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CHAPTER 1 | INTRODUCTION

Empirical evidence suggests that ultrasonic vocalization (USV) can be used as a measure of motivational
and emotional state (Knutson et al. 2002). For instance, rodent pups emit distress USVs as a
consequence of maternal severance or hypothermia (Blumberg & Alberts, 1990; Hofer & Shair, 1993;
Sokoloff & Blumberg, 2005) and maternal responsiveness is proportional to the number of calls mouse
pups emit (D’Amato et al. 2005). Brudzynski & Pniak (2002) observed that mature laboratory rats emit
USVs in anticipation of social contact. Furthermore, USVs are produced as a result of painful stimulation
during fear conditioning (Antoniadis & McDonald, 1999; Lee et al, 2001) and as a result of morphine or
ethanol withdrawal (Vivian & Miczek, 1991; Moy et al. 2000, respectively). Although the empirical
evidence is somewhat inconclusive, one theory of motivation states that rat USVs can be divided
between 2 different kilohertz bandwidths. Vocalizations ranging between 50-70 kHz represent positive
affective states, but those in the 22 kHz range are characteristic of negative affective states (Knutson et
al. 2002). Whether or not this theory continues to garner empirical support, the evidence is clear that
USVs are good indicators of underlying motivational state.

USVs can be divided into four general classes: (1) distress calls, (2) long calls, (3) short calls, and (4) alarm
calls. Neonatal rat pups emit distress USVs at the average frequency of 40 kHz (Sokoloff & Blumberg,
2005) and this frequency decreases with age. Mature rats produce long calls that are just above the
audible range at 22 kHz (65-85 db), and these calls last for 300-4000 ms and have a narrow bandwidth of
1-6 kHz (Sales 1972). Long calls are associated with sexual behavior and aggression (Barfield et al 1979).
Short calls (32-96 kHz, 30-65 ms) occur during high levels of physical activity, arousal, and social contact
(Knutson et al. 1998). Finally, alarm calls (22 kHz) communicate the presence of a predator or are
produced as the result of experiencing a painful event (Blanchard et al. 1991; Antoniadis & McDonald,
1999; respectively).
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Dependent Variables

The Med Associates, Inc. ANL-937-1 Ultrasonic Vocalization (USV) Detector is designed to capture the
occurrence of ultrasonic vocalizations to provide quantitative data on a subject’s motivational,
emotional, or communicative state. The USV detector samples ultrasonic frequencies every 30
milliseconds and differentiates between two user-defined bandwidths.

MED-PC® can be used in conjunction with the USV detector to turn on the detector, and correlate
events such as food or shock delivery with the USV data acquisition. See Chapter 8, Using MED-PC®
Inputs/Outputs for details.

USV Occurrences

The USV data illustrate the onset and duration of vocalizations occurring within two user-defined
frequency bands above an amplitude threshold. Refer to Chapter 5, Capturing Ultrasonic Data, for
more information.

Sonogram

The Med USV Viewer data analysis utility included with the Med USV Detector produces a sonogram
that graphs USV occurrences in kilohertz over time. Thus, the sonogram provides information on the
duration and frequency of a USV, as well as relative changes in pitch. See Chapter 7, The MED USV
Viewer, for more information on the sonogram analysis.

Spectrogram

The Med USV Viewer can also produce a spectrogram which is a three-dimensional surface plot that
illustrates frequency, in kilohertz, by time and by amplitude in decibels. The spectrogram is particularly
well suited to revealing ultrasonic artifacts in the testing environment, such as ultrasonic vibrations
created by some fluorescent lamps or computer monitors. Once artifacts are recognized, the bandwidth
can be adjusted to isolate USVs from other ultrasonic events. See Chapter 6, Viewing The Spectrogram
and Chapter 7, The MED USV Viewer for details.

Cumulative Record

Data can be viewed as an event plot or in a cumulative fashion to represent the rate of USV occurrences.
Each occurrence of an ultrasonic vocalization causes an increase on MED-PC®’s SoftCR Pro” cumulative
plot. Med Associates provides the cumulative record as a method of estimating the rate of USV
occurrences. Refer to Chapter 8, Using MED-PC® Inputs/Outputs, for further information on how to
integrate MED-PC® with the USV Detector.
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CHAPTER 2 | SOFTWARE INSTALLATION

Software Installation

If the computer was purchased as part of USV Detector system from Med Associates, Inc., the SOF-937-1
USV Detector software and driver installation was completed at the factory. If the computer was not
purchased from Med Associates or was not a part of the system, follow the instructions below to install
the drivers and software.

Before beginning the software installation, phone, fax or e-mail Med Associates with the registration
information in order to receive the software installation password. This password will be necessary
during the software installation process.

Insert the SOF-937-1 Ultrasonic Vocalization Detector software CD into the CD drive and at the
welcome screen click Install. If the CD does not auto-start, navigate to the CD drive in Windows Explorer
and double click the “autorun.exe” file and click Install at the welcome screen. Successful installation of
each component will be indicated by a green check mark, a red X will indicate an unsuccessful
installation. When prompted enter the user name, company name and software installation password.
When the installation completes, click Finish.
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CHAPTER 3 | WIRING GUIDE

Stand-Alone Operation

NOTE: Do not connect or disconnect the unidirectional microphone when the ANL-937-1 is
connected to 28-volt power. Doing so may cause damage to the detector.

Refer to Figure 3-1 when completing the following steps.

Figure 3-1 - Stand Alone Operation Connections
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Connect the USB port on the ANL-937-1 USV Detector to any available USB port on the computer
using the USB cable provided.

Connect the unidirectional microphone to the Transducer Input connector on the ANL-937-1 USV
Detector.

Connect the +28 VDC connector on the ANL-937-1 USV Detector to the SG-501 power supply using
the SG-937P-10 power cable.
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MED-PC® Controlled Operation

NOTE: Do not connect or disconnect the unidirectional microphone when the ANL-937-1 is
connected to the MED Inputs on the connection panel. The ANL-937-1 receives +28 VDC
power from these connections. Doing so may cause damage to the microphone.

Follow the instructions in the MED-PC® User’s Guide, DOC-010, for information on hardware and
software installation and hardware configuration. All general information pertaining to translating and
compiling the ANL_937.mpc program, and modifying the MSN code, can be found in the MED-PC®
Programmer’s Manual, DOC-003. Refer to Figure 3-2 when following the steps below.

Figure 3-2 — MED-PC® Connection Panel Connections
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1. Connect the unidirectional microphone to the Transducer Input connector on the ANL-937-1 USV
Detector, as shown in Figure 3-1.

2. Connect the To MED Input 1 connector (Band 1) on the ANL-937-1 to Input 1 on the SG-716B
Connection Panel using a 3-pin Molex cable.

3. Connect the To MED Input 2 connector (Band 2) on the ANL-937-1 to Input 2 on the SG-716B
Connection Panel using a 3-pin Molex cable.

4. Connect the From MED Output connector on the ANL-937-1 to Output 1 on the SG-716B Connection
Panel using a 3-pin Molex cable.

5. For FFT Data collection, connect the USB port on the ANL-937-1 USV Detector to any available USB
port on the PC using the USB cable provided.
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CHAPTER 4 | DEVICE IDS AND OFFSETS

Both the Device IDs and offsets are factory preset, but if for any reason these values need to be changed
or if a new ANL-937-1 is being added to the system, the following steps explain the procedure.

1. Ensure that none of the ANL-937-1 devices are connected to the USB port on the computer and
open the USV Application software. The prompt shown in Figure 4-1 will appear. Connect the first
device to the USB port. This device will automatically be assigned Device ID 1.

Figure 4-1 - Setup of the ANI-937-1
=0 Setup ANL-937-1 SN
Microphone Offset

Flug in AML-937-1 power cable for Box 1.

2. Once the device is connected and has been recognized by the software, the screen shown in Figure
4-2 will appear. Select the Microphone Offset from the pull down menu (This number is marked on
each microphone). If there are additional devices to setup, select OK. If this is the only box to
setup, select Last Box.

Figure 4-2 - Selecting the Device Offset

(29 setup ANL-037-1 [E=REER

Microphone Offset | 0 -

Click Ok or Last Box to setup 1D for Box 1.

ok Last Box
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3. If OK was selected from the step above, the screen shown in Figure 4-3 will appear. Follow the
prompt by disconnecting Device ID 1 from the USB port and plug in the next ANL-937-1. This device

will automatically be assigned Device ID 2.

Figure 4-3 - Setup for Second ANL-937-1

%4 Setup ANL-937-1 E=REECT)

Microphone Offset | 0 =

AMNL-937-1 1D setup for Box 1 completed.

-

Unplug device and plug in ANL-937-1 for
Box 2.

...........................

............................

4. Follow steps 1-3 for each additional ANL-937-1 and select Last Box when the offset has been
selected for the final device. The screen shown in Figure 4-4 will appear. Select OK and connect all
of the ANL-937-1 devices that have been setup. When the application is restarted, the Device ID

tabs will be displayed, as shown in Figure 5-1.

Figure 4-4 - ANL-937-1 Setup Complete

rf"n;éar Setup ANL-G37-1 [ESREEC)

Microphone Offset [T =
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CHAPTER 5 | CAPTURING ULTRASONIC DATA

Upon launching the MED USV application the screen in Figure 5-1 will appear if the ANL-937-1 is running
current firmware. ANL-937-1s running older firmware will have a display as presented in Figure 5-2
where the All FFT Data and Maximum Band Amplitude options are grayed out.

Enter the desired values in the Low (kHz), High (kHz) and Threshold (dB) fields. In Figure 5-1, “Band 1”
will capture ultrasonic vocalizations occurring between 20 and 50 kHz, if they occur at 40 dB or higher.
“Band 2" will capture vocalizations occurring between 50 and 70 kHz at 40 dB or higher. In this example
a vocalization of 50 dB at 50 kHz will fall within the parameters set for both bands.

Once the values for bands 1 and 2 and the threshold are set, set the Save FFT Data option, the
Threshold Criteria option, and the Enable MED Input option. Then click the Update button to apply the
settings.

The MED USV software can be used with up to 16 devices. To configure each device independently,
select the device to configure by clicking on the Device ID tab. To configure all devices with the same
settings, select Configure Parameters > Set All, make a selection and then click the Update button.

NOTE: Acceptable band frequencies range from 20-100 kHz. The amplitude threshold limits are
between 10-150 dB. Bands 1 and 2 may overlap.

After clicking Update, click the Browse button to supply a data file name and save to location. Then click
Start to begin data acquisition.

Figure 5-1 - USV Application Display

, .
<3 MED ANL-937-1 USV Application L [

File  Configure Parameters Help

Current Settings
Bard 1 Band 2 Save FFT Data
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High [kHz] | 50 i Threshold Criteria
Threshold [dB) | 40 40 ™ Mawimum Band Amplitude

" Total Band Power

[ Enable MED Input
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Figure 5-2 - USV Application Display With Disabled Items

s ~
5 MED ANL-937-1 USV Application = et S
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Edited Settings
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{+ Total Band Power
Update

™ Enable MED Input
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Menu Options

e File Menu
0 Exit: Exits the MED USV application.
e Configure Parameters Menu
0 SetAll:
= Med Input:
e Disable: The MED Input will be disabled for all devices.
e Enable: The MED Input will be enabled for all devices.

NOTE: Enable MED Input should only be selected if the ANL-937-1 is being used in conjunction with
the optional MED-PC® software. Refer to Chapter 8, Using MED-PC® Inputs/Outputs, for more
information.

=  FFT Data:
e All FFT Data: All FFT Data will be saved.
e Only When Threshold Exceeded: FFT data will only be saved when the threshold is
exceeded.
=  Threshold Criteria:
e Maximum Band Amplitude: The dB threshold is calculated using the maximum band
amplitude.
e Total Band Power: The dB threshold is calculated using the total band power.
= Same As: Sets the same parameters for all connected devices based on the currently selected
device. The Update button must be clicked on each device, or the Configure Parameters >
Update All menu option must be selected to apply the settings to the hardware.
0 Update All: Parameter settings will be sent to all devices with an enabled Update button and valid
band settings. Any invalid settings will cause a warning message to appear, and the Update All
command will not be completed. Correct any invalid settings and select Update All again.
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Reset All: The software will reset the settings on all connected ANL-937-1s to the default values
and update the Device ID tabs. This selection should be made whenever a new ANL-937-1 is
connected to the computer, or if a Device ID tab is not appearing.

Help Menu

0 ANL-937-1 Manual: Opens the .pdf version of this manual.
O About...: Provides the Ultrasonic Vocalization Detector software version information.

Data Collection Options

Low (kHz): Vocalizations at frequencies below this cut-off value will be disregarded by the
software. The valid frequency range is between 20 kHz and 100 kHz.

High (kHz): Vocalizations at frequencies above this cut-off value will be disregarded by the
software. The valid frequency range is between 20 kHz and 100 kHz.

Threshold: Vocalizations must occur at an amplitude greater than this value in ordered to be
recorded by the software. The valid range is between 10 dB and 150 dB.

Band 1: The first frequency range of interest.

Band 2: The second frequency range of interest.

Update: After making changes to the options click the Update button to apply the changes to the
hardware. If any settings are invalid, an error message indicating which setting is incorrect will
appear.

Save FFT Data:

O All FFT Data: Records all FFT data for the experiment duration.
0 Only When Threshold Exceeded: Only records FFT data when the amplitude threshold has been

exceeded.
Threshold Criteria:

0 Maximum Band Amplitude: The dB threshold is calculated using the maximum band amplitude.
0 Total Band Power: The dB threshold is calculated using the total band power.

Enable MED Input: Check the Enable MED Input box to facilitate the starting and stopping of the
ANL-937-1 from within a MED-PC® protocol.

NOTE: Select Enable MED Input only if the ANL-937-1 is being used in conjunction with the optional
MED-PC® software. Refer to Chapter 8, Using MED-PC® Inputs/Outputs, for more information.

Browse: Click the Browse button to set the data file name and save to location. The data file
information must be set to enable the Start button.

Start: Click Start to begin data collection.

Stop: Click Stop at any point after clicking Start to discontinue data collection.

NOTE: Data will be automatically saved as a “*.bin” file. For instructions on how to access the *.bin file,
refer to Chapter 6, Viewing the Spectrogram and Chapter 7, The MED USV Viewer.
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CHAPTER 6 | VIEWING THE SPECTROGRAM

The *.bin files created during USV data acquisition can be accessed using the provided macros for
Microsoft Excel’ or with the Med USV Viewer (see Chapter 7, The MED USV Viewer). The macros
include a graphing utility that creates the spectrogram.

Open Microsoft Excel® and select File > Open, and browse to C:\Program Files\Med
Associates\Ultrasonic Vocalization or C:\Program Files(x86)\Med Associates\Ultrasonic Vocalization
depending on vyour operating system. If using Microsoft Excel® 2000 or 2003, select MED-
USV_2000_v2.xlIs and click Open. If using Microsoft Excel® 2007 or higher, select MED-
USV_2007_v2.xlIs and click Open.

Opening a Macro

Microsoft Excel® 2000 or 2003

After opening MED-USV_2000_v2.xls, the screen shown below should appear. Click Enable Macros. If
this screen does not appear, select Tools > Macro > Security, and set the security level to “medium.”

Figure 6-1 - Enable the Excel’ Macro

Microsoft Excel 2
C:\Documents and Settings| DesktopiMED-LUSY .xls contains macros.

Macros may contain viruses. It is always safe to disable macros, but if the | _—

macros are legitimate, you might lose some fun:tionelity‘_’//
1 Enable Macros J More Info |

Once the Excel® workbook is open, select Tools > Macro > Macros....

Figure 6-2 - Select the Macro Function

| Microsoft Excel - MED-USV.xls
@Eﬂe Edit View [nsert Format Iads. Data Window Help Adobe PDF

DEHS| &R B @Y seeling.. F7 i@ 2 ad -0 +|B 7 @
sl 9 Share Workbook...

F18 j = Protection 3

A B c Online Collaboration » | F G H | J

1
2 Macra » p Macros... Alt-+FB
3 Customize... & Record New Macra,..
4 Options... Security,..
g " £ visual Basic Editor AR+F11
7 @D Microsoft Script Editor  Ale+Shift+F11
g
9
10
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Select the macro named GetUSV, and click Run. Then

Figure 6-3 - Using the "GetUSV" Macro

ANL-937-1 ULTRASONIC VOCALIZATION DETECTOR

select the *.bin data file of interest.

Macro
Macro name:
| GekLISY E | RBun |
Getlsy
GraphUsy J Cancel
Step Inta
Edit
J Delete
Marras in: Al Open Workbooks j Options. .
Description
<CTRL-I= Loads MED LS file

Microsoft Excel® 2007 or higher

Open MED-USV_2007_v2.xls in Excel® the screen Figure 6-4 will appear.
settings, a security warning may appear, as shown below.

Depending on the security
If it does, click Options... and the screen

shown in Figure 6-5 will appear. Click Enable this content, then click OK.

Figure 6-4 — Excel Security Warning
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i Source -
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A B C D E F
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4 4 » M| Sheetl %1 | I |
Ready | 53 UE@ M| s00%=)— U ()
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Figure 6-5 — Excel 2007 Security Alert

r ™
Microsoft Office Security Opticns M

@ Security Alert - Macro

Macro

Macros have been disabled. Macros might contain viruses or other security hazards. Do
not enable this content unless you trust the source of this file.

Warning: It is not possible to determine that this content came from a
| trustworthy source. You should leave this content disabled unless the
content provides critical functionality and you trust its source.

Mare information

| File Path: C:\...am Files\MED Assodates\JltraSonic Vocalization\MED-JSY_2007_v2.xls

7) Help protect me from unknown content {recommended)

Open the Trust Center OK ] [ Cancel ]
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The menu options that allow the user to run and record macros appear on the Developer tab, which is
not visible by default. In order to view the Developer tab, click on the Office Button, and then click on
the Excel Options button. The screen shown in Figure 6-6 will appear.

Enable Show Developer tab in the Ribbon and click OK. The Developer tab should now appear on the
ribbon.

Figure 6-6 — Excel 2007 Options Screen

Excel Options l P _ i

Popular |

T
_g Change the most popular options in Excel.
Formulas
Proofing Top options for working with Bxcel
Save Show Mini Toolbar on selection (i
Enable Live Preview (i
Advanced
Show Developer tab in the Ribbon (1) <af————
Customize Color scheme: | Blue IZI
Add-Ins ScreenTip style: | Show feature descriptions in ScreenTips IZ|
Trust Center Create lists for use in sorts and fill sequences: | Edit Custom Lists...
Resources

When creating new workbooks

Use this font: Body Font El
Font size: 11 Iz‘

Default view for new sheets: | Normal View IZ|

Include this many sheets: 1 $

Personalize your copy of Microsoft Office

Username: | Jim Frei

Choose the languages you want to use with Microsoft Office: Language Settings...

oK ] [ Cancel
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Click the Macros button on the Developer tab and the screen in Figure 6-7 will appear. Highlight the
macro named GetUSV and click Run. Select the *.bin data file of interest and click Open.

Figure 6-7 — Excel 2007 Macro Menu

-

Macro M

Macro name:

-

Graphlsy Step Into
Options...

Macrosin: | All Open Warkbooks El

Description

<CTRLH > Loads MED USV file

If the screen in Figure 6-7 does not appear, click on the Macro Security button in the Code group (Figure

6-8) and select Disable all macros with notification (Figure 6-9) and click OK.

Figure 6-8 - Macro Security Button

(O 1 E & .
<y

Home Insert Page Layout

:_q ﬂ Record Macro

= B EUSE Relative References

Visual Macros
Basic | 2\ Macro Security |

Code
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Figure 6-9 - Macro Settings Screen

Trust Center [ “ M

-

Trusted Publishers "
Macro Settings b
Trusted Locations . . .
For macros in documents not in a trusted location:
Add-ins (7} Disable all macros without notification
) ) @ iDisable all macros with notification]
ActiveX Settings
I Disable all macros except digitally signed macros E
“"Macro Settings ) Enable all macros [not recommended; potentially dangerous code can
rurnj
Message Bar
Developer M Setti
External Content et —
Privacy Options |:| Trust access to the VBA project object model :
[ oK J [ Cancel
e
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The Spectrogram Macro “GetUSV”

Upon opening a *.bin data file, the spectrogram will automatically appear as an Excel® Workbook. Each
spectrogram is viewed as a “chart” worksheet, and the corresponding raw data are listed on the
subsequent spreadsheet.

Figure 6-10 — Sample Spectrogram Analysis Using GetUSV Macro

Environmental
artifacts

70-80

60-70
H50-60
H40-50
H30-40
m20-30
m10-20

m0-10
dB

“67.83

Seconds

0 e <138

&9 99
kHz
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NOTE: The spectrogram macro utilizes the “surface plot” from Microsoft Excel® that is limited to 255
continuous cells; therefore, the spectrogram macro is limited to the first 7.5 continuous seconds of an

experimental session. To view ultrasonic vocalizations that may occur after 7.5 seconds, use the

“GraphUSV” macro described below.

Using the “GraphUSV” Macro

The *.xls worksheet contains the data from which the spectrogram was created. To view a specific
portion of the data as a spectrogram, select the portion of cells in column D (Figure 6-11) that
correspond to the interval that is of interest.

The “GraphUSV” macro can also be used to view ultrasonic events that occur after the first 7.5
continuous seconds of data acquisition (see the NOTE above). Because of the limitations imposed by
Microsoft Excel®, only 255 total Excel® cells can be plotted in any single spectrogram. Open “GraphUSV”
in the same manner as described in the Opening a Macro section of this manual.

Figure 6-11 - Use "GraphUSV" to View a Portion of the *.xIs Data

AN 0 5 I &) 5 MED-USV_3007_v2xis [Read-Only] [Compatibility Mode] - MicrosoftBx... = | 1| 58

(O
)
2~ tiome | Inscrt | Fage Layout | Formutas || Data | Review | Vicw! | Developer || Addiins | Acrobat | Team | @) = = %

¥ |21 Properties J Map Properties J-,‘ Import

=
=
=l

| Expansion Packs (2, Export

isual Macros N
§ Refresh Data

Controls XML

D262 v fe | 68.37 ¥

A B C D E F G H I J =
253 69 69 67.29 27 27 Kl 30 32 31
254 7 il 67.32 29 29 30 3 3 31
255 46 47 67.35 19 18 17 17 17 17
256 40 40 675 17 18 17 17 16 16
257 40 40 6783 19 18 18 17 18 17
258 53 53 68.16 20 18 17 17 17 17
259 61 61 68.19 2 22 22 2 22 22
260 45 5 68.22 15 15 15 14 14 13
261 48 48 68 34 21 19 18 17 17 16
262 86 66 58 37] 28 2 26 28 28 26
263 52 52 68.4] [ Macro 2
264 58 58 68.52)
265 59 59 68.55] || Lacre name:
266 57 57 68.58 GraphUsV Run
267 56 56 65.7] Getlsv "
e 0 0 =
269 47 47 68.76
270 56 56 68.91
271 45 45 68 94
272 41 1 69.09)
273 4 B! 69.95]
274 66 66 69.99
275 56 55 70.02) =
276 72 72 70.14)
277 68 68 70.17| | | Macrosin: [all Open Workbocks =
278 47 47 702| || pescription
;;g ;ﬁ ;ﬁ ;ggg <CTRL-g> Plots graph of 'D' column selected range
281 44 44 70.38
262 33 45 8922 Cancel
263 42 15 89 25
284 35 45 59.4] vz 77
285 40 48 89.43 16 16 15 15 15 15
286 64 64 89.58 26 24 27 24 25 24
267 39 58 89 61 22 19 25 21 18 18
288 68 68 89 64 28 28 28 28 29 28
289 32 42 89.82) 24 22 19 17 17 16
290 3 47 89.85 17 17 17 16 16 16
291 45 5 89.88 18 17 18 17 16 16
292 32 40 90 03 19 17 18 16 17 16
293 39 42 90 06 19 18 18 18 17 16
294 30 il 107.73 17 17 16 16 15 15
H 4 F H| Chartl | Sheet2 - Sheetl %] | I |
Ready | 23 Average: 76.5416129  Count 31 Sum: 237279 |[E8 O | (S (4]
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Figure 6-12 - The Spectrogram Resulting From the "GraphUSV" Macro

80— P I—

70 + L — —

dB

89.61

39 —— Seconds

79 £ $8.37

kHz

Comparison of Data Options

The Ultrasonic Vocalization Detector software allows the user to set the threshold value based on the
Maximum Band Amplitude (MBA) or the Total Band Power (TBP) as well as selecting whether to record
all FFT data or to only record FFT data while the threshold is met or exceeded. The following figures
were generated with sample data files that were not produced with live subjects, but were produced in
an attempt to illustrate the differences between the data options.

Figure 6-13 provides an example of sample data collected using a 40dB threshold based on the MBA,
and all FFT data was collected. In Figure 6-14 the FFT data is recorded only when the 40 dB threshold is
met or exceeded. One can view the “noise” before and between the ultrasonic vocalizations in Figure
6-13 and not in Figure 6-14.

Selecting to record all FFT data or only recording FFT data at or above the threshold using the TBP value
produces similar results.
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Figure 6-13 — MBA, 40 dB Threshold, All FFT Data Recorded
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The *.xls Data File

View the Excel® raw data created from the *.bin file by selecting the spreadsheet corresponding to a
specific spectrogram chart. Figure 6-15 illustrates a portion of a sample data file that is created when a
spectrogram is created. Refer to the explanation following Figure 6-15.

Figure 6-15 - Sample .xIsx Data File

A B c D E F G H J K L M M

1 #1-C:\UJsers\Sample USVVAT pup-4_01.bin @

2 | 11272016 11:03

3 20 60 40

4 50 90 40 (@

5 >
6 @ @ @ 20 1 22 23 24 25 26 27 28 29
7 33 42 0 18 17 18 17 17 17 16 15 15 15
8 39 40 0.03 17 17 16 16 16 16 15 14 14 14
9 40 49 0.15 17 18 17 16 16 15 15 15 15 16
10 40 41 0.18 17 17 16 15 15 15 15 15 14 14
1 32 40 345 18 19 18 18 18 17 16 16 16 16

1.) Data file name.

2.) Date and time data file was recorded.

3.) Band 1 frequency range and amplitude threshold.

4.) Band 2 frequency range and amplitude threshold.

5.) Band 1 power (dB) during the vocalization. This is based on the maximum band amplitude or the
total band power.

6.) Band 2 power (dB) during the vocalization. This is based on the maximum band amplitude or the
total band power.

7.) Time at which the vocalization occurred in seconds from the start of data acquistion.

) Row 6 is the entire frequency range from 20 kHz to 100 kHz. The values under each frequency

are the amplitudes at which the frequency occurred during that particular vocalization.
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CHAPTER 7 | THE MED USV VIEWER

The MED USV Viewer may be used to produce a spectrogram or a sonogram to view the quantity and
decibel level of USVs in each user-defined bandwidth. Any *.bin data file created by the ANL-937-1 can
be examined with the USV Viewer.

Opening a *.bin file with the USV Viewer

After opening the MED USV Viewer click the View menu and select Sonogram or Spectrogram to view
either display. Then click File > Open File, navigate to and select the *.bin file to be used and click Open.
Figure 7-1 is a sample sonogram. Click View and select the other view at any time to switch views. Figure
7-3 is the spectrogram of the same sample data used in Figure 7-1.

Figure 7-1 - Sonogram of Sample Data

= [ B [ |

< MED USV Viewer

File View Help

Saonagram - C:A\U zershjmfD ownloadsvA7 pup-4_07.bin

100

Frequency (kHz]

| | 1 1 | | 1 1 1 |
0 20 40 G0 80 100 120 140 160 180 200 220 240 260 280
Time [z)

Acquisition Settings

Save FFT Data

Band 1 Vocalizations

Band1 Band 2 A # of Band 1
’— I_ ™ AIFFT Data Woc Start Time 1278 13500 1383 14.04 i
Low (kHz]| 20 =0 & Orly When Threshold Exceeded Yoc Length 0.03 0.03 0.03 0.0 VDCI—‘Z'I;?D”S
slogliziel 60 90 Threshald Criteria o ﬂ
Threshold [dB] | 40 [ 40 | Maximum Band Amplitude Band 2 acalizations
& Total Band Power oo Start Time 0.00 015 345 3.96 11.04 HofBand2
Voclength| 006 006 003 003 ooy vooalizstions
Enable MED Input: O P ﬂ 304

While viewing a sonogram click View > Scroll Forward, or press F8, to scroll forward through the
timeline. Click View > Scroll Back, or press F7, to scroll backward through the timeline.

NOTE: The sonogram in the MED USV Viewer plots only the maximum kHz value for each band for any
given time point; therefore, two data points (band 1 & 2) may exist at any given time.

The number of USVs for each band, as well as the onset time and length of each USV, appear in the
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lower right portion of the display, see Figure 7-2 . Clicking on a vocalization start time or length value
will zoom the sonogram in on that data point.

Figure 7-2 - Onset, Duration and Total Number USVs per Band

Band 1 Yocalizations

Yoo Start Time 015 1278 1350 1383 1404 f#of Band 1
Yoo Length £ : 0.03 0.03 0.02 o Yecalizations

P ﬂ 212
Band 2 Vocalizations

Voo Stat Time| 000 015 345 336 1104 HofBand2
Voclength| 006 008 003 003 o3 Yecalizations

aN SINET

Figure 7-3 - Spectrogram of Sample Data

~
=3 MED USV Viewer =NEEN X

Eile View Help
Spectrogram - C:\Usershjimi\Download:\A7 pup-4_01.bin

Acquisition Settings Save FFT Data Band 1 Vocalizations
Band 1 Band 2 1278 1380 1303 1404 HofBandi

 AIFFT Data e sl e an
Low [kHz] | 20 LI Wocalizations
ow (kHz) " Only Wwhen Threshold Exceeded Voo Lengtht, 0.03 0.03 0.03 DE |—21 2

High [kHz) ’ﬁ W Threzhold Criteria —
Threshold (48] W W " Magirnum Band Amplitude Band 2 Yocalizations
& Total Band Pawer Yoo Start Time 0.00 015 3.45 395 11.04) HofBand2
Yoo Length 0.0 0.08 0.03 0.03 ooz Wocalizations
Enable MED Input: OFff Pl ﬂ 304

While viewing a spectrogram the mouse wheel may be used to zoom in or out on the spectrogram. Left
click and hold the mouse button and move the mouse to rotate the spectrogram around each axis. Click
View > Restore to Max, or press Ctrl + R, to restore the spectrogram to the default view.

-24 - DOC-043 Rev 1.6 Copyright © 2016
Med Associates, Inc.


http://www.razelscientific.com/

MED ASSOCIATES, INC.

Editing Viewer Parameters

ANL-937-1 ULTRASONIC VOCALIZATION DETECTOR

Click File > Edit Parameters to adjust the properties of the USV Viewer sonogram or spectrogram. The

adjustable parameters depend on whether a sonogram or spectrogram is being viewed, see Figure 7-4

and Figure 7-5.

The Y-axis minimum and maximum values are 19 kHz and 101 kHz respectively. To modify the fields, use

the up/down arrows to the right of each field, or place the cursor in each field and type a numeric value.

Change the colors corresponding to each decibel range by clicking that decibel range. When all

modifications have been made, press OK.

Figure 7-4 — Adjustable Sonogram Display Parameters

<2 Edit Parameters @
Az Start Time [s): U-UU% 10-20 dB 51-60 dB
¥-tiis End Time (s 285.ﬂ3|§| 21-3048 B sns
5 31-40dB | B
iz Min Frequency [kHz): % 41508 | . E
‘r-&is Max Frequency [kHz): | 10 %
v Show Band 1
ZAis Min oB: o - Showpand2
Z-tis Maw dB: 30|§|
Seroll Width [s): 1 -IJIJE|
Min Time B etween Yocalizations (s): B-UB%
ol Cancel |
Figure 7-5 - Adjustable Spectrogram Display Parameters
<3 Edit Parameters é

s Start Time [5): ’W%
Hedixis End Time (s) ]m%
‘iz Min Frequency (kHz): ’719% —|

101%

=

Z-4is Min dB: ’70% -
Z s M dB: ’780%
Sorall Width [s): W%
tin Time Between Yocalizations [z): m%

Cancel |

iz Maw Frequency [kHz):

1=

Printing a Sonogram or Spectrogram

Sonograms and spectrograms may be printed by clicking File > Print, selecting which item is to be

printed, selecting a printer and clicking Print. Click Cancel to cancel the printing operation.

-25-

DOC-043 Rev 1.6 Copyright © 2016
Med Associates, Inc.


http://www.razelscientific.com/

MED ASSOCIATES, INC. ANL-937-1 ULTRASONIC VOCALIZATION DETECTOR

Exporting Data to Microsoft Excel®

To export data for use in Microsoft Excel®, click File > Export to CSV File and in the “Save USV -> CSV
File” window supply a file name and save to location.

To open the .csv data file in Excel® click the open file icon and in the “Open” window set the file type
drop down to “All Files (*.*)”, select the *.csv file and click Open. See Figure 7-6.

Figure 7-6 - Excel® Spreadsheet From *.csv Data File

'j/,;.;;_!\ NEETED AT pup-4_01.csv - Microsoft Excel [E=m R
- Home Insert Page Layout Formulas Data Review View Developer Add-Ins Acrobat Team © - 7 x
ii:;y Calibri Sl A AT [F | | Siwmap e General - 13‘ % _’_:“ﬂl j‘:‘] j\ ;—‘ E:‘:\tfsum . %? Ea
Paste # Format Painter || B £ U || |- A-| = E e MergeacCenter~ ||| § - % 9 ||%8 5% Fcon’u:ndawtttuﬁ‘ngalv a:?;r;‘a:v st;i- Insert Delete Formst i ;i?tretr% ;;T::rai

Clipboard ) Font 2] Alignment & Number & Styles Cells Editing
A2 ~ [ 5= ‘ Created: 1/12/2016 11:03:26 AM
A B 5 D E F G H 1 J K 15 M N (o] P
1 C:\Users\sample\A7 pup-4 0Lbin
2 [Created: 1/12/2016 11:03:26 AM !
3
4
5 Low Freq  High Freq Threshold Enable MED Input:  Off
6 Band1 20 60 40 Save FFT Data: Only When Threshold Exceeded
7 Band 2 50 90 40 Threshold Criteria: Total Band Power
8
9 Band 1Peak Band 2 Peak Time 20kHz 21kHz 22 kHz 23 kHz 24 kHz 25kHz 26 kHz 27 kHz 28 kHz 29kHz 30 kHz 31kHz
10 39 a0 0.03 17 17 16 16 16 16 15 14 14 14 14 14
1 40 ag 0.15 17 18 17 16 16 15 15 15 15 16 15 16
12 40 a1 0.18 17 17 16 15 15 15 15 15 14 14 14 13
13 32 40 3.45 18 19 18 18 18 17 16 16 16 16 15 16
14 30 a 3.96 17 18 17 17 16 16 16 15 15 15 13 14
15 38 40 11.04 19 18 18 17 17 17 16 16 15 15 14 14
16 32 a0 11.22 17 18 17 16 16 16 15 16 15 14 14 14
17 34 49 114 18 19 18 17 17 17 16 16 16 16 16 16
18 39 42 11.58 17 17 16 15 15 15 14 14 14 14 13 12
W 4+ M| A7 pup-4 01 %] 1]
Ready | 7 [EEEETNE) O o

NOTE: The export function in the USV Viewer creates a data file that does not differ from the file
created by the GetUSV Macro.

Exporting Data To A Text File

To create a *.txt data file that may be opened in Notepad, WordPad, or any word processing program
with the USV Viewer, click File > Save As. In the “Save File As” window supply a file name and save to
location and click Save. See Figure 7-7.
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Figure 7-7 - Sample Text Data File in Microsoft Notepad

| A7 pup-4_0Ltxt - Notepad =R X

File Edit Format View Help

C:\Users‘\sample\A7 pup-4_01.bin o~
Created: 1/12/2016 11:03:26 AM

m

Band 1 Low Freq: 20 Band 2 Low Freq: 50
Band 1 High Freg: 60 Band 2 High Freq: 90
Band 1 Threshold: 40 Band 2 Threshold: 40

Enable MED Input: off
save FFT Data: only when Threshold Exceeded
Threshold Criteria: Total Band Power

Min Time Between Vocalizations: 0.06s

gand 1:

vocalization start Time: 0.15 vocalization Length: 0.0
vocalization start Time: 12.78 vocalization Length: 0.03
vocalization start Time: 13.50 vocalization Length: 0.03
vocalization start Time: 13.83 vocalization Length: 0.03
vocalization start Time: 14.04 vocalization Length: 0.03
vocalization start Time: 18.21 vocalization Length: 0.09
vocalization start Time: 18§.39 vocalization Length: 0.09
vocalization start Time: 18.57 vocalization Length: 0.09
Vocalization Start Time: 18.7 Vocalization Length: 0.12
vocalization start Time: 18.93 vocalization Length: 0.09
Vocalization Start Time: 19.11 Vocalization Length: 0.09
\[vocalization start Time: 19.29 vocalization Length: 0.09
Vocalization Start Time: 19.47 Vocalization Length: 0.09
vocalization start Time: 19.65 vocalization Length: 0.06
Vocalization Start Time: 19,83 Vocalization Length: 0.03 -

7| 3

The time of the vocalization onset and the duration of each vocalization are listed underneath each
“band” heading. The data reflect only those vocalizations that occurred above the user-defined decibel
threshold and within each band range.

Help Menu

The help menu provides access to the MED USV Viewer manual and software version information.
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CHAPTER 8 | USING MED-PC® INPUTS/OUTPUTS

Follow the wiring instructions listed in the MED-PC® Controlled Operation section of this manual to
connect the ANL-937-1 USV Detector to the MED-PC® inputs and outputs. MED-PC® can automatically
control the start and stop of USV data acquisition to correspond to stimulus events within an operant
chamber.

One benefit of using the USV detector in conjunction with MED-PC® is that data can be viewed via the
Med Associates SoftCR (SOF-721) or SoftCR Pro (SOF-722) Cumulative Recorder applications. The
MedState Notation application titled ANL-937.mpc can be used to do this.

Running the ANL-937.mpc Program in MED-PC®

Programs written in MedState Notation must be compiled in Trans IV before they may be executed in
MED-PC®. To compile a program, open Trans IV and click File > Open, select the ANL-937.mpc file in the
Open file window and click Open. Now click the Make icon, see Figure 8-1, and Trans IV will compile the
program for use in MED-PC®. If any problems are encountered during this process, refer to the on-
screen help menu or the MED-PC® User’s Manual, DOC-010, or contact Med Associates, Inc. for
assistance.

Figure 8-1 - Trans IV Make Icon

&) TRANS IV —

File Edit Search Options Translation Window Help
JPle %D O] vlel| Qat| »[es|4—

§8] C:\MED-PC IV\MPCVANL-937.MPC
1
2
3

After ANL-937.mpc is compiled open the USV detector application and set the data acquisition

% Copyright (C) 2008 MED Associates, All rights reserved.

% ANL-937.mpc

parameters, refer to Figure 5-1. Be certain that “Enable MED Input” is checked. Click Browse, and in
the “Experiment Name” window supply a file name and save to location, then click Save. Click the
Update button to send the parameters to the ANL-937-1 and enable the Start button.

Open MED-PC® and use the Experiment Loading Wizard to select the box(es) to load, adjust any
program parameters and issue the start command. If the wizard does automatically open, click the
wizard icon on the MED-PC® tool bar, see Figure 8-2.

Figure 8-2 — Program Wizard Icon In the MED-PC® Tool Bar

-

:{ MED-PCIV
H -."f

File C gure View Macros Help

A@|¢| ﬁx|m|¢l\| | |m| J:|| Q‘| Summary Show Fows:|1 f%

Box Subject |Exper... |Group Load Program | |m
1 Clozad
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Sample Data File Created by ANL-937.mpc

The ANL-937.mpc program creates a *.txt data file that can be viewed in any word processing program

or spreadsheet. An example of a MED-PC® data file appears below with comments explaining the

different sections and data values.

File: D:\Program Files\MED Associates\MED-PC.new\DATA\!2005-07-07.Ss1

Start Date: 07/07/10
End Date: 07/07/10
Subject: 1
Experiment: O
Group: O

Box: 1

Start Time: 9:29:00
End Time: 9:32:22
MSN: ANL_937

B: 0.000

E: 8.000

G: 6.000

H: 0.000

I: 44000

J: 16.000

K: 12.000

L: 0.000

M: 0.000

N: 0.000

0: 0.000

P: 0.000

Q: 0.000

R: 0.000

S: 180.010

T: 1720.000

U: 0.000

V: 0.000

W: 0.000

X: 0.000

Y: 0.000

Z: 0.000

Array A includes the independent variables defined during the load wizard.

\

A: Acclimation time(seconds)

0: 3000.000

>‘ Subject & session identifying information

Total band 1 vocalizations above dB threshold value
Total band 2 vocalizations above dB threshold value

Not Used

Subscript that codes for the IRT Array C (for SoftCR)
Subscript for the Vocal Band 1, see Array D

Subscript for the Vocal
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Not Used
Elapsed Time in Session

Elapsed time in 0.01 second

Not Used
Not Used
Not Used
Not Used

Band 2,

see Array E

increments for SoftCR

Counter for Vocal Band 1 Above Threshold
Counter for Vocal Band 2 Above Threshold

Session Length(minutes)

3.000

Using SoftCR?(Yes=1 No=0)

1.000

Array Cis used by SoftCR Pro and contains codes for event pens and the cumulative recorder.

C:
0: 3149.100
6: 108.100
12: 179.100
18: 2410.100
24: 189.100
30: 501.110
36: 1079.100
42: 1720.300

Array D lists Band 1 On/Off Times.

D:
0: 31.490
6: 75.290
12: 132.290

.600
.600
.600
.600
.600
.610
.600
.310

[eNeoloNoNoNoNoNo)

38.450
80.690
135.570

580.110 0.610
38.500 55.110
2.110 0.610
188.110 0.610
259.500 297.100
2666.510 922.100
546.110 0.610
40.690 41.070
82.680 85.270
146.360 162.810
-29-

116.500
0.610
410.500
352.500
0.600
0.600
518.510

44.120
88.240

116.510
71.510

295.510
10.510

316.500
328.500
581.500

48.240
91.400
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Array F lists Band 2 On/Off Times.

F:

0: 37.290 39.610 41.620 42.330 44.140 51.190
6: 77.170 80.790 96.410 123.070 151.820 157.000

The SoftCR & SoftCR Pro Report

ANL-937-1 ULTRASONIC VOCALIZATION DETECTOR

The SoftCR or SoftCR Pro Cumulative Recorder can be used to graphically plot the data obtained from
the ANL-937.mpc application. Refer to the SOF-721 SoftCR, DOC-034, or SOF-722 SoftCR Pro, DOC-204,
users’ manuals for instruction on how to use these optional data utilities. Graphing parameters can be

modified and the file can be saved as a *.pdf.

Figure 8-3 — SoftCR Cumulative Record of Ultrasonic Events
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The ANL_937.mpc Program

The entire program for integrating the USV Detector with MED-PC® is listed below. This information is

included in the manual as a reference. Please make a backup copy of ANL-937.mpc so that

modifications are made to the code, an unadulterated copy will be available.

A A A A V& e

Copyright (C) 2008 MED Associates, All rights reserved.
ANL-937 .mpc

This example program demonstrates how to turn on the recording for the ANL-937
microphone device and how to record the responses from the device.

The Array®"s D and F contain the absolute times from when the program started
that each event happened. For example Array Element D(0) contains the first
absolute time that the Band 1 Vocal went above its Threshold value. Array
Element D(1) contains the first absolute time that the Band 1 Vocal fell below
its Threshold value. Array Element D(2) contains the second absolute time
that the Band 1 Vocal went above its Threshold value. Array Element D(3)
contains the second absolute time that the Band 1 Vocal fell below its
Threshold value. Etcetera.

The Variables E and G contain the total number of times that each Vocal Band
went above their respective Threshold values.

if
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\

\ The Array C contains the same information as the Array"s D and F and the

\ Variables E and G, but it is recorded using the SoftCR data format. SoftCR is
\ an external program from MED-PC 1V that can graph the data contained in Array C
\ so that it may be more easily understood. If SoftCR data is not desired, then
\ just set the value in Array Element A(2) [ A("SoftCR) ] to O.

\

\ SoftCR data is recorded in Relative Mode with a 10ms Resolution.

\

\ The Input and Output constants listed below should be changed to match the

\ existing hardware configuration. The two Inputs need to be in Level Mode.

\ Level Mode is set by selecting the appropriate Jumper or Switch (depending on
\ the Input Card version) on the Input Card.

\ Inputs

~VocalBandl = 1 \ Level Mode

~VocalBand2 = 2 \ Level Mode

\Outputs

ANStartRec = 1

\ AQ = Control Variables with Assigned Aliases as Defined

Var_Alias Acclimation Time (sec) A(0) \ Default = 60 seconds

Var_Alias Session Length (min) = A(1) \ Default = 60 minutes
Var_Alias SoftCR Data Array (Yes=1 No=0) = A(2) \ Default = Yes
\ Constants for Array AQ

~cclim =0

~Session = 1

NSoftCR = 2

\ List Data Variables Here

\ CQ = IRT Array and Event Pen Code for Soft Cum. Recorder

\ DQ = Array of Band 1 On/Off Times

\ D(0) = Time When Vocalization Went Above Band 1 Threshold
\ D(1) = Time When Vocalization Went Below Band 1 Threshold
\ D(2) = Time When Vocalization Went Above Band 1 Threshold
\ D(3) = Time When Vocalization Went Below Band 1 Threshold
\ -

\ D(998) = Time When Vocalization Went Above Band 1 Threshold
\ D(999) = Time When Vocalization Went Below Band 1 Threshold
\ E = Total Band 1 Vocalizations

\ FQ = Array of Band 2 On/Off Times

\ F(0) = Time When Vocalization Went Above Band 2 Threshold

\ F(1) = Time When Vocalization Went Below Band 2 Threshold

\ F(2) = Time When Vocalization Went Above Band 2 Threshold

\ F(3) = Time When Vocalization Went Below Band 2 Threshold

\ -

\ F(998) = Time When Vocalization Went Above Band 2 Threshold
\ F(999) = Time When Vocalization Went Below Band 2 Threshold
\ G = Total Band 2 Vocalizations

\ List Working Variables Here

\ | = Subscript for the IRT Array C

\ J = Subscript for the Vocal Band 1 Array D

\ K = Subscript for the Vocal Band 2 Array E

\ S = Elapsed Time in Session

\ T = Elapsed Time in 0.01 sec Increments for SoftCR Data

\ Y = Counter for Vocal Band 1 Above Threshold

\ Z = Counter for Vocal Band 2 Above Threshold

DIM A =2

DIM C = 10000

DIM D = 1000
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DIM F = 1000

\ Z-Pulses Used in this Program

AStartRec =1 \ Z1 = Start Recording

~VocallOn =2 \ Z2 = Signal Vocal 1 Above Threshold
~Vocall0ff = 3 \ zZ3 = Signal Vocal 1 Below Threshold
~Vocal20n =4 \ zZ4 = Signal Vocal 2 Above Threshold
~Vocal20ff = 5 \ zZ5 = Signal Vocal 2 Below Threshold
~EndSess = 32 \ Z32 = End of Session Signal

DISKCOLUMNS = 6

\

\ ANL-937 Schedule

\ S1 - Set Default Values

\ Acclimation Time (60 seconds)
\ Session Length (60 minutes)
\ SoftCR Activation (1-Yes)

\

S.Ss.1,

S1

6.001": SET A(“Acclim) = 60, A("Session) = 60, A("SoftCR) = 1 ---> S2
S2, \ First Statement: Wait for START signal.
\

\ Second Statement: Update screen display with default values
\ for control variables. This will show any changes made via
\ the "Configure | Change Variables™ Window prior to START.
#START: CLEAR 1,60; SET A(“Acclim) = A(™Acclim) * 1" ---> S3
1": SHOW 1,Acclim Time,A("Acclim), 2,Session Length,A("Session), 3,SoftCR Code,A("SoftCR) --->
SX

S3, \ Time Acclimation Period.
\ Turn on Recording Output and Signal
\ that Recording has Started.
A(MAcclim)#T: SHOW 2,Total Band 1,E, 3,Total Band 2,G;
ON ~StartRec; Z/"StartRec ---> S4

sS4,
1": ---> SX

\

\ RECORD RESPONSES FOR BAND 1

\

S.S.3,

Ss1, \ Wait for Acclimation Period to End.
#Z"StartRec: ---> S2

S2, \ Record the Absolute Time that the Vocal

\ Band 1 went above its Threshold and the
\ Total Number of Responses on Vocal Band 1.
#Z"NEndSess: ---> S4
#Z"VocallOn: SET D(J) =S, J =J + 1, D(J) = -987.987;
ADD E; SHOW 2,Total Band 1,E ---> S3

S3, \ Record the Absolute Time that the Vocal
\ Band 1 went below its Threshold.
#Z~EndSess: ---> S4
#Z~VocallO0ff: SET D(J) =S, J =J + 1, D(J) = -987.987 ---> S2

sS4, \ Holding State at End of Session
1": -—-> SX

RECORD RESPONSES FOR BAND 2

.S.5,
1, \ Wait for Acclimation Period to End.
#Z"StartRec: ---> S2

nwwnzsrs7s
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S2, \ Record the Absolute Time that the Vocal
\ Band 2 went above its Threshold and the
\ Total Number of Responses on Vocal Band 2.
#Z"EndSess: ---> S4
#Z”Vocal20n: SET F(K) = S, K=K + 1, F(K) = -987.987;
ADD G; SHOW 3,Total Band 2,G ---> S3

S3, \ Record the Absolute Time that the Vocal
\ Band 2 went below its Threshold.

#Z"EndSess: ---> S4

#Z"Vocal20ff: SET F(K) = S, K =K + 1, F(K) = -987.987 ---> S2
S4, \ Holding State at End of Session

1": -—--> SX
\
\ VOCAL BAND 1 THRESHOLD - 20ms ABOVE, 20ms BELOW
\
S.S.7, Vocal Band 1 Threshold - 20ms Above, 20ms Below.

\

S1, \ Inputs in Level Mode generate an Input "count'" on each

\ Interrupt. With a 10ms system Resolution 2 counts

\ will be reached in 20ms. The Z~VocallOn pulse is used

\ to signal that it is above its Threshold. The second

\ statement resets the counter every 20 ms so that false

\ readings less than 20ms will not constitute a response.

#R~VocalBandl: ADD Y; IF Y >= 2 [@AboveThreshold, @FalseReading]
@Above: Z~VocallOn; SET Y = 0 ---> S2
@False: ---> SX

0.02": SETY =0 --—> S1

Ss2, \ As long as the Vocal 1 level is above its Threshold
\ the second statement causes a re-entry to this State.
\ This resets the the internal 20ms Timer so it never
\ times out. When the level falls below the Threshold
\ in Band 1 for 20ms the Timer times out and a
\ Z~VocallOff pulse signals the release of the event.
0.02": Z"VocallOff ---> S1

#R~VocalBandl: ---> S2
\
\ VOCAL BAND 2 THRESHOLD - 20ms ABOVE, 20ms BELOW
\
S.S.9,
S1,

#R”~VocalBand2: ADD Z; IF Z >= 2 [@AboveThreshold, @FalseReading]
@Above: zZ~Vocal20n; SET Z = 0 ---> S2

@False: ---> SX
0.02": SET Z =0 ---> S1
S2,
0.02": zZ~Vocal20ff ---> S1
#R~VocalBand2: ---> S2
\
\ INCREMENT TIME T FOR IRT AND EVENT ARRAY
\
S.S.11,
S1,
#START: IF A(~SoftCR) > 0 [] ---> S2
S2,
0.01": ADD T ---> SX
#232: ---> S1
\
\ ADD A STEP O ELEMENT TO ARRAY C FOR EACH VOCAL BAND 1 RESPONSE
\
S.S.13,
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S,
#Z~StartRec: IF A("SoftCR) > 0 [] ---> S2
S2, \ Vocal 1 Response above its Threshold
#Z"EndSess: ---> S1
#Z~VocallOn: SET C(1) = T + 0.10, T = 0; ADD 1I;
IF 1 = 10000 [@True, @False]
@True: ---> S1

@False: SET C(l) = -987.987 ---> SX

\
\ ADD A STEP 1 ELEMENT TO ARRAY C FOR EACH VOCAL BAND 2 RESPONSE
\

S.S.15,

S1,
#Z"StartRec: IF A("SoftCR) > 0 [] ---> S2

S2, \ Vocal 1 Response above its Threshold
#Z~EndSess: ---> Sl
#Z™Vocal20n: SET C(1) =T + 0.11, T = 0; ADD 1;

IF 1 = 10000 [@True, @False]
@True: ---> S1

@False: SET C(l) = -987.987 ---> SX

\
\ RAISE THE EVENT O ELEMENT IN ARRAY C FOR THE LENGTH OF TIME
\ THAT VOCAL BAND 1 IS ABOVE ITS THRESHOLD
\
S.S.17,
S1,
#Z"StartRec: IF A("SoftCR) > 0 [] ---> S2
s2, \ Raise the Event 0 Element
#Z~EndSess: ---> Sl
#Z~VocallOn: SET C(1) =T + 0.60, T=0, I =1 + 1;
IF 1 >= 10000 [@True, @False]
@True: ---> S1
@False: SET C(1) = -987.987 ---> S3
S3, \ Lower the Event 0 Element
#Z"EndSess: ---> S1
#Z™Vocal1lOff: SET C(1) =T + 0.50, T=0, I =1 + 1;
IF 1 >= 10000 [@True, @False]
@True: ---> S1
@False: SET C(l) = -987.987 ---> S2
\
\ RAISE THE EVENT 1 ELEMENT IN ARRAY C FOR THE LENGTH OF TIME
\ THAT VOCAL BAND 2 IS ABOVE ITS THRESHOLD
\
S.S.19,
S1,
#Z"StartRec: IF A("SoftCR) > O [@ActivateSoftCR, @NoSoftCR]
@ActSoftCR: ---> S2
@NoSoftCR: SET C(0) = -987.987 ---> SX \ Seal Array
S2, \ Raise the Event 1 Element
#Z~EndSess: ---> Sl
#Z™Vocal20n: SET C(1) =T + 0.61, T=0, 1 =1 + 1;
IF 1 >= 10000 [@True, @False]
@True: ---> S1
@False: SET C(l) = -987.987 ---> S3
S3, \ Lower the Event 1 Element
#Z~EndSess: ---> Sl
#Z™\Vocal20ff: SET C(1) =T + 0.51, T=0, I =1 + 1;
IF 1 >= 10000 [@True, @False]
@True: ---> S1

@False: SET C(l) = -987.987 ---> S2
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SESSION CLOCK

.S.21,
1,
#START: SHOW 1,Session,S/60 ---> S2

0nwnz-srs7s

Ss2,
0.01": SET S =S + 0.01; SHOW 1,Session,S/60;
IF S/60 >= A(”Session) [@EndSession, @ContinueTiming]
@End: SET C(1) = T + 0.30, C(1+1) = 0.31;

SET I = 1 + 2, C(1) = -987.987;
OFF ~StartRec; Z"EndSess ---> S3
@Cont: ---> SX
S3, \ Wait for Screen Update and end with
\ STOPABORTFLUSH for Automatic Data Saving
2": ---> STOPABORTFLUSH
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Appendix A| CONTACT INFORMATION

Please contact Med Associates, Inc. for information regarding any of our products.

Visit our website at www.med-associates.com for contact information.

For technical questions, please call 802-527-2343 or email support@med-associates.com.
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