pfitec pfi
Technical Overview omedia

IMAGO Record - Recording and Online Analysis
IMAGO ProcessMaster - Offline Analysis

IMAGO RecordMonitor — Patient feedback system
STIMULI - Stimulus and digital trigger generation

TouchRecorder — Present pictures and sounds, record mouse movement
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Interaction of programs

Shared resources are possible between
IMAGO Record and STIMULI with DAQmx driver
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Hardware Requirements 1
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Windows XP / Windows7

Min. resolution 1024 x 768

Min. 1 GB RAM

Enough disk space for recording

For Recording:

Support for DAQ-mx driver required
Recommended devices:

Low End: NI USB-6008, 8-channel

Mid Range: NI USB-6218, 32-channel
NI PCI-6224, 32-channel

For Stimulation:
Support for DAQ-mx driver required

Recommended devices:

Low End: Combined use with
Recording hardware
(only with internal trigger)

Mid Range: NI PCI-6224, 4 Outputs

Buffered outputs necessary
Reaction on external trigger requires PCI card




IMAGO Record pfi
Hardware Requirements 2

Additional Hardware Requirements:
For H/M Curve Generation is a current measurement device necessary
To use Digital trigger, EISA is necessary.

Exception: Only Digital Trigger On / Off is used. This is working with any analog
signal connected to the digital trigger channel.
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Scalability 1
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biomedical
systems

fec

Low End Solution

1 PC / Laptop
1 USB device

No stimulation on external
trigger events possible
(USB too slow)

Digital trigger
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Scalability 2

Full Feature Solution Recording PC Stimulation PC
1 PC / Laptop
1 USB / PCI Card
1 PCs with PCI slot IMAGO Record STIMULI
1 PCI Card
1 Ethernet Switch
(Stimulation Control loop only)
USB / PCI Device PCI Device
\ Analog Inputs Analog 1/Os /
Ethernet

Switch
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Installation

Install DAQ-mx driver www.ni.com/dataacquisition/nidagmx.htm
Install LabView Runtime Engine  www.pfitec.de

Install IMAGO Record

Install IMAGO ProcessMaster

Install STIMULI

Install IMAGO Record before STIMULI

Only necessary for APV or BioAmp access:
Install AccessHW driver Imago\Record\Utilities\setup.exe



http://www.ni.com/dataacquisition/nidaqmx.htm
http://www.pfitec.de/
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Graphics Options tec

Best graphical results are achieved with Normal Character Size

Eiger schaftenvonAnzeigs & |

I igenschaften von Plug und Pla:p"_ :

Faibe | BiD DpenELI Direct3D| Dpti-:-nenl | ATi| Drehungl Uberlageming
Allgernein | Grafikkarte | Monitor | Prablembehandiung | Farbverwaliung | Arizeige

Anzeige
[er DRI ert kann als Kompensierung vergroPert werden, wenn
Blemente bei der aktuellen Bildzchirmauflozung zu klein angezeigt
Nden. Klicken Sie auf "abbrechen” und wechseln Sie zur
anerkarte "Darstallung ym nur den Schiiftgrad zu ndern.

| Nomalgicie (35 DFI) =]
ormale Grofe [96 dpi)

" Zum Ubemehmen der neuen &nzeigesinstellungen auffordem

Einige Spiele und anderen Programme muszen in einem Modus mit 256
= Farben auzgefiibrt werden. Elicken Sie hier, um weitere Informationen
iiber Ausfiihren von Programmen im Modus mit 256 Farber zu erhalten.

s

Example with Large font setting

ar., Abbrechen Ubemehmen Hilke




IMAGO Record pfi
Instruments 1 -

Define channel names for recording
Define Calibration coefficients for each channel
Define offset for each channel

Offset also possible without ampilifier

Only channels which have been defined with an instrument
are visible in IMAGO Record
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Instruments 2 o

PowerPack
EMG Amplifier

TMSI
EEG Amplifier

Channel Definition
Instrument

Cycle Plot

Connection: Wireless
Fully integrated in IMAGO Record

Connection: USB
Fully integrated in IMAGO Record (in work)

If no integrated amplifier is available, use Channel
Definition Instrument to define recording channels.
An offset correction is possible.

Special wireless amplifier to record pedal forces
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Patient Safety

Electrically isolated

Stimulator

o

Amplifier

A/D

PC

Direct contact
with patient

Power

No direct connection from PC to patient allowed
Only with insulation transformer
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Calibration Coefficient 1

Example with amplifier: Measuring EMGs

Electrode
‘/\ EMG Amplifier IMAGO Record
/\/ Instrument
1V = 1mV
B s
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Calibration Coefficient 2

Example with amplifier: Measuring angles

Amoplifier
; X 1.85
To match 1V = 30°

IMAGO Record
Instrument
1V = 30°

45°
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Calibration Coefficient 3

Example without amplifier

IMAGO Record
Instrument
1V = 55.5°

(30° * 1.85)

U
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Changing Offsets 1
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With external amplifier
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Changing Offsets 2

With Channel Definition Instrument:
Offset is added to the Binary data

oV




IMAGO /STIMULI pff
Connections

Recording Offline Processing
And Online Analysis Binary Files
g
[aqe File Import
Analog K Trlgger InfO
signals _ 7
Channel Files
Record =
Wireless ' S
Analog
signals Exportto IMAGO
. Control Excel
Digital Loop ProcessMaster
Trigger |
Stimulation Processing functions:

Rectification

STIMULI Integration File Export
Analog Subtraction
W _ Curves FFT + Phase
\ Wavelet




IMAGO Record
Extras — Options 1
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Define the recording parameters, they will be stored in the Registry
— Each measurement system stores its own values

Number of channels of first A/D converter
A/D converter resolution (only re-formatting)
Input Range

Digital trigger channel

#bits

Nr of bits D/A converter (digital trigger resolution = 2 )

Instruments




IMAGO Record
Extras — Options 2
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Digital Trigger

Recorded as analog channel

Example:

Analog Input range: +10V < -10V = 20V
Nr of bits D/A Converter: 6\'

Digital Trigger resolution: 2 6= 64

20V /64 = 312.5mV per trigger value

+10V
63
+9.6875V
62
+9.375V
N
\/ N
N /#”
-8.75V
3
-9.0625V
2
-9.375V 1
-9.6875V
0
-10V

Max. analog input

Min. analog input




IMAGO Record
Extras — Options 3
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Special Handling for Digital Trigger 2

1

Normally change between 0 and 1
would be at OV

Shifted to 2V to enable TTL input signals
as trigger signal

Trigger 1

Trigger 0

+10V

-10V

Max. analog input

Min. analog input




STIMULI D
Generate digital trigger

STIMULI IMAGO Record

Using STIMULI analog output: NG\
Na/

In our example: 312.5mV per trigger value
Generate curve with amplitude 312.5mV 2
Define length of trigger signal to match your
need for triggered recording : 937V
Set offset of signal to -9.8V (middle of trigger 0) 1

Generate all other digital trigger values with
amplitude modulation — readable digital trigger -9.6875V
information in STIMULI

-10V




IMAGQO Record pfi

S = o F -
systems

Sample frequency
Path for recorded data

Record mode
Continuous Recording Triggered Recording
Everything is written to file Times with trigger information are written

/\v/ /

Trigger 1 Trigger 4 Trigger 1 Trigger 4




IMAGO Record pfi
Setup 2

Delay after trigger:
Start of the region of interest relative to the recorded trigger
Positive and negative values possible

Window Size
Time from Start to End of the region of interest

Delay after trigger , Window Size >
POSITIVE
Trigger
ﬁ
SN V4
_— = e e \/




IMAGO Record pfi
Setup 3

Pre Trigger Recording Time
Recording with negative Delay after trigger also possible with Triggered recording
— use parameter Pre Trigger Recording

-< Window Size >
< Delay aftef trigger  \, »| Trigger
NEGATIVE
——~— /
Start writing to file here A Start yvriting to filel
to cover pre trigger time Pre-trigger recording = 0




IMAGO Record
Online Processing 1

- — N
— \f/ e ——

Trigger 23 Trigger 41 Trigber 22 Trigger 25 Trigger 22

(-

A
"

Trigger 23 Trigger 22
Channel 1 Channel 2 After #pieces the first
Rotating Menory \

Rotating Menory signal will be overwritten
/\4 — moving average with

NS — small number of signals

Delay after trigger Window size Window size




IMAGO Record
Online Processing 2

pfi

After stopping recording:

Do processing of
all signals
all channels
all trigger conditions

Result
Excel files with all results




IMAGQO Record

Online Processing 3

Online processing methods
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Graphical Interaction 1 viometca

Changing values with buttons:
Default increment is defined for each object

Changing values with keyboard
Set the cursor to specific location
Use Up / Down keys on keyboard

Changing values with double click
Overwrite existing value
Overwrite useful ranges
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Graphical Interaction 2

Change the scale of a graph:

Change the outermost numbers
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Graphical Interaction 3

Each graph can be changed.
Right click on the graph to view the tool bars

X-axis Options
Autoscale X-axis | Zoom options

Change Cursor position

Autoscale Y-axis
On / Off Move graph

Y-axis Options

Please note: Some graphical features are predefined and will be overwritten
with User Interface changes
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Object Help .

bles.yi rey. 130

Move cursor
above an object
and view help text.

ent [m#a]

I Iselect the threshold below the lowest stimulus current you jpbdnd ¢

<ctrl> —
PreSS Ctrl H Mr of chan Threshold Stimulus Current [ma]

to view In onling recarding mode, the current For
H an electrical skimulus can be recorded an
ad dtlonal hel p teXt | - : aukomatically measured. This
measurernent function needs a threshold
ko destinguish between noise and stimulus,
Select the threshaold below the lowest
skimulus current ywou inkend ko use,
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Interactive Help

Integrated interactive help

MAGO  Togfm Extr@s Help

Konkext-Hilfe anzeigen  Strg+H
Abouk IMAGD

e MAGO is a toolbox for data acquisiti
‘ g ary type of analog signals. It was dey
process biomedical signals, especially

‘ Imstruments , ,
of a record program with a wvariety
. Celities features an a separate data processi
‘ BSHLH: Master. ‘With the Process Master,

. First Steps processing modules can be called
bk
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