42 Aero Camino, Goleta, CA 93117

e B’OP Ac® GETTING STARTED WITH WORKFLOW  Tel (805) 685-0066 | Fax (805) 685-0067
Systems, Inc.

info@biopac.com | www.biopac.com

3/7/24

Application Note 298: Getting Started with Workflow

Checking Requirements

Workflow requires Acqknowledge 5.0.7 or higher with a Biopac Basic Scripting license. To check the version of the
software and the license status of your key, go to the Help menu in AcqKknowledge, and select “About AcgKknowledge.”

Acqgknowledge - About AcgKnowledge

ACQKNOWLEDGE

# BIOPAC
o Systerms, nc.

Acgknonledge 5.0.8.1 AcqKnowledge for MP Systems -

Build: Oct 20 2023
Memory: 4302160 K free

A Complete Laboratory Solution
MP 160 Hardware:

Serial #: 1608A-0001985
MAC: 00 90 3D 00 19 85
Model: MP160CE

ROM: 2.1.06 (12/12/2015) ©1995-2022
License Key (BIOPAC LUSB) present BIOPAC Systems, Inc.
Serial number: 2478 All Rights Reserved.

L

Download Update... | |Export Biopac Registry| | Licensed Features... | | System Info

The version of the software will be displayed on the left side of the window. Click “Licensed Features...” to check the

license status. If the key is authorized for Workflow, a window should open with “BIOPAC Basic” as one of the licensed
features.

Note: For the purposes of this guide, “Workflow” (with a capital “W”) refers to the AcqKknowledge licensed feature,
while “workflow” (with a lowercase “w”) refers to the individual routines created within the feature.
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Getting Started with Workflow

To create a workflow, first go to the Workflow dropdown menu in Acqknowledge, and select “Workflow Editor.” It will
open the following window:

Graph Management
Channel Adjustment
Focus Areas
~ Transformations
Basic Transformations
Digital Filters
Fourier Linear Combiners
Math Functions
~ Analyses
Basic Analyses
Chaos
Electrodermal Activity
Electroencephalography
Electromyography
Hemodynamics
HRV and RSA
Impedance Cardiography

Neurophysiclogy
Respiration
Stim-Response
Stellar
Other Analyses

Raw Macro Commands

Condition & Loop

Magnetic Resanance Imaging

Transform  Analysis
e
@®E-B OO HEE
Search. Workflow
~ Actions ABP Classifier
File Management Abs

Acquire Data in Graphs
Adaptive Filter

Adjust Visible Area
Amplitude Histograms
Analyze Stellar Data

ArcTan

Arterial Blood Pressure
Artifact Frequency Removal
Artifact Projection Removal
Ask for Graph Files

Ask to Set Active Channel
Autoscale All Channels
Autoscale Horizontal
Average Action Potentials
Baroreflex Sequence Analysis
Basic FLC

Change Active Channel
Change Selected Area
Classify Spikes

Close Graphs

Comb Band Stop Filter
Compliance and Resistance
Compute Approximate Entrop
Cendition

Connect Endpoints

Getting started

The list abowve displays all the available actions that you can use
in your workflow. Click on a categery and the action related to
your choice will be displayed.

To add an action to the workflow. drag it to the werkflow area.

The area outlined in red is the category list. The area outlined in blue is the actions list. Finally, the area outlined in
green is the workflow area. When “Actions” itself is highlighted, all possible actions will be listed in the actions list. If
one of the categories under “Actions” is highlighted, only the actions associated with that category will be listed. The
search bar above the actions list will only search the actions that are currently listed.

Click the folder to open an existing workflow. A workflow can only be saved when at least one action has been placed in
the workflow area. A workflow will be saved as an .awf file and can only be opened in Acqknowledge. This file can be
opened separately from any graph or template.

Selecting The Graph

Every workflow begins by selecting the target graph upon which the workflow will operate. This can either be a graph
that is currently open, or one saved somewhere on the computer. Multiple graphs can also be chosen.

If the desired graph is already opened (and no other graphs are currently open) the following will be displayed:
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Acqknowledge Workflow

®T-MOOE E®

File Edit Tensform Anclysis Display Script Workflow MPIED Window Help Media

Search,

- o x

Workflow

v Actions

File Management

Graph Management

Channel Adjustment

Focus Areas

~ Toansformations

Basic Transformations
Digital Filters
Fourier Linear Combiners
Math Functions.

Electrodermal Activity
Electroencephalography
Electromyography
Hemodynamics
HRV and RSA
Impedance Cardiography
Magnetic Resonance Imaging
Neurophysiology
Respiration
Stim-Response
Stellar
Other Analyses

Raw Macro Commands.

Condition & Loop

Acquire Data in Graphs
Close Graphs

Export Graphs

Get Active Graphs

Get Top Graph Only
Import Graphs

Open Graphs

Print Graphs

Print Journals

Save Graphs

~ Analyses Save Graphs As
Basic Analyses Save Graphs Sequentially
Chaos

Get Top Graph Only

affect only the topmaost graph,

The Get Top Graph Only action returns the top open graph window.
This single graph can then be used as the input to other Acqknowledge actions. By
using the Get Top Graph Only action as the start of your workflow, the workflow will

1: Get Top Graph Only X

Go to Graph Management—=>Get Top Graph Only and drag that option to the workflow area. Users should test each

action within Workflow as they build them. To do this, press the play button @ next to the save button B The button

to the right of the play button @ allows users to proceed through the workflow sequentially action-by-action, starting
with the first action, rather than running through the entire workflow.

Pressing either button should result in the following:

AcqKnowledge Workflow

File Edit Tonsform Anclysis Display Script Workflow MP16) Window Help Media

®7-m 000 B®

Search...

Workflow

Vv Actions
File Management
Graph Management

Acquire Data in Graphs
Close Graphs
Export Graphs

1: Get Top Graph Only

Channel Adjustment Get Active Graphs
Focus Aress = = Execution successfl.
~ Transtormations Impart Graghs Result: [ Untitiedt.acq
Basic Transformations Open Graphs
Digital Filters Print Graphs
Fourier Linear Combiners Print Journals
Math Funetions Save Graphs
v Analyses Save Graphs As
Basic Analyses Save Graphs Sequentially
Chass

Electrodermal Activity
Electroencephalography
Electromyography
Hemodynamics
HRY and RSA
Impedance Cardiography
Magnetic Resonance Imaging
Neurophysiology
Respiration
Stim-Response
Stellar
Other Analyses

Raw Macro Commands.

Condition & Loop

Get Top Graph Only

The Get Top Graph Only action returns the top open graph window.

This single graph can then be used as the input to other Acgknowledge actions. By
using the Get Top Graph Only action as the start of your workflaw, the workflow will
affect only the topmost graph.

Click the highlighted plus button . The result will be the name of the graph that was found. This should be the graph
that is currently open.

If the desired graph is not currently open, there are two ways to open it. Graph files can be found at runtime with “Find
Graph Files,” located under “File Management,” as shown below:
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AcqKnowledge Workflow - o x

File Edit Tansform Analysis Display Seript Workflow MP160 Window Help Media

- OO BEGE

[s Workdlow

1: Find Graph Files x

® Sesrchin [C/Program Fles/BIOPAC System

v Actions

File Management

Graph Management

Channel Adjustment

Focus Areas

“ Tansformations

Basic Transformations
Digital Filters
Fourier Linear Combiners
Math Functions

Ask for Graph Files
Find Graph Files
Get Graph Files

c/Acqknowledge 5.0

© Display directory chooser

[1 Repeat for each subdirectory found

[ use name matching pattern

¥ Analyses File name [ BRGIBNE
Basic Analyses
Chaos [ Use last modification date
Electrodermal Activity Last modification date RN

Electroencephalography
Electromyography
Hemodymamics

HRV and RSA

Impedance Cardiography
Magnetic Resonance Imaging
Neurophysiology

Respiration

Stim-Respense

Stellar

Other Analyses

Raw Macro Commands
Condition & Loop

Find Graph Files

This action lists files in a spedfic directory and optionally in all of its subdirectories. It can
use filename and date/time filters to get files match a specific pattern and modified
before or after specified date and time

The list of graph files can be used as the input to the Open Graphs or the Import
Graphs actions.

A directory containing the desired graph files must be specified. Otherwise, “Get Graph Files,” also located under “File
Management,” can be used to manually specify which files should be used.

The next step once the files have been specified is to open the files. This can be done with “Open Graphs” under “Graph
Management,” as follows:

AcqKnowledge Workflow - o x
File Edit Tansform Analysic Display Script Workdlow MPIG) Window Help Media

BE-MOOCEG

~ Transformations
Basic Transformations
Digital Fifters
Fourier Linear Combiners
Math Functions

v Analyses
Basic Analyses
Chaos
Electrodermal Activity
Electroencephalography

Import Graphs
Open Graphs

Print Graphs

Print Journals

Save Graphs

Save Graphs As

Save Graphs Sequentially

[searcn Workflow
~ Actions Acquire Data in Graphs
File Management Close Graphs
Graph Management Export Graphs 1: Get Graph Files x
Channel Adjustment Get Active Graphs
Focus Areas Get Top Graph Only CyfUsers/davidp/Documents/Workflow Example/ECG 1.acq Add.

CylUsers/davidp/Documents/Workflow Exsmple/ECG 2acq

v

2: Open Graphs X

Electromyography
Hemodynamics
HRY and RSA
Impedance Cardiography
Magnetic Resonance Imaging
Neurophysiology
Respiration
Stim-Response
Stellar
Other Analyses
Raw Macre Commands
Cancition & Loop

Open Graphs

The Open Graphs action allows graph files to be opened within AcgKnowledge.
It takes a list of files as its input and attempts to open them with AcqKnowiedge,
returning a list of graphs that can be used for further actions.

Multiple files can be processed in succession. To do this, open all the desired graphs to be processed and then select a
single graph. After all actions have been performed on the selected graph, the graph will close and the next graph will be
selected. Next, add “Get Top Graph Only” to the workflow and then add “Close Graphs.” Finally, to instruct the workflow
to loop back to “Get Top Graph Only,” add the “Loop” action, located under “Condition & Loop,” as shown below:
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Acqinowledge Workflow - o X
File Edit Tonsform Analysis Display Script Workflow MPI60 Window Help Media

BHE-HM OO BCE

Workflow
¥ Actions Cendition
File Management Jump
Graph Management e 1: Get Graph Files x
Channel Adjustment
Focus Areas C/Users/davidp/Documents/Workflow Example/ECG 1.acq Add..
~ Transformations C+/Users/davidp,/ Documents/Workflow Example/ECG 2.acq

Basic Transformations
Digital Filters
Fourier Linear Combiners
Math Functions

v Analyses
Basic Analyses
Chaos
Electrodermal Activity
Electroencephalography

2:Open Graphs

Electromyography
Hemodynamics
HRV and RSA 3: Get Top Graph Only
Impedance Cardiography
Magnetic Resonance Imaging
Neurophysiology
Respiration
Stim-Respense
Stellar
Other Analyses
Raw Macro Commands
Condition & Loop

4; Close Graphs

v
v
v
v

Loop automatically ~ 1 times

Loopback to: |3 Get Top Graph Only

Loop

This action will cause the selected action to be the next action executed. You may
choose for this to occur a specified number of times or to be prompted each time this
action is executed.

Note that in a full workflow, there will likely be other actions after step 3 and before 4 in the example above. This
workflow opens the graphs, selects one, closes it, selects the next one, and closes that one.

“Loop” can be configured to automatically loop a set number of times. If the number of graphs is known, n, the number
entered here should be n-1. “Loop” can also be configured to prompt the user after every iteration before continuing.

Performing Actions on Graphs

Once the graphs are opened, actions can be performed on them. In this example, some ECG data will be filtered and
classified with QRS peaks. The logical order of operations would be to filter the data first. Before doing that, the ECG
data must be selected. This can be done with Channel Adjustment—>Change Active Channel:

Acqknowledge Workflow - o x
File Edit Tansform Analysis Display Script Workflow MPIG0 Window Help Media

B 2 . ol =

BE-MOOOBEE

Workflow

¥ Actions
File Management

Impedznce Cardiography
Magnetic Resonance Imaging

Stellar

Other Analyses
Raw Macro Commands
Condition & Loop

Adjust Visible Area
sk to Set Active Channel

Graph Management Autoscale All Channels et x
Channel Adjustment Autoscale Horizontal
Focus Areas Change Active Chennel C3/Users/davidp/Documents/Workflow Example/ECG 1.2cq Add...
~ Transformations Change Selected Area Co/Users/davidp/Documents/Workflow Example/ECG 2.2¢q
Basic Transformations Duplicate Active Channel e
Digttal Filters Measurements to Journal
Fourier Linear Combiners Next Active Channel
Math Functions Remove Active Channel
< Ansms P Vv
Basic Analyses Replace Active Channel Units
Chaos
Electrodermal Activity Eire s x
Electroencephalography
Hlecromyography 4
Hemodynamics
HRY and RSA 3: Get Top Graph Only x

5: Close Graphs

Change Active Channel 6:Loop

Loop v 1 times

Loop backto: |3: Get Top Graph Only

The Change Active Channel action is used to switch the channel whose data is going to

be transformed.
This action takes as its input a list of graphs from a previous action. This same list is
retumed on the output for use with further AcgKnowledge actions.
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Note that this action was placed in between the “Get Top Graph Only” and “Close Graphs” actions. The numbers were
automatically updated when this was placed. The channel index (1) was chosen to reflect the channel index of the ECG

data.

To add a filter to data, users should duplicate their channel so that they will always have a copy of the original raw data.
Users can do this by using the “Duplicate Active Channel” action, located under “Channel Adjustment.” This creates a
new duplicate channel of ECG data, containing the same name as the user’s original ECG channel. The active channel is
now automatically set to the newly created duplicated channel. This means that to continue working upon your original
ECG channel, we must set the active channel back to channel 1 using another “Change Active Channel” action.

Raw Macro Commands
Condition & Loop

Change Active Channel

The Change Active Channel action is used to switch the channel whose data is going ta
be transformed.

This action takes as its input a list of graphs from a previous action. This same list is
returned on the output for use with further Acgknowledge actions.

AcqKnowledge Workflowr - [u]
File Edit Tansform Anclysis Displey Sciipt Workflow MP160 Window Help Media
®7-M OO0 B
Search. Workflow
v Actions Adjust Visible Area
File Management Ask to Set Active Channel -
Graph Management Autoscale Al Channels HESIEEDES &3
Channel Adjustrent Autoscale Horizontal
Foeus Areas Gz i C:/Users/davidp/Documents/Workflow Example/ECG 1.acq Add.
¥ Trensformations Change Selected Area C:/Users/davidp/Documents/Workflow Example/ECG 2.acq
Remove
Basic Transformations Duplicate Active Channel
Digital Filters Measurements to Journal
Fourier Linear Combiners Next Active Channel
Math Functions Remove Active Channel
¥ Analyses Rename Active Channel A4
Basic Analyses Replace Active Channel Units
Chaos
2:Open Graphs X
Electrodermal Activity =
Electroencephalography
Electromyography AV
Hemodynamics
HRY and RSA 3: Get Top Graph Only x
Impedance Cardiography
Magnetic Resonance Imaging
Neurophysiology v
Respiration
Stim-Response 4:Change Active Channcl x
Stellar
Other Analyses Use channel | with index ]

v

5: Duplicate Active Channel b

Use channel | with index

v

7:Close Graphs X

Next, to use a 0.5-35 Hz bandpass filter on the data, the action “Digital Filter — FIR,” located under “Transformations”

and “Digital Filters” can be used, as follows:

Transf:

BE-MOOO BC

Vv Actions
File Management
Graph Management

Adaptive Filter
Comb Band Stop Filter
Digital Filter - FIR

Channel Adjustment Digital Filter - IR

Focus Areas
~ Transformations
Basic Transformations
Digital Fitters
Fourier Linear Combiness
Math Functions
v Analyses
Basic Analyses
Chacs
Electrodermal Activity
Electroencephalography
Electromyography
Hemedynamics
HRV and RSA
Impedance Cardiography

Respiration
Stim-Response
Stellar
Other Analyses

Raw Macro Commands

Condition & Loop

Digital Filter - FIR

This action applies FIR digital fiters to the selected data. These fiiters can be used to
block selected frequency bands within the data. This action indudes four types of FIR
filters: lowpass. highpass, bandpass, and bandstop.

It takes a list of graphs as its input and passes this list through on its output.

Workflaw
A" 4
2: Open Graphs x
3: Get Top Graph Only X
4: Change Active Channel X
Use channel | with index i
5: Duplicate Active Channel x
6: Change Active Channel X
Use channed | with index ~ 1

7: Digital Filter - FIR x

Type: |Bandpass v Lowfn

High frequency: Fixed

Window: |Blackman -61dB

Coefficients: Optimized

8: Clase Graphs x

www.biopac.com

6 of 11

BIOPAC Systems, Inc.




App Note 298 | Getting Started with Workflow BIOPAC Systems, Inc.

The filter settings can be modified through the settings in the workflow panel.

The next step is to mark the ECG data with the Find Cycles algorithm. For more on the Find Cycles tool please see this
series of videos.

In Workflow, the “Find Cycles” action is under the “Analyses” and “Basic Analyses” category. Below, “Find Cycles”
settings have been set to look for positive/upward peaks on channel 1, the ECG channel, with a threshold height of at
least 1.3 mV:

Acqknonledge Workflow - O X

File Edit Tersform Analysis Display Script Wordlow MPI60 Window Help Media

®7-MOOO A

( - Warkflow
~ Actions Discrete Wavelet Transform Coctfients [Opimzel )
File Management Find Cycles
Graph Management Find Rate
Channel Adjustment Histogram hdt

Fouertpearitendy
~ Transformations d
Basic Transformations.
Digital Filters Cycles/Pesks  Selection  Output
Fourier Linear Combiners
Math Functions
v Analyses ® peaks O Events O Fixed time intenvals

Basic Analyses

Locate cycles from:
i

Chaos

I lectradermal Actvity Find peaks in | Channel with index v [1
Electroencephalography Peak direction
Blectromyography ® Positive/Upwerd
Hemodynamics
HRY and RSA O Negative/Downward
Impedance Cardiography
Magnetic Resonance Imaging Threshold
Neurephysiclogy Level 3‘—‘
Respiration
Stim-Response ® Fixed
Stellar O Tracking s = . .
Other Arlyses © Tracking using mean value and 1 peak v
Raw Macro Commands O Tracking using @

Condition & Loop

N ~
Find Cycle

This action locates cycles in graphs using either data driven, event driven, or fixed
interval driven methods. For each cycle a data reduction step may generate some

form of summary: measurements as channels in graph, measurements in Excel

Action output: | Input graphs + Averaging results ~

O Find in Selected Area O Find Allin Focus Areas @ Find All Cycles

spreadsheet, online averaging. This action alse allows for events to be defined as W
side-effects, allowing multiple runs to be used to locate spedific time areas that can

Note that “Find peaks in” has a dropdown menu that can specify an active channel or a channel with a certain name, as
opposed to being hard coded for a specific index. Under the “Output” tab, select “Events,” choose to Output “Events,”
with the following options:

Acaknowledge Workflow - o x
File Edit Tansform Anshsic Displey Sciipt Workflow MPI60 Window Help Media

®E-BOOOE®

earch Workflow
~ Actions Discrete Wavelet Transform R —— )
File Management Find Cycles
Graph Management Find Rate
Channel Adjustment Histogram
Focus Areas Power Spectral Density

~ Transformations
Basic Transformations
Digital Filters Cycles/Peaks  Selection  Output

Fourier Linear Combiners

Math Functions &7 Enabled output: Events

~ Analyses Messirements| | Averaging]| Events
Basic Analyses
Chaos M Output events
Electrodemmal Activity Eventl
Electroencephalography
Electromyography Interval start At location v
Hemodynamics
HRV and RSA
Impedance Cardiography Qutput type: |QRS Peak v

Magnetic R I
e onanes megng Qutput channel: |Channel with index <[
europhysiology

Respiration Output label:
Stim-Response
Stellar Event2
Other Anzlyses
Raw Macro Commands
Condition & Loop

None ~

. ~
Find Cycle

This action locates cycles in graphs using either data driven, event driven, or fixed
interval driven mathods. For each cycle a data reduction step may generate some

form of summary: measurements as channels in graph, maasurements in Excel

Action output: | Input graphs = Averaging results

© Find in Selected Area O Find Allin Focus Areas @ Find All Cycles

spreadsheet, online averaging. This action also allows for events to be defined as Vv
side-effects. allowing multiple runs to be used to locate spedific time areas that can
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Note that there is another tab in the Find Cycle element, “Selection.” The default settings of these are already set
properly, so no change is required here:

8: Find Cycles X

Cycles/Peaks Selection Output

Left edge
® Previous peak
O Current peak

(O Previous threshold
O Current threshold

Right edge

Current peak

Action output: | Input graphs + Averaging results -~

O Find in Selected Area O Find All in Focus Areas ® Find All Cycles

v,

The “QRS Peak” event type for “Output type” can be found under “Hemodynamic” > ECG Complexes. Testing this should
result in the R peaks in the ECG data being properly marked:

A4rE

= an . ans A anaran ) I anquar ar g qnd® g an,
i aamanl | [ S i H b an granand® A arigrgard

M

L0 0

140.000 160.000 180.000 200.000
s=conds Ad

If one wished to also obtain a channel that displays the time between each R peak, that can be done in the same "Find
Cycles” action. Under the “Output” tab, select “Measurements” and choose the following options:
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AcqKnowledge Workflow

File  Edit

®E-BMOO0C B

v Actions

File Management

Graph Management

Channel Adjustment

Focus Areas

~ Transformations
Basic Transformations.
Digital Filters
Fourier Linear Combiners
Math Functions
v Analyses

Basic Analyses
Chaos
Electrodermal Activity
Electroencephalography
Electromyography
Hemodynamics
HRV and RSA
Impedance Cardiography
Magnetic Resonance Imaging
Neurophysiology
Respiration
Stim-Response
stellar
Other Analyses

Raw Macro Commands

Condition & Loop

Display Script Workflow MP160 Window Help Media

Discrete Wavelet Transform
Find Cycles

Find Rate

Histogram

Power Spectral Density

Find Cycle

This action locates cycles in graphs using either data driven, event driven, or fixed
interval driven methods. For each cycle a data reduction step may generate some
form of summary: measurements as channels in graph, measurements in Excel
spreadsheet, online averaging. This action also allows for events to be defined a5
side-effects, allowing multiple runs to be used to locate specific time areas that can

Coefficients: |Optimized  +

Cycles/Peaks

Selection  Output
#r Enabled output: Measurements, Events

Measurements  Averaging  Events

[ Paste measurements for each cycle into the Journal
Display measurement value as channels in graph
[ Display measurement values in Excel spreadsheet

eparate spreadsheet for

esch proceszed graph
Nultiple spresdsheets for each processed graph (for focused areas onk

Channels / measurements configuration:

Workflow

- o x

Channel with index ~h

Copy configuration from preset ¥| |Copy canfiguration from graph ¥,

Action output: Input graphs + Averaging results

O Find in Selected Area O Find All in Focus Areas ® Find All Cycles

-» | DeftaTime

v

This will create a rate channel in the units of seconds. Choose “Frequency” for Hz, or “BPM” for BPM.

Extracting Measurements from the Graph

Users can choose to get the average value of this rate channel for a repeating arbitrary time interval throughout the

graph.

First, place a “Change Active Channel” action below the “Find Cycles” action. The active channel should be set to the

new channel that is created by the previous “Find Cycles” action, as shown below:

TWansform  Ar

®E-BMOBE

@

~ Actions
File Management
Graph Management
Channel Adjustment

[Adjust Visible Area

sk to Set Active Channel
Autoscale Al Channels
Autoscale Horizontal

Fourier Linear Combiness
Math Functions
v Analyses
Basic Analyses
Chaos
Electrodermal Activity
Hlectroencephalography
Electromyography
Hemodynamics
HRV and RSA
Impedance Cardiography
Magnetic Resonance Imaging
Heurophysiology
Respiration
stim-Response
Stellar
Other Analyses
Raw Macro Commends
Condition & Leop

Change Active Channel

The Change Active Channel action is used to
be transformed.

Focus Areas Change Active Channel
v Transformations Change Selected Area
Basic Dupl Channel
Digital Fitters Measurements to Journal

Next Active Channel
Remove Active Channel
Rename Active Channel
Replace Active Channel Units

switch the channel whose data is going to

This action takes as its input a list of graphs from a previous action. This same list is
returned on the output for use with further AcgKnowledge actions.

Workflow

Cycles/Peaks  Selection  Output
ZF Enabled output: Measurements, Events

Measurements  Averaging  Events

L] Paste measurements for each cycle into the Journal
[ Display measurement values as channels in graph

[ Display measurement values in Excel spreadshest

Channels / messurements configuration:

Channel with index ~1

-> | Delta Time

Copy configuration from preset ¥| | Copy from graph ¥

Action output:  Input graphs + Averaging results

O Find in Selected Area O Find All in Focus Areas ® Find All Cycles

Use channel | with index

AV 4

Next, one can place another “Find Cycles” action underneath this. In this case, in the “Cycles/Peaks” tab, choose the
“Fixed Time Intervals” option, instead of “Peaks”:

www.biopac.com
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ransforn

HE-M OO B

v Actions Discrete Wavelet Transform
File Management Find Cycles
Graph Menagement Find Rete
Channel Adjustment Histogram

Focus Areas. Power Spectral Density
v Transformations
Basic Transformations
Digital Filters
Fourier Linear Combiners
Math Functions
v Anslyses

Basic Analyses
Chaos
Electrodermal Activity
Electroencephalography
Electromyography
Hemodynamics
HRY and RSA
Impedance Cardiography
Magnetic Resonance Imaging
Neurophysiology
Respiration
Stim-Response
Stellar
Other Analyses

Raw Macro Commands

Condition & Laop

Find Cycle

This action locates cyeles in graphs using either data driven, event driven, or fixed
interval driven methods. For each cyde a data reduction step may generate some
form of summary: measurements as channels in graph. measurements in Excel
spreadsheet, online averaging. This action also allows for events to be defined as
side-effects, aan.‘ir\g multiple runs to be used to locate spedfic time areas that can

v

Use channel |with index Sl

10: Find Cycles X

Cycles/Peaks  Selection ~ Output
Locate cycles from:

O Peaks O Events @ Fixed time intervals

Starting Time
® Current cursor position

O Startfirst interval at

Interval width: |20 seconds

Action output: Input graphs + Averaging resubts

O Find in Selected Area () Find All in Focus Areas @ Find All Cycles

Workflow

v

v

The “Interval width” should be set to the desired duration of the interval, from whence data are to be extracted. In this
example this is set to 30 seconds. Under the “Output” tab, choose to output “Measurements” as channels in the graph,

in an Excel spreadsheet, or both:

Acqknowledge Workflow

File Edit Transform  Analys

®FT-M OO A®

Display Script Workflow MP160 Window Help  Mediz

v Actions Discrete Wavelet Transform
File Management Find Cycles
Graph Management Find Rate
Channel Adjustment Histogram
Focus Areas Power Spectral Density

V¥ Transformations
Basic Transformations
Digital Filters
Fourier Linear Combiners
Math Functions
v Analyses

Basic Analyses
Chaos
Electrodermal Activity
Electroencephalography
Flectromyography
Hemedynamics
HRY and RSA
Impedance Cardiography
Magnetic Resonance Imaging
Neurophysiclogy
Respiration
Stim-Response
Stellar
Other Analyses

Raw Macro Commands

Condition & Loop

Find Cycle

This action locates cycles in graphs using either data driven. event driven, or fixed
interval driven methods. For each eyde a data reduction step may generate some
form of summary: measurements as channels in graph, measurements in Excel
spreadsheet, online averaging. This action also allows for events to be defined as
side-effects, allowing multiple runs to be used to locate spedific time areas that can

Use channel [with index “I

10: Find Cycles X

Cycles/Peaks Selection Output
P Enabled output: Measurements

Measurements  Averaging  Events

[ Paste measurements for each cycle into the Journal
L] Display mezsurement values as channels in graph
Display measurement values in Excel spreadshest
O Common spreadsheet for all processed graphs
(®) Separate spreadsheet for each processed graph
Multiple spreadsheets for each processed graph (for focused areas onl

Channels / measurements configuration:

Workflow

A4

Channel with index v[z
Channel with index. v|2
Copy preset¥ Copy graph ¥

Action output: |Input graphs + Averaging results.

(O Find in Selected Area () Find All in Focus Areas @ Find All Cycles

> Median
> | Standard Deviation

A4

In this case, one may output these measurements directly to Excel. We have chosen two measurements, Median and
Standard Deviation. Use the + or - buttons to the right of the measurements to add or remove measurements. Ensure

that the correct channel is selected.

If there is nothing else that needs to be done with the graph, save the graph before closing. This can be done by
selecting “Graph Management”->"”Save Graphs,” as follows:
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App Note 298 | Getting Started with Workflow BIOPAC Systems, Inc.

AcqKnewledge Workflow — O x
File Edit Transform Ansiysc Display Scipt Workflow MP160  Window Help  Media

B®I-MOEEBEC

Workflow
v Actions cquire Data in Graphs "
File IManagement Clese Graphs [ Paste measurements for sach cycle into the Journal
Graph Management Export Graphs
"
Channel dustment o Ao coeph [ Display measurement values as channels in graph
Focus Areas Get Top Graph Only [ Display measurement values in Excel spreadsheet
¥ Transformations Import Graphs O Common spreadsheet for all processed graphs
Basic Transformations Open Graphs
Digital Fiters Print Graphs Spreadshect filename
Fourier Linear Combiners Print Journals ® Separate spreadsheet for each processed graph
Math Functions Save Graphs.
v Analyses Save Graphs As Ml spresdhis foreach pracessed graph forfocused reas on

E:l‘:v“”“‘f“‘ Save Graphs Sequentially Channels / measurements configurstion:
Electrodermal Activity Channel with index V2 [ > [Median v
Blectroencephalography Channel wih index vz | > stancard Devation v
Electromyography
Hemodynamics
HRY and RSA
Impedsnce Cardiography
Magnetic Resenance Imaging Copy confi from preset ¥| | Copy graph ¥
Meurophysiology
Respiration
Stim-Respanse
Stellar

Other Aralyses Action output: Input grephs = Averaging results v
Rew Macra Commands

O Fi O Fi @® Fi
Condlition & Loop O Findin Selected Area O Find Allin Focus Areas @ Find All Cycles

A4
v

Save Graphs

This action will save any changes that have been made to graphs. I 2 graph was 12: Close Graphs. X
opened from disk the changes will be saved over the file on disk. If a graph has not yet
been saved to disk. a save dialog will be presented to the user to allow them to save the A4
file
13:Loop x

As always, it is important to not work on the only copy of your graph. Using automated analyses makes this especially
important.

Note that the “Close Graphs” and “Loop” actions are still present from earlier.

Now save the workflow by clicking the save icon B

This is a small sample of what can be done with Workflow. The simplest way to design a workflow is to first do the
analysis manually, write down the steps required, and then translate this into a workflow, matching specific actions to
each step.
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