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INSTALLATION

Install HCImage

1. Insert the HCImage installation DVD into the DVD-ROM drive. If autoplay is enabled, the
HCImage setup will run automatically. If autoplay fails to start, locate your DVD-ROM drive
and double-click on setup.exe.
Click Yes, if prompted by the User Account Controls.
To begin the installation wizard, click Next.
Review the Software License information and click Yes.
Review the README section for up-to-date information on software compatibility and support.
When you are ready, click Yes.
On the Personalize screen, enter your registration information and click Next.
7. Choose the Destination Folder and click Next. It is recommended to install the software in
the default path.
8. If you are ready to proceed with the installation, click Install.
9. Follow the instructions on each installation page.
10. Securely connect the dongle (
finished.
11. Install the appropriate DCAM-API drivers, see the instructions below, then turn your camera
on prior to launching HCImage.
12. Click the HCImage icon on your Desktop to launch HCImage.

13. Register the software to receive technical support, please go to www.hcimage.com and click
Register.

uhwnN

o

) to a USB port after the software installation has

Install DCAM-API Drivers
Before installing the camera driver, make sure that the camera is turned off.

1. Open Windows Explorer, go to HCImage installation DVD, expand the Drivers folder, open
the Cameras folder and open the DCAM folder. If you downloaded HCImage, please go to
http://www.dcam-api.com/ and download the DCAM-API drivers for Windows.

2. Double-click Setup.exe to launch the DCAM-API Setup dialog.

Click Yes, if prompted by the User Account Controls.

w

Select the appropriate driver for  |®) bcam-Api Setup X
your Hamamatsu camera from e .
the DCAM-API Setup dialog. If DCAM-API felhe Sl ete Mhoee
you are unsure of which driver to S USE Camera
install, please consult the DCAM-
API Compatibility Note or
contact your local Hamamatsu L
representative. To view DCAM-
API Compatibility Note, select
Others and then click
Compatibility Note. —

5. Click Next to begin the HAMAMATSY Ui |
installation.

6. Follow the instructions on each
installation page and click
Finish when the installation is complete.

|IEEE1334 Camera

GigE Camera

Tools | |

19,12.5901 Evit |
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ADD DEVICES TO A PROFILE

Add and setup peripheral hardware devices to the profile. Supported hardware includes: cameras,
stages, filters, shutters, I/O and microscope devices. For a list of supported devices, please visit
our website at http://hcimage.com/support/hardware.htm.

Add a Camera

Launch HCImage, go to File, select Current Profile and then follow the steps below to add a camera
Add Select Device Select Camera Capture Pane

to the profile.
9 Click Add Select Single Select C11440-22CU Select the

Device Control
:  Devices : :  Camera click OK ¢ and click OK i Cli1440-22CU

Select Image Capture

Defauit File Paths | Device Control
Add the physical devices attached to the

allow software control

isystem to

Ef8484-05ti S/N: 740127
Ci1440-22CU 5/M: 9v3022

Dual Camera
WwAIEW Camera

B--'ﬁ Device Control
(- Stage Devices

- Fitter Devices
(-5 Shutter Devices

[H- & Microscope Devices

§ 10/LED Devices Cancel
= Rl Image Capture Devices

En Diiske, [Active] :
[ C11440-22C1 5/N: 5Y3022 :

Capture

Capturel Devices | Sequence | Analysis |

Remove

Mono: 1Channel v |Disk W

Properties

Cancel

Add an Olympus IX-83 Automated Microscope
Olympus 64-bit Drivers from the HCImage DVD

Be advised that this application installs the Olympus Camera and Microscope drivers, as well as
copying all of the necessary dlls into the HCImage directory.

1. Open the DVD contents in Windows Explorer and navigate to
Drivers\Microscopes\Olympus\Olympus 3 Series\x64.

2. Double-click on Olympus_x64 Install.exe and follow the installation instructions.

3. Click Yes, if prompted by the User Account Controls

Note: If using a Hamamatsu 1394 camera, this driver installation may supersede the Hamamatsu
driver causing communication problems. To recover from this issue, please see "Unable to
communicate with Hamamatsu 1394 camera" on page 30.

Configure with the Touch Panel Controller

The microscope drivers have been installed, time to configure it using the touch panel controller
(TPC) and then add it as a device in HCImage. The first step is to turn on the IX3-CBH (microscope
control box) and then the touch panel controller.

Note: The "Power On" sequence for turning the equipment on before use should be: Light Source >
PC > Camera > IX3-CBH > Touch Panel Controller > Launch HCImage.
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An initial system setup is required when using the microscope for the first time or after replacing
one of the components. The microscope is setup and configured using the TPC.

1. Go to System Setting in the Menu screen.

2. Select Unit, enter the components connected to the IX83 for each module and tap OK to save
the settings.

3. Select Optical, enter and configure the objectives, mirror units and condenser.

4. Select Customized, enter the focus limits and parfocality correction.

5. When the setup is complete, tap X to exit to the Menu screen.

Add Microscope to a Profile

Once the microscope has been setup from the touch panel controller, the next step is to add the
microscope to a profile and configure it in HCImage. Launch HCImage, go to File and select Current
Profile. In the Device Control tab, select Microscope Devices and click Add.

Add MICROSCOPE Device x

Controller  Device-List  Filter Setup ~ Stage Setup
Select the type of controller being installed

and which devices aretobe contralled | | | . Device Control
— : Select Components | 4| Auto Selectfthe mICFOSdC[)':’IE o
icroscope manutacturer and the mode

NIKON Microscope [IXY Stage

OLYMPUS Microscope Z Focus

ZEISS Microscope

Hamamatsu AEQUORIA Dardbox Fluorescence Module

Yokogawa CS5U Lamp Cartrol
Condenser
[ Dia ND Fitter
] Epi ND Filter
] Fitter Wheel No.1

X3 ~ ] Fitter Wheel No.2

[ Use Serial Port 1 DIA Shutter
Add MICROSCOPE Device >
Cortroller Device-List  Fiter Setup  Stage Setup
%Jrl% Select a device from installed list. Device List
................................................................................. Select the device that is
<30 ] ;
LS listed
Add MICROSCOPE Device *
Controller  Device-List  Filter Setup ~ Stage Setup
Select the type of controller being installed Device Control

and which devices aretobe contralled — prememerseesseseseeges

H Select Auto and HCImage
Select Components | 4 | Auto

will update the components

LEICA Microscope X

NIKON Microscope [IXY Stage list

OLYMPUS Microscope Z Focus

Add MICROSCOPE Device *
Controller Device-List Fiter Setup  Stage Setup
a Customize the list of fiter names of each installed fiter position for each installed wheel. Filter Setup
............................................................................................... MOName ....... Verify the settings for the
FL-Block Lsmp Condsnssr FW-1 1 individual components,
FL-Block List modify if necessary and click
Fitter Pos Limit: = QK
Fitter cube 1
Fitter cube A
Fitter cube2
Fitter cube3 v
Add Remove | | Modify
Cancel Apply
www.hcimage.com 5 HAMAMATSU

PHOTON IS OUR BUSINESS




Add a Filter Wheel and a Shutter

Launch HCImage, go to File and select Current Profile. In the Device Control tab, select Filter

Devices, click Add and follow the instructions below.

Controller  COM-Port  Fitter Setup  Shutter Setup
Select the available shutters. Note: Active shutters are set up in the Filter Setup Menu.

Cancel

Apply Help

Add FILTER Device *
Controller  COM-Port  Fitter Setup  Shutter Setup
Select the type of controller being installed
and which devices are to be controlled
LUDL Fiter A
F'F“[]H FI“E‘T WEEEfEssssssEssssEEEsssEEEEsEssEssssEsEsssssEssssmsmnnnnnden
SUTTER Instrument Fitter Fitter Wheel
AS| FW-1000 Fiter Wheel -
AS| Monochromator
TILL Monochromator (O Double
TILL Polychrome W+ ) Triple
CAIRN Monochromator Optoscan
NIKON-Epi-FL Fitter
HAMAMATSU C8214 Fiter v Add Shutter
Add FILTER Device *
Controller COM-Port  Fitter Setup ~ Shutter Setup
%r% Select COM Port for this device and configure the RS232 communications settings.
COM Port E Communication settings :
@ CoM1 COM5 Baud Rate: | 9600 w
Comz2 COM& Data Bits: | & o
COM3 CoM7 Party: | None -
Com4 coms Stop Bits: |1 -
Add FILTER Device *
Cortroller COM-Port  Filter Setup  Shutter Setup
6 Customize the list of fitter names of each installed filter position for each installed wheel.
Fitter Wheel 1
Customize Positions
Wheel 1 Speed: =
Fitter Pos Limit: =
BTt AP
340 nm A
380 nm
Fitter2
Fiter3
Add Remave
Add FILTER Device *

Shutters L]
Shutter Settings
Shutter 1 Adtive 77 CE TR A
Shutter 2: MNone R
Shutter 3: MNone R

Device Control

Select the controller, the
type of filter wheel and
enable Add Shutter

Enable COM Fort
. Select the COM Port for the

device

Filter Setup
y Select the filter position, enter

the name and click Modify.
Repeat for each filter position

Shutter Setup
" Set the status to Active and

click OK
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Add a Parallel Port as an IO/LED Device

In the Device Control tab, select IO/LED Devices and follow the instructions below.
Add 10/LED Device >

Controller | PT-Port  10/LED Setup
Select the type of controller being installed and which devices are to be controlled

Serial-10_ Device Control
Parallel-I0 N salact Parallel-10

Mational Instruments
Aequorna Digital 170

Add [Q/LED Device *

Controller LPT-Port  |0/LED Setup

Select LPT Port for this device. You can change the LPT address by click on it.
Make sure the address is valid (hint: check Device-Manager/Ports)

LPT Port - Enable LPT Port
@LP_H ...... {[b-:a?a} .................................................................................... Select LPT1 and click OK

OLPT2  (278)

Conce | [ toob | [P

If the computer doesn't have a parallel port, we recommend the SIIG CyberParallel PCle port card
(http://www.siig.com/it-products/serial-parallel/parallel/pcie/dp-cyberparallel-pcie.html). Install
the parallel port card and driver as per the instructions provided with the card and then launch the
Device Manager and follow the instructions below.

A Computer Management o Find the SIIG Parallel Port

File Action View Help Select Device Manager, expand
Ports (COM & LPT) and the SIIG

&' Computer Management (Local H Portable Devices card should be listed below.
v i} System Tools ~ i Ports (COM & LPT)
() Task Scheduler f Communications Port (COM1) SIIG Parallel Port Properties
Q Event Viewer ﬁ SNG CyberPro Parallel Port (LPT1) #f- Right—click on SIG CyberPro
2] Shared Folders = Print queues Parallel Port and select
% Local Users and Groups [ Processors Properties.
& Device Manager iy Sound, video and game controllers
Verify Port Settings
i X
SIG CyberPro Parallel Port (LPT1) Properties Select the Port Settings tab, the
General FPort Settings  Driver Details Events Resources i LPTPort Number should be LPT1
Fitter Resource Method if there are no other LPT ports on
() Try nat to use an intemupt i the system or LPT2 if there is an
(®) Never use an interupt i on-board parallel port. If there
(") Use any intemupt assigned to the port are no other LPT ports on the

system and the and the card is
not listed a LPT1 or LPT2, select
LPT1 from the list.

[] Enable legacy Plug and Play detection
LPT Pon Number: LPT_I \.’u----------------------------------uu-uu-u-u:

SIG CyberPro Parallel Port (LPT1) Properties X Copy Resource Settings
Select the Resources tab,

i highlight and copy the first four
¥ SIIG CyberPro Parallel Port (LPT1) digits under Settings.
Resource settings: :

General Port Settings Driver Details Events Resources

Resource type  Setting

2 10 Range MTF e Add LPT Port to a Profile

170 R 0778 - 077F
X anes Launch HClmage, go to File,

select Current Profile, click

Add I0/LED Device X | Device Control, select IO/LED
Controller  LPT-Port  10/LED Setup i | Devices and click Add. Select
Select LPT Port for this device. You can change the LPT address by click on it. Parallel 1/O, goto the LPT Port
Make sure the address is valid (hint: check Device-Manaaer/Ports) i | tab and select the LPT Port for
LPT Port :

the SIIG card. Highlight the last
three digits after Ox and paste
the content. Click OK.

OLPT2  (278)

G| [ Aoy | [P
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CALIBRATION

Calibrate an Image from Pixels to Microns

Open or capture an image with some known distance, for example a micrometer. Click on the

(fj‘m Calibration |~

Calibration Properties icon ) on the Analysis toolbar and follow the instructions

below.
Add Calibration Select Units Calibrate the Image Enter the Distance
Click Add and enter a Select Microns Click Calibrate. Draw a line to Enter the known distance
title (e.g., 10x) from the Units list :  span the distance to measure and click OK
Calibration X [ & Image Displa =

£ Spatial B Intensity

Calibrate the image from pixels to real-world units for comparnisons.
0= The selected calibration will be used for calculating spatial measurements

-
|

e : : L e ]
. D:Examples V4'\Calibration" M cal ? 3
File: | mples Il on ICrosCope.cal | Calibrate Spatlal Distance

Title: | 10X Obj | :
o i i Measure Ta Calibrate enter the distance

Units: Symbol: Length: DE drawin, or known scalefactor

Microns D pm 100 5

Criginal Factor: Magnification: Final Factor: Line: drawn is: |471.001 pixels

x| = |0636342 : Original Factor:  Magnification:  Final Factor:

Calibration js: | 0-638081 w1 = | 0638021

Title Urits Factor (3 - -

. _ |L|ne drawin is: |3DD | unitz |
4% Obj Microns 1.595240
Microns 0.626342
20X O Microns 0.313040 Load Cancel
A0 Obj Microns 0.159520

Current Spatial
Remove Resat Calibration
Cancel

mo e oen || Hl |IIII [TTT] [ LLLLLLLETT T
£ >

val.. oL B & = & Zoom|40% ~| SF: 0.637 um

Link Calibration to Objective

To link the calibration to an objective, go to the Microscope Setup panel in the Devices pane and
follow the steps below.

Objective | Magnification Hosepiece [V]Linkedmove | Enable Link to Calibration
4 | 10 | 20 40x| P | 20 | E] Click and select Link to Calibration
% X x | 40x X X
UPLSAPO - NA: 0.95 AS: 66 20x ‘ ¥ Link to Calibration |
Condenser | 1: NOME " 10x Return
60
Default
Select Calibration
Side/Back Bo| Y | 40X e h Right-click on the 40x objective and

: - select the 40x calibration
50,50 Split Closed

HAMAMATSU 8 www.hcimage.com
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Calibrate a Stage

Before calibrating the stage, make sure to load the correct scale factor for the selected objective

and then follow the instructions below.

a Filter Setup
o XYZ Setup
fl Stage Control 7 Focus Auto Focus  Stage Setup
Firmware
XY Scan fues 1 L. Z Scan fods ] b
[Step'Size:| x [0 | Step Size: | #|[0.01

ARG

Speed um;’s
Accel Factor

Speed mfs
Accel Factor

JoystickSpeed | N/A

Define Step Size

Go to the Stage Setup tab,
located in the XYZ Setup
panel and click Step Size

JoystickSpeed  M/A

I Displ =] &8
SR = Center Top Left
........................................................................................................................... Center an object to the green
crosshair and click OK
LUDL Stage X
I XY Stage
Center an object within the green displayed box.
Position (in microns) | Limits
o Hit X
XY:| [527.20 | El 3
o Hit Y
- i D Hi Z
Fis 0| fe o Hit &
v [ | =» H“ ml ”H
Jog XY .
o
X
Cancel 0%) |SF:0.641 pm
Jog XY- A Center Bottom Right
IE = | 17 | .| Center the same object to
= ¥ the green crosshair and click
oK
Cancel Help 0% [SF0.641 um - Object Centered
If the object moved back to the
HClmage x center of the top left crosshair, the

calibration was successful, click
OK. If the object did not move to
the same location, check the
camera orientation to the
microscope and repeat Steps 1-3.

The object should have moved back to the other box.
Hint: If not, check carmera orientation on microscope

www.hcimage.com 9 HAMAMATSU
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FILTER SETUP

Once the filter device has been added to the profile it will need to be configured in the Filter Setup.
The examples below outline the basic steps for configuring two commonly used filter devices, a
filter wheel with a shutter and a Lambda DG-4.

Filter Wheel and Shutter Setup

After the filter wheel and shutter have been added to the profile, go to Filter Setup in the Device
pane and follow the instructions below.

a Filter Setup
Enable Automated Filter /Shutter Control

IO/LED Devices || XYZ Stage Offset
Enable Return to ldle Conditions

i Advanced Settings [ Return to Idle On Exit Select Return to ldle on Exit, After
i Capture and During Delay

Return to Idle After Capture [JDazzle Protection
*+==+ | Return to Idle During Delay [ ]Exposure Protection Add Filter Group
_ HER———— Click Add, enter name and
'E:) Default Idle Positions Add click OK
@[
- Copy
Enter a Text String ¥
o ., Enable Filter Settings
Enter a Mame far thiz Filter/Shutter Group Right-click on the filter group that
was just created and select a filter
Dep | | |Lest tint
Time OY
@nd Cancel -

Delay Position: |Pre-Exposure . .
. Select Filter Position

Select the filter from the list

Filter-Shutter  10/LED Device

E Flters :
LUDL COM1 DAPI ’ Define Shutter Setting
O Shutters oo o Select Open
LUDL 51 COMA1 Cpen -
Add Remaining Filters
Repeat the steps to add the remaining
filters
Define Default Idle Settings
Select Default Idle Positions, under
Filters select Don't Care and for Shutters
select Closed
HAMAMATSU 10 www.hcimage.com
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Lambda DG-4 Filter Setup as an I/0 Device

TTL can be used to control many types of devices. This example explains how to configure a
Lambda DG-4 as an I/0O Device controlled through the parallel port. In the Device pane go to Filter

Setup and follow the instruction below.

& Fitter Setup - Enable 10/LED Devices
Enable Automated FilterjShutter Contral Select I0/LED Devices
IO/LED Devices [ XYZ Stage Offset
Enable Return to Idle Conditions
AdvancedSEthngsRemrntoldleDnEmt .............................................. Select Return to Idle on Exit, After
Capt d During Del
g Return to Idle After Capture [ ] Dazzle Protection Spture anc Luring Letsy
""" Return to Idle During Delay []Exposure Protection Add Filter Group
_ pr—— . Click Add, enter name and
() Default Idle Positions Add :
- click OK
Bvos 0%
Copy
Enter a Text String *
o e Enable Filter Settings
Enter a Mame Ffar thiz Filker/Shutter Group Right—click the filter group that was
just created and select filter tint
[Pos 1100 | | [ rest
Time D)
@No Cahicel .
Celay Position: | Pre-Expaosure
Filter-Shutter 10/LED Device
H Fiters & Enable IO Pin Settings
LFT1 Output Dont Care = ’ Click ellipsis button
Select an output combination : >
;"I' = Right click on each pin to zet Active or Disabled. . .
A default name wil be assigned fleftemoty. 1 B L. Define Pin Settings
Pin Setfings - [%] Dant Care Select Don't Care (un-check],
enable Pin 2 and click OK
Cugtomized Mame ; I:I .
Fin:9 &8 7 6 5 4 3|2 Add Remaining Filters
O00C0O00|® Y Repeat the steps to add the remaining
— filters and attenuations using the pin
Feset 0K Cancel settings in the table below
Define Default Idle Pin Settings
Select Default Idle Positions, then for the
pin settings select Don't Care (un-check)
and click OK
Filter Positi Attenuation
1cer Position
100% 50% 33%
1 Pin 2 Pins 2 & 4 Pins 2 & 5
2 Pin 3 Pins 3 & 4 Pins 3& 5
3 Pins 2 & 3 Pins 2, 3& 4 Pins 2, 3&5
4 Pin 4 Pin 5 Pins5& 4
www.hcimage.com 11 HAMAMATSU
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CAPTURE

The Capture Pane provides a flexible and comprehensive method to access camera features and
functionality. The Capture Pane is organized by functionality into panels that can be expanded when
in use or collapsed when space is needed. The capture controls at the top of the pane (shown
below) are always visible and used for controlling how images are acquired and displayed.

: Channel Select : Active Camera : Auto Save
¢ Select the number of : Select configured i Automatically save the current
¢ channels to capture | camera from list ¢ image based on predefined presets
: : : when Capturel is selected
Gorr|bRGB Color: 28and v| C11440-22cUsM: Y9022 | v
— ++{]Live Color E..“- Live Fapmrel AutoSave
: Open Capturel
i Live Color  Live { Capturel : Open Capturel
: Display live color @ Used to focus a : Will initiate a ! If selected, will open each
: image of merged  sample priorto  : single capture : captured image as an
¢ channels : capture i cycle ¢ image document

Capture Presets

Capture presets save basic settings such as the capture mode, channels, filters, exposure times, as
well as output trigger settings and advanced camera properties. For a list of the camera settings
that are saved, select a capture preset from the Capture Presets dialog and click View. HCImage
will load the capture settings from the previous session when launched.

Capture Preset List | i Save
Select from a list of § ! Saves updated capture settings to the
saved presets i selected preset or creates a new preset
Capture Presets =
GFP_10ms_500x500 & LTJ o] . Save

Capture Presets

i Add and remove presets from the
Capture Preset dialog. Click View to

i display the capture settings of a specific

Note: Capture presets are not automatically saved before changing presets or exiting the
software. To make changes to a saved capture preset, select the capture preset from the list,
adjust the capture settings and click Save.

HAMAMATSU 12 www.hcimage.com
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Capture a Color Image

Capturing a color image requires filter setup, for instructions on configuring filters, please see
"Filter Setup" on page 10.

Select Capture Mode

: Select RGB Color: 3-Band
RGB Color: 3-Band ¥ C11440-420 5/M: 000030 W
[+/] Live Color Lis | | EeriEl | V] Autosave
[+] Open Capture1
Select Filters
= e e . Select Red for channel 1, Green for
Camera Control channel 2 and Blue for channel 3
Auto Expose .
: : Adjust Exposure
: Click Live and adjust the exposure
: Gain =] Exposure manually or use Auto Expose
¥ |1| N |rRED ) 0 Sllwar Elps
Capture a Color Image
2| W |GREEN v o S| 187 ims Click Capturel
B BLLE v 0 1327 B

Hint: In order to achieve the best possible speed when acquiring color images, set the same
exposure for each channel. Once each of the exposures have been entered, click the Exposure

Lock icon (é-gl) to lock the exposure settings. Now any exposure adjustments will be
made to all of the channels.

How to use AutoSave

Enabling AutoSave will automatically save the current image every time Capturel is selected. The
captured image is saved as a TIFF based on the file name and destination directory defined in the

AutoSave Properties dialog. Enable AutoSave and then click on the ellipses to open the AutoSave
Properties dialog.

Folder: | D:'\Experiment Datal,

File Name

Prefix: | Image

Start Mumber: | 5 =

|:| Overwrite Existing Data

[Juse Leading Zeros
(ex: 00035)

14

AutoSave Properties A TIFF or MPTIFF
Fres i Enable to save as MPTIFF
[¥]Use MPTIFF for for multiple image capture
O e versus individual TIFF
images
Location
Set Location

Click the ellipsis icon and
navigate to the destination
directory

Set Default File Name
Enter file name

Save Settings
Click OK

www.hcimage.com
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Define a Custom SubArray for Maximum Speed

Click Live, focus on the sample and move the area of interest into the center of the image. Follow
the steps below to define a custom subarray.

Define SubArray Center on Sensor Apply SubArray
Click Define and draw Right-click and select Click Apply
:  the area on the image :  Center on Image

Binning and SubArray

Binming: 1 L
Adjust Exposure Time
Sub-Array
Preset Sizes 2048 x 2048 hd

Note: Centering the subarray for maximum speed is only required for the ORCA-Flash 4.0 series
cameras.

HAMAMATSU 14 www.hcimage.com
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Control an LED using Output Trigger from the Camera

Some cameras provide a range of output trigger signals to synchronize with an external instrument
where the camera becomes the master and the external instrument becomes the slave.

Timing Output : ! Show Output ! Polarity : Trigger Output
SMA connectors ! Trigger Options Positive or EThree output trigger
on the back of i Expand output i Negative { functions plus a continuous
the camera | ! trigger panel i fixed High or Low output

Show Output Trigger Dptions§

Output Trigger :
H Programmable Trigger Option
E Owutput Trigger ©: ~
Delay u} 2 |us
®Pos (ONeg 3
=71..: Period 1.0 Z | ms
EXPOSURE -
LOW Source | TRIGGER
PROGRAMAELE
TRIGGER READY Pre HSYMC Count u] =
TiMENGE HIGH =
www.hcimage.com 15 HAMAMATSU
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How to Setup a Background Subtraction

Typically used in fluorescence microscopy, a background subtraction can be used when the image
presents a dark non-uniform background. To perform a background subtraction click Live, bring the
sample into focus and then move the stage off of the sample so that only the background is visible.
Next, follow the steps below, when finished move the stage to bring the sample into view and the

background subtraction is applied.

% Processing

+*[#] Background Subtraction

Further Processing
(®) NONE

() Rolling Average

O Frame Integration

(") shade Correction
(") Image Subtraction

Correction Image

(O Buffer Capture

() Subtraction/addition

Image: o

Offset: | 100 =

Processing OM for
correction image

Correction Image
Select Buffer and
click Capture

Camera Offset
Enter 100

Operation
Select Background
Subtraction

Hint: HCImage remembers the capture settings from the previous session, if background
subtraction was left enabled, Process ON will be displayed in the Camera Control panel. The
display image may appear distorted or black.

EH Camera Control
Cooling

Default -~

Auto Expose

Gain = Exposure

0 =|[25.0 =

- -
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SEQUENCE

The Sequence pane provides a variety of options for defining a time lapse or high speed streaming.
The sequence controls at the top of the pane (shown below) are always visible and used for
selecting the scan type and reporting in real time, information about an ongoing sequence. This
sections covers the basic steps for setting up a typical time lapse and high speed streaming.

Progress
Displays the
number of
images

Event Markers
Annotate the time §
when a significant

occurred }

:Scan Settings i Scan Type
Esave and load Select acquisition
iscan settings ! type from list
i SelectScan Type | Time Lapse &
= High Speed Streaming
Start Stop

Progress

1 -**Event Marker: 0:

01,2 |3 4 5 6

Time Elapsed:

00:00:05.35 #====:e- -

w Delay Remaining:

00:00:00 | »

Setting up a Time Lapse

The Scan Settings panel provides a variety of options for defining a time lapse to fit the needs of
your application. This section provides three examples of typical time lapse settings, using each of

the storage options.

AutoSave i

Define where and i
how to store
acquired data }

Speed i
Select maximum i
speed or define a

capture interval }

Storage Type
Write data directly |
to disk (Slow) oré
stream into
memory (Fast)

Define the amount of }
available RAM for
streaming :

Scan Settings -
& Autosave
(@) oD
O TIFF @ Live Image
PEEEEDOECOEEEENDEENDEENNERACO0EC000C .
(CIMPTIFF () Review
"' Enable Maximum Control 2 esssssssssimmmmsmmnnnns s s s nnnnnn .
(®) 0 Delay () Continuous
(O Field Delay1 sec  ®EndFrame | 290 =
(O Field Delay2 0.0 sec () End Time 0.0 sec
Type "u”, 'm", "s", "t" to change Units__ § .
OtoD'sk u=microsec, m=millisec, s=sec, t=min
i
[ T . (%) to Temporary Buffer
(®) to Memory (2555) RAM... :
RAM Limit i Temporary Buffer

i Stream data to memory with

! Frame Rate
i Displays the current
i speed in frames per

. second

: Elapsed Time

i Time from the start
i of the acquisition
(hh:mm:ss.ms)

: Display

;Select a live display
{ or to review
{acquired images

i Control

i Define acquisition
endpoint by user control,
{frame number or time
duration

i Tooltip

Hovering over the delay
time will display the units
i of time

;the option to delete or save to

ia CXD, TIFF or MPTIFF

www.hcimage.com
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How to Use AutoSave

In the AutoSave Properties dialog, the user can determine how and where to store the acquired
data. Image data can be saved as a CXD, TIFF or MPTIFF. The example below provides a

description of the Auto Save Properties dialog.

AutoSave Properties x

Type i
@cxp (TIFF () MPTIFF

Location

Folder: | D:\Experiment Data,

File Name

Erlie | GFP_10ms

Start Number: | 69 =

D Owverwrite Existing Data

..| ..................

[ Use Leading Zeros
{ ex: DO0D35)

ok Cancel o

Set the File Type
Select the file type

Set Location

Click the ellipsis icon and
navigate to the destination
directory

Set Default File Name
Enter file name

Save Settings
Click OK

Note: MPTIFF files have a 65,000 image limit or 4 GB size limit. For image sequences exceeding
these limits, multiple MPTIFF files will be saved and numbered sequentially.

Setup a Time Lapse - Save to Disk

The time lapse in this example will acquire an image every 30 seconds for 3 hours and the data will
be saved as a cxd. Once your are satisfied with capture settings and the sample is in focus, go to

the Sequence pane and follow the steps below.

Scan Type

Select Scan Type | Time Lapse w
= =
Stop
Progress
fps Time Elapsed:
Event Marker : 0: ]

I 00:00:00 | »

Scan Settings

Delay Remaining:

Select Time Lapse

Auto Save

AutoSave | .-
(®) CxD
TIFF

(®) Live Image

9 Click the ellipses icon, select
CXD and enter the file location

and naming convention

-:::::- MPTIFF () Review i
e Field Delay
¢ [#] Enable Maximum Control : Enter 30 s
§ o Delay () Continuous
i () End Frame = ;
L.@FieldDelayl | 300 |sec  : . End Time
) (®) End Time 2.0 s Enter 3 h
(_)Field Delay2 0.0 sec
DISK
@) to Disk Select to DISK
() toMemory (2581) | RAM... () to Temporary Buffer Start Acquisition
e Click Start
HAMAMATSU 18 www.hcimage.com
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Setup a Time Lapse - Save to the Temporary Buffer

Acquired data is stored in memory with the option to review the image sequence before saving or
deleting it. When Temporary Buffer is selected, End Frame is automatically enabled and display the
maximum number of frames that can be streamed to memory. Once your are satisfied with capture
setting and the sample is in focus, go to the Sequence pane and follow the steps below.

Scan Type
Select Scan Type | Time Lapse v h Select Time Lapse
= =
stop
Progress
fps Time Elapsed:
Event Marker : 0: v Delay Remaining:

00:00:00 | »

o1/ 2/|3 4 5|6 7|8 |49

Auto Save
e I e T Click the ellipses icon,
n l H
e H select CXD and enter the
! . . .
MAautosave | .. file location and naming
@ D convention
(ITIFF @ Live Image
OmpTIFe () Review .
Field Delay
contral : N Select 0 Delay
Continuous
(FieldDelayl | 0.0 |sec ®) End Frame 500 = End Frame
(FieldDelay2 | 0.0 | sec End Time 0.0 |sec Enter 500
() to Disk
- (9 to Temporary Buffer
() toMemory (2481)  |RAM... ? Temporary Buffer

Select to Temporary Buffer

o

Save Buffered Images “

Type: (®)CxD (I TIFF () MPTIFF e Start Acquisition

Location Click Start

Folder: | D:\Data\DRG_GFP_10ms 1}

File Name

Prefic: | 061015 Acquisition Complete
Review acquired data

Start Mumber: | 7 = Use Leading Zeros using the playback

[ ] Overwrite Existing Data (et} controls in the Image

Display

Range

OF 1..500

) Range Define (ELOE St e Save or Delete
Save - click CK

Cancel Delete - click Cancel

Note: Streaming to the Temporary Buffer is very useful because it provides the option to review
the image sequence when trying to capture specific event and for demonstrating camera speeds.

www.hcimage.com
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Setup a Time Lapse - Save to Memory

The time lapse in this example will store images in memory until the acquisition is stopped or runs
out of memory at which point the acquired images are saved to disk for the remainder of the time
lapse. Once your are satisfied with capture settings and the sample is in focus, go to the Sequence
pane and follow the steps below.

CXD and enter the file location
and naming convention

Scan Type
SelectScan Type | Time Lapse T . Select Time Lapse
= =
Progress
fps Time Elapsed:

Event Marker : 0 v Delay Remaining:

0|1 2134|566 T| & 9 00:00:00 | »
Scan Settings Auto Save

i .......................................................................... Click the e"ipSES icon, select

[¥] Autosave | .7

(®) Live Image

[®) (_)Review .
- e Field Delay

- . Select 0 Dela
 [] Enable Maximum Control : Y
i@ 0 Delay (®) Continuous Continuous

) Select Continuous

(FieldDelayl | 0.0 |sec  ()EndFrame | 2830

(JFeldDelay2z | 0.0 |sec  (JEndTime 0.0 |sec

Memory
...... L . Select to Memory

P () to Temporary Buffer L
‘o) to Memory (9830)  [RAM... @ Start Acquisition

Click Start

High Speed Streaming

High Speed Streaming is used to obtain the fastest acquisition speed from the camera. This scan is
optimized for single channel streaming to RAM or directly to the computer's solid state drives (SSD)
configured in a RAID 0.

Note: Acquisition rates will vary based on the PC configuration, for information about the
computer requirements, please see the PC Recommendations for ORCA-Flash4.0 V3 / LT+.

Control |

Enter the number of frames
to acguire and the i
approximate end time is

displayedtotheright | ™ 2o - Bt Time cec

Stream Type :

Scan Settings 3

Stream directly to HDD or DIsK | D:\Bxperiment Dataec®.dcmg |EI' """"" : DCIMG Location
into memory with option to """"" - - : Set a file location for
use Circular Buffer i - | [ circular Buffer i streaming data to DISK
AutoSave/AutoConvert i * [ AutoSave AutoConvert | ... Display
Define how streamed | ®cxo @ Live Image SEI?Ct 5 Iwe.dlzp.lay orto
data is handled : I TIFF ek S VIEW BCQUIrEd IMAgEs
) () Review
() MPTIFF
HAMAMATSU 20 www.hcimage.com
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http://www.hamamatsu.com/sp/sys/en/documents/PC Recommendation for Orca-Flash4 V3LT+ (20170707).pdf?_ga=2.129939916.139421273.1505401854-1426883159.1449258247

Note: High Speed Streaming does not support multi-channel acquisition, camera registration
features (i.e., flip, rotation and pixel shift) or software processing operations (e.g., shade
correction and rolling average).

Steps for Streaming to Disk

When streaming to disk, a temporary file (.dcimg) is created to store the data while it is being
acquired, the temporary file location needs to be located on the RAID array, SSD drive, or the

fastest drive available. Configure the capture settings, go to the Sequence pane and follow the
steps below.

Select Scan Type
Select ScanType | Figh Speed Streaming &71-++++++++++++sssssssssssssssenssen Select High Speed

= g Streaming

Progress

0 I:l fps Time Elapsed:
li

Event Marker: hd | Delay Remaining:
0|1 2.3 4|5 6 T & 9 00:00:00 | »
Enter Frame Count
Scan Settings . !Enter the numbfar of
images to acquire
Frame Count 1000 = Best Time 9,5003 sec
............................................................................................. Select Stream Type
; Select DISK
DISK | D:\Experiment Data\DCIMGYyrec®. ddmg | D
RAM Circular Buffer

Auto Convert File Type
Amc ....... t ............................................................................... Enable AutoConvert and
L onver e
select file type

@cxo (®) Live Image .
() TIFF ORevi Start Streaming
CMeTIFE svie Click Start

Note: To leave the streamed data as a DCIMG file disable AutoConvert.
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Steps for Streaming to RAM

Acquired data is stored in memory with the option to review the image sequence before saving or
deleting it. In the AutoSave Properties dialog, the user can determine how and where to store the
acquired data. Once your are satisfied with capture settings and the sample is in focus, go to the
Sequence pane and follow the steps below.

Note: The Circular Buffer stores streamed data in memory, once the frame count has been

reached, the previous acquired data is replaced sequentially. The cyclic process repeats until the
acquisition is stopped, leaving the most recent images stored in RAM.

Select Scan Type
Select High Speed

= g Streaming

Progress

0 I:I fps Time Elapsed:

Event Marker: hd | Delay Remaining:

Select Scan Type | High Speed Streaming

o1 2 3 4 &5 |67 & 9 00:00:00 | »

Enter Frame Count
Scan Settings . Enter the number of

; images to acquire
Frame Count 1000 = Best Time 9,5003 seC

Select Stream Type
Select RAM

Auto Save File Type
] AutoSave Enable :ﬁutoSave and
select file type

@ =) @ Live Image
O TIFF ) Start Streaming
O MPTIFF L. Click Start
HAMAMATSU 22 www.hcimage.com
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IPA OVERVIEW

Image Processing and Analysis provide an extensive selection of image processing and image
analysis tools to enable quantitative analysis on a wide range of complex image sequences.
Imaging tools are selected using customized icons to derive workfiles (macros), which are saved
and can be used multiple times. Images are saved with measured data allowing dynamic
interaction between images, objects, graphs and tables to provide instant user feedback.

Understanding the Workspace

The Image Processing and Analysis functionality is accessed through the Analysis pane by selecting
Advanced Analysis from the Choose Type of Analysis list. In addition to the Advanced Analysis,
Single Image Measure and Sequence Intensity Analysis are also available. For Single Image
Measure and Sequence Intensity Analysis the user can select from Simple Analysis and Advanced
Analysis modes by going to View in the menu bar, then highlight Analysis Mode and select Simple or
Advanced. The Simple modes provides a variety of drawing tools that can be used to identify
objects of interest. The Advanced mode described in the example below.

Advanced Analysis

For Advanced Analysis, the measurement algorithm is set up by configuring an icon-driven
workfile. This is done by adding steps in an interactive process and observing the effects on the
identified image objects as the various steps are added and modified as shown below. The
procedure is methodical, where the operator selects each option interactively. The steps used can
be saved in a workfile (.enh) for later reuse, review, or modification.

Choose Type of Analysis:

Choose Image(s) to Analyze:

Detect Objects

Bl ]

Advanced Analysis w

Blood Cells. tif W

& &

+4

Enhance Identify Modify Qualify Draw Erase
Select i . -
Measure lh l" b Start Stop
L
£ workfile
=2 Workfiled.enh ”
P o Calibration
i RO

-2 Measure Class 1

..... BB Enhancement

..... [k Identify

..... 0 Modify

e Edit

..... 1 i_".} Quallf’y

el Measure v

Load

Save

Enhance the image
using image processing
filters

Identify objects of
interest with a binary
image layer

Modify the binary layer to
improve object size, shape
and connectivity

Draw/Erase objects
using drawing tools

Qualify objects based on
size, shape, position,
etc.

www.hcimage.com
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Single Image measure

For Single Image Measure, measure the size, shape, intensity, position or create a custom
measurement of multiple objects in a single image. The image can be from the Live Scan (image
display), part of an image sequence, or a single standalone image. The object of interest can
identified using the Advanced Analysis mode or drawn using the Simple Analysis mode (both shown
below). The Simple mode is active by default but can be changed by clicking View on the Menu bar,
highlighting Analysis Mode and selecting Advanced. The measured data can be saved to data
document (.cxd) or to a spreadsheet.

Single Image Measure :Choose Data to Analyze Sequence Intensity Anal',rsisé
Measure the area, length : ;Select from open files or Measure the intensity of a §
and intensity of multiple ! ichoose Live Scan to use the single object through an §

objects in a single image {image in the Image Display image sequence
Choose Type of Analysis: Single Image Measure & Choose Type of Analysis: Sequence Intensity Analysis &
Choose Image(s) to Analyze: Blood Cells, tif = Choose Image(s) to Analyze: Fura 2.cxd ~
Detect Objects Draw Objects
i B i % ® (®) Draw xR IEI O |«
(0Kl e LJ=) - = *
1 - "
Enhance Identify Mot.:lify Qualify Draw /Erase O Erase 4N = Lt =
Select & - i Measure to Measure to Select & - i Measure to Measure to
Measure #,+ ;| Databoc Spreadsheet Measure #,+ i| DataDoc | % | Spreadsheet
Measurementsé Advanced Analysis Mode Simple Analysis Mode ! Qutput Format
Select thei i Detect large numbers of Use the drawing tools to i Select whether to
measurementsé objects and objects not identify objects of interest. i : save the datato a
to collect § ! easily differentiated using The Clone tool | is very i data document or

i an interactive set of tools useful for drawing objects i a spreadsheet
of the same size

Sequence Intensity Analysis

For Sequence Intensity Analysis, measure the intensity of a single object over time in an image
sequence. The object of interest can identified using the Advanced Analysis mode or drawn using
the Simple Analysis mode (both shown above). The Simple mode is active by default but can be
changed by clicking View on the Menu bar, highlighting Analysis Mode and selecting Advanced. If
multiple areas are drawn or identified, they are treated as a single object. The measured data can
be saved to data document (.cxd) or to a spreadsheet.
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IPA EXAMPLES

Advanced Analysis - Muscle Fiber Example

The example below explains how to create a Workfile for measuring the size and shape of muscle
fibers.

= Enable Advanced Analysis
Choose Type of Analysis: povnc il - e Open the Muscle.tiff and
Choase Image(s) to Analyze: Muscle. i - s e select Advanced Analysis
: et e © from the drop-menu.
Detect Objects < i | :
(10 B : @ (5 o m T ST e
Enhance Identify Modify Qualify Draw/Erase i S X '_- i
. '} <1 - : -
Msee;:uc:e ": 5 Stop i g 1 ‘
Image Enhancement s

Enhance the Image
Click the Enhance icon EB,

apply a Kirsh and two

[A]] Erhance the Grey image on display for visual interpretation or object
[i[a] identification. Operations are automatically stored in a list.

Grey Image Operations:

) Median Oshapen (O Clear B passes of the Smooth filter
() Gradient.. O lrvvert (O Load... to the Tmage_ Click OK.

() Erode (O Morphology () Save () Save...

() Dilate () Laplacian () Restore

) Thin () Sohel (O) Exchange () Laplacian2

() Thicken () Prewitt () Math. O LofG

Passes: |2 = Calibrate (O Canry Edge

Step  Operation Madify
1] (Original_Image
1 Kirsch [Femese
s L f0  Zoom[20%  -| SF:1.000Px
Identify Objects | @ Muscledit Identify Objects of Interest
™ I Select the threshold range(s] that identify objects far measurement ] Click the \denﬁfy icon & ,
Mote: unwanted pixels can be removed later using Modify or Qualify. adiust the min to 0 and the
Threshold - [ Runtime Menu mEJ]x t0 120 coveﬂng the
r
Grey [] 4wt Threshaold .
. i muscle fiber with a green
Minimum I awimum Method [ )
<= overlay and click OK.
' Background Auto-Detect
[ ] Channel 4l
g 24 Training ROl
@ Apply RO
Calar Yalue Range ® ..
Grey [0.120] Cancel ROI
[1Retain Enhanced Image
Concel
Binary Editor x

Separate Muscle Fibers o
Click the Draw/Erase icon®s,

@, Use the tools below to draw, erase, accept and reject objects.
oo .
click Erase, select the Open

Settings Taols Polygon tool and erase any
£ | Draw 2 <l @ e connec’ﬂ_ons bt_etween fibers
] [#] [® by drawing a line across the
Erase " . . .
SREIRE [ pnome connection and right-click to

apply. Click OK.

Binary Select . r, .
.

Mo Accept | P | Reject
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Qualify Objects x

Remove Unwanted Objects
Click the Qualify icon®, click

the Edge Objects icon £¥, select

“3 Gt ome of more measUrement ranges to qualify valid objscts.
<2~ Conditionally remove objects touching the edge of the Region of Interest

Anes . Delete all edge objects and click
tinimurm I axirurn [ Calibration On . :
EE I ] Rt Menu OK. Adjust the min area to
] 1690 to remove the smaller

objects and click OK.

1.00 25444.00
Measurements Limit F ange

AREA [1630.64..M0 LIMIT]
| Ok |
Add Remove Feset
Cancel
Select which Edge on x

Include objects touching the edge
Include objects touching Right or Bottom edge

Cancel
Binary Image Medification * @ Muscle.tif Modifv the Binan{ Image
todify the Binary image on display to improve object size, shape and i ’ﬁ/ ko Click the M OC”fV icon ] B
connectivity before measurement. Operations are autarmatically stored in a list. & _‘. .
Binary Image Operations app |V an Open, select Fill
() Erode () Skeletonize () Clear Disk HOIeS, apply Open two
() Dilate () Full Prune () Save (O Load.. passes and click QK.
|@ Open | () Boundary () Restore (O Save..
(O) Cloze () Fill Holes | (C) Exchange
O Thin (O Ful Erade O Math... Image Region
() Prune (") Separate () Draw Grid... () Filled
Passes |2 = () Break Modes () Unfilled
Step  Operation Wity
o Qriginal_Binamy_lmage
1 Open: 1 pass Femave
2 Fill_holes
3 Open: 2 passes Resst Cead
B Select Measurements X || £ workfile “ SEIECt Measurements
Object  Feld Muscle Fiber.enh = Click the Measure icon
4 Select which Measurement data to collect. = éapture New select Area, Feret Max
Use Define to create Custom Measurements -t Calibration . -
[ Hide Unselected . i ROl Diameter, Feret Ortho Diameter,
TARER. ~]  MCategoy -1 Measure Class 1 il Feret Elongation and Feret
. Enh t 1 1
LJERDPOINTLENGTH [ Size % nhancemen Aspect Ratio. Click OK.
Qe oo
CJFILLED_AREA Intensty T E;: iy Save and Run the Workfile
) e
[CFILLED_DIAMETER Fosition n hd .
CIPERMETER 1 Custom C|_|c|< the Save button and
CJVOLUME click Start.
CJWIDTH
[CJHEIGHT Estimation of the
[JFERET_MIN_DIAMETER aspect ratio based
upon Feret max
FERET_WAX_DIAMETER e o Pret
./|FERET_ORTHO_DIAMETER orthogonal diameter
[]FERET_MEAN_DIAMETER
[C1ROUGHNESS hd Custom...
Cancel Help
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Sequence Intensity Analysis - Simple Mode

Sequence Intensity Analysis will measure the intensity of a single object in the image sequence. If
multiple areas are drawn or identified, they are treated as a single object. HCImage has two

modes, the Simple mode is active by default but can be changed by clicking View on the menu bar,
then highlighting Analysis Mode and selecting Advanced.

Choose Type of Analysis:

|Sequenoe Intensity Analysis

VI | Fura gluc_l.cxd

Choose Image(s) to Analyze: IFura gluc.cxd

5|

Draw Objects

(@) Draw xR |2 |O b
() Erase W =g i =g

Select &, | Measureto
Measure ., DataDoc

Choose Type of Analysis:

Choose Image(s) to Analyze: Fura gluc.cxd

Draw Objects

oo ¥ BB [
()Erase W, i i g
Select &, | measureto
Measure ., DataDoc

Measure to
Spreadsheet

Sequence Intensity Analysis

Measure to
Spreadsheet

[E=S o

s "y Fura gluc_1.oxd

12/

Enable Sequence Intensity Analysis
Open the dataset and select
Sequence Intensity Analysis from
the drop-menu.

Draw Object

Click the Ellipse icon and manually
identify the object of interest.
Tooltip

Press SHIFT to draw a circle.

Analyze Objects of Interest

Click the Measure icon &, select
measurements, click OK and select
Measure to DataDoc .

B Select Intensity Measurements

Object./Field

# Select which Measurement data to collect.
---------- Use Define to create Custom Measurements

[ Hide Unselected

MEAN_RED [m] Category

[]SDEV_RED (] Lumin

C]VAR_RED Red

C]SUM_SGR_RED Green

[C]MEAN_HOLE_RED [CBue

C]TOTAL_HOLE_RED ] Custom

CMIN_GREEN

[]MAX_GREEN Ratio Mean Red to

[Z]MEAN_GREEN Mean Gresn

[ TTOTAL_GREEN

[]SDEV_GREEN

C]VAR_GREEN

[]5UM_SQR_GREEN

CIMEAN HNIE GREEN h Custom
Cancsl Help

) Fura ghuc_T.cxed
Data Tree

- (] Field 157
[Z] Details
=-{@8] Original Image 1
[Z] Image Details
= Class 1
{25 Object Statist
+- {1l Object Graph
% (23] Field 158
= (23] Field 159
= (23] Field 160
+- (2] Field 161
% (3] Field 1682

%] Field 136 ~

+-(7] Field 163 v

[C] Blob Count: 3

Lo & sl

1

Obj#  MEAM_RED.1
13034129636

MEAMN_GREEM.1
34185.7954%4

RATIO_OF_MEANS_RG.1
0.381858

LI Y S|

oL B & = 4 Zoom|110%

'] &) Framesz, 0
B4 Field#: 157 - Gy
| SF:1.000 Px

Note: Change the overlay color to silver instead of green in the Change Overlay Color icon.
Use the translucency slider to adjust the overlay transparency or hide it by selecting View
Overlay. Click Clear to delete the overlay.

View Overlay

] #y - M Clear
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Single Image - Measure Analyze Objects Inside of a ROI

Enable the Advanced Analysis mode by clicking View on the Menu bar, then highlighting Analysis
Mode and selecting Advanced. Open an image, go to the Analysis pane and select Single Image
Measure from the drop-down list. Click on the image and follow the instructions below.

Choose Type of Analysis: ISif‘EﬂE Image Measure "I Lo e Sl EI@
2 L7, - . .
| XEH Y-} [0 Define Region of Interest
Choose Image(s) to Analyze: |B\ood Cells. tif V| L] ™ F A t ¢ th | R
Clivate The Image region
Detect Objects layer “+, click the ellipse
@ @ icon and draw region of
interest
Enhance Identify Modify Qualify Draw Erase
Select > ". Measure to Measure to
Measure ., DataDoc Spreadshest
& = 4 sk 1.000Px y
Identify Objects x | [N Termsacanst e Identify Objects of Interest
hl Select the threshald range{s) that identify obiscts far measurement. Bt Gl b At ] i 2 Click the Ident\f\/ icon & .
Mate: unwanted pikels can be removed later using Modify or Qualify. ; £ ] adju st the Mln and Max
i sliders until the objects of
Birey (W] e interest are covered by the
Minimurm M awirum Method Minimurm “ .
ElE [ = green overlay and click OK
' Background Auto-Detect
f Channel Al
L Zi Trairing ROl
Colar Walue Range E‘ Ay Ll - ] - Nl
Grey [51.121] Cancel ROI @ = 4 sF1.000Px Y
Retain Enhanced Image
I Ok I | Cancel |
Qualify Objects x | g Rt?move Unw_ant_ed Ob!ects
"% Set one or more measLrEment ranges to qualify valid objects. —aTat ©Cg Click the Qual |f\/ icon a r
=== Conditionally remove objects touching the edge of the Region of Interest use the Min and Max
AREA . . .
- sliders to reject objects and
Minirmurm . aximurn . [ Calibration O click oK
T I I
'
1.00 £35.00
Analyze Objects of Interest
Measurements Lirit Range C”Ck the Measure Tcon @,
AREA [197.31..H0O LIMIT]

ID_K| | oe) : select measurements, click
EE | =] E =@ sro00pk y OK and select Measure to
Emove [
DataDoc

B Select Measurements b4 |, Datadcxd E’E
Object  Field Baler Obj#  AREA.T FILLED_DIAMETER,1 ~ ROUNDNESS.] — #
Data Tree
7 et i Homaremert do o el CEC s oeasesd 0870447
Use Define to create Custom Measurements & E Data4.c;xd . & 678.000000 29381225 0.875140
' (£ Object Summary Statistics 7 573.000000 27.010484 0.873945
[Hide Unselected -[E=) Field Summary Statistics
et . E] 530.000000 25.977239 0.884608
CCEN | iCxeoy = fd Fee Surmary Graph (835 a7asn pastite
[ JENDPOINT_LENGTH FASize @] Field Image Montage 000000 - .
CJLENGTH =-{] Field Data 10 604.000000 27.731511 0888484 .
]BREADTH b4 Shap= =27 Field 1
[ JFILLED_AREA [ Intensty (=] Details
IFILLED_DIAMETER Posttion B--{‘gj Original Image 1
CIPERIMETER A custom  (Z1 Image Details
CJvoLUME =] Class 1
CIWIDTH Court of pixels in [=%] Object Statistics|
[CHEIGHT object (excluding )
CIFERET_MIN_DIAMETER holes) (] Object Graphs
[JFERET_MAX_DIAMETER v (LGl AREA
< >
X I ‘ Cancel | ‘ i | . Al Frames
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BATCH EXPORT

When batch exporting all of the source files must be in the same directory and of the same file

type. Source file types include: Data documents (.cxd), Movies (.avi), Multi-Page TIFFs (.tif) and
DCIMG Files (.dcimg). Destination file types include: Data documents (.cxd), Movies (.avi), TIFF
Files (.tif), Multi-Page TIFFs (.tif),OME-TIFF (.tif),), Bitmap (.bmp), JPEG (.jpg), and PNG (.png).

Note: MPTIFF files have a 65,000 image limit and 4 GB size limit. For image sequences having
more than 65,000 images or larger than 4 GB, multiple MPTIFF files will be saved and numbered
sequentially.

Batch Export DCIMG to MPTIFF

In the File menu select Batch Export and follow the instructions below. The exported files are not
automatically opened in the software.

Batch Export p4 Enter Source Location
ot vl Pt oot Type LT i Type: Select DCIMG Files
Source Destination Browse: Go to the file directory
Type |DCIMG Files (*.ddmg) & Type |MultiPage TIFFs (*.tif) | e It B ;

Enter Destination Location
[ D:\Experiment Data\ | | D:\Experiment Data\OMETIFF\ | Type: Select Multi-Page TIFF Files
Browse: Go to output directory

Browse []Browse for Files Browse
Define Output File Name
- | File MG #==ss==ssamssassassansaansaansaansnansuns] . . .
rec00001.dcimg File Name = Define the file naming
rec00002.dcimg Prefix | DRG_GFP_10ms | .
rec00003.ddmg — convention
rec00004. dami 1 = eading Zeros
g Start No. 5 Uiex: 0000
[ Convert 16-bit to 8-bit Enable Create Series Folder
¥ R .
£ Create folder for TIFF series « Select Create folder for TIFF
[Jseparate RGB files ]
series

Channel Options
[ splitImage |Single Color Image

Result A-Red B-Green Export to MPTIFF
. * . Left/Right Top/Bottom Click OK

|:|I a

carce

Remove Selected

Total Items @ 4

Note: Depending on the destination file type, certain options are available.

« Convert 16-bit to 8-bit: Converts 16-bit monochrome images to 8-bit and will convert
48-bit color images to 24-bit. All movies (.avi) are exported 8- or 24-bit files.

. Create folder for TIFF series: Creates a folder for each exported TIFF or Multi-page
TIFF series (i.e., one folder is created for each source file). This option is turned on by
default but can be disabled.

« Video Compression: Use a video compression algorithm when converting to movie file
format. The compression algorithms are based on the video codecs installed on the
computer. Video compression is only available when exporting to movies (.avi).
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TROUBLESHOOTING

System Information

What version of Windows is installed?

Press the Windows Logo 3=+ Pause/Break keys to view the System Properties window. The
Windows System Properties displays a basic overview of the computer including Windows
edition and System type (i.e., 32-bit or 64-bit).

View basic information about your computer
Windows edition

‘Windows 7 Enterprise

Copyright © 2009 Microsoft Corporation. All rights
reserved.

Service Packl

Installed memory (RAM): 120 GB

Systern type: 64-bit Operating System

Pen and Touch: Mo Pen or Touch Input is available for this Display

System
Rating: ;7 1A Your Windows Experience Index needs to be refreshed
Processor: Intel(R) Xeon(R) CPU E5504 @ 2.00GHz 2.00 GHz

View basic information about your computer

am Windows 8

Windows 8.1 Enterprise
© 2013 Microsoft Corporation. All rights

reserved.
System
Processor: Intel{R) Xeon(R) CPU E5620 @ 2.40GHz 2.39 GHz (2 processors)
Installed memory (RAM): 12,0 GB (10.0 GB usable)
System type: 64-bit Operating System, xf4-based processor

Pen and Touch: Mo Pen or Touch Input is available for this Display

View basic information about your computer
Windows edition

Windows 10 Enterprise -- .

© 2017 Microsoft Corporation. All rights

reserved, .. WI n d OWS 1 0
System

Processor: Intel(R) Xeon(R) CPU E3620 @ 2.40GHz 2.39 GHz (2 processors)

Installed memory (RAM):  12.0GB

System type: 64-bit Operating System, x64-based processor

Pen and Touch:

Mo Pen or Touch Input is available for this Display

Unable to communicate with Hamamatsu 1394 camera

Was the Hamamatsu 1394 driver re-installed after installing the Olympus drivers?

1. Right-click on My Computer, select Manage and select Device Manager in the System

Tools list.

2. Right-click on the appropriate 1394 controller and select Update Driver Software.

a- ﬁ 1394 Bus Host Centrollers

OLYMPUS(R) MICROSCOPE 1394 DIGITAL CAMERA SYSTEM
OLYMPUS(R) MICROSCOPE 1394 DIGITAL CAMERA SYSTEMI
L, Active Silicon Frame Grabbers

> {8 Computer

. W Data Acquisition Devices

b Disk drives

> B Display adapters

-ty DVD/CD-ROM drives

3. Choose Browse my computer for driver software
4. Choose Let me pick from a list of device drivers on my computer

s |l Update Driver Software - OLYMPUS(R) MICROSCOPE 1394 DIGITAL CAMERA SYSTEM

@ I Update Driver Software - OLYMPUS(R) MICROSCOPE 1394 DIGITAL CAMERA SYSTEM

How do you want to search for driver software?

% Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software

for your device, unless you've disabled this feature in your device installation
settings.

< Browse my computer for driver software
Locate and install driver software manually.

Browse for driver software on your computer

Search for driver software in this location:

CAWindows\System32 -

[¥Include subfolders

< Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.
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5. Choose the DCAM compatible driver - LSI 1394 OHCI Compliant Host Controller and

click Next to install the driver.

@ |l Update Driver Software - OLYMPUS(R) MICROSCOPE 1394 DIGITAL CAMERA SYSTEM

41§ 1394 Bus Host Controllers
@ OLYMPUS(R) MICROSCOPE 1394 DIGITAL CAMERA SYSTEM

Select the device driver you want to install for this hardware.

‘y disk that contains the driver you want to install, click Have Disk.
Show compatible hardware

Select the manufacturer and model of your hardware device and then click Next. If you have a

b B Active Silicon Frame Grabbers
> 1 Computer

> ‘W Data Acquisition Devices

> =y Disk drives

» B Display adapters

> ey DVD/CD-ROM drives

> Gg—‘:. Human Interface Devices

Model

=/ L511394 OHCI Compliant Host Controller |

(5311394 OHCI Compliant Host Controller (Legacy)

5] OLYMPUS(R) MICROSCOPE 1394 DIGITAL CAMERA SYSTEM
[ T1394bus OHCITI

[ R

o 4 ﬁ [EEE 1394 Bus hast controllers

-~ @ 1394 OHCI Compliant Host Contraller
+.[§ Ls11394 OHCI Compliant Host Controller |
boards

b K

5] This driver is digitally signed.

Tell me why driver signing is important

Light remains on during delay or after capture

Is the light source shuttered or is it an IO/LED device?

Review the Filter Setup setting below. The example on the left is for a shuttered light source
and the example on the right is for an IO/LED device.

a Filter Setup
Enable Automated Filter /Shutter Control

[]10/LED Devices [ ] %YZ Stage Offset

Advanced Settings  [~] Return to Idle On Exit

Return to Idle After Capture [ ]Dazzle Protection

Return to Idle During Delay ] Exposure Protection

a Filter Setup

Enable Automated Filter jShutter Control
IO/LED Devices [ XYZ Stage Offset
Advanced Settings Return to Idle On Exit

Return to Idle After Capture
Return to Idle During Delay

[ pazzle Protection
[]Exposure Protection

O PRI EEEEITE < — Add CPECTRC T - — Add
(®) 340 nm (® Pos 1 100%
() 3830 nm Copy @ Pos 2 100% Copy
w
Remove . Pos 150% Remove
@) Pos 2 50%
(@ Pos 133%
i
[]Test ®/Pos 2 33% D Test
Time Delay Time Delay
(®) Mone Manugal Automatic: | 0.1 Sec. (®) None Manual Automatic; | 0.1 Sec.
Delay Position: |Pre-Exposure Celay Position: | Pre-Expaosure
Filter-shutter Filter-Shutter  IO/LED Device
E HRiters B Flters A
LUDL COM1 Dont care LPT1 Output 00000000
B Shutters B Shutters
LUDL 51 COM1 Closed
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