PSYCHLAB &

Analysis for recordings in pychophysiology:
Software manual.
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This manual was aginally written for an older version of the software dating back to 2003, and some menus and
examples may differ slightly from those in the current program, however general function in the present version is
similar, with certain additions and improvemetdghe latest version. For more information please contact CPI. June
2009.



Description

PSYCHLABwindows offline analysis system allows reduction and modification of data recorded REIYGHLAB
measuring systenT.he analysis system provides conversidbrnolume physiology waveform data into numeric lists that
allow comparison of performance during the experiment or interview (in addition to raw waveform filtering and export).
It is capable of working with multiple channels of different data types samediusly.

A number of unique software tools are provided; the ability to section records into relevant time epochs (blocks),
evaluate average, standard deviation, max/min, absolute deviation, removal of Heart Rate artefacts, automatic detection
and quantitation of a 'WAVE' shape, and signal averaging (mainly used with EEG evoked potential). Additionally

there is facility to rectify and smooth raw waveform data (such as EMG), and the analysis system allows full automation
of any sequence of functionsmgi'macro’ record and playback mode.

Summary of use

Recorded data are shown in a series of Review windows, at each stage of the analysis process starting with Review#1
which appears when previously recorded data are opened using the third buttoroolbéneEach time a new process

is evoked, a new Review appears. Each Review is independent and has its own menu,

obtained by double clicking within the body of the Review. Any process chosen frol = &

the menu will relate to the data represented in the Rdvewwhich it appeared. Wher m‘ X

first opened data are shown in Scan mode. No process (including Export) can be i s oumwis
performed until data have been sectioned into blocks; sections of the record of equ &% * s
length at chosen time points in the whole record. The blation process opens a i 5‘:
multi-block Review. From this, any number of processes may be evoked. More the Uter process
one multiblock Review can be created from the original scan Review. Process Rev Rechy
show one block at a time, and results are obtained by clickingKheutton, then Emm
moving on to the next block using the forward button. Results are written into the Spoctial
Results window under control of the Results Format Program (RFP), which runs wi )

the OK button in the Process Review is clicked. The RFP may be desigrotidtie Multi -block
results produced by several process Reviews, when the OK buttons on these Revi Review menu

are clicked in a given sequence. All of the above actions may be recorded in the Macro

window, such that once initially performed, an analysis can be effortlepelsitesl on other similar recordings, creating

a table of results for each record. A sequence of records may be opened and analyzed using the batch facility, the results
for each record being gathered in the Results window or automatically stored intfiésanbase name of each original
recording.PSYCHLABS uses short file names throughout, up to 8 characters and extension. FIR filtering and Spectral
analysis, although shown on the Process menu, have not been properly tested and are not recommended for us

Opening stored data.

PSYCHLAB 8 analysis system is designed to accept raoitinnel data from mixed instrument sources at variable

sample rates recorded with tR8YCHLAB measuring system. It permits data conversion into standard ASCII or binary
files, and a variety of data reduction methods designed specifically for physiological waveforms. It is primarily operated
from the Toolbar menu. Data are Open a record using this button,

shown in 'Review' windows, for which ~_ or from the File data menu,
a 'Review menu' may be obtained. W PSYLAR ‘windows C-CPI\" """ " ~""\BABIDC2
Data. are Opened using thré ﬁ.ltton File Data  Measuremest program ‘window Macro Options Exportt Help

. 3 = P Current Status Current Coordinates
on the toolbar or Toolbar menu, File @I@llﬁrm’ D ISTUPHeadr -.00333 00000

data, Open data for analySiS. The Licenced to: Demonstration copy, not for sale.

Toolbar menu



default folder shown in the Load raw

= A LUAD RAW DATA. File exlencion will be ignored f v x
HeDola Heauemenipogen data panel may be changed by opening =25 2 .
el e el data from the required folder, then using @ | c\epoenut
Measure new data k A s ) Acpilpastn
R Toolbar menu, File data, Save settings ‘1 8 SR <5 c:\ 7 _Cement |
Fiew |4 opi atwosk .
Dpen block data for analysiz now. :ﬁ&go | 4 potent N—,
Batch dat . " Reod only
Cancelbatch Measured data astored continuously .
per—— so that at any time during the experimer Zre o s N
ST ETE oD valid data for an_aly5|s exist in the_recor( [Dats Fiez il = < 5l
Exit When a record is opened, the entire

record is shown in Review#PSYCHLAB analysis system produces a new Review for each stage of the analysis; a
menu is obtained for any Review by double clicking the left mouse button in the body of the particular Review.
Functions in the Review menu relate to that particular Review, whereas functions in the Toolbar menu have global
effect.

W Roviewt Sy _______________m=H|
The Review menu found iReview#1

(scan) does not show any analysis 7 sc4 "MMWMWMW
options. That is because analysis 1

functions cannot operate unless they Ele ¢

) 7 ——— Zoomln
are presented with even length sectio|3 EMG? Bt Bl
of data, called blocks. Before data cargggg 0

Edit 2

be analyzed or exported, the record 1
must be sectioned up inbbocks, even

if these blocks contain exactly the § STIMOU|
same information as is shown in the !
Scan Review#1. Review menu, Set ‘ | |
blocks. is used to produce a Mullti
block Review.

Settings: »

]
The Review menu

Properties Window.

Date record made  02-22-1999 |  The properties window shows details of data shown in the partiRelaew in focus. To
g:ﬁ?eﬁc:l'.ﬂ,ﬂ";de 132526 see the properties of a Review, simply click once in the body of the Review and its

Group number 0 properties will be shown. If it is a Mulblock Review, not all the blocks need to be

G ea 500 shown. The particular blocks displayed in a Mbltick Review nay be selected by

Record length ~ B37 5 changing the numbers shown for 'First block shown' and Last block shown' in the

Number of binary files 26 properties window. Click in the Review so that its Properties are shown, then change the
Elevi:wlts;pf Scan numbers in the First and Last block shown panels, then click battiedReview, and it

Blocks mcluded will change to show the selected blocks. The same method can be used to change the block
Block width shown in a Process Review, which show one block at a time.

Offzet from event

First block sh

Last block shawn | Zoomin.

It is possible to look in more detail at sections of the scan Review#1 by ZgémiTo do

this, position the cursor to the top left of the area to be viewed, then hold down the right mouse button and drag a
rectangle round the area of interest. The rectangle must cross the axis of each channel for it to be included. Then double
click the left mouse button to get the Review menu, and select Zoom in. When zooming in on a single channel, if the
rectangle is small in height, the zoomin Review will have increased magnification. With the ZoomIn window, or any

scan window which shows letisan the whole recording, the <<, <, >, >> buttons may be used to move back or forward

. Reviewl#1 [Scan) =] B3 . Reviewlt2 [Scan) =] E3

e j_>| j : T=24 T-11

E—— CZRAWWMMMWMMWMW

0

0 D
T PZRAW T PZRAW W\/\W\f\m

=

4 PZERP
0
200y 50.pY
55 . As5 .

within the record.




Review settings.

Settings is found at the bottom of the Review menu for every type of Review and may be used to adjust traces within

Eile 3 that Revew. Settings are transferred to any new Reviews that may be created from
Zoomln that Review.
Set blocks

— Set View Window Scale Amplitude

Edit 3

Settings, Set amplitudeA

Set process parameters magnification adjustment M agniify o

Set amplitude panel appears in the top left | Scale [f.s.d.) x1000 0K
Set channels corner of the Review. 1.5625

SIS LR Magnification is adjusted using

Set colors 3

the vertical slider, then clc
the OK button. :I @ Default
The example shows an SCR trace recorded with SC5, seen un ¥1 =

magnified first, then with magnification set to x 21. Notice the

change in the vertical scale marker. The SC5 trace automatically centers itself within the Review, howevacesher t

do not do this, such that if there is significant offset from center, this offset can be amplified when magnificatign is used
which may force the trace out of view.

M agnification
x1

Graph spacing factar 3

w. Reviewltl [Scan] _ Ol =]
T=93 ‘:,‘, <> T=93
., ,"\.
T8C5 — s Y\
0 FYral TN\ A
R b
539063 G5 Neees
Settings, Set ChannelsThe View channel control allows selection of FSTLAE ¥iew Lhannel Lontrol —
. whichever bannels are wished? Ch1 [~ cha Chi7 B Ch25
Elle r to be viewed. Channels are ¥ ER% Ch10 [E Ch18 [¥ Ch26
Zoarln icki L Chi1 Ch13 Ch27
ot bk turned on or off by clicking the [ Chd chiz I choo IF Chaog
‘2 appropriate check box. Then [CChs [T chi13 [T Ch21 [ Ch29
Edit ’ click OK. = ChE [T Ch14 [E Ch22 [T Ch30 :
S [ Ch7 [ Chi15 ECh23 [ECh31 | gk
Set process parameters Ché ChlE Ch24 Ch32

Set amplitude

Set channels

Set goan width/offzet

Set colors r
Graph zpacing factar 4

Settings, Set scan time width/offsefhis panel only applies to Scan
type Reviews (not block or process Reviews). It allows adjeist of
the time section seen in a A | | 3

—%5et Haw Data S5can Window Time Scale —

Zoomin opens showing the full A - o
Set blocks duration of the recording. | Min=10 Start Time ~ Max= 133
Edit » The 6densityd ) ) Default width
e —— relates to the number of Review Width: 38.25 Sec |
Set process parameters . u [compression:x 2] 118
Set ampltude actual points from the record Review starts at: .22 . X
Cof o traced out in the Review. Density: 1965 [ [ ; [ |
et channels Density

zcah widthoffzet

Set colors
Graph zpacing factar

4
4

The higher the density, the

more detaiwill be seen, up to the limit where all points recorded are traced.



w. Reviewl#l [Scan] 9= E3 w Reviewl#l [Scan) =]
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200lny y

o § quu.uv
The first example shows a 630 second record sampled at
100Hz with density set at 2500. Notice particularly the eve &g <[] T-24

channel, which shows various randomly interspersed stim WIMMWMW«WWMWW
The nextexample is the same record but with density ]

increased to 25000. Much greater detail is seen, particular

noticeable in the event channel where in the first example s—szrzw?

all the brief events showed up. In the last example, densit
2500, butthdefausel evctded, —"4PzEnp“WWWWWMWMWWMm,

section (25 seconds) of data is seen, but every point is shi g
_ Note that if density is changed in this —gg oo

e * | panel, a bug stops automatiedieplay

Zoomin working correctly. Click the < button to replenish the display. Reraative control for setting density

Set blocks . . . L. R . X

Edit , | is found in Toolbar menu, Options, Initial display density setting.

Settings ¥ Set process parameters Settings, Set colors.
Set amplitude A variety of graphic modes are available. All examples shown here use
sisl sty the RGB option, meaning that primary colors red, geeeh

Sel soan width/ offset blue are used to draw graphs, and the White background

option. Graph color option selected for a Review will be
carried to any further Reviews created from that Review.

ars

Black background

Graph gpacing factor 3 White background
Color graphs

| G B graphs

Settings, Set graph spacing factor. mcoe
Graph spacing factor relates to how——
Multiple traces are spaced. Factor 1 allows each trace a completely separate area in the Review space, so that it is
impossible for traces to overlap. Factor 2 allows each trace to overlap the next by 50%. This is the setting used in every
example in this manual, espt the two Reviews shown here to demonstrate other graph spacing. The result of factor 2
setting is that the range of each trace extends from the axis of the trace above (or Review top if it is the top ¢race) to th
axis of the tracéelow (or Review bibom if it is the lowest trace). The examples below show ERP traces, first using
graph spacing factor 1, then with graph spacing factor 3. Scale range for each trace is determined by looking at the
distance between the top of the Review and the first
traceaxis, which is half full scale range. The higher
factors can be useful when there are a lot of channels
which tend to move in somewhat the same direction, ¢
with ERPs. Allowing higher overlap

increases magnification where large

numbers of traces mearat each A PZERP

trace has very small range.

u Moviewld Average of 32 tlacks  Sec CACPIFaviewh2

File » J J
Zoomln 116 66667,
Set blocks \ | i : ) " ) g 15 )

Edit 4 w finviewld Avecage of 32 blacks See GALPIFaviewh?

Seltings 4 Set process parameters
Set amplitude
Set channels )
Set zcan width/offzet
Set colors 4 A PZERP

Graph zpacing factor

116 66667
s




Coordinates window.

The coordinates window is produced by positioning the mouse pointer above traces of interest EERIEETN =
dragging with the left mouse button across those traces which are to be evaluated. The cursor mus

cross the axis of each trace to be/measured. Numbers in the coordinates window relate to timeﬁﬁtéﬁ"&?m
of the cursor and absolute amplitude of each trace measured in appropriate units (in the examplé thesg:’

are micro Volts). , =— el
This method may be used on any T — —-—Eo; 1100816
type of Review to evaluate traces —=i- o~ i OO EPRUORP IR
within it. The latency measure will 1 h? ik =32
be time from the start of the recoréh—s——t1——n 71 /7 "l S e e
in a scan Review, or time from =t~ “&F i g -
onset of event in a block or 1 7 g {1
process Review where blocks areg—g7—1~ v--/,._\ N e Vg g W
produced relative to some event. 571"~ vy = N——

Uy T
The score buttonhas tle effect of s =mwan? | e

[ ! ! A \

transferring values '
seen in the coordinates window to RResults text editor. This allows any number of trace values within any Review to

be measured and stored. Regardless of however many channels are selected to show in the coordinatibewind

system will by default format the Results text editor to produce data for all channels, and include the latency value. This
format may be changed by removing |ines from the 1i st

fle Edd FomatProgam Quipd Diectico Yew QRetog Heb

|! SNOSDAE-02 23 2421y ~20 507812 11 57227
176 $_6az5 10 40039 14,1113

~3% 64453 L
0. %84a3s L]

26 41502
1307304

11 2793 11 03%1% 3.712071
11 83514 13. 01836 12.M414

-
=

oulpul ‘lélam:, ﬂ

oulpul sgnal(03)
oulpul sgnall04)
eulpul sgnall0%)
oulpul sgnall06]
oulpul sgnall07)
outpul sgnall08)
oulpul ssgnall(y) -
| ; :
Il I

output$ gnal (01) 6, et c. Note that each | ine starts wi
manual.
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Sectioning data into blocks.

When Set blocks is selected from the scan Review, the Block selection window appears. Noisnaillybe done from
Review#1, which shows the entire recording, however if Set blocks should be selected from a scan Review obtained by
Zooming in to show part of the entire record, blocks will only be selected from data shown in that Review. #bithe bo

of the Block selection window there are two horizontal slider[- Set block time width— -~ Set pre-event interval

panels. The first is labeled 'Set block time width'. Thisisa | [{g 1000 0 0
crucial setting, whichever method is used to determine whe
blocks will be selected. The time width for blocks must be | Seconds  Samples Seconds  Samples

defined The setting of time width in seconds is directly relat _‘_|__] _’]‘ ﬂ _] _’_’

to the number of samples, as sample rate is constant for eacn '

recording. Move the slider to obtain the desired time width. A minor bug is that if very short timé<w@®B)or pre

event intervals used, the Seconds panel may give a misleading display. The samples panel is always reliable, time width
= (number of samples * sample rate). If the block selection window is closed-apered, most setting do not change
except preevent interval, Wich returns to its default setting. These types of control can be moved in three ways; by
holding the left mouse button down and dragging the square slider, which causes large changes; by clicking within the
gray area between the slider and the leftgitrends of the range, which normally causes changes of ten of one hundred
units; or by clicking on the arrow at each end of the range which causes single unit changes. In the case of these block
width and preevent interval sliders, the number of Samjdeshanged by moving the slider, and the Seconds display is
calculated by (number of samples) / (sample rate).

'Preevent interval' is only relevant if blocks are generated relative to events. It allows the block start time to be offset
from the time ofan event. A positive prevent interval means that the block will start before the event; a negative setting
means the block will start after the event.



7
The block selection panel provides two ways of sectioning data; on the basis of absolute tineerétorth or by
locating events in an event channel and using these to determine the start time of each block. Two panels are provided in
the block selection window. The primary mode of block selection is 'Set blocks relative to events', as most experiment
involve some type of events marked into the

recording, even if these are just buttons pressed t

an operator to indicate the beginning of different e Edt Seleet Help
phases. However, if there are no events in a recor [Se
or if it is required to section up the record into Se ks Relative to Events |
consecutive blocks so that data can be exported, * [l set event level/s to detect — [~ Set number of
blocks at preset times' may be used. To find this | | || blocks per event L]

T l I _’_l number

panel, click on the edge which can be seen.. T e — [ ]

This reqires data to be first sectioned into blocks. Add | | A | PP Blocks may overlap -
Usually the entire data is sectihinto blocks using |l =—— —J = JJ/iT Deep Search
the Preset Times panel.

0] _:_‘ Eo _.] _._l v Detect event on onset
Export of raw data. = | e Detect event on offset

Set block time width Set pre-event interval, [~ Block time detected: —
Set blocks at preset timesTo use this panel, a o |foo ||| | [0 | ’ |
block time width must first have been chosen The | Seconds Samples Seconds Samples Reset | Aboit |
panel may be used to select blocks at particular | 21| o | A H S| Cancel |

discrete times, by setting a start time and number or

blockst hen c¢clicking 6Addo6. This may be repeated at differen

entire record, by setting a start time of 1 and number of blocks 1000, in which case the number of blocks will be limited
to the length othe record. Factors affecting block width are the type of analysis that is to be performed, e.g. for skin
conductance at least 10 seconds is required to see a complete response, or it may be required to use 60 second or 300
second blocks, etc.

When blo&ing the record for export, block width may be thought irrelevant, but certain criteria must be considered:

1) The last block is unlikely to end exactly at the end of the record and the part of the last block that goes past the
end of the record will conita erroneous information (which may be easily recognizable), but the shorter the
block size chosen, the less such
erroneous data there will be; WA N

2) Thereis alimit of 999 blocks maximum|f{00611.0000000

— Create multiple blocks

. Set -
and the system works slightly more e s i A
slowly with more blocks. |00641.0000000 |:| blocks
00651.0000000 :;J
; . 00661.0000000
To recap a how to use this panel: 00671 0000000
00681.0000000 ,
Choose a block width. {00691.0000000 _
. . - View Blocks
Choose a start time; if sectioning up the _

whole record, set this time to 1. -

e Select the number of blocks required; if sectioning up the entire record, move the slider to the bottom to select 999
blocks. Thesystem will only create as many blocks as it takes to contain the whole data.

e Click the add button. If more blocks were selected than it takes to contain the whole data, a warning message is
displayed- cancel it by clicking OK. e

¢ Click the View Blocks btton. ﬁ;:’;ﬁ:‘:;:in:b

. . . . . . . . Open block settings
The start time of each block is seen in the large panel. If wished, this start time informati|  gave black settings

can be saved to disk from the File menu, arlbaded for use on another similar recording Save block settings As
(also for use under macro control). To save start timeghadéle menu in the block selectior | i tines
panel, Save preset times. Save event Tines As

The last step is to create a midiock Review with blocks beginning at the designated start times. Click View blocks to
close the block selection window and create a rhlititk Review shwing blocs of the chosen width beginning at the
designated start times. At this stage, if it is wished to retain the selected block width setting, use Toolbar meray, File dat
Save settings now (it is not recommended to use Toolbar menu, File data,tBage se exit).

Set blocks relative to eventsThis panel is designed to allow events marked in an event channel to be used to determine
when blocks are picked out from the recording. Parameters are set so that the event channel can be scanned and blocks
selectively created from the entire recording

Set block time width. As with the previous method, block tim¢Set block time width Set pre-event interval
width must first be chosen. Factors affecting block width will| [ 100 E 10
relate to the type of analysis that is to be performed, e.g. for

skin conductancat least 10 seconds is required to see a Seconds  Samples Seconds  Samples

oL o |8




complete response, or to observe 1sprcific - ""’"“a"‘“"""
response activity or changes in different phases o—=
procedure, it may be required to use 60 second, 3 1
second or some other block time width. To view ' ©
specific respose to discrete events, much shorter . . -~ /0 e o~
block width is likely to be used, e.g. for EEG ERP * "™ = [~ £ eSS
around one second is typical and for startle analys
0.16 seconds is common. 5 STIMOL J

100 pv

Set pre-event interval. This control is provided to
make it possible to offset the gtéime of the block [E3
from the time of an event. For a typically EEG ERIE
analysis , for example, block width of 1 second A
might be chosen and pe¥ent interval set to 0.1 1 Garow
seconds so that 0.1 seconds ofg@vent data and L i A~ )

0.9 seconds of post event data isrs€This control 3 Fzraw "/ =] T/ SIS
may be used to offset the blocks from events for

other reasons. It must be remembered that the tin =%

shown is the prevent interval, not the offset, so heogv
that a positive value means the block starts before_- B PP P PP P VP PR PP PSR PO I S S
the event and a negative value meedrstarts after the event.

u Heviewl3 Blocks 1- 1 m 32

S CACP\Hevienli2

Set event levels to deteatllows specific numbers
that should be found in the event channel to be E ,
specified so that particular events may be picked. i &rmww! - e e
The level prescribed may be one discrete number
(e.g. 06100 étd comnsaseparated |  vpruw"” — e
numbers (e.g. 6100, 11 g.
6100 to 1206 to includ — 100
to 120 inclusive) or any comma separated ‘
combinations of these. The square panels

dndividual®6 aRengest ar e pr o
make sue that the format (comma separatio
and spacing) of numbers put into this box is
correct. Move the vertical slider to get the
number or range of numbers required, the
click add, then repeat as required. The box ||| [ Individual — - Ranges

Set event level/s to detect —
| 1 to 255

may also be manually edited. Further ] Al Lo A4 '—'

examplesof setting event levels are given at {mi 4 Distectavent by offsel

the end of this section. Add “Add Blocks may overlap | FEREESE
— Deep Search

Event channel number. This slider is
provided to allow the channel that is to be used for event detection to be selected. He®¥@H | AB will

automatically set the event channel approphljan most cases. It is possible in exceptional cases to use waveform

channels for event detection, but it can be tricky to set the system to detect the particular aspect of the wave that is

required. Normally a stimulus type event channel willbe onegemt ed dur i ng measur ement with

$measure event stiminéd or 6 $measure event stimoutdé and

See timesIn the same way as discussed in the previous [ rmr-w--m——"re ]
section for O6Set [kobtmettirmes a Fie Edt Seect Help

of each event detected may be seen by clicking this butt
after all, the event detection parameters have been corri
set.

Set event level/s to detect Set number of
| 1 to 255 blocks per event -m

Deep searchThis check box must be checked if the ever [i| Sraviaua— “Ranges | | 2
is of short duration. Specifically, if the event foger than
20 samples (e.g. 200mS at 100 samples per second) thi Blocks may overlap
should be checked. The event detection system works n = 14 ' Deep Search
slowly when this box is checked.

For SlmpIICIty, the next exampleS use Only short sections Set block time width Set pre-event interval Block time detected:
data from which to create blocksobnally, blocks are |1 | |1.m | |5 | | 500 | ( —‘
created from the entire record as seen in Review#1 whe| s 5o | | Sooonds Samples Resst |  Abort |

data first open. Al oA o | Cancel |

Detect event on offset




aed

the lower channel.

Review#5shows what happens when a block is
selected from this data with block width set to 1
second, prevent interval set to 0 aridktect event on

event channel changes to the prescribed level to be

detected.

Review#6is the result when Detect event on offset i<
checked. The block begins at the point where the ev i i ®
channel ceas to be at the prescribed level to be

detected, so the event is not seen. In this case it is tre
falling edge of the event, but it does not necessarip

%5
w Anviewd3 Blocks 1- 10 @ 10 Sec CACPI\Reviewhd =101 =]
L L
|
._.‘.......__|{- ] gy [ ‘,..\' ',..- _,'_ > ..‘._.‘g ! — I -.-_!I ! - lv
onset checked. The block begins at the point where * t*& r y ek AL ‘ i ! E |} ’ '..
' ‘
250 gV

need to be so, if the event changed to some other &g « ||
value than zero it would still be the end of the leve

that was prescribed to be detected. The position 0"
the block in data can be noted in this example by

observing the EEG.

Blocks may overlap :
This control is provided to deal with a situation S
where marks in the event channel may be closer . -

together m time than the chosen block width. If
Blocks may overlap is not checked, if an event
occurs less than a block width from the time of the «| < [55]53]
previous event, the second event will be ignored. o Vot x
This can be useful, as it is often not desirable to  +zr®) 1 VA A, W s
score data relate to an event if there was a

previous event too close to it that might stillbe ~ ———— "kiﬂ '~‘\\ i) f*z\ g 'hl Wil ,)\.Wv .W,.,.,,M 5..,\1,‘,‘(1\1_,.0\'
having an effect. Ideally the measurement prograr J v
should be designed to ensure that stimulus events_ o

are far enough apart to allow suitable block width pe

be chosen when scog data that will avoid TE— 0w

overlapping events. Review#2 shows a scan sectl ® Reviews3 liocks 1- 2 in 2
of data with 3 events which was obtained by :
zooming in on part of a much longer record. The

first two events are 2 seconds apart, tH@ad 3 e/ e

event are 3 seconds apart and the&5 seconds x "

between the'3event and the end of the scan data ol AP '.,i'.fg‘- \ \' .(ufw ANV L
section. When blocks are selected using 2.3 secol ' WY R AL
block width and with Blocks may overlap _— 1

unchecked, the result is seen in Review#3 showin
two blocks created, because tRi&e¥ent is to

within block 1. When the same thing is done with &z
Blocks may overlap checked, 3 blocks are createc F e al ;
Review#4, one for each event. The first block still 7 zzrawe) 1 oA AR i s i
includes the %' event, so part of the dats i
duplicated in the second block, which also shows Wu‘ r”‘“l»"r‘t"’ Wi ntj‘ ‘Wq, [. ol by

this same event.

to 1 for most purposes. However it can be useful t
generate more than one block for each event ]
detected, for example when wishingcampare

Set number of blocks per eventThis sliderisset 4
1004V

Set number of
blocks per event

Jai

Detect event on onseand

~ Set number of ]| Detectevent on offseare | ‘
blocks per event provided to modify the . —yglaldl 4.‘.#41%. ,'.H‘ |4l-ql- ' ‘ + 4 4
|| way the events are T T T
,.] |

detected. The following
three Reviews illustrate how they work:
Review#3(as shown in the blue title bar) shows a _ ‘
random section of raw data with an event recorded i

. Moviewl2 |‘>|..m|

u HevowlS Diocks 1- 1 in 1 Sec CACPY\Heviewll

u Heviewi?2 |Scon)

o CACPY\Heviewlld

S—— [ ATV

(L

s,.]

second by second heart rate from before a stimulus with after the stimulus. By using this
control in combination with Set block width and Set-pvent interval controls, it can

be arranged to produce blocks either side of an event. The scaawR2whows a short
section of heart rate data zoomed in from a longer recording. Blocks are selected using 1



u Hevewll2 (Scan)

second block width, 5 second preent interval and 10

T — T-160
Fle Edi Sclect Hep T EmGT 9
3 EMGZ SV v U SIS M LU ¢+ ,_'A,_rV_,_Af_ifi ,,,,,,,
" ———| |
= ""““f“"—"“""f’“ -t " + ®Y
Set event level/s to detect 4 EKG f 4 ! [ 1 7] [T]T1 ' " | '1",“‘"‘ "
] _ 0
5 STIMOUT, ) B (
Dutect svent on oflset 8 S— T
Add I j‘ Add j Blocks may ovedlop { EVEN] i, % ! 55 e
e — 2] =34 | Doep Semch m Aevewld Blocks 1- 1 m 1 Sio CACPI\VReviewtid
~ Sed block ime: wedth — - Set pre event mterval Block time detected:
E 1@ F JF ]
| Seconds  Samples Seconds  Samples Rozet ' Abort I ==
iy o | s | | _Cancel | S BNGE 1 R 7
- " — 0.~ v"'—f~~‘~n‘ B e e ] e L
blocks per event as shown in the block selection pane o ‘ [ ' f 1 T f
o
Review#3 shows the contiguobiecks that are created, =izt |

5 before the event and 5 after it. If these block settings rorar A rglsus.m.
were used on a complete recording scan, as seen in ————___ TRV TYY e YT T —
Review#1 when data are first opened, instead of a Sh it il AR AANNGLS

section seen in a Zoom in Review, it would produce te < [
blocks br each selected event in the record. Data e
produced from these blocks could be sorted knowing t

data from the first ten blocks related to the first stimult ° pu—

event, the next ten belong to the second stimulus, etc. 78—+
Heart rate data would typically be aradg using the - i
MEAN function to produce an average IBI for each ONl ey

second block, which can easily be converted to heart 1 et |

¢ EVEN] 15

in the Results Format Program (RFP) using the w Revewi] (5com)
reciprocal (HR = 60000 / IBI) where IBI is in mS. Thes i <[] |"‘. L

functions are explained inter sections of this manual. """

‘l
x A\ \.} 1,. “ ’\t L&\.n “{wm .L‘L-‘F‘\ # ,\M
Another use for this control is in a typical emotion *—rmf‘ ig Sl ‘j".’ N .\‘”‘"nl -

[} by | | 1
|| S 7 T - .~”'-...Ja,,«..—-\_.v.._.,.<

| v U\ .-.v-.bj S ,- WA
experi ment where there a (5 oy f g { nL
recording indicated by the operator pressing keys duri & &g “'“"A"l‘”‘*-’\’ '\*“ *‘“\f‘ N J}L ﬂ oA 'A‘h"
/I EMG e T T R, --._'J-.-,< J). \.__ | \‘ '-_,'u\l j" e
the procedure. In this instance (and in various other ek - .",‘_. e 1o o ol v e vy
designs)t may be required to get information for the w WAL o~ s LS & o L‘fw

entire time after each key was pressed, which could b
any duration. For example, in an interview the operato

u fleviow®2 Blocks 1- 3 m 10 Sec CACPY \Flevewi2

presses different keys when the subject is asked variogd <51 R R 9
guestions, and waits for a variable perédtbr each VEME o sttt Wi LA i o W -
guestion. Useful data must be produced in even lengtt___"_ ' - vrl i
time periods. It would be no use comparing the numbe-:_f.;-ﬁ_o A "\U~_~_-w\—v—;-f %v:;\f jJ\J'—‘_\-' ~ "".“W"“’-':{‘h
of skin conductance responses to each question, for "~ ",\ s H ’;—r.,\.‘ i r (L \JJ AR
example, if one question took three times longer than 5w .—~" W'vb-«..,»\'.,,‘. uww-’“’* Md AN
anot her . By sldocks penegentdoNiu m7 i o 'u,‘.."wn.,-ur, \ ,._*’~--‘.\_<, ~~~~~~ / ;-w-- e TS
large number, the system will fit as many set width 7 77 " - _IK ) ! .
blocks as it can into the period between each event. T AU e

last block for each event will end less than one bIOCK g ———————
time width from the onset of the next event (this needs g
be consideed when selecting block time width, the

longer the block, the more data is likely to be lost oY

between the end of the last block and the onset of the ————a A

next stimulus). In the e___ it o (T rveery o o P
channel is used to select blocks, with number of block: __~ { ( |

per event set to 255. Review#1 shows a scan of the 3 | l
entire record, Review#2 shows 10 second blocks crea * sTMoU! ‘
to fill (as closely as possible) the time between stimuli, 7 =VENT —g— uSiem
When analyzed, there will be a variable number of
blocks for each stimulus, but becauselitoeks are of like duration, data can be compared between blocks. An event

code can be included in data for each block, so that it can be easily related to the particular stimulus to which it belongs.
The first, second, etc. blocks for each stimulus @odmpared, or data for all blocks for each particular stimulus can be
averaged.
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Set event levels to detecExamples.

Review#2 is a scan section of a startle experiment [Fe Ed Sl Tl
showing a complex event pattern in the bottom %sgnﬁc:ks:;';f:s
channel 7. The measurement programrtmluce this Sevo sk s=iims
pattern was designed so that there is first a rise to le

68, which designates a particular type of-gtienulus

in the startle paradigm, then after approximately 6
seconds, the level increases to 132 indicating the or
of the startle prioe, then two seconds after that the
level increases to 204 marking a brief shock stimulu
The actual experiment produced a series of these
stimulus trials, with slightly varying event levels so
that particular trial types could be differentiated (e.qg.

Load event times
Save event Times As

1 =

_ad | ]

See imes

Yiew Blocks

Set block time width Set pre-event interval [BIDCk time detected: —‘

Detect event on offset
Blocks may overlap

. . . . 1 100 N 10
different types of prstimulus might be designated by | | | | | | | |
levels 69, 70, 71, etc., and probes in these trials wot fec""ds sa"""esp iﬂcu"ds 53'"""“‘} Reset | _ Abort |
be marked by corresponding levels 133, 134, 135, K o ' N _Cancel |
etc.). Thus, if event level 68 is put into the Set event levels to detect. Box
& C:ACpisREVIEWH#2 o) x|
R RovonsliGeas T | Ble Edt View Go Favortes Help
X< | Address |7 C\CpREVIEW#2
Na |__Size | Madified
[ KB 13/09/00 23.47
QBIockDDZdat KB 13/09/00 23:47
QBIockDDS.dat KB 13/09/00 23:47
QBIockDM.dat KB 13/09/00 23:47 o
QBIockDDS.dat 1KB  13/09/00 23:47
aBlockDDE.dat 1KB  13/09/00 23:47
aBlockDD?.dat 1KB  13/09/00 23:47
& STMOUT 8] B lock08 dat KE 13/09/00 23 47
T EVENT ¥ [#] Block0o3.dat KB 13/09/00 2347
@Blockﬂ‘lﬂ.dat 1KB  13/09/00 2347
blocks are geneted synchronized at the onset of the-gimulus only for %g:zz:g];:g: et
that category of trial, but also blocks can be generated synchronized witt :? wir 2
4 4 A

onset of the probe, again only for that particular category of trial. This allt
maximum flexibility when comparingiffierent aspects of data in different trial types (e.g. skin conductance response to
the prestimulus can be obtained, and also blink response to the probe). Review#3 shows a 6 second block created with
event level 68 from the single trial shown in scani®es#2, and Review#4 shows a 1 second block created with event
level 132 (the traces have been magnified using Review menu, Settings, Set amplitude. to showitthehblimiels 2 &

3 more clearly). Review#6 shows 3 blocks obtained when level 132 isauseldct blocks from the whole record

(shown in Review#1).

Save and Load block settings

The setting of all controls in the Block selection panel, including the values entered into Set event levels to detect, can b
saved and rHoaded using the File emu. Block settings are stored in a file which has extension .BLO. This file can be
automatically called up whadASYCHLAB analysis system is operated under macro control. If the block selection panel

is used when a macro is being recorded, the systenawtiimatically ask for block settings to be saved in a file. Any

number of block settings files can exist, allowing great flexibility when using the system to analyze data from different
experiments. If block settings are loaded for inappropriate datdlecl.settings which specify channel 10 for the event
channel when the inappropriate data only has 5 channels, an error will occur. It is inadvisable to try to use block settings
saved when analyzing one particular experiment to analyze a differentineepeninless they are very similar,

particularly where sample rate and channel definitions are concerned.

View Blocks.

When all settings are correct, click view blocks to produce a+bloitk Review. Data from the relevant parts of the
entire record aree-written (duplicated) into files stored in a folder with the name of the fhldtk Review, which
become the source for all process functions evoked from that Review.
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Zoomin (multi -block Review)

There are two ways that ZoomIn works on Mublibck dag.
1) Pointto a particular block, then double click the left mouse button and select ZoomIn from the Review menu.
The particular single block will be shown in a new Miblibck Review.
2) Use the right mouse button to draw a rectangle around some partiagks Ahd channels, then select ZoomIn
to see only those channels in a new mhiltick Review.
The >, >>, <, and << buttons may be used in rhitick Reviews that show less than all blocks, to move the selection
within the total blocks, moving one bloek a time (>), or by the number of blocks shown (>>). It is not possible to zoom
in on data within a discrete block. The Properties window displays which blocks are shown inldatkilReview. The
two boxes at the bottom of the Properties window msg bé used to change which blocks the Review shows. These
two boxes may be edited by typing in them. When the Review is brought back into focus by clicking on it, blocks shown
will change to those described in the Properties window.
This way, an original milti-block Review may be changed?*

to show only a range of the total number of blocks, withc” AAAATRARA WA A Al k4
the need to use Zoomin, which creates a new Review, | 7% " b ‘I':_"f_"' ‘V""'vwm‘_‘/ AN vy v

N Aeviewl2 Blocks 1- 320 32 Sie CACPYWHevien®2
T3 3 4 % 8 T R W I015%3 1304 PRGN IT RE 1N 3B 31 33 33 36 INI8 37 W I8 3431 33

- a1\ RASY, AP Ay, w4
H |
owever many blocks are et i et ) ; , A

Date record made  05-03-1995 ; y T PIAW (1 DS P WM'
Time record made 14:23:03 ShOWﬂ na mult'block | S i
Subject number 504 ; i T OV W "‘4‘ "d' A b N “A'MWI' S
Group number 0 Review, Process functions 1 PIRP b b b i ki
Farameter number 42 operate on the total number of o

ample rate used 100 | 200 v
Recordlength 630§ blocks, not the number shown ‘ T
Humber of binary files 16 . . i A1 1111z 1l 4111 L% O | .-
Number of channels & Zooming in or showing only a

EYIEW L DCks H DAL LB ek 2in3 S L v il
Blacks total £ range of blocks is used S0 th a e s !
Block wiath 1 blocks may be viewed more E
Offset from event 0.1 clearly, for example to allow i
First block shown 9 manual screening of blocks. 0

ast block shown 12

Lok A
1 PZRAW

Lﬂ nw

55
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Include.
Include allows individual blocks to be included or excluded from praegssit the
top of the multiblock Review, each block is numbered. If the number shown is
5 4 5 & 7 & @ 1011 black color, the block is included. If the number shows red, the block is excluded.
To change the inclusion status of a block, point to the number and click.

m&mwawﬁﬂﬁﬂﬁ Includdexclude is mainly used only in EEG ERP processing for block screening,

but does have a few other useful applications. With ERP processing, the number of

blocks used to generate the Average ERP may vary without affecting the format of

results data (ERP wawr aspects deduced from it). With other types of data,

normally the number of trials in the experiment determines the format of results
datai one line of data relates to each trial. In these circumstances it is undesirable to alter the numbertb&bbreks
processed by excluding, as it affects the number of lines of data in the results file which normally needs to remain
constant to suit further cross subject analysis.

Include all blocks andExclude all blocksmay be used to set all blocks includedexcluded.
Include, Manually select blockss a redundant feature from an ear®&8YCHLAB version. Block include status is

most easily set by pointing and
clicking as described above.

w. Review#t? Blocks 1- 32 in 32 Sic C:ACPIAReviewit2

Include, Screen ouwtof-range

AN LA b i sl

blocks. This may be used to Inchude all blocks
automaically exclude blocks 0 Process b Excluds all blocks
that have values which fall Edt  »  Manually selsct blocks
outside a given range. It is MoS === o u’hmwwmq\l Settlngs R Screen out-of-range blocks b"mm’ww
frequently used with EEG ERP Select blocks by event categon
q Yy - N phl Select blocks by uger defined pattem
data, to exclude blocks which T Fz7ERP V"!WWN %M"\’b e Mo o of ol e Bk " ot
have artifact or blink. Only e A

channels which are selected wil 0

be screened. A channel is —Tn s |

selected if the black mober

which shows on its left axis is 1. Screening range is set in the Process settings panel, which is obtained in Review menu,

Process, Set parameters. With EEG data, screening range would often be set to just within the maximum range for
particular chanels. An indication of channel range is given with the scale marker to

200w

~Select Screening Range —  the bottom right of each Review. In this case the range is 200uV, so settings of + 90
j ) j uV andi 90 uV are appropriate. The scale marker shows the range of the first

Mazimum channel that is selesd. EEG recorded with EEG8 amplifiers has scale for all

0pyY channels set the same. If an eye channel is recorded, this would be the channel to

| o use for screening. If no eye channel is recorded, all channels could be included for
Minimum screening, with the range sesfjwvithin maximum (e.g. +99 uV). Note that the

= “90p¥ = EEG8 amplifier has a manual attenuator on eye channels which means that actual

eye voltages may be double (50% setting) or 5 times (20% setting) scale voltage

shown, but the screening range should stillddensth respect to the scale voltage
shown.

When the screening range has been correctly set, Review menu, Include, Seofeargge blocks may be used.

Blocks will be screened in turn, and the block number at the top of the Review will change celmidded blocks. If

no blocks appear excluded after screening, check that the screening range is in fact within the maximum range; try

reducing screening range until some blocks do change color just as

check. Make sure that relevant channels are sdléétall blocks are Fie Help

unexpectedly excluded, check that the event channel is not selected - set event categories to include block —

. Clear
Review menu, Include, Include all blocks. to reset all blocks befere r || |
testing screening. Individual Ranges Cancel

] 2l P52l

Include, Select blocks by event category. L] Select Blocks
The main purpose for thistiation is for a future development in which || _Add | EI Add j
the measuring system might generate data already in blocks, instear

the continuous recordings that are the present mode (October 2000) . Include all selected blocks _ Create new Review [~
nclude selected blocks only if even

Otherwise, one or more mublock Reviews using any event selection ¢ include selected blocks only if odd

canbe created from the normal Block selection window. Review menu,

Include, Select blocks by event category. may be used to exclude particular blocks where an origibckiReview

contains blocks with various event categories. Blocks should be resgiReview menu, Include, Include all blocks.

before using this method for excluding particular blocks (it excludes only blocks that are already selected, it does not re
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include blocks that are already excluded). If Create new Review. is checked, a ticlblookiReview appears
containing only the subset of blocks.

Include, Select block by user defined patternThis may be used to include particular blocks to a pattern described in a
text file. It can be useful when recorded event codes do notrdisate necessary
blocks, but trial patterns are known. Necessary blocks may be included or exclude: e Ei Soaeh Hlp

from all by loading in the appropriate — = |
pattern from disk file. If the file does not
contain as many lines as there are blocks,

]|
Pl t f - \ _
block pattern fle remaining blocks will be deketed. If it

Block pattern information

contains too many lines, the last lines of th:
file are ignored. Review#2 shows blocks
selected using the file shown in Notepad
editor to the right. Each line contains just
one character, 1 or O for include or exclude
Certain process functis may not obey
Include status. Average, used for EEG ERI
analysis, only averages included blocks an
pattern2. txt | leaves out excluded blocks, but other
functions may process all blocks regardles:

Cancel

w. Reviewlt? Blocks 1- 32 in 32 5ic CACPIAReviewlt?

e IS A
b AT ANy

T s W W N N A S W A O T N N A A QT N N Y

=
N

Ele  » |
Zoomln

100 ST Include all blocks

55 Proceszz » Exclude all blocks

Edit » Manually select blocks

Screen out-of-range blocks

Select blocks by event category

Select blocks by user defined pattern

w. Reviewlt3 Blocks 1- 28 in 28 Sic C:ACPINReviewit3

Settingz

f anly included blacks

m1mMNrw\,mwgnMWq«MmWWJy of nclude IR oy ICIuOEd DoCKS

are required to be processeyglother

et M 2

required included blocks.

a Include, Make new Review of only
included blocks.This may be used to
100 | Createa multblock Review from an

original one, containing only thedalks

that were included in the original. The
example Review#3 is a new mdiftiock Review created using the Pattern example above. Note that blocks in the new
Review do not retain the same block nhumbers used in the original Review.
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Processing data.

Processing operations are designed only to work on data in blocks, which provides processing algorithms with uniform
length data on which to operate. This has the advantage that like information is produced for each block, allowing valid
statistical compason.

. Heviewltd [Scan)
Channel Selection.

Process functions operate only on channels thatedeetedSelected channels ¢

are shown with 1 on the axis just to the left of the waveform area. Unselec

channels are shown with 0. 'ﬁakonaﬁeaw'l[% S

selection indicator (i.e. click on the 1 to change it to a 0, andvarsn). T
2 , Almost invariably, the event channel should n¢ 0

| — be selected when processing data, as it conta

a different type of data to physiology

[V Show event channel waveforms. However, the evechannel can be mm——{}

s made to show in process Reviews by checkind%"

box in the Process settings window.

w. Reviewlt3 Average of 24 blocks Src C:ACPINReviewl2 =] E3

sel ecti

Set parameters' "l _ | * -1 %
It is important to select channels before 7 Fpi
going into the Set parameters panel, as 1
File C when a IFz W
Zoomin Process IR
Include  » settings file 1
Process is stored, it —= 1 b e e
Bt »— | includes —— (e
[ YEIAgE h ¢ 7 PZ
Seltings » Mean thecurren 1
W ave chann_el mﬁl 33.3333:
User process selection. | | o po3 | | | | |
Focti The
Bectiy Process settings : :
Smpoth . . . Process settings for Reviewl2:
= window is opened ;
FIF filtering i Revi File  Help
Spectral using Review menu, Select Screening Range — [ Select Wave Par
[~ Allow onset at block start
- Process, Set = s 4444
. . . M aximum — I~ Manual score only
pal’ameters. The Settlngs In the Process Settlngs 90pv J J J 0.1x \ [¥ Show zeros if no wave
window relate to the particular Review from which || Minimum 44437 2| ) ?‘unNFI‘EF'df?';d | Help |
it was openedPSYCHLAB allows different Process | | -sowv =] || Compress wave x 4 € Firstwave only
settings ® be used in different Reviews. If the L L[| @ Only wave totals
Review is a multblock Review, the settings for tha - Select Mean Parameters — - Select Spectral P Set graph coordinates —
Review will be used for any process functions use| || Omit bad timer values | -Define window ———— | y o Freq 4
. . ¥alid timer channel values {* Cosine 10% min (Hz)  max [Hz]
on that multiblock data. The settings that show Mari5o0 <] | || € Hamming oy n || o
when the window is first opened are the default | winso0 1| 3| | Hanning
. . " User defined * Voltage
settings. Thesdefault settings may be permanently | Last no out-of-range 0 _ e poncd 1
changed by altering process settings, then closing Sselecll:';'wtzhing Da'a{m:te's [ Set Taﬁ'::l""‘“e““'“ ] @ Smooth plot
the Process settings window and then selecting moo ¥ ""'"_‘I 10 Band5
. 4 4
Toolbar menu, Save settings now. However, there| 4 10 Bandd
an alternative way to change settings to a stored [ show event channel 5 panes
pattern, by using Bress settings window menu, Close | Lower

File, Load process settings. This way of loading in
process settings allows different settings to be loaded from various files, whereas there can only be one set of default
settings stored using Toolbar menu, Save settingsIigvappropriate settings are loaded, it may result in an error. If

this occurs repeatedly, cancel the error, then use Toolbar menu, Save settings now, so that default setting suit the data.

The Process settings window is divided into sections relatipgrtecular processing algorithms. These are discussed
within descriptions of each particular process function.



Process, Average.

w. Reviewlt? Blocks 1- 40 in 40 Src C:ACPIAReviewit?
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This function performs signal averaging of the type used with EEG evoked potential. Like points of each block are
averageddgether, so that random aspects of data tend to cancel out, whereas effects relating to a stimulus synchronized
with all blocks will be amplified. Only selected channels are included in the resulting Average Review. Note that before

opening raw data, it igossible to invert data in Toolbar menu, Options, Invert data. This can be used to orient the ERP

wave positive or negative up, as preferred. Blocks are then created, and before EEG data are averaged, normally they are
screened using Include, Screen-oidstange blocks. The panel in tReocess settingsvindow which has bearing on the
Average function is, therefore, Select screening range. The channel/s to be used for screening should be selected, then
the Process settings window opened from the rbldtik Review using Review menu, Process, Set parameters. The
Screening range panel should be appropriately adjusted, Process settings window closed, before using Review menu,

Include,Screen outof-range blocks Review#2 is an example EEG Mtttiock Review wih screened blocks using the

eye channel with screening range set t86uV. Channel selection must now be changed to select all EEG channels (but

not the event channel). Then, Review menu, Process, Average can be used, the result seen here in Rticew#8. N
while the Multiblock Review shows 40 blocks, the Average Review is Average of 24 blocks, only the blocks that were

included.

The four buttons in the top left corner of the Average Review have
different uses now; they are a convenient waght@ange magnification,
which can also be done using Review menu, Settings, Set amplitude.

Zoomin cannot be used on average traces.

At this stage the following options exist for use on the average traces:

1) Export average data using Review menu,
File, Export Review data as. Before using th 7 71
function, settings in Toolbar menu, Export.

Zoomln

Process #
Edit 3

Settings  »

MNew Review

Open Review as
Save Review az
Load ASCI| data

Export Review data as

Frint Review
Help 3

u Roveewiid [Average Data)  [User Process) Sec CACF

o

4‘33 3333C

IS RLERL)

3271344
1.42330

~1.3189%
2197248
~2.43471
2. avn
2. 9%
~. 343

7324259
1.3102%
1611022
1.797913
2.197264

L Ll LS
“2.24600
~2.93%43
~3.444002
~3.%062%
~3.9042%
~4.903%0s
~3.%0426

|

7

]

2

should be checked. TF2 :““-w:r'v- -l T e
2) Scorethe traces using the coordinates I I _ } =il
window, using the same method described : B el | }f‘\ TR o i
near the beginning of this manual. 61 dm X ‘“( BN e
3) Wave process the average data, usimyiBw " " \ ‘
menu, Process Wave. Normal rules for the ‘
wave function apply, however ERP traces a * STMOUT | [} s
File » genera MNESTIETIET
zoomln “y too B £t FormstProgen Qupat Deechon Yiew [ebeg Heb
UL “1 3103%% 1 611338 TRL2S s 2. 1M
Include  » Compl ool 1 367108 1 006eaL 1. 074213 44148¢ 2.693347
F. S t t o 1 2% 175712 L1y SoTese2X W2 2. 700002
— 2L parameters ex for ool 5709063 1 700504 22TTIA 3. TENE23X 02 2.7
Ed|t the ez = L AREEAL RARRTRL A A3y PEERE LY 2.92%n
— output lalwnc: ) -2.T0
) outpul w‘)ll :;n -:.111:::
Settingz il wave wegrail ' -2.937891
. oustpnat sagral( 03] 2 -3 1A
Wl ave functi WM&’: " -3 $13281
User process on to mmlﬂ o e
Eeclif}l be T% (L) -2.645547
Smooth able to
FIF: filtering reliably detect desired aspects.
Spectral

4) User Procesghe average data. Review menu, Process, User processdegravi

wide range of possibilities using the Results Format Program (RFP) language to automatically manipulate ERP
data. In its simplest mode, the OK button can be clicked in the User process Review, Cancel button clicked in
the Open RFP panel, and numeriodormation for each trace flows into the Results windBve-stimulus
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Mean can be produced by more complex RFP programming and even automatic scoring of traces may be

possible.

User Process was
follows:

employed to prodaB# pre-stimulus meanfor the data sbwn in the above example as

The Results window was opened from Toolbar menu, Window, Results. The RFP seen in the RFP program
section of the Results window called EEGPRSTM.RFP was loaded from disk using Results

m. PSYLAB Results Text Edita

File

Edit Format Program  Outp

Hew Results
Open Rezultz
Save Rezsultz
Save Rezultz Az

Mew Format Program

Open Format Progam

Save Format Program
Save Format Program As. ..

the number of samples accumulated in

menu, File, Open format prograitVhen the OK button in User process Review#4 was

clicked, the pointer moved across the 1000 point block, running the code seen in the RFP

section of the Results _

window, for each . PSYLAB Windows C:A\CPI\FREDALISASATI

point, starting from File Data  Meazurement pragramm Window Macro Options  Export Help
. 3 g Current Coordinates
point 0. The top part @ ﬂzz::!;:;’r':”;;g[am 196.41000  197.41000
of the code — =
accumulated the value B
of each point for each | Froperies
channel in variables al |  Goordinates
thru a8, and counted | Someskein

| Set process parameters

variable n1. After 100 points the top line in the RFP caused a jump to the FINISH subroutine. Data in this
recording was sampled at 1000Hz, so 100 gdm0.1 seconds, which was the-ptimulus period arranged
when bl ocks were originally created. The FI NI SH
6sbl obd returns the size of t he ddsmithé&position oftheipainters
that is seen to run across the Review as the RFP runs for each point. A full list of commands and functions for

the RFP |

anguage is given in the Results Fofechat

subr

(i .e.

Pr ogi

of jumping the pointer to the end of the block, so that no more points are processed. The rest of this subroutine

calculates average for each channel, outputs that information into the Results area, terminates the line in the

results area so tha
should again be cli

t neotitput will be on a new line, and resets the variables to zero in case the OK button
cked.

w. PSYLAB Results Text Editor C:A\CPI\EEGPRSTM_RFP N [=] E3
File Edit Format Brogram  Output Direction Yiew Debug  Help
2. 918457 -3.557129 -3.01123 -1.185059 -8.935547E-02 -1.304688 -4 _.541016E-02 —2_835142ﬂ

al = al + signal{01)

a2 = a2 + signal{02)

al = a3 + signal{03)]

ad = a4 + signal(04) ' ac
ab = ab + signal(05]

ab = ab + signal(0G)

af = a¥ + signal(07)

all = aB + signal(08)
nl=nl+1 ' co
end

FINISH

al=al /nl
aZz=a2/nl
aj=a3/nl

ad=ad /nl
ab=abh/nl

ab =ab / nl
af=af/nl

al = a8 / nl ' calculate
output al

output a2

output a3

output a4

output ab

output ab

output a7

output a8 * print prest
output ' terminate |
al=0

az=0

ai=0

ald=0

ab=0

ab=0

af=0

aB=0

end

if pointer = 100 then goto FINISH * define point where pre-stim data ends ﬂ

pointer = shlo * skip pointer to last sample in block

nl=0 * reset variables for next use.

cumulate values

unt points

average data

im average values in results window
ine in results file
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T R

A~ ’\
PSS /\\/\/\/—\/x

0 J 0 J
16.EEEET 16.EEEET
5, s

4 PZERP

_'W T PZERP m

| i | | | | | | -1
M=EIl w Reviewl? 9 =] B
=HREE]

| J n J
5 16.66667 16.66667

i i i i i i i i ) i -15

5)

6)

Compare or Subtract Average traces with other Average traces. Thi: g'e | ¢
is performed by generating more than one Molitick Review and ERP | % |
Reviews from original data. Review menu, Edit, Copy. may be used 1 b,ocess >

put traces into the clipboard; then the various paste options used to Cuk wave-form/s

Superimpose, Add, Subtract, or Replace. The example Shows tWo E gegings »
generated in an oddball paradigm, rare (Review#5 fragdent _— E:zt:fn“;;!:'i”

(Review#4), then the two superimposed (Review#6), and finally the Paste merge sublract

frequent subtracted from the rare (Review#7). Paste replace

Grand Average. This is performed with Review menu, Edit, Copy to Reduce wave-foms

File. ERP traces for each subject are generated and copied to féa. W\ Create emply Feview

the last subject is done, Review menu, Edit, Paste merge add from f Copy o fie

is used to add the ERPs from a Paste from file t he
total number of subjects added must be counted. Finally, Review me Paste merge add from file

Edit, Reduce waveforms is used to dizviaccumulated values by the

number of subjects, producing a Grand Average which is correctly scaled. This
may then be Copied to file in the Edit menu, or the Grand Average can be
processed in any of the other ways mentioned here.

Process, Mean.

Review nenu, Process, Mean. may be used to produce:

1

O WN

Typical

average, standard deviation and
absolute deviation of heart rate over

long tim
maximu

has SC, Heart rate (HR) derived from ¢ RESPI S R e R e e I

the EKG in hardwee using an Interval 1

Timer (which measures IBIl in T =TiMo0T l 1.6pSien
milliseconds), Respiration and EMG 25

e epochs, average and
imum preprobe EMG in startle 3 PULSE ©
trials, average and maximum facial gz
EMG in longer time epochs of

emotion data. The example Review#z

Average of all points in one block (referred to as Mean to avoid confusion with signal Averaging discussed
above).

Standard deviation of all points in one block.

Confidence measure for Heart Rate data in thakbloased on owf-range value detection and correction.
Maximum value encountered in that block.

Minimum value encountered in that block.

Absolute deviation of all points in that block.

viewl3 Blocks 1- 19in 15 Src C:ACPl\Reviewil3 M=l B3
5 6 7 8 9 10 11 12 13 14

uses include average SCL,

traces. Fifteen contiguous one second blocks are produced with 5 before the stimulus and 10 after it. Appropriate
measures for use with the Mean algorithm are SC (SCL)|BIRand hardware rectified/integrated EMG. If raw EMG
is recorded, Process, Rectify and Process, Smooth may be used before the Mean function is applied. Other measures such
as pulse and EKG are AC waves that alternate about zero. Mean of these nveaddréend to zero and have no
usefulness.

as |
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Before selecting Review menu, Process, Mean. within the Mdiaitk Review, appropriate channels must be selected.
The Mean Review produced shows the first block. Most traces seem flat in the one secorad I83Gcknd IBI are slow
changing variables.

gl:ﬂmln 3 TheProcess settings u Hevewld Block1m15 (Mean) Sto C:VCPI\Reventl)
Include b window has one panel <
Bleeees B e for use with the Mean " ™™
Edit ¥ | function; adjustment 1
- = | Average .
setines > I relating to IBI, from :
T wave which Heart Rate is
User process derived. 2 1
E;foh IBI artifact rejection. T sTMouT 1 tion
FIF: fitering The maximum and Lo PPOTIR Y TTR TP PR PYOT) . DV
Spectral minimum settings in this pandetermine a range within which IBI values are

acceptable. Outside that range, IBI values are omitted from the Mean calculation.
—Select Mean Parameters ——

The example recoding was made at 100 sample!| ¥ {imit bad timer vaiues: per second, so each one second
block will contain 100 samples. Let us suppose | walid timer channel values | thé IBl were out of range for a
quarter of the time in one block. This would happen if 1Bl were originally
within range, i.e. between 500mS and 1500ms | Ma¥1500 NS L (120BPM and 45BPM) but a
movement artifact occurred causing the Interval Min 500 Ll_l Ll Timer to mistrigger three
quartes of the way through the block causing a | Last no out-of-range 0 new IBI reading that was too
low, i.e. below 500mS. If Omit bad timer values. was checked in the Select Mean

Parameters panel, the Mean function would calculate average 1Bl by adding together the value of g5eample
dividing the result by 75. A number of 25 would show as Last neofexgnge. All other Mean function data (Standard
deviation, max, min, absolute deviation) would also be based on 75 points. If the box were not checked, the Mean
function would usell 100 points, including the bad ones, to make the calculation.

The last no. oubf-range. value is one of the items produced by the Mean algorithm that is available as result data
(Dat3), to be used as a confidence value, where zero is 100% configighee,values indicate less confidence up to the
number of points in a block (in this case 100), indicating that IBI data is completely unreliable.

To get numerical result data from the Mean Review, click the OK button. This - :
. . w. Reviewlt4 Block1in15 [Mean]
opens the Results windoand shows a panel for selecting data. A panel appear 2

the Results window which may be used to select data produced by the Mean
algorithm. The panel has italicized headings numbered 1 thru 7; these should |

followed in turn.1, Select header informaticdfor line Check the boxes underneat] 1 SKIHL H

this heading for information that will

be headed to the beginning of each i/ IR R S (O] x|
of data produced. Block number is File  Edit Format Program Output Direction Wiew  Debug Help .
useful to help identify each line in the ~ Set up Dutput for MEAN function I+
results file. Event value will help ~ 7 Select Header Information for line Code Benerated  MRIEA
identify which trial result data rosit dots, fodtoss | 1V Block number [~ Time it block =
belongs to. It returns the value of the the umbessd inst- | [ Sublect number [ Doy o ggppy output event =
event that triggered the block selectio P [V Event value [~ Year output dat1[02] * aver:
process to generate the block/s. - =ittt dntintaia bttt B
Next, click on the button labelet] [~ Standard Deviation output dat3{08) * aver:
Add This will generate the first | 8 ™ Bad value count (timer channgf) | *4PU* " terminate fine
section of code in the Code generatec I'Z:;’:'m“‘:: i)

panel. Next3, Select bannel number. [~ Absolute Deviation

MOVing this slider Up and down LI [# Terminate line after thiz channel

changes the big number seen next to 7 Clese firanster code to AFFY_| Cancel| [6 Gt 2| I ﬂﬂ
To start with, no number may appear.

Mover the slider up one and back

down one, and the number of the first

channel will appea#, Select required

output per channeFa the selected

channel, select items of data required -

If it is the last channel, also select 1 r ~|
Terminate line after this channel. This_l Mz

will have the effect of creating a line break in the Results file after data for each particular block. When corraot items
selected, clicls, Add
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Repeat stages 3 thru 5 for each channel, with consideration for the type of data that is appropriate for each channel.
For the IBI channel, include Bad value count, if this is activated in the Process settings panel. ForakM@m is
often considered useful. Bear in mind when selecting data that the more information included for each channel, the more
tedious it can be to decipher results data.

Finally, click on the button labeléd] Close (transfer code to RFRA)his pases the code from the code window into the

RFP program area. If code already existed there, the new code would be amended to it in such a way that both sections of
code would operate at appropriate ti méesREVhEW#48. dDhhe tg
causes program execution to jump to the section of code that relates to the Review for which the code is intended. When

the code in the RFP area is amended, a prompt asks whether to save the program. Generally it is adeisapkoto

that it may be used again.

Aﬁer that’ anOther u PSYLAE Results Test Editor CACPI\MANUALL BFP

prompt A P P € ES FundPogun Dujnt Dwston View Doty Hep

press the OK button ’ 1 58 5 %1% 2 81907 10%4 42 . 4. 501500 12 S ﬂ
againod6. Thg

this is that originally, e ﬂ

the OK button of eyt

Review#4 was clicked, | oo et | e

with the purpose of | ot dattifa) | everase

putting data into the | sutbut dotsie) | eut-of range

Results window. But, | s dathos) ‘mawsn e
becaus no RFP | ond -
existed, instead of - ' , _.Jil
being able to run the

RFP to output data in the desired format the system produced the Set up panel to allow a program to be created. Now the
program has been created, this prompt reminds to click the OK button again sis tiraietldata will actually arrive in

the Results window. The alternative to using the Set up panel is, before initially clicking the OK button in the Mean

Review, open the Results window from Toolbar menu, Window, Results. then either type a progréyirdodoe

RFP area, or load one from disk.

Now press the OK bution of Reviewkid 2again | Cllicking the OK button produces the first line of data in the Results window as seen in
the example above. The next stage is to move Review#4 on to the next block. This is
done using the > button. Block 2 appgand the Ok button can be clicked again to put
data from block 2 into the Results window. This is repeated for 15 blocks, producing 15 lines of data in the Results
window as shown below.

The meaning of number s i nutemwth 4 i Mteatrerhegameaa-—___"e RFR,er
block no, event value, average of channel 1 (SCL), average of channel 2 (SCL), average

channel 5 (IBI), number of outf range timer values for channel 5, average of channel 8  z«| « 3
(EMG), maximum of channel 8. Data in tResults area can be saved to disk using Results
menu, File, Save results. The setting of Results menu, Output direction is important. If it i T SgriNL 1
set to Send Output to Results Window, each line of data will go automatically into a disk

named as thRaw data file but with .RES extension. Only one line of data will appear in the

Results window. The RFP is described in more detail later in this manual.

The example demonstrates analysis of 15 one second block ey - —— e P R N T
around a stimulus. The data used in thergda showed just
one stimulug blocks were created from a zoomIn on a short

File Edit Format Program | Output Direction. Yiew Debug  Help

. ] . 1 255  w Send Output to Besults Window :
section of a whole recording. In the long record with many | =2 255 Send Output Direct to File |
trials, there would be 15 blocks produced around each 3 2549 = !
occurrence of specified stimuli. The
same method can be used talgpe | 1 255 5907967  3.613079  1094.43 0 8.601685 12
the whole record: data in the resulty 2 255 5.900603  3.606997  991.25 0 9.962158 20

ind be translated knowi 3 255 5.894599  3.606997  969.5 0 9.771851 16
window can be translated Knowing (4 255 5.887159  3.600759  1012.88 0 1159631 22
that each stimulus produces 15 line| 5 255 5.881002  3.598999 101451 0 6.769897  16.1
Stimulus event values used when | 6 255 5.877236  3.506761  854.98 0 13.89722 21
settina blocks mav have a range of| 7 255  5.870998  3.591003  820.65 0 18.37891  38.4

| 9 i 3& i the Bl ?( 8 255 5.908917  3.629719  904.07 0 44.67639 50
values as specined in the bloc 9 255 6.100B3 3.757159 9228 0 38.83545 50
selection window, Set event levels { 10 255 6.292043  3.841643  888.06 0 26.23596 39
dekect. box. The value of each 11 255 6.396597 3688 92361 0 20.89441  36.828

: : : 12 255 6.443161  3.910443  1002.4 0 14.0365 23
st||mulus ‘;V'Irl] be se?n Ifnl the E.Vﬁm 13 255 6.432195  3.896279 9BE 0 11.97473  19.6167
column of the results file, whic 14 255 6.384681  3.864763  941.25 0 9.012573 16
may be helpful when translating the| 15 255 6.325317  3.832358  873.68 0 8.718872  11.12061
table of results.
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It is laborious to have to click the OK and > buttons for a

large number of blocks, and the Macro eatcan be used J ostact by aovied |
to automate this, so that all blocks are processed | oot tdock

automatically. Macro is discussed further on in this | e dutiis) . st

manual. output dat1f0%] * average

| output dot R05) ' out-of range
| output dot1{08] * average
. | outpul datd4ii8] " maxius
In the RFP, remarks are automatically placed at the end| cutput * temnste line m result file
. . . . 1 ond
certain lines to help with understanding of how the RFP

operates,g.. O average seen at the end of 1line
output dat1(01)
Any characters after the single inverted comma on a line is a remark; it is ignored by the RFP interpreter and has no

effect. Remarks generated by the Set up. panel for Mean may not be the sarae sisdtvn in the example. This is a
bug with the program (October 2000).

Full list of RFP language commands

GOTO

GOSUB

RETURN

| Fé T@éEN

OUTPUT [value] Send value to the results window or output file as text with 13 character format.
OUTBIN [valug], [format]Send value to binary file. Two byte integer format is used if format is not specified.
BEEP Make a brief sound using the default warning noise.

BREAK Used in debug mode to halt RFP file execution.

END Used to exit execution at the end of & fibr to exit at any point.

MARK Draw a lineat current pointer position in a User Process Review.

PRINT USINGJ[format] [value] Send value to results window or output file as text using defined format.
DISPLAY [value],[vertical],[horizontal]  Print valuein body of User Process at vertical and horizontal position.
SELECT BY REVIEW# Jump to the specified REVIEW# label (e.g. REVIEW#3bel must be upper case.
SELECT BY CHANNEL# Jump to the specified CHANNEL# label (e.g. CHANNEL#@)per case

The above eammands are used in the direct context, e.g. if x = yBieBP, or just BEEP

LATENCY Function that increases in time increments of data sample interval.

KEY Change alueproduced when function key pressed in User Process Review.

INCLUDE Changenclude/exclude status of the current block in a User Process Review

HOUR Changehe hourvalue produced a®cord time.

MINUTE When absolute time is selected, the minute of the record time at present position in data.
POINTER Position in data in a User Rmss Review. Scans from 0 to number of samples in block.
DATL1 thru DAT6 Data produced by processing algorithms WAVE and MEAN.

ABSTIME Used as [value] in the OUTPUT command; presents absolute time in testilts

The above commands are used in the cariext they may be set, e.g. LATENCY = x.

TIME Returns the time of the start of a block in User Process Re@iamnot be changed.

KEY Returns the last function key value pressed in User Process Review.

LATENCY Returns currenime value resolved tsample interval. Latency can be changed.

RANDOM Returns a random value in range 0 to 255.

SUBJECT Returns the subject number specified in Subject Details panel when data record was made.
GROUP Returns the group number specified in Subject Detailsl pdren data record was made.
PARAMETER Returns the parameter value specified in Subject Details panel when data record made.
NCHAN Returns the number of channels in the record.

NBLOCK Returns the total number of blocks.

SBLOCK Returns the blockwidths number of samples.

WIDTH Returns the blockwidth as time in seconds.

RATE Returns the sample rate used when the record was made.

BLOCK Returns the number of the block currently being processed.

INCLUDE Returns the include/exclude status of trachlcurrently being processed.

REVIEW Returns the number of the Review currently being processed.

OFFSET Returns the time offsets set when blocks were created

MONTH Returns the month when the record was made.

DAY Returns the day when the record waede.
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YEAR Returns the year when the record was made.

EVENT Returns the event value used to find the particular block.

CHANNEL Returns the channel number of data being produced by the WAVE algorithm.
POINTER Returns the current point position wheodi data are scanned in User Process Review.
SQR[value] Returns the square root of value, exg= sqr y Parentheses are not required.

SIGNAL(nn) Returns the value of channel nn at current pointer position in User Process Review.
DAT1(nn) thru DAT6{(n) Returns output from WAVE or MEAN algorithm. nn must be two characters, e.g. x1, 03.
GAIN(nn) Returns range setting of channel nn set on the amplifier when record was made.

Note that in all cases, where a subscript is used in parentheses showrtvas characters are required. This can be
either a constant, e.g. 01, 02, etc. or a variable e.g. al, z9, etc. In all other cases, however, leading zeros are not to be
used when specifying values as constants, e.g. use .1 not 0.1.

Process User Proces.
File b
Review menu, Process, User Process may be used to allow processing |  ZoomlIn
data using logical commands in the RFP area. When the OK button inth ~ Include » |
User Process Review is clicked, it causes the RFP file to run once for ev

data point in the Review, stargjrat the beginning of the Review. Edit 4 Average L

Settings M Mean

Sek parameters

The above list of commands may be used in the RFP. Wave

Llse

Reckify |
Smookh |
FIR filtering |
Spectral
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Process, Wave.

Results menu, Process, Wave. is a very useful tool. It 15 o~
was originally designed for detecting Skin Conductanc i L—1 !
responses, but by making use of the adpls 1 S5
parameters provided in the Process settings panel, it
adapts to uses such as R wave detection for calculatir

Heart Rate, Respiration wave counting for calculation ] f
respiration rate, Pulse amplitude ‘
measurement, quantification of
blink amplitude i startle trials,
V|~ etcC. l

A EXG e L4

KINI

The Wave detection system
works by applying the following

test at each point along selected traces: TE R
1) A positive slope is detected if a given number

of consecutive data points have progressively

increasing value, without any instascof

intermediate points being of lower or equal _ }

value to their predecessor. \ |

When slope is detected, peak is established

when a given number of consecutive data poil , ‘ \ W

have value equal to or less than their \ N i N - ¢

predecessor. \

When the slope and peak are detgctanset is

recognized by tracking back from the first poir I

of the slope to establish the position where a

given number of data points have value equal |

or less than their predecessor (i.e. the trace is

flat or descending).

The difference in level bewen the onset and

peak is compared with a minimum YTy T - (]|

Cl’itel’ion and |f |ess the wave iS nOt 123456789 100111213141516171819202 Q404 142434445

1 » H

detected. 1\ f\ Nigatauug gl k SRR e NNAR S RN
atilL et G

1
Channels for wave processing must first be 3 PULSE ¥ WM E Set parameters m y |
selected in the multi block Review before Revieva Ekg —° ‘1 I

2)

3 PULSE \ ll \

3)

4)

1 SKINL Eie

Zoomln

Include

Edi i’ Average
menu, Process, Wave is used. A single block is 0 Seltings ) __Meen
- displayed in te TP sy User piogess | ——m————t——
eviewll2 Blocks 1- ARV Review, with mﬂumwwmwwwwmmumwwm P T T
s 123 45 & markers placed 0 Smaoth
-L above and beloyv RS ‘ | | ‘ ‘ | | ‘ ;L:BZIEW ‘__Tmﬁg_'J BlSien
KIML -, the trace, showing =
L""«_J-‘ the onset and peak : _ i
Of any waves m. Reviewlt3 BlockbGindh [(Wave] Src C:ACPI\Reviewit2 M=]E3
u detected. Generally,
—"u“m u“hl a Wave Review will
only be used to process one type of data at a tin TERINL ) I
In a recording with several different traces, one I
Wave Reviewwould be used to process Skin 1
Conductance, a separate Wave Review would k | i
used to process pulse amplitude, etc. The reasc
for this is that Process Settings for the Wave & stmouT
Review would almost certainly need to be pSiem:
different for various types of trace. Prcges | | | 55

settings may be set in the multi block Review

before the Wave Review is created, and settings will be carried forward to the Wave Review. They can also be adjusted
after the Wave Review is created by selecting Review menu, Process, Set parameteiithifidirewVave Review.

When changed this way, the Wave algorithm iapplied to data seen in the Wave Review immediately the Process
settings window is closed.
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Effect of Wave settings.
Manual score only Il BT RN R Ul Fleviewits ook Tm) [(Wave) Sie C:ACPARevewS])
check box disables selie] »|ox] 1
the automatic scoring algthm. In this
mode, the record can be manually
scored: Place the mouse pointer above =g
trace and drag the left mouse button —
across the axis of the trace, then releas : S e T N

Then grab the score marks and move . ' T Usepocens
them to the desired position. This may : Bezty
repeated sioften as necessary. To delet R P ﬂs“:,f‘m
any unwanted score markers, click the | | 50 § Spechal
right mouse button on the onset marker. When the block is scored satisfactorally, click OK and
1 proceed in the same way as described fc - Select Wave Parameters
tomatically scored blocks 4444 |-Alluw onzet at block start
S e au : — [~ Manual score only
- TI:‘@ B J J J 01% [ Show zeros if no wave
| Allow onset at black start check box Y ‘ \ Fun RFP for- Help |
allows a wave to be scored if the onset 3 3 3 " All individual waves

marker cannot be correctly positioned | Compress wave x 20 " First wave only
because the wave is too close to the beginning of the block. The 2 2| @ Only wave totals
would be checked in cases where the purpose is simply to detect waves, e.g. for cotifRrog RR analysis, or
counting spontaneous SC fluctuations. It would not be checked in cases when the time of onset of the wave is important,
such as for specific time windowed SCR or perhaps ; ,

analysis of startle blink data, where the response shol, Alow onset at block start [/ Allow onset at block start|
not be scored unless the onset meets a latency criteri( EE il E

i <[5]
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Compress waveslider relates to:
1) Slope of the wave, i.e. rate of change.
2) Sample rate used to collect data. T 1 TR Ve Lo
3) Frequency of the wave to be detected.
These three parameters are all linked. The sldppdev
steeper if the frequency is higher, or if the sample raté—< -
slower. The Compress wave slider allows the number of points that the algorithm sees for its four step wave detection to
Compress wave x 20 be changed. 'If itis §et_to 1, Wave deteqtion uses every datarpdietblogk. tAt 2_0, it
o ] looks at the first po!nF in '_[he bI(_)ck, and ignores the next 19 points, using Hooipd as o
the next for determining integrity of onset slope etc. The reason for using compression is
that if there is a very gradual slope, thapsl detection algorithm will cancel if it finds any point that is not greater than
the previous one. This is highly likely to occur in a very shallow slope. Ideal settings for the Wave detection system
(WDS) are shown in the table. For SCR detection iecand recorded at 100 samples per second, set compression to 20,
etc.

u Hevewlld Block1md (Wave) Sie CACPIVlevienl 3

SCR 5 samples per second
Peripheral Pulse 20 samples per second
EKG 100 samples peesond
Respiration 5 samples per second
Startle blink 200 samples per secon I SKINL

Four vertical sliders adjust each of the four stages o \ 0 i
the WDS algorithm. Thérst slider determines the ol | I 2 | ! oy i h
number of points used in ’
4444 — detecting onset. A relatively , RS
J J J 01% \ low Setting for thisusually u Hevewld BlookTmd (Wave) Sio CACPIVR 'H) x
works well. Thesecond B —— .
1334574 voee BiHCE
2 1 2 slideradjusts the number of

points used to determine the slope. The slope is the

first aspect of the wave to be detected, so this slider——=z7—"

has profound effect on sensitivity. In the first exampl — e

this slider is set to 0, whicmeans that any place = — e

where there is an increase in the trace, WDS will pa —1 Ll | I

the slope test. In the second example, this slider is ¢ h I !

to 3, which gets a more sensible result with these S | aySiem

traces. There has to be a degree of compromise in ' ! o

setting theselislers, best found by trial and error on the particular data. Run through the blocks to see how many Waves

are missed out, or how many undesired score marks appear. When a block is found which is scored incorrectly, change

slider settings to get the deslreesult then go back to see how it affects other blocksthiitteslider determines the

number of points that must comply for the peak to be establishedoitie slider determinesninimum response
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