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Description 
PSYCHLAB windows off-line analysis system allows reduction and modification of data recorded with a PSYCHLAB 

measuring system. The analysis system provides conversion of volume 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 simultaneously. 

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 quantification 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  functions using '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 button on the toolbar. Each 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 from 

the menu will relate to the data represented in the Review from which it appeared. When 

first opened data are shown in Scan mode. No process (including Export) can be 

performed until data have been sectioned into blocks; sections of the record of equal 

length at chosen time points in the whole record. The block creation process opens a 

multi-block Review.  From this, any number of processes may be evoked. More than 

one multi-block Review can be created from the original scan Review. Process Reviews 

show one block at a time, and results are obtained by clicking the OK button, then 

moving on to the next block using the forward button. Results are written into the 

Results window under control of the Results Format Program (RFP), which runs when 

the OK button in  the Process Review is clicked. The RFP may be designed to collate 
results produced by several process Reviews, when the OK buttons on these Reviews 

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 effortlessly repeated 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 in files with the base name of each original 

recording. PSYCHLAB8 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 use. 

 

Opening stored data. 
PSYCHLAB 8 analysis system is designed to accept multi-channel data from mixed instrument sources at variable 

sample rates recorded with the PSYCHLAB 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 

shown in 'Review' windows, for which 

a 'Review menu' may be obtained. 

Data are opened using the 3rd button 

on the toolbar or Toolbar menu, File 

data, Open data for analysis. The  
Toolbar menu 

 

Multi -block 

Review menu 
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 default folder shown in the Load raw 

data panel may be changed by opening 

data from the required folder, then using 

Toolbar menu, File data, Save settings 

now.  

 

 Measured data are stored continuously 

so that at any time during the experiment 
valid data for analysis exist in the record. 

When a record is opened, the entire 

record is shown in Review#1. 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. 

 

The Review menu found in Review#1 

(scan) does not show any analysis 

options. That is because analysis 

functions cannot operate unless they 
are presented with even length sections 

of data, called blocks. Before data can 

be analyzed or exported, the record 

must be sectioned up into blocks, even 

if these blocks contain exactly the 

same information as is shown in the 

Scan Review#1. Review menu, Set 

blocks. is used to produce a Multi-

block Review. 

 

Properties Window.  
The properties window shows details of data shown in the particular Review in focus. To 

see the properties of a Review, simply click once in the body of the Review and its 

properties will be shown. If it is a Multi-block Review, not all the blocks need to be 

shown. The particular blocks displayed in a Multi-block Review may be selected by 

changing the numbers shown for 'First block shown' and Last block shown' in the 

properties window. Click in the Review so that its Properties are shown, then change the 

numbers in the First and Last block shown panels, then click back on the Review, and it 

will change to show the selected blocks. The same method can be used to change the block 

shown in a Process Review, which show one block at a time. 
 

ZoomIn.  

It is possible to look in more detail at sections of the scan Review#1 by Zooming in. To 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 less than the whole recording, the <<, <, >, >> buttons may be used to move back  or forward 

within the record. 
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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 

that Review. Settings are transferred to any new Reviews that may be created from 

that Review.  

 

Settings, Set amplitude. A 
magnification adjustment 

panel appears in the top left 

corner of the Review. 

Magnification is adjusted using 

the vertical slider, then click 

the OK button. 

The example shows an SCR trace recorded with SC5, seen un-

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, however other traces 

do not do this, such that if there is significant offset from center, this offset can be amplified when magnification is used, 

which may force the trace out of view. 

 

Settings, Set Channels.  The View channel control allows selection of 

whichever channels are wished 

to be viewed. Channels are 
turned on or off by clicking the 

appropriate check box. Then 

click OK. 

 

 

 

 

 

 

 

Settings, Set scan time width/offset. This panel only applies to Scan 
type Reviews (not block or process Reviews). It allows adjustment of 

the time section seen in a 

scan Review. Review#1 

opens showing the full 

duration of the recording. 

The ódensityô of the trace 

relates to the number of 

actual points from the record 

traced out in the Review. 

The higher the density, the 

more detail will be seen, up to the limit where all points recorded are traced.  
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The first example shows a 630 second record sampled at 

100Hz with density set at 2500. Notice particularly the event 

channel, which shows various randomly interspersed stimuli. 

The next example is the same record but with density 

increased to 25000. Much greater detail is seen, particularly 

noticeable in the event channel where in the first example not 
all the brief events showed up. In the last example, density is 

2500, but ódefault widthô is selected, so that only a short 

section (25 seconds) of data is seen, but every point is shown. 

 Note that if density is changed in this 

panel, a bug stops automatic re-display 

working correctly. Click the  < button to replenish the display. An alternative control for setting density 

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

 

Settings, Set colors.  

A variety of graphic modes are available. All examples shown here use 

the RGB option, meaning that primary colors red, green and 

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. 

 

Settings, Set graph spacing factor. 

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, except 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 trace) to the 

axis of the trace below (or Review bottom 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 

trace axis, 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, as 

with ERPs. Allowing higher overlap  

increases magnification where large 

numbers of traces means that each 

trace has very small range. 
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Coordinates window. 
The coordinates window is produced by positioning the mouse pointer above traces of interest and 
dragging with the left mouse button across those traces which are to be evaluated. The cursor must 

cross the axis of each trace to be measured. Numbers in the coordinates window relate to time latency 

of the cursor and absolute amplitude of each trace measured in appropriate units (in the example these 

are micro Volts). 

This method may be used on any 

type of Review to evaluate traces 

within it. The latency measure will 

be time from the start of the record 

in a scan Review, or time from 

onset of event in a block or 

process Review where blocks are 

produced relative to some event. 

 

The score button has the effect of 

transferring values 

seen in the coordinates window to the Results 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 coordinates window, the 

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 lines from the list seen in the Results format program panel ó output latencyô, ó 

output signal(01)ô, etc. Note that each line starts with a space. The results text editor is discussed more fully later in this 
manual. 

 

 

 

 

Sectioning data into blocks. 
When Set blocks is selected from the scan Review, the Block selection window appears. Normally this will be 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. At the bottom 
of the Block selection window there are two horizontal slider 

panels. The first is labeled 'Set block time width'. This is a 

crucial setting, whichever method is used to determine when 

blocks will be selected. The time width for blocks must be 

defined. The setting of time width in seconds is directly related 

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

recording. Move the slider to obtain the desired time width. A minor bug is that if very short time width (<.02S) or pre-

event interval is 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 and re-opened, most setting do not change 

except pre-event interval, which 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 left or right ends 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 pre-event interval sliders, the number of  Samples is changed by moving the slider, and the Seconds display is 

calculated by (number of samples) / (sample rate). 

 

'Pre-event interval' is only relevant if blocks are generated relative to events. It allows the block start time to be offset 

from the time of an event. A positive pre-event interval means that the block will start before the event; a negative setting 

means the block will start after the event. 
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The block selection panel provides two ways of sectioning data; on the basis of absolute time into the record, 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 experiments 

involve some type of events marked into the 

recording, even if these are just buttons pressed by 
an operator to indicate the beginning of different 

phases. However, if there are no events in a record, 

or if it is required to section up the record into 

consecutive blocks so that data can be exported, 'Set 

blocks at preset times' may be used. To find this 

panel, click on the edge which can be seen.. 

 

Export of raw data. 

This requires data to be first sectioned into blocks. 

Usually the entire data is sectioned into blocks using 

the Preset Times panel.  

 
Set blocks at preset times. To use this panel, a 

block time width must first have been chosen The 

panel may be used to select blocks at particular 

discrete times, by setting a start time and number of 

blocks, then clicking óAddô. This may be repeated at different start times if required. It may also be used to section up the 

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 of the 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 blocking 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 contain erroneous information (which may be easily recognizable), but the shorter the 

block size chosen, the less such 

erroneous data there will be; 

2) There is a limit of  999 blocks maximum, 

and the system works slightly more 

slowly with more blocks. 

 

To recap on how to use this panel: 

 

 Choose a block width.  

 Choose a start time; if sectioning up the 

whole record, set this time to 1.  

 Select the number of blocks required; if sectioning up the entire record, move the slider to the bottom to select 999 

blocks. The system will only create as many blocks as it takes to contain the whole data.  

 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.  

 Click the View Blocks button. 

 

The start time of each block is seen in the large panel.  If wished, this start time information 

can be saved to disk from the File menu, and re-loaded for use on another similar recording 
(also for use under macro control). To save start times, use the File menu in the block selection 

panel, Save preset times.  

 

The last step is to create a multi-block Review with blocks beginning at the designated start times. Click View blocks to 

close the block selection window and create a multi-block Review showing 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 menu, File data, 

Save settings now (it is not recommended to use Toolbar menu, File data, Save settings on exit). 

Set blocks relative to events. This 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 time 
width must first be chosen. Factors affecting block width will 

relate to the type of analysis that is to be performed, e.g. for 

skin conductance at least 10 seconds is required to see a 
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complete response, or to observe non-specific 

response activity or changes in different phases of a 

procedure, it may be required to use 60 second, 300 

second or some other block time width. To view 

specific response to discrete events, much shorter 
block width is likely to be used, e.g. for EEG ERP 

around one second is typical and for startle analysis 

0.16 seconds is common.  

 

Set pre-event interval. This control is provided to 

make it possible to offset the start time of the block 

from the time of an event. For a typically EEG ERP 

analysis , for example, block width of 1 second 

might be chosen and pre-event interval set to 0.1 

seconds so that 0.1 seconds of pre-event data and 

0.9 seconds of post event data is seen. This control 

may be used to offset the blocks from events for 
other reasons. It must be remembered that the time 

shown is the pre-event interval, not the offset, so 

that a positive value means the block starts before 

the event and a negative value means it starts after the event. 

 

Set event levels to detect allows specific numbers 

that should be found in the event channel to be 

specified so that particular events may be picked. 

The level prescribed may be one discrete number 

(e.g. ó100ô), several discrete comma separated 

numbers (e.g. ó100, 110, 120,ô etc.), ranges (e.g. 
ó100 to 120ô to include all integer numbers from 100 

to 120 inclusive) or any comma separated 

combinations of these. The square panels 

óIndividualô and óRangesô are provided to 

make sure that the format (comma separation 

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 

may also be manually edited. Further 

examples of setting event levels are given at 

the end of this section. 

 

Event channel number.  This slider is 

provided to allow the channel that is to be used for event detection to be selected. However, PSYCHLAB will 
automatically set the event channel appropriately in 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 will be one generated during measurement with commands such as ó 

$measure event stiminô or ó $measure event stimoutô and these are automatically detected by the system. 

 

See times. In the same way as discussed in the previous 

section for óSet Events at Preset Timesô, a list of the times 

of each event detected may be seen by clicking this button, 

after all, the event detection parameters have been correctly 

set. 

 
Deep search. This check box must be checked if the event 

is of short duration. Specifically, if the event is shorter than 

20 samples (e.g. 200mS at 100 samples per second) then it 

should be checked. The event detection system works more 

slowly when this box is checked. 

For simplicity, the next examples use only short sections of 

data from which to create blocks. Normally, blocks are 

created from the entire record as seen in Review#1 when 

data  first open. 
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Detect event on onset and 

Detect event on offset are 

provided to modify the 

way the events are 

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 in 
the lower channel. 

Review#5 shows what happens when a block is 

selected from this data with block width set to 1 

second, pre-event interval set to 0 and Detect event on 

onset checked. The block begins at the point where the 

event channel changes to the prescribed level to be 

detected.  

Review#6 is the result when Detect event on offset is 

checked. The block begins at the point where the event 

channel ceases to be at the prescribed level to be 

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

need to be so, if the event changed to some other 

value than zero it would still be the end of the level 

that was prescribed to be detected. The position of 

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 

where marks in the event channel may be closer 

together in 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 

previous event, the second event will be ignored. 

This can be useful, as it is often not desirable to 

score data relative to an event if there was a 

previous event too close to it that might still be 

having an effect. Ideally the measurement program 

should be designed to ensure that stimulus events 

are far enough apart to allow suitable block width to 

be chosen when scoring data that will avoid 

overlapping events. Review#2 shows a scan section 

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, the 2nd and 3rd 

event are 3 seconds apart and there is 2.5 seconds 

between the 3rd event and the end of the scan data 

section. When blocks are selected using 2.3 seconds 

block width and with Blocks may overlap 

unchecked, the result is seen in Review#3 showing  

two blocks created, because the 2nd event is too 

close to the first. The second event is therefore seen 

within block 1. When the same thing is done with 

Blocks may overlap checked, 3 blocks are created in 

Review#4, one for each event. The first block  still 

includes the 2nd event, so part of the data is 

duplicated in the second block, which also shows 

this same event.  

 Set number of blocks per event. This slider is set 
to 1 for most purposes. However it can be useful to 

generate more than one block for each event 

detected, for example when wishing to compare 

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 pre-event interval controls, it can 

be arranged to produce blocks either side of an event. The scan  Review#2 shows a short 

section of heart rate data zoomed in from a longer recording. Blocks are selected using 1 
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second block width, 5 second pre-event interval and 10 

blocks per event as shown in the block selection panel.  

 

Review#3 shows the contiguous blocks that are created, 

5 before the event and 5 after it. If these block settings 

were used on a complete recording scan, as seen in 

Review#1 when data are first opened, instead of a short 

section seen in a Zoom in Review, it would produce ten  

blocks for each selected event in the record. Data 

produced from these blocks could be sorted knowing that 

data from the first ten blocks related to the first stimulus 
event, the next ten belong to the second stimulus, etc. 

Heart rate data would typically be analyzed using the 

MEAN function to produce an average IBI for each one 

second block, which can easily be converted to heart rate 

in the Results Format Program (RFP) using the 

reciprocal (HR = 60000 / IBI) where IBI is in mS. These 

functions are explained in later sections of this manual. 

 

Another use for this control is in a typical emotion 

experiment where there are general óstagesô in the 

recording indicated by the operator pressing keys during 

the procedure. In this instance (and in various other 

designs) it may be required to get information for the 
entire time after each key was pressed, which could be 

any duration. For example, in an interview the operator 

presses different keys when the subject is asked various 

questions, and waits for a variable period after each 

question. Useful data must be produced in even length 

time periods. It would be no use comparing the number 

of skin conductance responses to each question, for 

example, if one question took three times longer than 

another. By setting óNumber of blocks per event to a 

large number, the system will fit as many set width 

blocks as it can into the period between each event. The 

last block for each event will end less than one block 
time width from the onset of the next event (this needs to 

be considered when selecting block time width, the 

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

between the end of the last block and the onset of the 

next stimulus). In the example shown, the óAUDIOô 

channel is used to select blocks, with number of blocks 

per event set to 255.  Review#1 shows a scan of the 

entire record, Review#2 shows 10 second blocks created 

to fill (as closely as possible) the time between stimuli. 

When analyzed, there will be a variable number of 

blocks for each stimulus, but because the blocks 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 can be compared, or data for all blocks for each particular stimulus can be 

averaged. 




























