illustration above, time and level differences are shown in the fields labeled T5 -
T1land L5 - L1 fields, respectively.

To view instantaneous time and level values

> Click on the desired cursor.

To return to the main BioSigRP window
> Click OK.

Making Comparisons

Recall that you previously designated the first ABR record as a comparison
record. Once you have placed cursors in the comparison record, it is possible to
compare its cursor values to those of other records.

To compare cursor values
1. Double click the desired ABR record

2. Check the Show Comparison box found in the Comparison Data group box.
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Il Cursor Edit

I Cancel

Group Infa - 2
Add Cursor Refl: contra indiff 100 micro 83 76dB
Delete Cursor SubID:  mouse & Fef2 100micra COUPLE relateive ta 91 db spl

Select the desired ABR record to compare to, and select Toggle Comparison
from the History menu. (After this option is selected, the desired ABR record
should be colored red).

Double click on any other ABR record to compare it to the red ABR record.

Note: Any cursors that were designated on the signal that is being compared
(green) will be displayed in the Cursor Edit window.

=1ojx|
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The comparison record will be simultaneously displayed with the current ABR
record. The placement of comparison record cursors 1 and 2 are indicated by
vertical dashed lines.
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For more information
about selecting History
Plot records, see
Chapter 2.

For more information
about Worksheet
formatting and
calculator options, see
Chapter 5.
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Note: In some instances, you will be more interested in comparing values
associated with higher latency peaks, such as Peak V. In this case, the cursor
marking Peak V should be the first or second cursor placed.

In the Comparison Data group box the following information is displayed:

Delta T1 The difference in time between current Cursor 1 and comparison

Cursor 1.

Delta T2 The difference in time between current Cursor 2 and comparison
Cursor 2.

Delta V This parameter is specifically designed for experiments that

examine the degree of amplitude reduction. It is used for that
purpose in the example presented in Chapter 7.

To return to the main BioSigRP window
> Click OK.

Building Reports and Manipulating Data

You may wish to view specific records in a report format. You may also wish to
perform mathematical operations on one or more record. You may doing so by
placing specific records in the Worksheet.

To place a record in the Worksheet
1. Select the desired record in the History Plot.

2. Drag the record into the Worksheet.

You may format the Worksheet in a variety of ways. You may also apply
various calculator functions to Worksheet records. For our example, it may be
useful to display the cursors placed in each record.
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To display cursors

1. Click the right mouse button anywhere in the Worksheet except directly
over a record or a record label.

You will see the Worksheet Preferences dialog box.
2. Check the Show Cursors box.
3. Click OK.

BioSigRP User's Guide






Chapter 7 Advanced Examples

The examples in this section use the powerful features of SigGenRP and
BioSigRP to construct experiments using paradigms taken from the auditory
sciences literature. They are not intended to support any particular paradigm,
but to illustrate how SigGenRP and BioSigRP may be used to design complex
experiments.

The examples found in this section are listed below. Also listed are the concepts
introduced in each example.

Example 3 Tone in Continuous Notched Noise
O Continuous Noise

Q Dual Channel Signals

Example 4 Tone-on-Tone Forward Masking
O Constant Variables

O Repeat Factor

Q Loop

Example 5 Distortion Product Otoacoustic Emission
0O Radix-2

@ Continuous Stimulus

O Post Processing
a

Auto-Cursors

BioSig User's Guide
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Example 3:

T
m

v’ Continuous Noise
v’ Dual Channel
Signals

Tone in Continuous Notched Noise

/NS N

In this experiment, ABR data will be collected in response to a tone presented during
continuous notched noise. The method used is similar to that described by Stapells,
et al.1 According to these authors, notched noise can be used to restrict the
responsiveness of the cochlea to only those frequencies found within the notch.

Using SigGenRP and RPvdsEx you can design a variety of short duration stimuli.
You can also control the generation of continuous signals through SigGenRP. This
example uses a tone presented in continuous notched noise to illustrate the process
of designing and controlling an experiment utilizing both short duration and
continuous signal components. Masking noise will also be presented to the non-test
ear.

To run the experiment, you will need to perform the following steps:

1. Build the stimulus signal. 3. Run the experiment with BioSigRP.
a. Configure the hardware. a. Check the hardware
b. Run SigGenRP. configuration.
c. Define the signal parameters. b. Run BioSigRP.
d. Define the signal variables. c. Setup the stimulus parameters.
e.  Specify analog attenuation. d. Setup the acquisition parameters.

f.  Define the peripheral devices. Save the .acf file.

g. Create the segment and f. Run the experiment.

component. g. Analyze the data to determine
h. Save the SigGenRP File. threshold levels.

2. Build the masking signal and
continuous notched signal using
RPvdsEx. Note this circuit is
already designed for you.

Note: Throughout this example, only those parameters to be entered or selected
are given below. Parameters not specifically mentioned will remain at their
default settings.

1Stapell, D. R., Picton, T. W., Durieux-Smith, A., Edwards, C. G., and Moran, L. M. (1990).
Thresholds for short-latency auditory-evoked potentials to tones in notched noise in normal-
hearing and hearing-impaired subjects. Audiology, 29, 262-274.

BioSigRP User's Guide
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Building the SigGenRP Signal

Configuring the RCO circuit

In this experiment, you will be generating a stimulus signal consisting of two

components: a tone and continuous notched noise. Additionally, you will want
to mask the non-test ear by presenting a second channel of continuous noise. To
do this it is necessary to modify an Existing SigGenRP circuit. Each circuit has
several constructs that are required by SigGenRP and BioSigRP in order to run.
The first controls the stimulus presentation. The construct below is part of the
TINNRP.rco file that comes with BioSigRP.

SigGenRP can use the parameter tags generated by an RCO file. These

parameter tags are then maped to a SigGenRP variable. The variable can have
all the functionality of a regular SigGenRP variable. It is even possible to use
RPvdsEXx to generate a circuit that does not require a Signal to be generated in a

segment window.
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The first part includes several components that control stimulus presentation and
duration. The bottom middle is used by other software to indicate that status of
each Signal. The bottom section is used to load the signal waveform to the serial
buffer. These parts of the file should NEVER be modified.

Run SigGenRP

To run SigGenRP
» Double-click the SigGenRP icon.

To open a new signal window

» Choose New from the File menu.

Configure the RPx device and RCO file

For System 3 equipment SigGenRP uses the RPx device and RCO files (See
RPvds help) to play out signals.

To configure the RPx device and select the RCO file

1. Select RP devices|Device A from the Modify menu or click on the “A” icon
on the tool bar.

Select the (...) and choose from the sgRCO folder TINNRP.rco
Select RP2 Processor as device type

Select Index 1.

o & 0N

Select “Use sample rate specified in RCO file.”

BioSigRP User's Guide
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cetup RP Device-A x|

—RCO File

Standard Files: ISeIect j

File name: IE:"\TDT'\SigGenHF"\ngEEI'\TINNFIF'.n:::: |

¥ Use zample rate specified in BCO file

— Device Select e :

Type: I RPZ Processar

Ll Le

| e I'I

Cancel

Define the Signal Parameters

Prior to performing the experiment, you should calibrate the system. In this
experiment, level will be measured in dB SPL. For illustration purposes, we
will assume that a 9 volt 1000 Hz tone produces an output of 90 dB SPL. We
will use this calibration throughout the example. You should determine the
actual characteristics of your system.

To define the signal parameters
1. Select Signal from the Modify menu of the main window.

2. Enter or select the following parameters in the Signal Parameters dialog

box:
Name: Tone
Timing
Duration: 15 milliseconds
Calibration

Level: 90 dB =9 volts
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Define the Variables

In this example, you will be defining the parameters of a tone. You will also
specify the characteristics of continuous notched noise, including: noise level,
notch center frequency, and notch bandwidth. Finally, you will specify the

output noise level of the non-test ear masker.

The parameters necessary to build the tone and to control the notched noise and
non-test ear masker are presented below.

Parameter

Tone Frequency
Level
Attenuation
Level
Phase
Rise Time
Duration

Notched Noise Center
Frequency
Bandwidth
Level

Masker Level

Variable

CenterFreq
ToneLevel
ToneAtten

Phase

RiseTime
Duration

CenterFreq

Bandwidth
NoiseAtten

MaskerLevel

Method

Log Step (base 2)
Linear Step
Constant =90 dB

Constant = 270

Log Step (base 2)
Log Step (base 2)

see above

Constant = 1 oct
Constant = 113

Value List

Combination

None
None
ToneAtten - ToneLevel

None

None
None

None

None
NoiseAtten - ToneLevel

90 dB - MaskerLevel

Building the Tone

Frequency. Tone frequency will be controlled by the variable, CenterFreq.
Thresholds will be obtained at the following frequencies: 500 Hz, 1000 Hz,
2000 Hz, and 4000 Hz. Fortunately, these frequencies can be computed using a
logarithmic (base 2) formula. Specifying a Minimum value of 500, a Maximum
value of 4000, and a Step value of 1 will generate the following CenterFreq
values: 500, 1000, 2000, and 4000. For each value of CenterFreq, the stimulus
will be repeated while the level varies from 90 dB SPL to 10 dB SPL in 5 dB
decrements. Thus, it will be necessary to repeat each frequency 17 times.

BioSigRP User's Guide
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To define the variable, CenterFreq

1. Double-click 1. ........ in the Variables list.
2. Enter or select the following parameters in the Signal Variable dialog
box:
General
Name: CenterFreq
Units: Hz
Method: Log Step (base 2)
Value Limits

Default/Start: 500
Minimum: 500
Maximum: 4000

SGI Modifiers
Repeat: 17

Termination Control
Boundary Control: ®©

To accept the variable parameters and return to the Signal Parameters
dialog box

» Click the OK button in the Signal Variable dialog box.

Level. In order to provide maximum passible signal to noise ratios, Tone level
will be controlled through analog attenuation. You will generate a SigGen tone
with a peak amplitude of 90 dB SPL. Using a PA4 programmable attenuator,
you will vary the peak amplitude from 90 dB SPL to 10 dB SPL in 5 dB
decrements. To do so, you will use two variables, ToneLevel and ToneAtten.

To define the variable, ToneLevel

1. Double-click 2. ........ in the Variables list.
2. Enter or select the following parameters in the Signal Variable dialog
box:
General

Name: TonelLevel
Units: dBSPL
Method: Linear Step

Value Limits
Default/Start: 90
Step Size: -5

Minimum: 10
Maximum: 90

Termination Control
Loop: O]

To accept the variable parameters and return to the Signal
Parameters dialog box

» Click the OK button in the Signal Variable dialog box.

BioSigRP User's Guide
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To define the variable, ToneAtten

1. Double-click 3. ........ in the Variables list.
2. Enter or select the following parameters in the Signal Variable dialog
box:
General
Name: ToneAtten
Units: dBSPL

Method: Constant
Combination Variable
Variable: ToneLevel
Operation: V - VComb
Value Limits
Default/Start: 90

To accept the variable parameters and return to the Signal
Parameters dialog box

» Click the OK button in the Signal Variable dialog box.

Phase. Tone phase will remain constant at 270 degrees (cosine).

To define the variable, Phase

1. Double-click 4. ........ in the Variables list.
2. Enter or select the following parameters in the Signal Variable dialog
box:
General
Name: Phase
Units: deg
Method: Constant
Value Limits

Default/Start: 270

To accept the variable parameters and return to the Signal
Parameters dialog box

» Click the OK button in the Signal Variable dialog box.

Rise Time and Duration. As described by Stapell, et al.,? rise time and duration
will vary with frequency. For each frequency, a tone will have a 2 cycle rise,
and 1 cycle peak, and a 2 cycle fall. Since frequency is being controlled through
the use of a logarithmic (base 2) calculation, both rise time and duration may
also be controlled through a logarithmic calculation. At 500 Hz, a 2-cycle
rise/fall time will equal 4 milliseconds. A peak duration of 1 cycle will equal 1
millisecond. Total duration of the signal will equal 10 milliseconds. At 4000
Hz, the rise/fall time will equal .5 milliseconds. The peak duration will equal
.25 millisecond. Total signal duration will equal 1.25 milliseconds. All values
between these two extremes may be calculated through use of a logarithmic
(base 2) function.

ZStapeII, D. R., Picton, T. W., Durieux-Smith, A., Edwards, C. G., and Moran, L. M. (1990).
Thresholds for short-latency auditory-evoked potentials to tones in notched noise in normal-hearing
and hearing-impaired subjects. Audiology, 29, 262-274.

BioSigRP User's Guide
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To define the variable, RiseTime

1. Double-click 5. ........ in the Variables list.
2. Enter or select the following parameters in the Signal Variable dialog
box:
General
Name: RiseTime
Units: ms
Method: Log Step (base 2)
Value Limits
Default/Start: 4
Step: -1
Minimum: 0.5
Maximum: 4
SGI Modifiers
Repeat: 17

To accept the variable parameters and return to the Signal

Parameters dialog box
» Click the OK button in the Signal Variable dialog box.

To define the variable, Duration

BioSigRP User's Guide

1. Double-click 6. ........ in the Variables list.
2. Enter or select the following parameters in the Signal Variable dialog
box:
General
Name: Duration
Units: ms
Method: Log Step (base 2)
Value Limits
Default/Start: 10
Step: -1
Minimum: 1.25
Maximum: 10
SGI Modifiers
Repeat: 17

To accept the variable parameters and return to the Signal
Parameters dialog box

» Click the OK button in the Signal Variable dialog box.

Controlling the Notched Noise

The notched noise will be generated through the RCO file. A gaussian noise
with a base level of 90 dB SPL will be generated. Noise level will be controlled
through variable, NoiseAtten. The center frequency of the notch will be
controlled through use of the previously defined variable, CenterFreq. The
bandwidth of the noise will be controlled through the variable, Bandwidth.

NoiseAtten. Programming the noise attenuation level is a simple process. The
desired output noise level is as follows:

Output noise level :

= ToneLevel - 23 dB
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The continuous noise will begin with a level of 90 dB SPL. The nois must be
attenuated as follows:

Level of attenuation: =90 dB - Output noise level
=90 dB - (TonelLevel - 23 dB)
=113 dB - ToneLevel

To define the variable, NoiseAtten

1. Double-click 7. ........ in the Variables list.
2. Enter or select the following parameters in the Signal Variable dialog
box:
General
Name: NoiseAtten
Units: dB
Method: Constant
Value Limits

Default/Start: 113
Combination Variable
Operation; V - Vcomb
Variable: TonelLevel

To accept the variable parameters and return to the Signal
Parameters dialog box

» Click the OK button in the Signal Variable dialog box.

Bandwidth. Bandwidth will remain constant at 1 octave.

To define the variable, Bandwidth

1. Double-click 8. ........ in the Variables list.
2. Enter or select the following parameters in the Signal Variable dialog
box:
General
Name: Bandwidth
Units: oct
Method: Constant
Value Limits

Default/Start: 1

To accept the variable parameters and return to the Signal
Parameters dialog box

» Click the OK button in the Signal Variable dialog box.

BioSigRP User's Guide
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Controlling the Non-test Ear Masker

The non-test ear masker will be generated through the RCO file. A white noise
with a base level of 90 dB SPL will be generated. Noise level will be controlled
through use of the variable, MaskerAtten. The level of attenuation will be
frequency specific.

NoiseAtten. Programming the noise attenuation level is a simple process. The
desired output noise level is as follows:

Frequency in Hz Level in dB SPL

500 Your choice
1000 Your choice
2000 Your choice
4000 Your choice

The continuous noise will be generated with a base level of 90 dB SPL. The
noise must be attenuated as follows:

Level of attenuation =90 dB - Output noise level

You can easily define a variable that perform this calculation using the correct
output noise levels for each frequency. To do so, create a combination variable,
MaskerLevel.

To define the variable, MaskerLevel

1. Double-click 9. ......

2. Enter or select the following parameters in the Signal Variable dialog

.. in the Variables list.

box:
General
Name: MaskerLevel
Units: dBSPL
Method: Value List
Your choice
Your choice
Your choice
Your choice
Combination Variable
Variable: Constant
Operation: Vcomb - V
Value: 90
SGI Modifiers
Repeat Factor: 17

To accept the variable parameters and return to the Signal
Parameters dialog box

» Click the OK button in the Signal Variable dialog box.

To accept the signal parameters and return to the SigGen
main window

» Click the OK button in the Signal Parameters dialog box.
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Create the Segment and Component

To create the tone, you must define the parameters for one segment.

To create the segment

1. Choose Segment... from the Modify menu.

2. Enter or select the following parameters in the Edit Signal Segments dialog

box:

Select:
Gate Type:
Gate Time:

Level:

Gen. Meth.:
App. Meth.:
Start:
Duration:

Seg[1]
Cos2
RiseTime
0dB
Time
Add

0
Duration

To create a component for the segment

1. Click the first button in the Components group box.

2. Enter or select the following parameters in the Component Parameters

dialog box:

Call:
Level:
Frequency:
Phase:

Tone

90 dB
CenterFreq
Phase

3. Click the OK button to accept the component parameters.

To return to SigGenRP's main window

» Click OK in the Edit Signal Segments dialog
box.
- TinnRP.sig

volts

Overall Waveform

milliseconds

Seq[1]

BioSigRP User's Guide
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Save the SigGen File

You will be using this SigGen File to generate a stimulus signal through BioSig.
Save it with the name tinn.sig (tone in noise).

To save the SigGen file
1. Chose Save from the File menu.
2. Enter in C:\TDT\SigGenRP\BioSigRP\Files\tinn.sig in the File Name field.

Running the BioSigRP Experiment

Now that you have created the SigGen file that will be used to generate the tone
and control the continuous notched noise and non-test ear masker, you are ready
to run the experiment.

Check the Hardware

Prior to running BioSigRP, make sure that all hardware is properly configured.

Run BioSig

To run BioSig
» Double-click the BioSigRP icon.

BioSigRP User's Guide
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Setup the Stimulus Parameters

During stimulus setup, you will define the presentation rate and specify the
SigGenRP file.

To setup the stimulus parameters
1. Select Stimulus from the Setup menu of the main window.
2. Enter or select the following parameters in the Stimulus Setup dialog box:

Presentation
Rate: 40/sec
Period: 25 milliseconds
Lock SigGen Files
Channel #1
SigGenRP File:  C:\TDT\SigGenRP\BioSigRP\Files\tinn.sig

StimulusSetwp x|
— Presentation Timing——————  — Channel #1
Fate |4|:| - SigGen Filz Find File I

CATODT\SigGenRPBiaSigRPYFil
Perind |25 ms

Ext. Trigger[
Continuous [ ™ Freshen when possible

Feload wITH YWariables
Reload ' /0 Wariables

— Channel #2
[~ Enable

Siglen File Find File
Cancel I 2 =I

0K Reload |

™ Freshen when possible

To accept the stimulus setup parameters and return to the main
window

> Click OK.

BioSigRP User's Guide
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Setup the Acquisition Parameters

Prior to running the experiment, you must define the acquisition timing
parameters and specify a record file (.arf file).

To setup the acquisition parameters

1. Select Acquisition... from the Setup menu of the main window.

2. Choose the correct RCO file (sweep Rec 4 channel acquisition) From the

Acquisition setup menu.

2. Enter or select the following parameters in the Acquisition Setup dialog

box:

Timin

Duration: 20 milliseconds

Response Record File

Name: C:\TDT\SigGenRP\BioSigRP\Files\TINN.ARF

Prompt for File Name: O

~Iv Lse Sps3
— Device Select Acquire RCO

Type: IFL-’-\'IE tedusa

Indes: I'I

Ll Lo

Standard Files: ISeIect

=

RCO File: IC:\TDT\SigGenHF"\BioSigHF‘\ I

Device Motes:

TDT).

|f wou are uging the BA4L] or RATELl pou should set each channel
gain to match the headstage gain (look on bottom of device or call

r— Timing
Onzet Delay IEI millisecs
SG Variable IConst vI

Bizamg Grou

2 Delaz IEI riflises
Wse DE4 T
Duration |2D millizecs

Sub-Folds |1 faweep
Zero Orzet IEl ms

5 ample Period |4U-95 micioses
Wse DAT Elock [T

— Setup Channels

Chan-1 [X]
Chan-2 [ ]
Chan-3 [ ]
Chan4 [ ]

Pozt Proceszing

Cancel |

oK

—HResponse Recaord File

Mame

V¥ Prompt for File Mame

IC:'\TDT\S i0GenRPYBicSigRPYFiles TINN.arf . |
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To setup acquisition Channel 1
1. Click the Chan-1 button.

2. Enter or select the following parameters in the Acquisition Channel Setup
dialog box:

Configuration
Number of Averages: 2000

Gain: 20

Acquistion Channel Setup x|

— Configuration

Mo, Averages IEEII:IEI Ok
Gain IEEI Cancel

— Preprocessing

¥ AC Couple [izable

—Artifact Rejection

¥ Enabled Threshald IEE‘ A

To accept the Channel 1 acquisition parameters and return to the
Acquisition Setup dialog box

» Click OK.

To accept the acquisition setup parameters and return to the
main window

» Click OK.

Save the Configuration File

You will want to save the configuration file for future experiment sessions.

To save the configuration file
1. Choose Save from the File menu.
2. Enter C:\TDT\SigGenRP\BioSigRP\Files\TINN.ACF in the File Name field.

Run the Experiment

You are now ready to run the experiment.

BioSigRP User's Guide



7-18  Chapter 7: Advanced Examples

Running

To begin stimulus presentation
»  Click the Start button.
You are now in Running Mode. The tone in continuous notched noise and

non-test ear masker will be generated according to the parameters you
defined during SigGenRP and BioSigRP setup.

mis|d| &l Bl A%l ol ul &8 [7@E Gla &2

IHunning )

ll."llll |||| |||| I|||'III\.._..7

Begin |

Advance Skip

Fepeat Felo 0.0y

[~ Corlinuous Avg, 0.0m= 15.0ms

Averaging

BioSigRP provides several features that allow you to modify the stimulus
schedule. For example, you may wish to obtain multiple averaged responses for
each stimulus condition. Such modification may be accomplished through use
of the SGI Control features displayed in the left portion of the SigGenRP main
window.

To repeat each SGI twice
» Check Each Twice.

SGI1 Contral

¥ Each Twice
[~ Each Thiice
[T Manual

Madify Schedule |

To begin data averaging
1. Click the Begin button.
2. Enter any pertinent subject information and click OK.

You are now in Averaging Mode. Upon each trigger, the acquired auditory
brainstem response data will be included in the running average until 2000
response signals have been obtained. If you checked Each Twice, two
averaged responses will be collected for each stimulus condition.

BioSigRP User's Guide
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E:TINN.acl— BioSig32 Windows Application
File Setup Operations Yiew [Multi-Plot  History Worksheet Calculator  Help

B3 2 Bl olwl @l =wl g8l [TEE @la & 2
Mode 1 Stimulus

IAverag\ng

End

Pause

Advance I Skip
Repeat I ReDo

[~ Continuous g,
5G| Contral

¥ Each Twice
I~ Each Thrice
™ Manual

e =1

Muodify Schedule

Awg, Status Clip

Chi: 13040 @

RP Filter Settings:

HF: |300Hz =
LP: |3KHz p2
NT: [60Hz 2
APZMem: |3396K

Termination

Once the boundary conditions have been met, BioSigRP will automatically
terminate data averaging. However, you may manually terminate data averaging
at any time.

To manually terminate data averaging
» Click the End button.

BioSigRP User's Guide
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You will be returned to Running mode.

[ Tl - Binsig 32 Windews Application

Ble Zabyp Jeerstons Yeew MubPlot  Betory  Werkshast  Cakulstor  Halp

I I s = T - T e ) = A |

I Condnis dvg
S0 Contat

F Eah Tvee
I™ Esch Thrica
™ Mo

=] ]l
Mhoadllp 5 cheedhule
Mg S

o I
Thi 15 g [

AF Filas 5 stirgy

He [z06: =)
[N TP |
ur fex: =

EFZHere |36

To halt stimulus presentation
» Click Stop.

Analyze the Data

As mentioned in previous examples, BioSigRP does not automatically determine
threshold levels. Instead, BioSigRP allows the user to place cursors on peaks in
selected ABR records. Each cursor provides the user with peak values and
latencies. The experience clinician\researcher may use these values to

determine whether or not a threshold has been achieved.

To analyze the data

1.

Create a comparison record, if desired.
a. Select the desired record.
b. Choose Make Comparison from the History menu.

Double-click in turn on each interesting experimental record in the History
Plot.

Place cursors on the peaks or valleys of interest.

Enable Show Comparison.
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Below, a comparison record is displayed superimposed upon an experimental
record. The comparison record was obtained in response to a tone of large
amplitude. The experimental record is being compared to the comparison record
to determine whether or not threshold has been reached. The researcher may use
any standard technique for determining threshold. In this case, the amplitude
difference between P1 and N1 is being examined. The dashed vertical lines
indicate the placement of P1 and N1 in the comparison sample.

Amplitude and latency values may be compared between the two signals. In this
illustration, cursor 2, located at N1, is selected. It’s latency and amplitude
values are presented in the Time and Level fields. The difference in amplitude
and time between the second cursor, N1, and the first cursor, P1, are reported in
the fields, T2-T1 and L2-L1, respectively. The RMS amplitude between P1 and
N1 is reported in the RMS 1>2 field. The difference in latency between P1 of
the comparison signal and P1 of the experimental signal is reported in the Delta
T1 field. The difference in latency between N1 of the comparison signhal and N1
of the experimental signal is reported in the Delta T2 field. The percentage
computed by dividing the difference in amplitude between P1 and N1 of the
experimental signal by the difference in amplitude between P1 and N1 of the
comparison record is provided in the Delta V field.

 Curzor Infa - 2

Tirne: 2.80 mz
Lessel: 2475 hy
T2-T1= 0.37 mz
L2-L1= -1428.78
RMS5 1:2 = 53826 nv
Test

|N1

™ Hide _Detaut |

™ Lock Position

— Comparizon Data
Delta T1: 016 me
Dielta T2: 012 me
Delta ' 157.1 %

¥ Show Comparizor

1000 Orry.

200 0w

200 Drev
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Building a Report

You might want to build a report showing the comparison record and
experimental records.

To build the report

1. Drag the desired History Plot records into the Worksheet.

2. Drag individual records to the desired location within the Worksheet.

To display cursors

1. Click the right mouse button anywhere in the Worksheet except directly
over a record or a record label.

You will see the Worksheet Preferences dialog box.
2. Check the Show Cursors box.
3. Click OK.
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Example 4:

o
=

v’ Constant Variables

v’ Repeat Factor
v’ Loop
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Tone-on-Tone Forward Masking

This experiment has been designed to obtaine an ABR masking recovery function
using tone-on-tone forward masking. It is assumed that an ABR audiogram has
already been obtained and that the system has been calibrated.

Prior to collecting the experimental data, you will obtain an averaged ABR
waveform in response to an non-masked, 12 kHz tone presented at 20 dB SL for 5
msec with a 1 msec cosine-shaped rise-fall time. The P5 amplitude (P5 - N5) of this
waveform will be used as a reference in the experiment. You will then conduct a
tone-on-tone masking experiment. The probe will consist of a 5 msec 12 kHz tone
burst presented with a level of 20 dB SL and a 1 msec cosine-shaped rise-fall time.
The masker will consist of a 5 msec 12 kHz tone burst with a 1 msec cosine-shaped
rise-fall time. The masker will precede the probe by ATs of 2, 4, 8, 16, 32, 64, and
100 msec. For each AT, masker level will be varied in 3 dB increments until the P5
amplitude, P5 - N5, is reduced from the non-masked P5 amplitude by 50%.

To run the experiment, you will need to perform the following steps:
1. Build the non-masked and masked 2. Run the experiment with BioSigRP.

SigGen Signals. a. Run BioSigRP.

a. Run SigGenRP. b. Setup the stimulus parameters.

b. Define the signal parameters. Setup the acquisition parameters.

c. Define the variables, DeltaT,
MaskerLevel, AltPhase, and
ToneDuration. e. Obtain the reference ABR

waveform and save it as a

comparison record.

f.  Mark P5 and N5 on the
comparison record.

Save the .acf file.

d. Create the segment and
components.

e. Save the SigGen files.

Redefine the SigGen signal.
Run the experiment.

i. Compare experimental ABR
records to the comparison
waveform.

Note: Only those parameters to be entered or selected are given below. All
other parameters will remain according to the default settings.

Building the Non-masked Signal

For reference purposes, you will need to obtained an averaged ABR waveform
in response to a hon-masked signal. The signal will consist of a 5 msec 12 kHz
tone presented at 20 dB SL with a 1 msec cosine-shaped rise-fall time.
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This signals response will then be compared to the response acquired from the
masked signal which will be created later in the example. For now follow these
steps to construct the non-masked signal.

Run SigGenRP

To run SigGenRP
» Double-click the SigGenRP icon.

To open a new signal window

» Choose New from the File menu.

Define the Signal Parameters

Prior to performing the experiment, you should calibrate the system. In this
case, it would be best to calibrate the system in dB SL. For illustration
purposes, we have assumed that presenting a 9 volt 12 kHz SigGen pure tone
results in a 90 dB SL output. We will use this calibration throughout the
example.

To define the signal parameters
1. Select Signal from the Modify menu of the main window.

2. Enter or select the following parameters in the Signal Parameters dialog

box:
Name: Comparison
Timing
Duration: 10 milliseconds
Calibration

Level: 90 dB =9 volts

Configure the RPx device and RCO file

For System 3 equipment SigGenRP uses the RPx device and RCO files (See
RPvds help) to play out signals.

To configure the RPx device and select the RCO file

1. Select Rp devices|Device A from the Modify menu or click on the “A” icon
on the tool bar.

Select the (...) and choose from the sgRCO sweep 50 kHz Tone
Select RP2 Processor as device type

Select Index 1.

o & w0

Select “Use sample rate specified in RCO file.”

BioSigRP User's Guide
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Define the Variables

It is necessary to use onset variables to synchronize stimulus play and ABR
acquisition. Thus, you should create the onset variable, DeltaT. For the non-
masked probe, DeltaT will be a constant value of 2 msec. Additionally, it is
necessary to alter signal phase so that artifactual data such as cochlear
microphonic effects may be canceled during averaging. You should create an
alternating phase variable, AltPhase.

To define the variable, DeltaT

1. Select Signal from the Modify menu of the main window.
2. Click the Edit button in the Variables group box of the Signal Parameters
dialog box.
3. Enter or select the following parameters in the Signal Variable dialog box:
General
Name: DeltaT
Units: msec
Method: Constant
Value Limits
Default/Start: 2
Minimum: 2
Maximum: 100
x
— General —%alue Limits
N ame Units Default/Start [2
DeltaT MEes
I I Step Size IEI
b ethod
||:E g =] | EditList | Miimu [2
ansan e
% = I'I aa
Prompt/Camment
ILInknu:uwn i Mao. of Stepz IEIEIEIEI
File Marme FirdFie. | | ~SGI Modiiers
I Index ISGI [default) j
— Combination Y ariable
Operation; I Maone j Offzet ID
Fiepeat Factor |24
Skip Factaor |'|
— T ermination Cantral
C |
anee i+ Momal/Mone
Preview ™ Boundary Contral
ok, " Loop
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To accept the variable parameters and return to the Signal
Parameters dialog box

» Click the OK button in the Signal Variable dialog box.

To define the variable, AltPhase
1. Double-click 2. ........ in the Variables list.

2. Enter or select the following parameters in the Signal Variable dialog box:

General
Name: AltPhase
Units: deg
Method: Alternating
Value Limits

Default/Start: 90
Minimum: 90
Maximum: 270

Note: Use of an alternating variable will cause the variable value to alternate
between the minimum and maximum value with each presentation.

Note: Phase is calculated using a cosine function. Thus, zero crossings occur at
90 degrees and 270 degrees.

Signal Yariable x|

— Eeneral —%alue Limitz
N ame Units Default/Start [30
I.ﬁ.ItF'hase Ideg )
Step Size IEI
b ethod
o kirirmum IEEI
I.-'i'-.lternating j Edit Lizt |
% IE?EI
P kAT k
STE —Smen No. of Steps [5559

ILInknu:uwn Prampt

File Mame Find File.. | — 5GI Modifiers

| Index | 5GI (defaul) =]

— Combination Y aniable

Dperatiu:un:l Mone j Offset |
Fiepeat Factor |1
Skip Factar |1

11

— T ermination Contral
* MNomalMone
Preview " Boundary Contral

™ Loop

Cancel

OF.
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To accept the variable parameters and return to the Signal
Parameters dialog box

» Click the OK button in the Signal Variable dialog box.

To accept the signal parameters and return to the SigGenRP
main window

» Click the OK button in the Signal Parameters dialog box.

Create the Segment and Component

Our non-masked reference tone will consist of just one segment. This segment
in turn will consist of just one component.

To create the segment

1. Choose Segment... from the Modify menu.

2. Enter or select the following parameters in the Edit Signal Segments dialog

box:

Select: Seg[1]

Gate Type: Cos2
Gate Time: 1 msec

Level: 0dB

Gen. Meth.: Time

App. Meth.: Add
Start: DeltaT
Duration: 5 msec

To create a component for the segment

1. Click the first button in the Components group box.

2. Enter or select the following parameters in the Component Parameters

dialog box:
Call: Tone
Level: 20dB
Frequency: 12,000 Hz
Phase: AltPhase

3. Click the OK button to accept the component parameters.

BioSigRP User's Guide
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Select: Gen. Meth: App. Meth. — Preview
Compute | [Sealll = [Time N =l sot << |7 5 »
= ..~ bGate Tyupe: Start: Diuration:
v Auta L . I
ICDS2 = 2 R [ msec Rep: <<I <I 0 >I »I
W ew Gate Time: IDeItaT j IConst j  Campaneis
h 195 Mpts |433
Delete msec Nets | _ pls | Tone{ 20,12000, 30, ]
IConst "l To Begin I ToMax I
: Hopl )
Ectin Repeatz I1 RepSep IEI Nopl]
o
D 48 I Const j I Const j E
ﬂl ICD"]St :lv [ Freeze Repeats ¥ sz harning window
0.003 Time Form 50 Mag. Spectrum
0.002 -b0
0.001 -70
volts dBY

-0.001

-0.002

&

0.000

2.500
MSECS

5.000 0

24414
hertz

48628

To return to SigGenRP’s main window
» Click OK in the Edit Signal Segments dialog box.

Overall Wawveform

=10l |

0.003
volts . )’,”» ” ” H‘ﬁ—
-0.003
0.00 Z2.00 4.00 6.00 8.00 10.00
milliseconds
. seql] .

Save the SigGenRP File

You will be using this SigGenRP file to generate a stimulus signal through
BioSigRP.

BioSigRP User's Guide
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To save the SigGen file
1. Chose Save from the File menu.
2. Enter in C:\TDT\SigGenRP\BioSigRP\Files\Tont.sig in the File Name field.

Building the Masked Signal

The masked signal will be comprised of two segments, a masker and a probe.
Each segment will consist of a 5 msec 12 kHz tone burst with a 1 msec cosine-
shaped rise-fall time. The AT between the masker and the probe will vary as
follows: 2, 4, 8, 16, 32, 64, and 100 msec. For each AT, the probe level will
increase from 20 dB SL in 3 dB increments until a P5 amplitude (P5-N5) of
50% that seen in the comparison record is achieved.

Create a New SigGen Signal

To create a new SigGen signal

» Choose New from the File menu.

This will open a new window from which you may design the second SigGen
signal.

Define the Signal Parameters

You should use the shortest sampling period, 5 microseconds. As in the
previous signal, a calibration of 90 dB = 9 volts is being assumed for illustrative
purposes.

To define the signal parameters
1. Select Signal from the Modify menu of the main window.

2. Enter or select the following parameters in the Signal Parameters dialog
box:

Name: ToneOnTone
Sample Period: 5 useconds
Timing
Duration: 125 milliseconds
Calibration
Level: 90 dB =9 volts

Define the Variables

The tone-on-tone masked signal will require the use of four variables,
ToneDuration, DeltaT, MaskerLevel and AltPhase.

Defining Component Durations

The duration of both the masker and the probe will remain at a constant 5 msec.
You will later be using this duration in a mathematical operation, however. For
that reason, you should use a variable, ToneDuration, with a constant value of 5
msec to define the duration of each component.
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To define the variable, ToneDuration

1. Select Signal from the Modify menu of the main window.

2. Click the Edit button in the Variables group box of the Signal Parameters

dialog box.

3. Enter or select the following parameters in the Signal Variable dialog box:

General
Name:

Units:
Method:
Value Limits
Default/Start:
Minimum:
Maximum:

ToneDuration
msec
Constant

5
1el0
1e10

To accept the variable parameters and return to the Signal
Parameters dialog box

» Click the OK button in the Signal Variable dialog box.

Signal ¥ariable |
— General —Walue Limits———————————————
Mame Units

Drefault/Start

ITDneDuration

tethod

Prompt/Comment

IITISEC

ini Te+010
ICnnstant vl Edit List | Minimurn I

|5
Step Size ID
b airmum |1e+D1D

IUnknown Prannpt

File Mame Find File... | —SGI Modifiers——————

Mo, of Stepz |9999

Idex ISGI [default) 'I

— Combination Wariable ——————————

Operation: I MHaone

4 Offset |0
Repeat Factar |24
Skip Factar |1

Cahicel |

0K

Prewiew

r— T ermination Control
& Nomal/None
€~ Boundary Contral
" Loop
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about combination
variables, see the

SigGenRP User's
Guide.

BioSigRP User's Guide

Defining AT

The variable DeltaT will be used to control the variation of the AT between the
masker and the probe. For each AT, the masker level will vary from 20 dB SL
to 90 dB SL in 3 dB increments, resulting in 24 presentations for each value of
DeltaT. You will thus define DeltaT as a Value List variable with values of 2,
4, 8, 16, 32, 64, and 100 msec. You will set the Repeat Factor field equal to 24.
Because you will want averaging to terminate automatically, you will want to
enable Boundary Control.

Note: In SigGenRP, the temporal placement of a segment is specified in terms
of onset rather than in terms of its distance in time from the end of a previous
segment (AT). Thus, probe onset must be defined as follows:

Masker duration + AT. This may be accomplished through use of a
combination variable.

To define the variable, DeltaT
1. Clickon2. ... in the Variables list box.
2. Enter or select the following parameters in the Signal Variable dialog box

General
Name: DeltaT
Method: Value List

3. Click the Edit List button.
4. Enter the following:

2

4

8
16
32
64
100

5. Click OK to accept the list
6. Enter the following parameters:

Combination Variable

Variable: ToneDuration
Operation: V + Vcomb
SGI Modifiers

Repeat Factor: 24
Termination Control
Boundary Control: ®
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Defining the Masker Level

The variable MaskerLevel will control the variation of the masker level. Since
@ the level of the masker will be varied linearly in steps of 3 dB, MaskerLevel
o - . . .
Fre may be defined as a linear variable. Because MaskerLevel will vary for each
value of the variable DeltaT, it must be assigned a termination control of Loop.

To define the variable, MaskerLevel

1. Clickon3. ...
2. Enter or select the

General

Name:

Method:

Value Limits
Default/Start:

Step Size:
Minimum:
Maximum:
Termination Control
Loop:

. in the Variables list box.

following parameters in the Signal Variable dialog box:

MaskerLevel
Linear Step

20
3

20
90

(O]

To accept the variable parameters and return to the Signal

Parameters dialog

box

» Click the OK button in the Signal Variable dialog box.

5I
— General % alue Limnits
Name Units Default/Start [20
|Masker_evel |dB sL _
Step Size |3
f% Edit List irimum |2D
inear Step hd it Lig |
b aimLnn ISD
P L/ t
I TR~ mmen Mo, of Steps |24

File: Mame Find File... | — 5G| Modifiesls————————

Idex I SGI1 [default] - I

r— Combination Wariable

Operation; I Hone

=] Oifset [0
Repeat Factor I1
|1

Skip Factor

Cancel |

oK

r— Temmination Contral
" Mormal/None

" Boundary Contral
¢ Loop

Preview
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Defining Alternating Phase

To eliminate the effects of artifact such as cochlear microphonic effects, you
will want to alternate phase through use of the alternating variable, AltPhase.

Note: Use of an alternating variable with cause the variable value to alternate
between the minimum and maximum value with each presentation.

Note: Phase is calculated using a cosine function. Thus, zero crossings occur
at 90 degrees and 270 degrees.

To define the variable, AltPhase

1. Double-click 4. ........ in the Variables list

2. Enter or select the following parameters in the Signal Variable dialog box:

General
Name: AltPhase
Unit: deg
Method: Alternating
Value Limits

Default/Start: 90
Minimum: 90
Maximum: 270

To accept the variable parameters and return to the Signal
Parameters dialog box

» Click the OK button in the Signal Variable dialog box.

5I
— General W alue Limits

Name Units Default/Start [30
I.-’-‘«ItF'hase Ideg :

Step Size ID
tethod
|;:t . f || EdiList | Mininan [30

ernating b

b airmum IZ?D
Prompt/Comment I—
IUnknown Prannpt No. of Steps 3333

File Mame Find File... | —SGI Modifiers——————
I Idex ISGI [default) 'I

r— Combination W ariable

Dperation:l Mone j Dffset ID
Repeat Factar I'I
Skip Factar |1

— Termination Control
Cahicel
4| & Normal/Mone

Prewiew

€~ Boundary Contral

ok " Loop
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To accept the signal parameters and return to the SigGenRP
main window

» Click the OK button in the Signal Parameters dialog box.

Create the Segments and Components

Our SigGen signal will consist of two components, the masker and the probe.

To create the masker segment

1. Choose Segment... from the Modify menu.

2. Enter or select the following parameters in the Edit Signal Segments dialog

box:

Select: Seg[1]

Gate Type: Cos2
Gate Time: 1 msec

Level: 0dB

Gen. Meth.: Time

App. Meth.: Add
Start: 0 msec

Duration: ToneDuration

To create a component for the masker segment

1. Click the first button in the Components group box.

2. Enter or select the following parameters in the Component Parameters

dialog box:
Call: Tone
Level: MaskerLevel
Frequency: 12,000 Hz
Phase: AltPhase

3. Click the OK button to accept the component parameters.

Select: Gen. Meth: Lpp. Meth, — Previ
CompLite | ISEQ[‘I] j ITime j IAdd j & [e | p "—1 >| .
Gate Type: Start: Duration:
¥ Auto T . I
ICDSZ 'l 0 R 5 msec Fep i|_<| o j>_>|
M (Biete T Conist = I TaoneD ulatiolj ~ Componert
1 ID |4%
Delete s it |E R Tane( 20, 12000, 270, )
Const 2 To Begin | ToMax |
N Nop)
oK GaL Repeats I1 FepSep IU Nop(]
: o)
v a8 I Const j IConst j R
Fonee == = I e Ferts ¥ Use hanning window
0.003 Time Form 5D Mag. Spectrum

2.500

MSECS

-60
-70
dBY
-80
-90

-100
48828

hertz
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To create the probe segment
1. Click the New button.

2. Enter or select the following parameters in the Edit Signal Segments dialog

box:

Select: Seg[2]
Gate Type: Cos2
Gate Time: 1 msec
Level: 0dB
Gen. Meth.: Time
App. Meth.: Add
Start: DeltaT
Duration: ToneDuration

To create a component for the probe segment

1. Click the first button in the Components group box.
2. Enter or select the following parameters in the Component Parameters
dialog box:
Call: Tone
Level: 20dB
Frequency: 12,000 Hz

Phase: AltPhase

3. Click the OK button to accept the component parameters.

Select: Gen Meth: App. Meth. — Previes
Campute ISEg[Z] j IT\me j IAdd j aml << | P "—1 N >>|
Gate Type: Start: Duratior:
V¥ dutoU.C .
[z =T e B me Rep <[ <[f ] |
Hew Gate Time: Diekal hd l ToneD uratinlj — Comperent
1 IEE4 Npt: |488
Delate et ets 28 Tane( 20, 12000, 270, )
Const - To Begin | ToMax I
_ Hop()
ok, GaL Fepeats I1 Fiepsep |7 Mopl ]
o
o 48 I Caonst j I Const j L
(G Const jv " Fieeze Repeats

¥ Use hanning window

0.003 Time Form 50 Mag. Spectrum
0.002 -60
0.001 -70
wvolis dBY
-0 -80
-0.002 -qp
-0.003 -100
0.000 2.500 0 48828

MSECS hertz

To return to SigGenRP’s main window
» Click OK in the Edit Signal Segments dialog box.
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Save the SigGenRP File

You will be using this SigGenRP File to generate a stimulus signal through
BioSigRP.

To save the SigGen file

1. Chose Save from the File menu.

2. Enter in C:\TDT\SigGenRP\BioSigRP\Files\tone.sig in the File Name field.

Running the BioSigRP Experiment

Now that you have created both the non-masked and masked probe signal, you
are ready to setup BioSigRP, collect a reference ABR, and collect ABR data in
response to the masked probe. This example assumes that you will use some
hardware amplification and filtering prior to digitization. You will collect 10
milliseconds of ABR data for each stimulus presentation. Averaged ABR data
will be computed using an N of 500.

Run BioSigRP

To run BioSigRP
» Double-click the BioSigRP icon.

BioSigRP User's Guide
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Setup the Stimulus Parameters

During stimulus setup, you will define the presentation rate and specify the
SigGenRP file.

You will be presenting the entire stimulus two times per second. Thus the
Presentation Rate will equal 2/sec and its inverse, Presentation Period, will equal
500 milliseconds.

You must first obtain a reference averaged ABR waveform in response to the
non-masked tone. Previously, you saved the non-masked probe stimulus
parameters in a SigGenRP file called tone.sig. Now you must specify this file in
the Channel 1 SigGenRP File field. The stimulus parameters found in this
SigGenRP file will be read by BioSigRP and used to generate the stimulus
signal. Later, when you save the BioSigRP configuration file (.acf file), the
signal generation parameters will be saved within that file.

To setup the stimulus parameters
1. Select Stimulus from the Setup menu of the main window.

2. Enter or select the following parameters in the Stimulus Setup dialog box:

Presentation

Rate: 2/sec
Period: 500 milliseconds
Lock SigGen Files
Channel #1
SigGen File:  C:\TDT\SigGenRP\BioSigRP\Files\tone.sig
StimulusSetwp x|
— Pregentation Timing — Channel #1
Rate |2 esc SigGen File Find File_|
I— CATDTASighEenRPLBioSigRPyWFil
Period |500 ms
Reload WITH Y ariables
Ext. Triager Reload W /0 Variables
Continuous [~ [ Freshen when possible

— Channel 2

SigGen File
Cancel | I

Ok

[ Enable
Find File |

Reload I

[ Freshen when possible

To accept the stimulus setup parameters and return to the main
window

» Click OK.
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Setup the Acquisition Parameters

Prior to running the experiment, you must define the acquisition timing
parameters and specify a record file (.arf file).

Acquisition timing parameters include the following: (1) Onset Delay, the delay
in onset of data acquisition from stimulus presentation; (2) Duration, the
duration of the acquired signal; and (3) Sample Period, the time in microseconds
between successive data points of the digital response signal.

For both the non-masked and masked SigGenRP signals, you used a variable,
DeltaT, to indicate probe onset time. To ensure that you begin ABR data
acquisition upon presentation of the probe, you should use this same variable to
specify the onset of data acquisition.

During data averaging, completed averages are appended to the end of a file
know as the BioSigRP record file (.arf file). The default .arf file is specified in
the Response Record File Name field. When Prompt for File Name is enabled,
you will be automatically prompted to enter a file name prior to stimulus
presentation. This is useful should you wish to use a file other than that
specified as the default. You may disable automatic prompting by unchecking
Prompt for File Name.

To setup the acquisition parameters

1. Select Acquisition... from the Setup menu of the main window.

2. Enter or select the following parameters in the Acquisition Setup dialog box:
Timin
Onset Delay: 2

SG Variable: DeltaT
Duration: 10 msecs

Acquire RCO
RCO File: C:\TDT\SigGenRP\BioSigRP\bsRCO\Record25Kx4

Response Record File
Filename: C:\TDT\SigGenRP\BioSigRP\Files\sTONE.ARF
Prompt for File Name: O

BioSigRP User's Guide
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Acquisition Setup il
v Use Sys3
—Device Select Aoguire RCO

Type: IFI.-‘-‘«'IE Medusa

j Standard Files: ISelect j
Inde: I'I j

RCO File: IE:\TDT\SigGenHF‘\BioSigHF‘\ |

Device Notes:

If pou are uging the R&dLl or RATELL pou should et each channel
gain to match the headstage gain [look on bottom of device or call
TOT).

— Timing — Setup Channels
Onzet Delay |2— milisecs Chand [¥] Post Processing
.SG Wariable IDeItaT 'l Chan [ ]
Bisany %EL;B ID— millizezs TS[] Cancel
UseDE4 = Chand [ ]
Duration Im— rillizecs - Ok
Sub-Folds |1 faweep
Zero Onzet ID— mg — Response Record File
M arne
Sample Periad IW MIGIOEEs IE:\TDT\SigGenHF'\BioSigHP'\FiIes'\TDNE.arf _I
[Ise DAL Elock T [+ Prompt for File Mame

To setup acquisition Channel 1
1. Click the Chan-1 button.

2. Enter or select the following parameters in the Acquisition Channel Setup
dialog box:

Configuration
Number of Averages: 500

Gain: 20

Acquistion Channel Setup X|

— Configuration

Mo. dwerages IEEIEI Ok
Gain |2EI Cancel

— Preproceszing

¥ AC Couple [izable

— &rtifact Rejection

v Enabled Threzhald IEE %
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To accept the Channel 1 acquisition parameters and return to the
Acquisition Setup dialog box

> Click OK.

To accept the acquisition setup parameters and return to the
main window

> Click OK.

Save the Configuration File

You will want to save the configuration file for future experiment sessions.

To save the configuration file
1. Choose Save from the File menu.
2. Enter C:\TDT\SigGenRP\BioSigRP\Files\TONE.ACF in the File Name field.

Obtain a Control Record

You must present the non-masked probe and obtain a response ABR for use as a
comparison.

Running

To begin stimulus presentation
»  Click the Start button.

You are now in running mode. The non-masked 12 kHz probe tone will be
presented according to the parameters you defined during the setup procedure.

E|2|d| & Bl Alwl & =iul B8l 2= H@la &2

IHunning

3.0my

1.0my

-1 .0mew

Advance Skip

Fepeat Felio

™ Continuous Awg. 0.0ms 10.0ms
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Averaging

To begin data averaging
1. Click the Begin button.

2. Enter any pertinent subject information and click OK.

You are now in Averaging Mode. Upon each trigger, the acquired auditory
brainstem response data will be included in the running average until 500
averaged response signals have been obtained. In the Multi-Purpose plot,
you may view the current stimulus, the raw A/D signal, the EEG signal, or
the running average. As averages are completed (when N=500), the

averaged ABR records will be appended to the History plot and to the .arf
file.

E-- TONE.acf - BioSig32 Windows Application

File Setup Operations Wiew Multi-Plob  History Worksheet Calculator  Help

23| 2| Bl olwl = &8 @@= @a & 2/

Mode

Averaging

End

1.0mee
Pauze

Advance Skip

=10

Fiepeat Felo

™ Continuous Avwg
50GI Contral

™ Each Twice
I Each Thrice
™ Manual

<1 -1
odify Schedule

Avg. Status Clip

Chl: B/ @

10.0ms

RF Filter Settings

we: [ =]
LF: | 3kHz -

WT: | 50Hz =

AP2 Mem: |4036K
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For more information
about selecting History
Plot records, see
Chapter 2.

Termination

Once BioSig has averaged 500 ABR records, the resulting average will be
displayed in the History Plot. You may then terminate data averaging and
stimulus presentation. Or, if you would like additional reference records, you
may continue to obtain ABR data.

To terminate data averaging
»  Click the End button.

You will be returned to Running mode.

To halt stimulus presentation
» Click Stop.

Make a Comparison Record

You now should have one or more reference ABR records. Choose one to use
as a comparison. For this experiment, you will want to place two cursors in the
comparison record, one at P5 and another at N5.

To make a comparison record

1. Select the desired record.

2. Choose Make Comparison from the History menu.

To place cursors

1. Double click the comparison record.

2. Double click the left mouse button on P5.
3. Type P5in the Text field.

4. Double-click the left mouse button on N5.
5. Type N5 in the Text field.

6

Click OK to return to the BioSig main window.
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Run the Experiment

You are now ready to run the experiment, with the exception of one small detail.
Currently, the SigGen file is defined as tone.sig, the file containing the
parameters necessary to create the non-masked tone stimulus. You must define

the SigGen file as tont.sig, the file containing the parameters necessary to create
the probe and masker stimulus.

To change the SigGen file
1. Choose Stimulus from the Setup menu.

2. Enter C:\TDT\SigGenRP\BioSigRP\Files\tone_mask.sig in the SigGenRP
File field.

3. Click OK to return to the BioSigRP main window.

Running

You are now ready to run the experiment.

To begin stimulus presentation
»  Click the Start button.

You are now in Running Mode. The 12 kHz probe and masker will be
presented according to the parameters you defined during setup.
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Averaging

To begin data averaging
1. Click the Begin button.
2. Enter any pertinent subject information and click OK.

You are now in Averaging Mode. Upon each trigger, the acquired auditory
brainstem response data will be included in the running average until 500
response signals have been obtained. In the Multi-Purpose plot, you may
view the current stimulus, the raw A/D signal, the EEG signal, or the
running average. As averages are completed (when N=500), the averaged
ABR records will be appended to the History plot and the .arf file.

E-: TONE.acf - BioSig32 Windows Application

File Setup Cperations  Wew Muolb-Plob  History  Worksheet  Calculator  Help

m|sl2| | Bl Alwl Gl =jul g8l @@= @Elia & 2w

Stimulus

End
1.0my
Pausze

Advance Skip -1 O

Repeat ReDo
I~ Continuaus g,
SGI Cantral

[~ Each Twice
™ Each Thrice
[~ Marual

Modify Schedule

1

Avg, Statuz Clip ]

ICh‘I ;40
@ 4000 Hz

RP Filter S attings
’7 (W]=N |1nuq vi et

Real-Time Comparison

You have already defined a comparison record. You may wish to view the
running averaged superimposed upon the comparison record.

To view the running average
1. Click the right mouse button in the Multi-Purpose Plot.

2. Drag the pointer until it is above .

3. Release the right mouse button.

To superimpose the comparison record

» Check Show Comparison on the Multi Plot menu.
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Termination

Once the boundary conditions have been met, BioSigRP will automatically

terminate data averaging. However, you may manually terminate data averaging
at any time.

To manually terminate data averaging
» Click the End button.

You will be returned to Running mode.

E-:TDNE.acf - BioSig32 Windows Application

File 3Zetup Operations View Multi-Plot  History  ‘Worksheet  Calculator  Help
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To halt stimulus presentation
» Click Stop.

Analyze the Data

In this example, the probe is considered to be masked when the value of P5 - N5
is reduced to 50% of that seen in the comparison ABR record. Recall that the

comparison record was an averaged ABR record obtained in response to a non-
masked probe.
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You have already placed cursors at P5 and N5 of the comparison record. Now
to analyze the data, you must compare the Peak V amplitude (P5 - N5) of the
comparison record to that of the experimental data. To do so, you must place
cursors at P5 and N5 of the experimental data. It should not be necessary to
place cursors in all of the experimental records. A quick visual scan of the
History Plot should help you determine which records are most likely to exhibit
a 50% reduction in Peak V amplitude.

To analyze the data

1. Double-click in turn on each interesting experimental record in the History
Plot.

Double-click on P5.
Enter P5 in the Text field.
Double-click on N5.
Enter N5 in the Text field.

Check the Show Comparison box.

N o gk~ w DN

Examine the value of Delta V.
When this value is 50% or less, masking has been achieved.

Note: Delta V displays a percentage calculated as follows: AV of the
current record / AV of the Comparison record * 100, where AV equals the
level of Cursor 2 minus the level of Cursor 1. Since you have defined
Cursor 2 to be N5 and Cursor 1 to be P5, Delta V will display the percent of
P5 - N5 reduction. The figure shown below illustrates the steps described
above. It does not reflect the actual ABR response to the applied stimulus.

I =gl x|

Gioup bl -1
Add Cuanson [
o Eand Rl right ow one
Detetn Cimzer | | 5810 210 Red2  bekme ol

Levet T2 e
T2:M=  0d5ma
L2:01e 3MT e
M3 1x2= 25790
Tet
[ Hida  Delmit |
™ Lok Fostion

Comgusicon Dints
OelaTl  (00me
Deka TZ 012mg
Deka. FTIY
¥ Show Comparirer

Record Inko - 95

Sl Ik 1
Charnet 1
Time: ns
Aversger

BioSigRP User's Guide




Chapter 7: Advanced Examples  7-49

Building a Report

You might want to build a report showing the comparison record and
experimental records.

To build the report

1. Drag the desired History Plot records into the Worksheet.

2. Drag individual records to the desired location within the Worksheet.

To display cursors

1. Click the right mouse button anywhere in the Worksheet except directly
over a record or a record label.

You will see the Worksheet Preferences dialog box.
2. Check the Show Cursors box.
3. Click OK.
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Example 5:

T
m

v Radix-2

v’ Continuous
Stimulus

v’ Post Processing

v’ Auto-cursors

Distortion Product Otoacoustic
Emission

In this experiment, distortion-product otoacoustic emission (DPOAE) data will be
collected in response to a combination tone presented continuously. Distortion-
product data will be collected every 167.7 milliseconds. In this experiment, it is
assumed that the distortion product reflects the integrity of the cochlea at a
frequency located at the geometric mean between F1 and F2 where F1 is the
frequency of primary 1 and F2 is the frequency of primary 2.3 Throughout this
example the measurement frequency of the cochlea will be referred to as the
audiometric frequency. The integrity of the cochlea will be measured at the
following audiometric frequencies: 250 Hz, 500 Hz, 1000 Hz, 2000 Hz, 4000 Hz,
and 8000 Hz. The frequencies of primary 1, named Tone 1, and primary 2, named
Tone 2, will be geometrically centered about the audiometric frequency. The
frequency of Tone 2 will be determined as follows: F2 = 1.2 * F1. Level of the two
primary tones will remain equal and will vary with each frequency from 80 dB SPL
to 50 dB SPL in 10 dB decrements.

To run the experiment, you will need to perform the following steps:

1. Build the primary tones. 2. Run the experiment with BioSigRP.
a. Configure the hardware. a. Check the hardware

b. Run SigGenRP. configuration.

c. Define the signal parameters. b. Run BioSigRP.
d. Define the signal variables. c. Setup the stimulus parameters.
e. Create the segment and d. Setup the acquisition parameters.
component. e. Define auto-cursors.
f.  Save the SigGenRP file. f.  Save the .acf file.
g. Run the experiment.
h. Analyze the data to determine

threshold levels.

3Osterhammel, P. A. and Rasmussen, A. N. (1992). Distortion product otoacoustic emissions:
Basic properties and clinical aspects. The Hearing Journal, 45(11), 38-41.
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Configuring the Hardware

In this experiment, you will be using SigGenRP to generate two signals, one for
each primary tone. The dual channel stimuli will be presented via a probe.
Single channel emission data will be collected.

Configure the RPx device and RCO file

For System 3 equipment SigGenRP uses the RPx device and RCO files (See
RPvds help) to play out signals.

To configure the RPx device and select the RCO file

1. Select RP devices|Device A from the Modify menu or click on the “A” icon
on the tool bar.

Select the continous acquire at 50kHz
Select RP2 Processor as device type

Select Index 1.

a ~ wn

Select “Use sample rate specified in RCO file.”

Building Tone 1

Run SigGenRP

To run SigGenRP
» Double-click the SigGenRP icon.

To open a new signal window

» Choose New from the File menu.

Define the Signal Parameters

Prior to performing the experiment, you should calibrate the system. In this
experiment, level will be measured in dB SPL. For illustration purposes, we
will assume that a 1 volt 1000 Hz tone produces an output of 80 dB SPL. We
will use this calibration throughout the example. You should determine the
actual characteristics of your system.

It is often useful to define signal length so that the number of data points in the
digital signal is specified in terms of radix-2. This is particularly important if the
signal is to be played continuously by looping through the signal buffer. SigGenRP
provides a function that truncates an original length and returns a radix-2 length. In
this example, let's assume that you want a signal length of approximately 200
milliseconds. By using the radix-2 function, SigGenRP will calculate the next

@ longest duration so that the signal consists of a number of data points specified in

=) terms of radix-2. Use of radix-2 is illustrated below.
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To define the signal parameters
1. Select Signal from the Modify menu of the main window.

2. Enter or select the following parameters in the Signal Parameters dialog
box:

Name: Tone 1
Timing
Duration: 200 milliseconds
3. Click the Rad-2 button.

The duration will be recalculated as 167.772 milliseconds. Using the
sampling period of 20 microseconds, the number of data points in the signal
will be 8192.

4. Enter the remaining signal parameter information:

Calibration
Level: 80 dB =1 volts

Define the Variables

In this example, you will be creating two separate signals, Tone 1 and Tone 2.
These signals will be created with two separate SigGen files. In cases where
stimuli are generated from two separate files, one file must be chosen as
dominant, and must contain definitions for all variables used in the generation of
both signals.

You should create the following variables for Tone 1:

Parameter Variable Method Combination
Tone 1 Audiometric AudFreq Log Step (base 2)  None

frequency

Tone 1 frequency F1 .909 .909 * AudFreq

Tone 2 frequency F2 1.09 1.09 * AudFreq

Level Level Linear Step 80 - Level

Note: Previously, it was stated that the frequencies of Tone 1 and Tone 2 would
be geometrically centered about the audiometric frequency. Also, it was stated
that the frequency of Tone 2 would equal 1.2 times the frequency of Tone 1.
Multiplying the audiometric frequency by .909 and 1.09 calculates the desired
frequencies for Tone 1 and Tone 2, respectively. These frequencies meet both
conditions stated above.

Audiometric frequency. The audiometric frequency will be controlled by the
variable, AudFreq. Thresholds will be obtained at the following frequencies:
250 Hz, 500 Hz, 1000 Hz, 2000 Hz, 4000 Hz, and 8000 Hz. These values are
computed through the application of a logarithmic (base 2) step. Specifying a
Minimum value of 250, a Maximum value of 8000, and a Step value of 1 will
generate the desired frequencies. For each value of AudFreq, the stimulus will
be repeated while the level varies from 80 dB SPL to 50 dB SPL in 10 dB
decrements. Thus, it will be necessary to repeat each frequency 4 times.
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To define the variable, AudFreq

1. Double-click 1. ......

.. in the Variables list.

2. Enter or select the following parameters in the Signal Variable dialog

box:

General

Name:

Units:

Method:

Value Limits
Default/Start:

Step Size:
Minimum:
Maximum:

SGI Modifiers
Repeat:
Termination Control
Boundary Control:

AudFreq
Hz
Log Step (base 2)

250
1
250
8000
4

(O]

To accept the variable parameters and return to the Signal Parameters

dialog box

» Click the OK button in the Signal Variable dialog box.

Tone 1 frequency. The frequency of Tone 1 will be controlled by the variable,
F1. The value of F1 will be computed as a function of the audiometric
frequency such that F1 = .909AudFreq.

To define the variable, F1
1. Double-click 2. .....

... in the Variables list.

2. Enter or select the following parameters in the Signal Variable dialog

box:

General
Name:
Units:
Method:

Combination Variable:

Variable:
Operation:
Value Limits
Default/Start:

F1
Hz
Constant

AudFreq
V*Vcomb

.909

To accept the variable parameters and return to the Signal Parameters

dialog box

» Click the OK button in the Signal Variable dialog box.

Tone 2 frequency. The frequency of Tone 2 will be controlled by the variable,
F2. The value of F2 will be computed as a function of the audiometric
frequency such that F2 = 1.09AudFreq.
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To define the variable, F1
1. Double-click 3. ......

.. in the Variables list.

2. Enter or select the following parameters in the Signal Variable dialog

box:

General

Name:

Units:

Method:

Combination Variable:

Variable:
Operation:
Value Limits
Default/Start:

F2
Hz
Constant

AudFreq
V*Vcomb

1.09

To accept the variable parameters and return to the Signal Parameters

dialog box

» Click the OK button in the Signal Variable dialog box.

Level. In this example, analog attenuation is used. Analog attenuation ensures
that signal-to-noise ratio remains constant as the signal level decreases. The
PA4 programmable attenuator will be controlled through the use of the

combination variable Level.

To define the variable, Level

1. Double-click 4. .....

... in the Variables list.

2. Enter or select the following parameters in the Signal Variable dialog

box:

General

Name:

Units:

Method:
Combination Variable
Variable:

Value:

Operation:

Value Limits
Default/Start:

Step Size:
Minimum:
Maximum:
Termination Control

Loop:

Level
dBSPL
Linear Step

Constant
80
Vcomb -V

80
-10
50
80

O}

To accept the variable parameters and return to the Signal

Parameters dialog box

» Click the OK button in the Signal Variable dialog box.

Now that the variable Level has been defined, it must be assigned to the
appropriate programmable attenuator.
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To enable analog attenuation
» Enter the following:

Attenuation
Device: PA5-1
Level: Level

To accept the signal parameters and return to the main
SigGenRP window

» Click OK.

Create the Segment and Component

To create Tone 1, you must define the parameters for one segment consisting of
one component.

Because the tone will be played continuously by looping through the signal
buffer, it must be generated in the frequency domain. Generation of the signal
in the time domain will result in a discontinuity upon looping. Such a
discontinuity typically introduces a click into the signal.

To create the segment
1. Choose Segment... from the Modify menu.

2. Enter or select the following parameters in the Edit Signal Segments dialog
box:

Select: Seg[1]
Gate Type: None
Level: 0dB
Gen. Meth.: Freq: (4096)
App. Meth.: Add
Start: 0
Duration: 163.84

To create a component for Tone 1
1. Click the first button in the Components group box.

2. Enter or select the following parameters in the Component Parameters

dialog box:
Call: Tone
Level: 80
Frequency: F1
Phase: 0

3. Click the OK button to accept the component parameters.

To return to SigGenRP’s main window
» Click OK in the Edit Signal Segments dialog box.
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Save the SigGenRP File

You will be using this SigGenRP file to generate a stimulus signal through
BioSigRP. Save it with the name dpoaefl.sig.

To save the SigGenRP file
1. Chose Save from the File menu.

2. Enter in C:\TDT\SigGenRP\BioSigRP\Files\dpoaefl.sig in the File Name
field.

Building Tone 2

Tone 2 will differ from Tone 1 only in frequency and the definition of a
programmable filter. The file for Tone 2 may be created by copying the
information from Tone 1.

Copy Tone 1

If you have not already saved C:\TDT\SigGenRP\BioSigRP\Files\dpoaefl.sig,
do so now following the instructions above.

To copy the information from Tone 1 to Tone 2

1. Chose Save As from the File menu.

2. Enter in C:\TDT\SigGenRP\BioSigRP\Files\dpoaef2.sig in the File Name
field.

Modify the Attenuation Information

You must specify a programmable attenuator for Tone 2.
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To specify the programmable attenuator
1. Choose Signal from the Modify Menu.
2. Enter the following information:
Attenuation:
Device: PA5-2
Level: Level
Modify the Segment and Component

You must modify the frequency so that it is appropriate for Tone 2.

To modify the component
1. Choose Segment... from the Modify menu.
2. Click the first button in the Components group box.

3. Enter or select the following parameters in the Component Parameters

dialog box:
Call: Tone
Level: 80
Frequency: F2
Phase: 0

4. Click the OK button to accept the component parameters.

To return to SigGenRP's main window
» Click OK in the Edit Signal Segments dialog box.

ol

2.000 Overall Waveform

1.200

B

0.0 . 67.1 100.7 B 167.8
milliseconds

Seq[1]

Save the modified SigGenRP File

Now that you have made changes to dpoaef2.sig, you must save these changes.

To save the SigGenRP file

» Chose Save from the File menu.
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Running the BioSigRP Experiment

Now that you have created the SigGen files that will be used to generate the
primary and secondary tones, you are ready to run the experiment.

To run BioSigRP
» Double-click the BioSigRP icon.

Setup the Stimulus Parameters

During stimulus setup you will define the presentation as continuous and specify the
SigGen file.

Continuous presentation provides a means for presenting a continuous SigGen
stimulus. When presenting a stimulus in continuous mode, BioSigRP repeatedly
loops through the signal buffer, playing the signal continuously.

To setup the stimulus parameters
1. Select Stimulus from the Setup menu of the main window.
2. Enter or select the following parameters in the Stimulus Setup dialog box:

Presentation

Continuous
Channel #1

SigGen File: C:\TDT\SigGenRP\BioSigRP\Files\dpoaefl.sig
Channel #2

SigGen File: C:\TDT\SigGenRP\BioSigRP\Files\dpoaef2.sig

Stimulus Setup x|

— Prezentation Timing————  — Channel #1
Rate IE.EED#? Jemm SigGen File Find File I

CATDTASigGenRP4BioSiaR Pyl
Period I1 &7.772 s

Ext. Triggerl™

Reload '/ TH ‘arables
Reload Y /0 Variables

[ Freshen when possible

— Channel #2

¥ Enable

SigGen File Find File
Cancel 2 =I

|E:\TDT"«SigG enRPBioSigRPyFil

0K Feload |

™ Freshen when possible
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To accept the stimulus setup parameters and return to the main
window

> Click OK.

Setup the Acquisition Parameters

Prior to running the experiment, you must define the acquisition timing
parameters and specify a record file (.arf file).

To setup the acquisition parameters
1. Select Acquisition... from the Setup menu of the main window.

2. Enter or select the following parameters in the Acquisition Setup dialog box:

Acquire RCO
RCO File: C:\TDT\SigGenRP\BioSigRP\bsRCO\ConRec50Kx2

Response Record File
Filename: C:\TDT\SigGenRP\BioSigRP\Files\DPOAE.ARF
Prompt for File Name: O

To setup acquisition Channel 1

1. Click the Chan-1 button.

2. Select Continous Acquire 50 kHz two channels from the RCO file
3. Select RP2 device and select Index 2
2

Enter or select the following parameters in the Acquisition Channel Setup
dialog box:

Configuration
Number of Averages: 100

Gain: 1

Note: In this example, we are assuming that a unity gain has been applied.
You should enter the appropriate gain based on your system.

To accept the Channel 1 acquisition parameters and return to the
Acquisition Setup dialog box

> Click OK.
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To apply post processing

x| 1. Click Post Processing.

2. Enter or select the following

[ e parameters in the Post Processing
window:
¥ Hanning ‘window
Fourier
[T Truncate to Rad-2 ] )
Hanning Window
v Mag Spect dB
W' Mag Spectium (45} Mag Spectrum (dB)
[ Phase Spectrum [rads) A fast fourier transform (FFT) will be

applied to the response signal as it is
acquired. As frequency domain signals
are acquired, they will be placed in the

Cancel )
A History Plot.

To accept the acquisition setup parameters and return to the
main window

» Click OK.

Define Auto-Cursors

BioSigRP’s auto-cursor capability is specifically designed to meet the needs of
researchers collecting distortion product otoacoustic emission data. Through
specification of a simple equation, the researcher may direct BioSigRP to
automatically place cursors in all acquired data, whether such data is in the time or
frequency domains.

In this example, a cursor will be placed automatically at the anticipated
frequency of the distortion product, 2F1 - F2, where F1 is the frequency of Tone
1 and F2 is the frequency of Tone 2. This is accomplished by the specification
of an auto-cursor equation.

Variable names are not used in auto-cursor equations. Instead, auto-cursor
equations use a variable numbering system where Vn defines the variable that
appears in the nth position in the SigGenRP variable list. In this example, F1
was the second variable defined, and thus will be denoted by the auto-cursor
variable, V2. Because F2 was the third variable defined it will be denoted by the
auto-cursor variable, V3.
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To define the auto-cursor equation

1. Choose Auto-Cursors... from the Setup menu.
2. Click ® #1 to select auto-cursor one.
3. Check [X] Enable to enable the Algebraic Equation field.
4. Enter the equation 2*V2-V3 in the Algebraic Equation field.
5. Click the Parse button to parse the equation.
6. Parse the other two auto-cursors as shown in the figure below.
7. Click Done.
x|
— Select Cursar Algebraic Equation Parze. . I — Placement
¥ Enable AC = |2v2v3 M ode: | Ahsolute -|
= #1  #E Channel(z) — Operators
CoH2 o [ Chan-1 R
C#3 Cge | | Tonan2 | |45 8] -]
CH4 O o#9 [~ Chan3 RETE
CO#5 O #ID I Chan-4 o] .| ]
W ariables: Curgors:
W1 AudFreq {Hz} C1 2923 C |
v2  F1{Hz} L2 W2 4|‘3”':E
Y3 F2{Hz} C3 W T
Wd  Level {dBSPL} Cc4 -
YE 5
VG CE
W7 C7 i Done
v Co
(Vi R Ly -
W10 g - b

Uzew1.410 for Sighen Variables

Uze C1..C10 for other Auto-Cursors

Save the Configuration File

You will want to save the configuration file for future experiment sessions.

To save the configuration file

1. Choose Save from the File menu.
2. Enter C:\TDT\SigGenRP\BioSigRP\Files\DPOAE.ACF in the File Name

field.

Run the Experiment

You are now ready to run the experiment.

Running

To begin stimulus presentation
»  Click the Start button.
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You are now in Running Mode. The two primary tones will be generated

according to the parameters you defined during SigGenRP and BioSigRP
setup.

Eled| x Bl olwl ol Diwl g8 [¥ElE @Bla &2
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SGI Control
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" Manual

Averaging

5.0
0.0ms

To begin data averaging
1. Click the Begin button.
2. Enter any pertinent subject information and click OK.

You are now in Averaging Mode. Upon each trigger, the acquired distortion

product signal will be included in the running average until 100 response signals
have been obtained.

g-: DPOAE.acf - Biosig32 Windows Application

File Setup Cperations  Wiew Mulb-Plob  History  Worksheet  Calculator  Help
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Termination

Once the boundary conditions have been met, BioSigRP will automatically

terminate data averaging. However, you may manually terminate data averaging
at any time.

To manually terminate data averaging
» Click the End button.

You will be returned to Running mode.

E-: DPOAE.acf - BioSig32 Windows Application

File Setup Cperations  Wiew Mulb-Plob  History  Worksheet  Calculator  Help
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Stop
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— 5GI Contral-
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todify Schedule

Ayg. Status Clip

Chl: 1844 @

To halt stimulus presentation
» Click Stop.

Analyze the Data

As mentioned in previous examples, BioSigRP does not automatically determine
threshold levels. Instead, BioSigRP allows the user to place cursors on peaks in
selected data records. Each cursor provides the user with peak values and
latencies. The experienced clinician/researcher may use these values to
determine whether or not a threshold has been achieved. In this example, a

cursor has been automatically placed at the suspected distortion product
frequency.
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Il Cursor Edit

Pk Cancel

Add Cursar
Delete Cursor

Cursor Infia - 2

Time: 1453935
Level -61.65dB

T2-T1= 283714
L2-11= 4753dB

RMS 1:2 =
Text

i

I Hide  Defauk
I Lock Position
Comparison Data

Delta T1

Delta T2

Delta V:
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Record Info - 19

Sighien Index: 8
Channel 1
Time: 1229
Awerages 100
Artifacts 4
AudFreq 16000 Hz
Fi 0,903 He
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Level 60dBSFL
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To analyze the data

1.

3.

Create a comparison record, if desired.
a. Select the desired record.
b. Choose Make Comparison from the History menu.

Double-click in turn on each interesting experimental record in the History
Plot.

Enable Show Comparison if you wish to overlay a comparison plot.

In the below example, the auto-cursor function has placed cursor Il at
14539.35 Hz. The peak has an amplitude that is reduced from the primary
tone’s amplitude by approximately 60 dB.

Group Info -1

SubID: WT-1

=181=l

Refl
Ref2

9765 EHz 19531 3Hz 20296 9Hz 30062.5Hz 48828.1Hz

Building a Report

The worksheet provides you with three basic functions. First, it allows you to
graphically organize acquired data. Second, it allows you to perform
mathematical manipulations of the acquired data. Third, by choosing to
generate a report, you may output data for use by other applications.

To build the report
1. Drag the desired History Plot records into the Worksheet.

2. Drag individual records to the desired location within the Worksheet.
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To display cursors

1. Click the right mouse button anywhere in the Worksheet except directly

over a record or a record label.

You will see the Worksheet Preferences dialog box.

2. Check the Show Cursors box.
3. Click OK.

Generating a Report

To save worksheet data to a report file
1. Choose Export toCSV file ... from the Worksheet menu.

2. Select and enter all desired information.

3. Choose Generate Report.
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Appendix A Using BioSigRP with

System Il

This appendix provides the information needed to use BioSigRP with System 11
Hardware.

While SigGenRP and BioSig continue to support System Il hardware we
recommend continuing to use the version of SigGen and BioSig that was
purchased with System Il hardware whenever possible. SigGenRP and
BioSigRP are configured for System 3 by default. If you decide to use them with
System Il contact TDT for assistance with reconfiguring the software.

Requirements

In order to run BioSigRP with System Il hardware, you must have the following:
Q TDT's AP2 Array Processor

O APOS ONBOARD software (latest version available)

O TDT's XBUS hardware

Minimum
Bio-Amp

TG6 DA1 HB6 XBJ
SORECEC N o o O M onitor
4@ 5@ GO o %x) @

< OUPUS X gy O Transducer

TRIG CLOCK TRIG CLOCK SYNC TRIG CLOCK SYNC \Qé;;ﬁ @
O O N O O \) O O O ﬁ

The minimum System Il configuration is illustrated above. This system consists
of analog to digital conversion (AD1), digital to analog conversion (DAL), and a
transducer (HB6). Please note that a TG6 is also included in the illustration. A
TG6 is required to run BioSigRP and must be connected as shown.
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Basic
Scope \Lk TGe AD1 FT5 XBJ
Trigger i) 26 3& € )
4@ 5@ GQ IN-1 OUT-1
OUTPUTS\
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PC1 //Hlie XB1
- O O [ ’;,_E/ O —— Monitor
;| 80 80 2 2 0
N O ouT IN out IN ouT | RIGHT @\\——— Transducer
Bio-Amp -%"‘@ O (X (S O

Most BioSigRP systems require more functionality than that provided by the
minimum configuration. A typical System Il configuration is illustrated above.
With this system, the TG6 can be used to trigger the following: an optional
scope, single or dual channel stimulus presentation through the DA1, and data
acquisition through the AD1. The FT5 is used as an anti-aliasing filter for the
stimulus output. The two PA4s provide programmable attenuation for both
stimulus channels. If the stimulus is to be single channel only, the second PA4
may be used as a calibration attenuator. The PC1 is used to provide any
additional gain and/or filtering to the acquired signal.
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Some applications will require a more complete System Il configuration. Such a
configuration is illustrated above. This system is similar to that presented in the
previous section with the addition of several components. The two waveform
generators (WG2s) may be used to generate masking noise. The PF1 and two
additional PA4s may be used to filter and/or attenuate the masking signals. The
SW2 programmable cosine switch is used to apply a gate to the masker. The
SM3 may be used to mix the masker and stimulus signals. Finally, the MS1

may be used to monitor the final output signal.
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Setting up Acquisition

Sample Period. The value defined in the Sample Period field of the Acquisition
Setup dialog box specifies the sample period, the distance in microseconds
between successive data points, of the digital response signal. When continuous
signal play is enabled, the value of Sample Period defaults to 20 microseconds
and the field is disabled.

Use DAC Clock. When Use DAC Clock is checked, BioSigRP will time
stimulus presentation and data acquisition using the DAC clock instead of the
computer’s clock. This option is disabled when continuous play is enabled.

TDT Digital Biological Amplifier

The operation of the TDT Digital Biolocal Amplfier (DB4 and HS4) has been
fully integrated into BioSigRP.

To access the DB4 Setup dialog, choose DB4 BioAmp from the Setup Menu.
Refer to the DB4 manual for an explanation of the DB4 settings. Note that
settings made in this dialog box will not appear in the display on the DB4. The
Lock Channels box will set the same values for all channels.

DB4 Setup |
Select Device Ch-1 I Chr2 I
e [T Lock Charmel:  Highpass: Irﬂ Ok
h:d:-than BT Wi’ ompass Iril

Irmip. I - . I =
" 4-Chan Thrergﬁ: 7K j bift [T j Cancel

The DB4 has a 1.0 ms group delay when it is operated in 2-channel mode, and a
2.0 ms group delay when it is operated in 4-channel mode. To account for the
group delay, BioSigRP will delay acquisition by the appropriate duration when
Use DB4 is checked in the Acquisition Setup.
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Impedance Scan/Impedance Check

Impedance scanning and checking can be performed from the Operations menu.

Impedance scanning measures the impedance on each of the channels and
compares it to the impedance threshold value. The light next to the average
status box will turn red if the impedance is higher than the threshold. The light
will be green if it is less than the threshold. Impedance scan measures the
impedance once.

Impedance check continuously measures the impedance of the electrodes and
reports the values to the screen. To turn off impedance checking, select
Impedance Check from the Operations menu.
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Appendix B Eliminating 60 Hz Noise

Noise peaks that occur at regular intervals can occur when the system is affected
by 60 Hz electrical noise. You might not see the peak at 60 Hz if you have a 60
Hz notch filter in place, but harmonics can still be present. There are three
things you can do to minimize BioSigRP recording problems related to electrical
noise:

Record in an environment where the 60 Hz noise is limited (like a Faraday
cage).

Ensure that the electrode impedances are as close together as possible. If you are
using a 2 kHz electrode and a 4 kHz electrode, you will only get a reduction in
the 60 Hz noise and its multiples by half (as opposed to virtually eliminating it
in the amplifier). A differential amplifier will eliminate signals that are common
to both the recording and reference electrodes. If the impedances to these
electrodes are different, the common signals will have different voltages and not
be subtracted out.

Set the stimulus presentation rate at something other than a multiple of 60 Hz.
For example, if the presentation rate were 20 Hz, then it would line up perfectly
on the 60 Hz noise, and the noise would not be averaged out. Instead, make the
stimulus presentation rate something like 21 Hz (or 11 Hz, if you wanted to use
a 10 Hz presentation rate).
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