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1 Overview

The basic recording element in lonWizard is called a Recording Source. An experiment is basically a group of
recording sources along with rate and duration information. Recording Sources provide the connection between
one or more elements in the hardware tree and a specific acquisition method.

There are simple recording sources which read a device and store the result
- analog inputs
- digital inputs
- video inputs
- pmt counters
- etc...

In addition there are complex recording sources which provide addition functionality beyond basic data collection
- single excitation (controls light source to select specific excitation wavelength)
- dual excitation (controls light source to sample alternating excitation wavelengths)
- edge detection (process video images to record cell left & right edge locations)
- sarcomere length (process video images to record sarcomere spacing)
- and more

2 First Time Setup

After installing the lonWizard 6x hardware, interface card(s), and driver(s) and configuring the lonWizard
hardware tree the final step is to setup your experiments. At this point your experiment settings will be completely
blank. To create your first experiments you will have to follow these steps.

2.1 Create New Experiment Name
Before you can access the recording source definitions you must create a new (blank) experiment.
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1. | Start lonWizard, select a user, then pick
“New” from the file menu.

In the “Collect” Menu pick “Experiments”

2. | This will bring up the Experiments Manger. Experiments Manager
Click the “Add” button

3. | Enter the name of your new experiment New Experiment Name
then click Ok.
Click Ok again to close the Experiments ltestind
Manager' ’Tl Cancel

2.2 Create Initial Recording Sources

Now that you have defined an experiment you can access the experiment parameters which will allow you to
access the recording source manager.

2.2.1 Access Recording Sources Manger
The recording source manage is accessed from within the experiment parameters.

1. | In the “Collect” Menu pick “Parameters”
Filz Help

Hardweare. ..
Experiments. ..

2. | When you first edit a new experiment you
will see this empty parameters dialog.

At this point we need to create the
recording sources that will be using for this
example so click on the “Manage” button
in the “Sources” section (above the ok
button)

Sources Epochs

(| Dot | Maroge] || Hew Dee| Stat] | End] Beer| <

coed |t
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3.

This will bring you to the Source Manager
dialog.

Source Manager

Existing Sources: Experiments Using Source:

®

Add...

I

Help
Cancel

Ok

F

2.2.2 Add Single Excitation Recording Source

The following steps will create a recording source that will position the proper excitation filter and sample emission
data using a photomultiplier tube. In this example we will say we are creating the recording source for use with

cells loaded with Fluo-4. This example can be adapted to any other single excitation dye by making the
appropriate edits to the example text.

1.

From the recording source manger click
the “Add...” button. This will display a
menu of possible recording sources given
the hardware tree you have configured.

Pick “Single Wavelength Trace”

Analog input

Analog Output

Ext Hardware Ckrl
Event Recording Source
Video Edge Detection
TMulti Clamp

Dual Emission Trace
Dual Excitation Trace
Filker Scan Trace

Mormalized Single Wavelength Trace
A ength Trace

Satcomete Yideo
Spring Force Detection

Enter the information shown at right.

- Name is the name that will be displayed
for this data

- Select the proper excitation filter from the
list of filters that you entered when you
specified the excitation light source filters

- Select the appropriate sensor to use to
record the excitation light.

- Full Description, Abbreviation and
units are used as axis labels when the
data is graphed

- Dye and Notes are for your own use and
appear in the experiment notes

Click “ok” and you should see the name
“Fluo-4 in the source manager.

Single Wavelength Recording Sou... E]

General

Name  [Fluo-4

Fiter [Fier 2: 480 Rd|
Sersor [P300_1 [PMT300) |

Indicates

Full D escription Ahbreviation

|Calcium |Ca

Calibration

I riikg Dype
| ik |-

Cancel

Mates

Help »=

2.2.3 Add Analog Input Recording Source

For this example we are going to configure an analog input that is connected to our cell temperature controller.

You may use this example to record the analog output of any device or skip it if you do not have any
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From the recording source manger click
the “Add...” button then pick “Analog
Input”

Analog input

Analog Cukput

Ext Hardware Ctrl

Event Recording Source
video Edge Detection
Multi Clarmp

Dual Emission Trace

Dual Excitation Trace
Filker Scan Trace
Mormalized Single Wavelength Trace
Single Wavelength Trace
Sarcomere Yideo

Spring Force Detection

This dialog is similar to the Single
Excitation Recording Source in the
previous example. All recording sources
have a similar setup. All have Name, Full
Description, Abbreviation and Notes
fields which function as described above.

In this case of the Analog Recording
Source the choices for Sensor are
different. However as before the list of
sensors is defined by how you configured
your hardware tree.

This recording source also introduces a
new concept of unit scaling. By entering
the correct values for Units/Volt and
Volts@0 you can choose to display the
data collected by this recording source as
either raw data (Volts) or scaled units
(Temperature)

Click “Ok” when done

Analog Recording Source E]

General

MHame |Temperature

Senzar

|Temperature [Analog Source) j

Indicates

Full Description Abbreviation

|Temperature |Tem|:|

Calibration

UnitsAfalt Wolts (=0
[10 |0.000

Motes

‘D=Dc, Bv=hllc, -Gw=50d

Cancel Help

2.2.4 Add Digital Input Recording Source

In order to use digital inputs you need to create a recording source. For this example we are going to configure an
analog input that is connected to our cell temperature controller. You may use this example to record the analog
output of any device or skip it if you do not have any

1. | From the recording source manger click

the “Add...” button then pick “Event finalog input
Recording Source” Analog Qutput
Ext Hardware Ctrl

Event Recording Saurce

Video Edge Detection

Tulti Clamp

Dual Emission Trace

Dual Excitation Trace

Filker Scan Trace

Mormalized Single Wavelength Trace
Single Wavelenagth Trace
Sarcomere Yideo

Spring Force Detection

Page 4 of 11



lonWizard 6x Experiment Setup

July 6, 2007

2.

The Name, Full Description,
Abbreviation and Notes fields are the
same as all other recording sources, see
the Single Excitation Recording source
description for notes.

The Source Type field determines what
event this recording source triggers.
Select “Raw Digital Sensor”

The Input Sensor field determines which
digital signal is monitored. As with all
sensors the list depends on what was

defined in the hardware tree configuration.

Click Ok when done

Event Recorcer Source &|

General

Mame  |MpoPacer

Source Type
|Haw Digital Sensar ﬂ

|nput Sensor
|M_l,u:|F'acer Gate Out [Digital Source] j

Indicates
Full Description Abbreviation
|M_l,u:|F'acer stimulation St

Motes

0K | Cancel Help =

2.2.5 Recording Source Summary

As shown in the examples above all recording sources have a common setup. How you define your recording
sources provides the basic configuration information about how each type of data is collected. In the recording
sources provide the place for you to customize how data are named and labled.

2.3 Define Initial Experiment
Now that you have created a basic set of recording sources you can create your first actual experiment.

1.

The first thing to do is to add the recording
sources that you created in step 2.2 that
you want to use for this experiment.

In this example add both “Fluo-4” and
“Temperature”

Sources Sources
Add | td anage Add | tdanage
Fuo
[ Temperature el [
MyoPacer e

Next click the “New” button in the Epochs
group at the bottom of the page. This will
add a 2™ column to the parameter table.

The experiment parameters should look
similar to this figure at right

testing Parameters X

Frequercy (Hz)

Frequency (Hz)

Frequency

0200 < [0186 <= 4975

Sources

Epochs
(o ] ] [l [Ee] o ] o] ]|

e | v
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3. | When you highlight the “epoch 1” column
the area to the right will show you the edit = —
controls for the items in that column. Each | Epodi1 Settings
group of controls (Epoch 1 Settings, Fluo-4 Stat [mmedetcl, =([
Rates and Temperature Rate) corresponds _
to a row in the main experiment table. _ E=D =

| For exactly j |1D. Qoo $ECE,

The first group (epoch 1 settings) is for Fluo-4 ates
general epoch settings such as start Frequency
condition and duration while the remaining 0200 <0186 <= 4575
groups depend on the recording sources ’,T’e_rage -
that have been added. For now leave i
start set to “immediately”, then set to Tempem‘““;g;‘iiw
“acquire”, “for exactly” and change to 600 0200 <3333 <= 1000000
seconds (not shown) berage

1T o

For the rates enter any value between the
indicated ranges (the maximum rate is
determined by the timer settings and the
recording source definition). For now enter
“1” for the average paramter

4. | Click “Ok” to save your changes to the
experiment.

5. | At this point you should see a new element at the bottom of your screen. The experiment
control bar provides information about the experiment and gives you quick access to major
experiment functions. As the experiment has not been started all elements except “Start”

are grayed out
J ol i {0 (e aie i J b ark: JJJ
A 5] el 77l Fa) Fol

Experimant: o Epoch:

3 Run Initial Experiment
Now that you have a valid experiment you may start it to collect data.

1. | Pick “Start” from the collect menu or click
on the “Start” button in the experiment
control bar.

2. | Once started you will see one or more trace viewers. Each trace viewer consists of a small
full length view (above the red line) and a large selected view. The full view is actually an
enhanced horizontal scroll bar that allows you to pick what point in time you want to display
in the selected view. In addition to moving the full view “thumb” you can resize it by
dragging the ends.

o
e La
[y 10004
200
o
| b

4004

2004

The vertical scale of the viewer is controlled by the vertical scrollbar on the left edge of the
viewer. It to can be stretched by dragging the ends. Note that the maximum vertical range
for each type of data is determined by settings in the traces menu (see steps 5-7 below)
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3. | You may have up to 4 trace viewers open /
at a time. To close a trace viewer click on u
gitttzk;] (on the left) and it will minimize to a ™ Open tab, click to close
To open a closed trace viewer click on the (
&
button. closed tab, click to open
Some functions work on the current trace
which is indicated by a highlight.
Current open tab
4. | You select the data to view in a trace Temperse- Voks
viewgr by clicking on the yellow boxes. 2 Fuod-Raw =
The first yellow box selects the type of data " Temperature-volts W
that you want to view. This list depends on :
the recording sources that you have :'“”'4"“':“3”; BT‘;';“:""”':'
selected in the experiment. You may EMpEratreeale
choose to look at raw data (above the line)
or calculated data from any recording
source.
If your recording source created more than
one channel of data (for example the
numerator and denominator for dual
excitation) there would be a 2™ yellow
button to select the channel to display
5. | To set the limits of the vertical scale for a - o
trace view select “Edit User Limits...” in tomatic Lini
» y utornatic Limits
the “Traces” menu. Edit User Limits. .
Trace Types »
Time Made 3
Time Snaps. ..
v 1 Base Traces
6. | For each of the trace types you can enter Edit User Limils X
the minimum and maximum display values. o 6 i
Click Ok when done. =
Fluo-4-Humeric Background Single Masimum (600,00
Temperature-Yolts Voltage
Temperature-Scaled Scaled Vaoltage Wit W
'Tl Cancel ‘ Help ‘
7. | For a quick display of existing data you can . e—
also select “Automatic limits”. When this ST
is selected the data will be scanned to o EditUserLinits,..
determine the minimum and maximum B e B
values on all trace viewers. Time Mads ’
Time Snaps. ..
v | Base Traces
8 | You may stop the experiment by picking =
. i . E zpetiment: Epoch: Floi J
Stop from the collect menu or by CIICkmg 288. 35 remain = 288,35 remain o Timeout: 3003
“Stop” in the experiment control bar. ' ' :
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9. | To save you data, pick “Save” from the
“File” menu.

10. | When you are done pick “Close” from the
“File” menu.

4 Editing an Existing Experiment

Now that we have an existing experiment lets edit it to add cell length measurement. We will be adding Video
Edge detection to our previous experiment.

4.1 Add new Recording Source

1. | Open lonWizard then pick “New” from the
file menu. Next pick “Parameters” from
the “Collect” menu. The previously
created experiment should be displayed

2. | Click on the “Manage” button in the
“Sources” section (above the ok button). e

In the Source manager click the “Add” st Hardware Cul
button then select “Video Edge Detection”

Dual Emission Trace

Dual Excitation Trace

Filker Scan Trace

Mormalized Single Wavelength Trace
Single Wavelenath Trace
Sarcomere Yideo

Spring Force Detection

3. | The Video Edge Detection Recording ¥ideo Edge Detection Recording... g|
source is similar to the Analog Input :
Recording section in section 2.2.3. General
Mame |Edge

The Video Detection Recording source Camera

uses the images from the camera selected [MYOCO [lonDptix MpaCam] -]

in the Camera field. If you have multiple T Totlee

cameras you will have to select the correct o o

camera to use. Full Description Abbreviation
Length len

The Units/Pixel field defines the scaling Calibration

factor that is used to convert from camera Urits Units/Fixel

pixels to actual units. This conversion [uM 24

factor is determined by measuring the

distance between marks on stage Notes

micrometer slide in pixels. The exact |

procedure is described in a separate

document. Cancel Help

Press “Ok™ when done

4. | Press “Ok” to close the Sources Manager
dialog and return to the main Parameters

dialog

5. | Now you can click on the “Add” button in Fluo-4
the sources section then pick the “Edge” Temperature
source that you just added. MyoPacer
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6. | After adding there anew row will be added DL A e ———
to the parameters table for the edge SR |,

Vigw 10,000 immediately,

source. Minimze exctation

Frequency (H2) 4.875 He
Flug-4 Average 1

Frequency (H2) 33333 Hz

In addition to the normal recording source
row and “Camera control” control is added -
below the main experiment table

Edge Options

Modes  [Dutsiderin -
[l e —|
GoelrS  [Frequency (Hz)

Camera Contiols

Frequency |60 -

Sources Epochs

(5] e o] | e et ] | o] |
cocel |t

7. | For the lonOptix MyoCam the camera Camera Controls
control must be set to match the switch on E =
the camera controller (60/120/240). Other = MEHEY =
camera may have different software
controls

8. | When you highlight the edge row or the Ed0e DRt e
global settings column you will be able to acegiOutsiden s
set the global edge options (shown right) in e =TT e

the right hand column. The edge detection
algorithm operates in two modes “Outside-
in” and “Inside-out” which are selected
here.

testing Parameters

9. | When an Epoch column is selected you

Global Settings Mulli display
will get the same type of controls for e
setting rate and average parameters as i sen - —
i e A 70 H R [ Aly - s8Cs.
other recording soruces. e S e S J
| e

Sources Epachs flete o

M Delets J;J JJ 0060 < AZVDE?:QE <= 60000
Concel e L -

10. | Click “Ok” to close the parameters dialog.

4.2 Edge-Detection On-Screen Controls

When you close the parameters dialog after adding a Video Edge Detection recording source you will see the
Video Edge Detection control bar on the bottom of the screen.

Diizplay Left Options i‘ Right Options —— Video Options

& Video I~ Derivative I™ Derivative Gain  Offset

" Plat Smoothness Smoothness i o

v Raw data m j m

[ Calculated Edge option Edge option J J

|n0rmal ﬂ |ab0ve ﬂ ’m i v i w
Help ( \ Default

Figure 1 - Video Edge Detection control bar
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This bar allows you to interactively tune the visually related parameters of the video edge detection control before
and during an experiment. The top window (gray) will display a picture of the video being captured by the
camera (which is blank in this figure). The bottom window (white) will show the graphs of the raw and calculated
traces that are used to determine the edges. The red and green controls are moved by the mouse to select the
active are for the left (red) and right (green edges). The vertical lines in the top window selects the video line that
is scanned and the vertical line in the bottom window selects the threshold for the select edge option. More
details of these controls are provided in separate document.

4.3 Running the Edited Experiment
Once you have completed editing the experiment you can run it as before.

1. | As mentioned in Section 3, step #4, the

choices in the yellow button menus depend Sl |
on the recording source in the experiment. | e L
The choices for the first yellow button will Temperature-Yolts

now be: v Edge-Pixels

Flun-4-Mumeric Backaround
Temperature-3caled
Edge-Length

2. | Since the raw data for video detection is Edge-Pixels | Right
the location of the left and right edges T Left
there is a 2™ yellow box that lets you pick v Right
the left or right channel

3. | Also note that the calculated length is only Edze-Length | Length
available when you pick “Edge-Length” in Left
the first yellow box (type). —— Right

5 Appendix A - Advanced MyoCam-S Parameters

When using the MyoCam-S you can program the camera to go at faster rates by sampling fewer lines. This is
done by selecting the advanced camera options in the experiment parameters. The maximum rate is determined
by the interaction of a number of these parameters. Some example combinations of values are listed below;
please refer to other documentation for more specific information.
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To collect 80 line (1/3 height) Camera Contrals
image at 250hz use these ¥ Show Advanced Options Timing
parameters: Image Format Pixel Clack |24 MHz ~]
Vs 80 Bits/Pixel |8 bpp T erialpws 132 Mbs ful rate] =]
ze = Preeive =] e Bl
Field Integration time = 350 oz o 5 — Field Integration Maximize =
Frame rate period = 400 — Field Size |Manual ~| | Delay |D 100uS [0, B5535]
® Start |1 [0..134] Time |350 100 uS [0, F5535]
®Size [B40 (1774 e Bde Manual -
' Start Period |400 10 uS [387...55535)
¥Size |B0 1245 Freq. 250Hz
. Mbps 104.45
—— Frame |nformation Dlutput Syric. Pulse
Size 640 x 20
0
Pissle 51200 Delay 10 uS [0...55535]
Bptes 51200 width |1 100uS [10...55535]
To collect a 34 line (1/7 height) it (il
image at 500Hz use these W Show Advanced Options Tirning
parameters: Image Farmat Pixel Clock. | 24 MHz =l
Bits/Pivel |8 bpp T eialpw [192 Mbs (ul ate) |
Y Size = 34 Maode Progreszive -
. . . —— Field Integrati M aximize
Field Integration time = 160 e
Frame rate period = 200 — FiedSize [Manid =] Dely [0 10usi0. 503
* Start |1 [0..134] Time |160 10 us [0... E5535]
xGize 1640 [1.774] — FemmEde Marual  w
¥ Start Perind |200 10 uS [197...65535]
Y Size |34 [1...245] Freq. BO0Hz
Mbps 98.30
—— Frame |nfarmation it Saie, Pl
Size B40 « 34
0
_— P Delay 10 uS [0...55535]
Biytes 21760 idth |1 10 uS [0...55535]
To collect a 8 line tall image at Cam=m CEitik
1000Hz use these parameters: IV Show Advanced Options Tirting
ez amist Pisel Clock | 24 MHz =l
:. SIL:IZT =8 350 2L U T | sl g [192 Mbs (full rate] ~]
ield Integration time = - =
Frame ratge period = 100 Hioce el — Field Integration Manimnize >
— Field Size: | Manual ~| | | Delay |8 105 [0...65535]
¥ Start |1 [0..134] Time |60 10 uS [0..B5535]
% Size |B40 1774 — FienieBde Manual  ~
 Start Period |100 10 S [37...65535]
¥ Size |3 [1...245] Freq. 1kHz
Mbps 4915
—— Frame Infamiation Output Spne. Pulss
Size B40 %8
0
I — Delay 10uS [0...65535]
Bytes 5120 width |1 10uS [0...65535]
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