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Amedicom Calispector’ System USER GUIDE



How To Contact Us

Our Main Office (U.S.A.):

888 S. Greenville Avenue

Suite 103

Richardson, TX

U.S.A 75081

Telephone: 972-231-8793

Technical Support: http://www.armstel.com/support

Registration: http://www.armstel.com/
China Beijing :

C-351, Sunshine Plaza,

68 An Li Rd, Chao Yang District,

Beijing, P.R. China

Tel: 86-10-6496-1518

Online

Visit us on our website: http://www.armstel.com
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1. Welcome

Welcome to ARMSTEL Amedicom DICOM GSDF Calispector™ Inspection and Calibration System
(Calispector). Calispector is the easiest to use for radiologists, physicians and hospital
technicians who need to check and calibrate the diagnostic and/or clinic LCD monitors according
to DICOM part 14 GSDF specifications. It can also be used by the hospital purchase department
during the procurement of the medical equipment, specifically for that needs DICOM part 14
GSDF compliant displays. Amedicom system can be used to inspect any LCD monitor on the
compliancy of DICOM part 14 GSDF specifications, and calibrate Amedicom LCD display made by
ARMSTEL, Inc. With accurate and ergonomically design Amedicom Lux Meter, end user can
easily mount the meter on the LCD surface and conduct the specification compliancy testing, on
any diagnostic and clinic LCD displays from any vendors.

2. Product Descriptions

ARMSTEL Amedicom DICOM GSDF Calispector™ System includes the following components in
the package:

e ARMSTEL Amedicom DICOM GSDF Inspection and Calibration System software CD;
e One ARMSTEL Amedicom Simlux™ luminance meter;

e One USB cable;

e User Manual.

If there is anything missing from your package, please contact our local sales support.



3. Getting Started

3.1. Quick Installation

To install your Amedicom Calispector™ to your computer, make sure your system has
the following basic configuration:

e Window XP/vista/Win7

e Memory: 516MB

e CPU: 1 GHz 32-bit processor
e 2 USB ports

e DVI graphics support

e Hard Disk: 20GB

e Internet access

CD/DVD disk driver
Startup your computer and insert CD into the CD disk driver.

Double click on setup.exe, and enter the following window:



]‘E Setup - Armstel Amedicom Calispector o ]

Welcome to the Armstel
Amedicom Calispector Setup
Wizard

Thiz will ingtall Armstel Amedicam Calizpectar Free Trial Wersion
0 JOLT Compuber.

It iz recommended that you cloze all other applications before
continuing.

Click Mest to continue, or Cancel bo exit Setup.

Click “Next”, to enter installation.

]‘E Setup - Armstel Amedicom Calispector

Licenze Agreement
Pleaze read the following impartant information before continuing.

Pleaze read the following Licenze Agreement. vou must accept the terms of thiz
agreement before continuing with the installation.

End uzer license agreement ﬂ
Pleasze read thiz agreement carefully.

Thiz end uzer licenze agreement [agreement’'] iz between amztel, inz. [the
"company''] and the person(s] who downloads or uzes the software which
accompanies thiz agreement [the “uzer'']. Thiz agreement gives a user the night to
access and uze the company's products and zervices [Vproducts’] purchased from

the company, its resellers or agents pursuant to a purchase agreement, contract,

zales arder, invaice ar zimilar document [Mpurchase contract™). The company iz

willing to grant a uzer the right to accesz and uze the company's products only if the j

| accept the agreement

* || do not accept the agreement

¢ Back I [iEwt > I Cancel




Read carefully on the user agreement, and click on “I accept”, and then “Next” to continue
the installation. The following window appears:

]i.:.EL Setup - Armstel Amedicom Calispector

Uzer Information
Pleaze enter your information.

Uzer Mame:
fi

Drganization:

5
|

erial Mumber;

< Back I et > I Cancel

Please enter your user name, organization name and product series number. You can find
the product series number on the packaging bag of the software CD. The series number
assures your using of official copy of the software of ARMSTEL, Inc.

Click “Next” after entering the user information, and move on to next step.



]i.:.EL Setup - Armstel Amedicom Calispector

Select Destination Location
Where should Armztel Amedicom Calispector be installed?

J Setup will inztall Armztel Amedicomn Calizpectar inta the fallawing falder.

To continue, click Mest. [f vou would like to select a different folder, click Browse,

C:%Program Filezharmztel Amedicom Calispector Browse. .. |

At leazt 4.4 MB of free dizk zpace iz required.

< Back I Mewxt > I Cancel

Select the dedicated directory to install the software system by clicking “Browsing”. Default
installation directory is Program Files under C: disk.

Click on “Next” to move to the next step.



]i.:.EL Setup - Armstel Amedicom Calispector

Select Start Menu Folder
Where should Setup place the program's shortcuts?

Setup will create the program's shartcuts in the fallowing Start Menu falder.

To continue, click Mest. [f vou would like to select a different folder, click Browse,

Browse. .. |

< Back I Mewxt > I Cancel

Select Start Manual file holder by clicking “Browse” to hold the place for the quick star, or
default it to Start Manual.

Click “Next” to move on.



]i.:.EL Setup - Armstel Amedicom Calispector

Select Additional Tazks
Which additional tazks should be performed’?

Select the additional tazkz you would like Setup to perform while inztalling Armstel
Amedicom Calispectar, then click Mest.

Additional iconz:

[~ Create a desklop icor
[T Create a Quick Launch icon

< Back I Mewxt > I Cancel

Select optional tasks, either to create a shortcut on the desk top, or set a quick start icon.

Click “Next” to enter the installation window.



]inEL Setup - Armstel Amedicom Calispector
Heady to Install

Setup iz now ready to begin installing Armztel Amedicom Calizpector on your
conputer.

Click Inztall b continue with the ingtallation, or click Back if you want bo review ar
change any settings.

Lzer infarmation; ;l
Crell
Armztel

Destination location:
C:AProaram FilezhArmztel Amedicom Calispectar

Start kMenu folder:
Armztel Amedicomn Calispector

4]

< Back

Click “Install”, to start the installation process:

! Setup - Armstel Amedicom Calispector

Inztalling

Pleaze wait while Setup installs Armztel Amedicomn Calispector on your computer.

Estracting files...
C:h . sArmstel Amedicom Calizpectorstg] 8hglare-1kATG18-GANT G18-GA-1k-02 brap

[

Installation may take a couple of minutes.



When it is completed, the following window appears:

]inEL Setup - Armstel Amedicom Calispector o ]

Completing the Armstel Amedicom
Calispector Setup Wizard

Setup haz finizhed instaling Armstel Amedicom Calizpector an
your computer. The application may be launched by selecting
the installed icons.

Click Finish to exit Setup.

V¥ Launch Amstel Amedicomn Calispector

You can select “Run ARMSTEL Amedicom DICOM GSDF Inspection & Calibration System”,
and click “Finish” to start the system after the installation, or simply click “Finish” to
complete the installation.

3.2 Activation of the system

ARMTEL’'s Amedicaom Calispector ‘s software has a unique series number to guarantee the
software is the official copy of ARMSTEL, Inc. The software can only be installed on one
computer per one lux meter. Thus the software needs to be activated before the use. Thus
after the installation, the first time to start the system will require user to activate the
software, and an activation dialogue window will pop up automatically as follows:



Activate ARMSTEL Amedicom DICOM GSDF Calispector ﬂ

To Activate Calispeckor, please follov below three steps:

[y

. Call 1-972-231-8793 or goto: www, armskel,com)'supportfackivate, php to gek the activation code

Before calling or going ko the webpage, please make below in hand:

Serial Mumber: IBZSDBDD 16D7=FO9E

P code: IE-BIEIE-III

2. Enter the Activation Code here:

3, Click Activate

Zancel |

You can get the activation code via calling the following numbers to get the activation code:

800-800-8888 (U.S.A),
777-777-8888 (China)

Or go to the follow web to get the activation code:
http://www.armstel.com/get_activation_code

After entering the right activation code, click on “Activate”. The system is activated. User
does not need to activate it again, for further use.

Activated x|

Software activated!

Please reskart Inspector software!

Run the system again, and the full functionalities are ready.



4. Working with Amedicom Calispector for Inspection

ARMSTEL Calispector has the function to inspect your medical LCD display for DICOM Part
14 GSDF compliancy, regardless if your LCD display is ARMSTEL LCD display or other
vendor’s 2MP display.

1. Prepare for the inspection: insert USB plug of Calispector luminance meter into the USB
port of your PC;

2. Start Amedicom Calispector software from your PC Window OS, and you will see the
following application window.

ARMSTEL Amedocom DICOM GSDF Calispector - Free =10 x|

File Inspect Miew Help
' A

AITALSTEL

ARMSTEL Amedicom DICOM GSDF Calispector

Copyright © 2011 ARMBSTEL, Inc. All rights reserved
N o ' e -

|Fleau:h-' o

3. Click on Inspect to start your inspection process.

If your Amedicom Calispector luminance meter is not connected to the PC, the following
warning window pops up:



Eror x|
Simlux meker nok connected,

Please connecte the lux meter to the PC then click QK.

Click CAMCEL ko quit.

Zancel |

Connect your luminance meter and click OK to continue.

4. Calispector system then pops the estimate time it takes to complete the current
inspection:

Start inspection X|

The inspection will kake around S minutes.,
Click Ok ko skart inspection and the screan will turn to dark,

Click. CAMCEL ko guit,

Cancel

d

5. Click OK to start the inspection. Pull the program window to under the Amedicom
Calispector luminance meter, so that the center of the program window is right under
the sensor of Calispector luminance meter. When the inspection starts, the program
window turns black, and gradually turning brighter bit by bit.

6. When the inspection is completed, system completion window pops.

Save Inspection Result 5[

Inspection completed, do wou want to save the inspection result?

Zancel |

7. Click OK, then system asks you where you wish to save your inspection result:



Save i IM_I,I Dacuments j = E‘F *

[y Music

My Pickures

My Received Files
My Mideos

My Documents

W
e

by Computer

File name: I 1 j | Save I
j Cancel |

4

Save az ype: I [*.cav]

Select your file directory and input the file name , and click Save.

System indicates the file is saved:

s Y

Inspection result data file saved!

Display the display characteristic function of the inspected LCD vs standard DICOM
curve, click Display-> Test result:



- Mesurement Result

Luminance Y5 DDL | of 4D 5 DDL | Statistics |

STANDARD DISPLAY FUNCTION
MEASURED DATA

Fototohott

[Z. 0] I NN

I:I . T T T T T T T

1 1
128 192

1
256

DIGITAL DRIVING LEVEL

[¥ SHoW ALL MEASLIRED DATA

2|

> |

Cancel

Two curves show the consistency of the inspected LCD display with the standard DICOM

curve.

ARMSTEL Amedicom Calispector does not provide the result judgment. It only provide

objective data for reference.

You can also click N of JND VS DDL tab and Statistics tab to view other information.
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Mesurement Result

10. Exit ARMSTEL Amedicom Calispector system, click File-> Exit, and unplug Calispector
USB from the computer.

5. Working with ARMSTEL Amedicom Calispector for
Calibration



ARMSTEL Amedicom DICOM GSDF Calispector system can calibrate your Amedicom
medical LCD display to comply with the DICOM part 14 specifications.

In order to calibrate the Amedicom medical LCD correctly, please use the USB cable coming with
the Calispector to connect LCD with the computer, before starting the Calispector software
system. If the USB cable is not connected, the Calispector software system will not have
Calibration tab in the main manual system.

Mechanism of calibration: Take 11-bit calibration, for instance. Since ARMSTEL Amedicom LCD
display uses 11-bit grayscales to calibrate LCD to display true 8-bit medical image, the
Calispector system needs to generate 2048 (2'') highly accurate grayscales first. For each
grayscale generated by Calispector, Simlux meter needs to measure the luminance of the
grayscale generated. After collecting all 2048 luminance of all grayscales, Calispector needs to
run Barten model to select 256 (2®) grayscales which matches closely to the Barten standard
characteristic function curve. Those 256 values are used to set the lookup table for medical
image display only. After certain period of operation of the LCD monitor, the characteristic
function curve would shift. Thus PACS administrator, or physician will need to use the
Calispector to calibrate the display again, as part of PACS maintenance to keep all medical LCDs
DICOM compliant.

Automatic calibration and Manual calibration: For regular end user, one only needs to use
automatic calibration. Automatic calibration does not store any data during the calibration.
After automatic calibration, the LCD is calibrated and lookup table is updated. Manual
calibration, for advanced users, generates data for the calibration at different accuracy
granularities. The calibration has three stages: grayscale generation, lookup table generation
and lookup table reset. Each stage can be conducted separated, and the data tables are
generated at each stage of the execution.

Calibration accuracies: ARMSTEL Amedicom Calispector has three levels of calibration accuracies.
Precise accuracy uses 2x256 grayscales to calibrate, Ultra-Precise uses 4x256 grayscales, and
Extended Ultra-Precise uses 8x256 grayscales to calibrate. Precise calibration takes
approximately 8 minutes, Ultra-Precise calibration 15 minutes, and Extended Ultra-Precise
calibration 30 minutes.

1) Automatic Calibration : click Calibration-> Automatic Calibration-> Precise
Calibration/Ultra-Precise Calibration/Extended Ultra-Precise Calibration;



ARMSTEL Amedocom DICOM GSDF Calispector - Free T =10l x|
File | Calibrate Inspect Miew Tool Help

. Automatic Calibration {Recommanded) Precise Calibration (512 points)

Manual Calibration (For Advanced Users) » Iltra-precise Calibration {1024 points)
Extended Ultra-precise Calibration (2048 paoinks)

“Z

“AITALSSTEL

ARMSTEL Amedicom DICOM GSDF Calispector

Cupyrlght@l 2011 P.RMSTEL Inc Hll rlghts reserved

|Rea|:|':.f 4

If Simplux meter is not connected, Calispector indicates:

Lux meter not connected ﬂ

Sirnluz meker nok connected,
Please connecte the Lux meter to the computer and then Click OF to continue,

Click Cancel to quit,

Cancel |

Please connect Simlux meter to the PC and put the Simlux meter in the Calispector

testing window. Click OK to continue and Calispector will indicate the estimated time for
the calibration.



warning x|
Zalibrating will take around & minites,

lick Ok ko stark calibrating, the LD will enter gravscale generating mode.

Click Cancel ko quit calibrating
Cancel |

Click on OK to start calibration.

After the calibration, the system will indicate:

Calibration Complete x|

Autornatic Calibration Completed

Clikc OK to complete the calibration. You can use the inspection function to verify the
calibrated LCD and verify if the LCD is DICOM compliant.

2) Manual Calibration:

2.1 Generate original luminance table : (Extended Ultra-Precise calibration for example)



ARMSTEL Amedocom DICOM GSDF Calispector - Free Trial ¥ersion o ] 4|
File | Calibrate Inspect View Tool Help

Aukamatic Calibration (Recammanded) »

Manual Calibration (For Advanced Users) » Generate Grayscale Luminance Generate Table with 2048 Luminance Level
Generate Barten Calibration Table r Generate Table with 1024 Luminance Lewvel
Set LiCD Display Charisteristic Curve. ., Generate Table with 512 Luminance Level
U Pause
Resume
AITALSTEL Shop

ARMSTELAmedicom DICOM GSDF Calispector

|Ready l - A

Click Manual Calibration-> Generate Grayscale Luminance-> Generate Table with 2048
Luminance Level, it will indicate the following:

warning x|
alibrating will take around 30 minites,

Click Ok ko start calibrating, the LCD will enter grayscale generating mode,

lick Cancel ko guit calibrating
Cancel |

Click OK to start.

After generating the luminance table, it indicates::

save x|

aenerating Grayscale Luminance completed, do wou wank ko save?

: Cancel |

Click OK to save the luminance data file:




Save i I My Docurnents j - I:_..«.F T
[y Music
My Pickures
My Received Files
My Mideos
Deszktop
My Documents
I
a™
My Computer
File namme: [lum_2048 -] Save

Save as lype: I [*.zav] j Cancel |
&

Select a director and give a name for the file to be saved.

lum_2048.C5¥ X|

Calibration data sawed!

Click OK to complete the luminance table generation..

2.2 Generate lookup table (Barten characteristic function)



ARMSTEL Amedocom DICOM GSDF Calispector - Free Trial Yersion -0l x|
File | Calibrate Inspeck Wiew Tool Help

Aukomatic Calibration (Recommanded)
Manual Calibration (For Advanced Users)

Generate Barten Calibration Table

Set LCD Display Charisteristic Curve. ., Generate Barten Table with 1024 Luminance Lewel
@ Generate Barten Table with 512 Luminance Level
AIAIS TEL

ARMSTEL Amedicom DICOM GSDF Calispector

|Readv ; 4

Click Manual Calibration->Generate Barten Calibration Table->Generate Barten Table with
2048 Luminance Level, the Calispector gives he following indication to specify the luminance
table to be used for lookup table generation.



Look in: I My Documents j - 5k Eo-
[y Music
My Pictures
by My Received Files
Docum My Yideos

2043, C3

'@ m

Desktop

Y

by Documents

WL
o 8

ty Computer

File name: [lum_2048.C5V x| Oeen |
Files of type: I [*.cav) j Cancel |
g

Select the luminance table generated previously in the luminance table generation. After
selecting the luminance file, click Open, and the luminance table is read, then system will
indicate read success:

lum_2048.CS¥ x|

alibration data File read!

Click OK for Calispector to generate the lookup table:

Look up table generates x|

Loak up table generated.

Do wou wank ko save?

Zancel |

Click OK to save the lookup table to a dedicated director under a given file name:




Save i I My Docurments

[y Music
My Pictures
by My Received Files
Docun My Yideos
€
Dresktol p
by Documents
o B
o
ty Computer
File namme: IIut_EEI#Ei
Save az ype: I [*.caw]

r
-

| Save I
Cancel |

4

Click Save to save the file.

lut_2048.Co% x|

Loak up table data saved!

Click OK to complete the process.

2.3 Reset the lookup table (Barten characteristic function)




ARMSTEL Amedocom DICOM GSDF Calispector - Free T - 10| x|
File | Calibrate Inspect Miew Tool Help

Automatic Calibration {Recommanded) r
Manual Calibration (For Advanced Users)  #

Generate Gravscale Luminance
Generakte Barten Calibrakion Table

Set LCD Display Charisteristic Cury

AITALSTEL
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Look jr: IM_I.I Cocuments j = |=_°F -

[y Music

My Pickures

by My Received Files
Dacun My Yideos

l@' duk_Z048.C5Y

Desktop

Y

by Documents

WL
o 8

ty Computer

File name: Jlut_2048.C5v x| Oeen |
Files of type: I [*.cav) j Cancel |
4

Select the lookup table file saved in previous step, click Open and the Calispector session will
indicate the following after successfully read in the lookup table:

lut_2048.Co% x|

Look up table data read!

Click OK, and the Calispector writes the lookup table into the Amedicom medical LCD display
being calibrated.

successful

Setting Amedicom LCD charickerization curve completed

Click OK to complete the calibration process.




6. Main Menu

The main menu includes 6 menus, namely, File, Calibration, Inspection, View, Tool and Help.
File menu: it has Open, Save, and Exit three sub -menus
Open: to open a .CVS inspection result file saved by ARMSTEL Amedicom DICOM GSDF
Calispector.
Save: to save the inspection result after each testing, in .CVS format.
Exit: to exit ARMSTEL Amedicom DICOM GSDF Calispector.

Calibration: includes Automatic Calibration and Manual calibration menus.
Automatic Calibration: includes three levels of calibrations:

e 512 points precise calibration;
o 1024 points Ultra-precise calibration;
e 2048 extended Ultra-precise calibration.

Manual Calibration: including three phases:
e Generating grayscale luminance phase;
e Generating Barten table phase;
e Setting Characteristic curve phase.

In Generating grayscale luminance phase and Generating Barten table phase, user can
choose one of three precise levels: 512 points precise calibration, 1024 points Ultra-
precise calibration and 2048 extended Ultra-precise calibration.

Inspection: includes Start, Pause, Continue, Stop and TG-18 Test-pattern sub-menus.
Start: to start the inspection;
Pause: to pause the inspection (do not recommend to use this function very often,
since it might cause the error due to the testing window movement);
Continue: to continue the inspected paused previously;

Stop: to cancel the in progress inspection;
TG-18 Test-pattern: View TG-18 Test Pattern pictures. It contains necessary AAPM TG-18

QC testing pictures and patterns.

View: including Test Result sub-menu.
Test Result: display the inspection result inspected against the standard DICOM GSDF

Barten curve.

Tool: Including Restore Factory setting and and Setting default Charistastic Curve and

Upgrade firmware sub-manual:
Restore Factory setting: restore the display Charistastic Curve to factory setting



Setting default Charistastic Curve: Only used by Armstel Customer service agents
Upgrade firmware: Only used by Armstel Customer service agents

Help: includes About, Activate, and Content menus
About: basic information about the ARMSTEL Amedicom DICOM GSDF Calispector;
Activate: ARMSTEL Amedicom DICOM GSDF Calispector is under inactive state after
installation. It needs to be activated to provide the full functionalities;
Content: to get online Help.

Amedicom Simlux™ Lux Meter Parameters

ARMSTEL Simlux meter can be used to measure the luminance of the LCDs from any vendors,
including regular commercial computer LCD monitor as well. Simlux meter should be used to
work with ARMSTEL’s Amedicom DICOM GSDF Calispector software system for inspection or
calibration. Calispector system generates and measures 256 greyscales of any 8-bit LCD
monitor to compare with the GSDF Barten curve for the consistency. ARMSTEL Amedicom
DICOM GSDF Calispector software system and Simlux meter conducts the inspection and
calibration via USB port on the computer and tested LCD monitor..

Sensor: Photodiode

Wavelength: 350~600um

Measuring range: 0.01 ~2000 lux

Accuracy: £ (3%tested value +0.5 F.S) (environmental temp: 23 +5° C)
Detecting accuracy: 0.01 lux

Sampling rate: 3/s

USB: USB2.0



