Solutions to test
imageQuality

Image Engineering
Product Catalog

2025/2026



Introduction

Dear Image Quality Professionals,

Since our founding in 1995, we have become a global leader in image quality testing. We have
helped companies from various industries worldwide improve their imaging devices by utilizing our
image quality testing services, equipment, and knowledge.

Today, we house one of the industry’s largest independent test laboratory and have become one of
the world’s leading suppliers of image quality test equipment and solutions. Our iQ-Lab provides a
variety of camera tests, including VCX mobile phone and webcam testing and camPAS testing for
performance testing of automotive camera systems.

Our products and solutions are centered around 200+ test charts that are expertly designed to
assess the various image quality factors, including camera resolution, distortion, flare, etc. Our
illumination devices, many of which are based on iQ-LED technology, provide uniform illumination
of the test chart or test scene.

We also provide various measurement devices for accurately measuring the different functions of
a camera system, such as geometric calibration or image stabilization. We have also developed ad-
vanced solutions, such as Vega, for HDR and flicker performance testing. Finally, the image quality
test results can be analyzed using the Al-powered iQ-Analyzer-X analysis software.

We are actively engaged in many international committees responsible for defining and updating
industry standards for image quality, including ISO/TC42, IEEE-P2020 for ADAS applications, and
IEC 62676-5 for security cameras (see website for complete list).

As of June 2021, we are officially a member of the Nynomic Group. With Nynomic as a strategic in-
vestor, we now have a partner from a similar background who can provide us with the resources to
achieve our goals much faster and at the highest possible level. In addition, we became ISO 9001
certified® in June 2023 to ensure the highest level of customer satisfaction.

Since our founding, our mission has always been to prepare the ground to create images that
change the world. We believe the right testing solutions can lead to a future with the highest level
of image quality.

Thank you for your interest in Image Engineering. We look forward to helping you on your journey
to improved image quality!

Best regards,
Your Image Engineering Team

For worldwide delivery, you can find a list of all distributors on our website:
www.image-engineering.com/company/resellers
For more information on Nynomic please visit: www.nynomic.com

| [lnformation | Sales | Support

Telephone +49 2273 99 99 1-0 +49 2273 99 99 1-50 +49 2273 99 99 1-60
E-mail info@image-engineering.de sales@image-engineering.de support@image-engineering.de
Telephone USA +1 408 386 1496

Telephone China +86 158 8961 9096
Web www.image-engineering.com

We reserve the right to make any technical changes, please consult the website for the most up-to-date information.
Content may not be up-to-date, please check the website for all of the latest information.

QR code to our website is on the back of this catalog.

*See our website to review the certification.
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Solutions

Upgrading a Test Lab

Upgrade your test lab with a customized iQ-Teststand

Choose from a wide variety of components to design a camera test stand that is right for your test
lab. A proper camera test stand will quickly improve the effectiveness of your image quality testing.
Contact our support team* for a free consultation or arrange a visit to our test lab in Germany to
see a professional test lab setup.

Main Features

% Fully customizable

% With and without motorization

2% Control software (for automated version)

2+ API available (for automated version)

Basic iQ-Teststand

Basic vs. Automated

There are two different types of the iQ-Teststand. First is the basic version; this version is without
motorization and requires manual movement of the camera and camera mount. The second is the
automated iQ-Teststand that uses motorization to align the camera under test to the various testing
devices. This version includes control software. There is also an API** that is available as an option.

. *Contact our support team at: support@image-engineering.de.
Automated iQ-Teststand **AP sold separately

imageQualityselutions 4



Solutions

Designing your Test Lab
There are seven different product groups with various solutions to guide you through the custom-

ization process. Once you have decided upon the basic or the automated test stand, you can fill
out your setup with other required products. For detailed planning and further information, please
Choose from simple wall and ta-

contact our support team at support@image-engineering.de.
ble mounts to an automated chart

mount. iQ-Chartmount-V* iQ-Chartmount-H V2

0 Chart mounting

0 Camera distance and alignment
. |

Select from manual to fully auto- :TE l_ - |
matic for the camera distance and . ¢ 1

alignment system. Q-Monopod iQ-Bench
Choose from multiple test target

alignment options. Contact us for E

automated Options. 3-Way tripod head iQ-Cameramount
Multiple lighting options for reflec-

tive charts. A pair is always required ‘ I

for uniform illumination. LED Studio Light iQ-Flatlight with iQ- LEDs

f—

9 Camera alignment to test target

P

0 Reflective chart illumination

-E

o Tra n s pa re nt C h a rt i I I u m i nati o n AVAILABLE - AVAILABLE A\ﬁI\LEBILE A\ﬁLgBILE

Multiple lighting options such as
iQ-LED for uniform illumination of
transparent test charts.

0 Analysis and control software

The Al-powered iQ-Analyzer-X for
image quality analyses. Control software
and APIs are available for many products.

e iQ-Housing

Customized housing for your test
setup to block out all stray light
from the surrounding environment.

*Production only available on request.
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Automated Test Solutions

Upgrade your test lab with our automated test solutions

Every test lab requires different setups to meet its specifications, and automating your test lab can
greatly improve workflow efficiency. With this in mind, we offer multiple options to automate your
test lab*. In the past, we have helped clients set up automated test labs using robot arms and our
iQ-Automator software. Below is an example of a test setup using the iQ-Automator software.

iQ-Automator software

This solution is centered around the advanced iQ-Automator software. With this software, you
can design custom workflows and then automatically align the device under test with many of our
illumination and measurement devices.

(2)

1]

omm )
‘)Ug/ AN 4 AN

1 Setup test scene 2 Create test procedure 3 Run test 4 Optional: Analysis

Arrange various illumina- Drag and drop control The DUT is automatical- Automatic transfer of

tion and measurement de-  software to create a full test ly aligned in front of the images from the DUT to

vices around the iQ-Test- procedure for automated measuring devices accord-  your computer for analysis

bench and robotic arm. testing. ing to the test procedure. using the iQ-Analyzer-X
software.

*We have entered into a partnership with Sofica Ltd. to help us expand our portfolio for automated test lab setups.
Learn more at: https:/image-engineering.de/news/newsletters/1263-image-engineering-and-sofica-strategic-partnership
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VCX Test Solutions

Mobile phone testing according to VCX

VCX is a non-profit organization dedicated to objective image quality testing of mobile phone
cameras designed to reflect the end-user experience. Each phone submitted for testing under-
goes an independent evaluation and receives a numeric score. The camera is tested for its im-
age quality and other performance indicators under a variety of factors, including bright light
conditions, low light conditions, and zoom, among others. The final score is a weighted sum of
the image quality and performance factors. The VCX organization frequently revises the VCX
score to include new technologies in the testing protocol. The current version is VCX v2020.
See detailed information at www.vcx-forum.org.

~
L -J41..,

VCX WebCam 2023 is the latest standard released by the VCX Forum. This release marks one of
the first international standards for evaluating image quality testing of video conferencing cam-
eras. Tests are performed in a controlled environment by trusted test labs that test the camera’s
performance for various metrics, such as auto-exposure, white balance, noise, spatial frequency,
etc., using a 3D scene with mannequin heads to simulate realistic conditions.

VCX WebCam 2023

We are a trusted VCX test lab

Image Engineering is one of the few trusted VCX testing labs. Using our test equipment, we have
set up our lab in line with the specifications outlined by the VCX white paper. As VCX is an open
and independent testing organization, any lab can request the white paper to conduct in-house
testing independently. As a result, we have also made our test setup available for any test lab that
wishes to test for themselves or aspires to become an officially certified test lab of VCX.

Measuring autofocus VCX testing with the TE42-LL Timing VCX-WebCam testing
performance chart
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Solutions

VCX v2020-Automated
The VCX v2020 automated solution covers all of the performance indicators outlined in the stan-

dard. It includes the proper equipment for partially automating the setup and evaluation of a VCX
mobile phone test.

VCX v2020-Manual

The VCX v2020 manual solution covers all of the performance indicators outlined in the standard. It
includes the proper equipment that we utilize in our test lab when performing a manual VCX mobile

phone test.

VCX Solutions
Products* Product Description Manual Automated
Test charts
Universal Multipurpose
TE42-LL Multipurpose test chart - 1 x A1066 (16:9) - 2 x A460 (4:3 and 16:9) 3X 3%
TE42-LL Timing Multipurpose test chart with 2x LED-Panel X X
TE269-BX An OECF chart with 36 gray patches X X
Mounting
Chart Mounting
iQ-Chartmount-VM ?I:J;;)tr:aﬁc positioning and storage of up to eight different test X
iQ-Chartmount-H V2 Mount multiple charts for testing X
Camera and lllumination Mounting
iQ-Monopod Floor rail (4 m) - ensure camera stabilization with a proper rail setup X
iQ-Bench For mounting iQ-Robot X
iQ-Robot Automated alignment of mobile phone X
iQ-Anchor A stabilization mount for STEVE X X
iQ-Mobilemount Mount for mobile phones and tablets under test 2X 2X
Honeycomb Breadboard | A heavy stabilized board for securely attaching STEVE X X
lllumination Devices
LE7-2x Transparent chart illumination X X
iQ-Flatlight Reflective chart illumination with iQ-LED technology 2X 2X
Measurement Devices
STEVE-6D Stabilization and handshake measurements X X
iQ-Trigger /-T Timing the shutter release X X
Software
iQ-Analyzer-X Image quality analysis software X X
STEVE 2.0 Analysis software - evaluating camera stabilization X X
iQ-Automator Control software for the automated test setup X
iQ-Drive API Smooth implementation into custom test setups X

imageQualityselutions

*Qur current VCX solutions and products are subject to change with updates to the VCX testing procedure.
Please check our website for the latest iQ-Lab information. www.image-engineering.de/services/test-laboratory-ig-lab.
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lllumination Devices

IQ-LED Technology

Generate custom spectra with the all-in-one light source

iQ-LED technology* recreates other light sources in a controlled lab environment. This technology
can be found in many of our illumination devices and can replicate almost any light source (from
low-light to bright sunlight) for a more accurate camera characterization and calibration.

Main Features

% Spectrally tunable light source

2% 20 individual spectral channels

% High-frequency PWM with up to 128 kHz
% Wavelength range of 380 - 820 nm

% Direct device management without a PC

2+ Connect multiple iQ-LED devices

% Long-term stability via temperature control

% Short-term high-intensity and spectral sta-
bility via temperature control

@
TECHNOLOGY AVAILABLE
The iQ-LED device workflow

Each of our iQ-LED illumination devices has iQ-LED control software and a spectrometer to ensure
you have proper illumination over the entire lifetime of the device. iQ-LED can recreate various
spectra, from standard light sources to different color patches.

target spectra output spectra
Y —— S°ftW3"|e
I contro
e L .
preset standard 380 nm 820 nm h N%\A

illuminants —————————————————— . . W M

400 500 600 700 800nm

\ d »
l L
[T measurement of
: settings and calibration

iQ-LED single spectra

Spectrometer

iQ-LED workflow

*The full overview described in the first two pages applies to all of our iQ-LED devices. Information on the devices themselves can be found on the respective product page.
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lllumination Devices

Advanced image quality testing

iQ-LED technology* can generate custom spectra by the optical mixing of emitted radiation from
spectrally different LEDs. The standard module consists of 20 different channels generated from 41
high-power SMD LEDs on a 10 x 10 cm board.

iQ-LED technology uses a NIST traceable calibrated spectrometer and iQ-LED control software to
calibrate and correctly generate the spectra. Once correctly calibrated, the illuminant can be stored on
the device and used without a PC. Up to 44 illuminants and one sequence can be stored on the device.

7 I

I\H N N

A A VA

AL IAATY

N N AL T LA
VAV AL A A
L INSA I XV VIALAL |

J I AX U AL L

530

20 individual spectral channels

630 680 730

iQ-LED software main screen with 20 spectral channels

At a Glance iQ-LED V2

Principle

High-power SMD-LED based spectral broadband light module used in our iQ-LED devices

Light sources

41 SMD high-power LEDs / separated in 20 color channels / spectral range: 380 - 820 nm / intensity
controlled via 4000 steps per channel and 32 kHz PWM (switchable to 1000 steps with 128 kHz)

Spectral measurement

Closed loop functionality with calibrated mini spectrometer via control software
Spectral Range: 305 - 1100 nm / Resolution: 2048 pixel / FWHM: 2.5 nm

Control system

Software-based control system via USB (included with all iQ-LED devices), API
Storage of up to 44 different illuminants, one sequence, and default light source, controllable via
microswitch controller (without connected PC)

Included reference
illuminants

D50, D55, D65, D75, A, B, C, E / Planckian spectral curve by selected temperature (1900 - 18000 K) /
The iQ-LED technology is optimized for the best spectral match and allows CRI
values up to 99, depending on illuminant and intensity

Illumination stability

+ 1% when stabilized (2% after switching D illuminants during the first 5 s for most applications)

Response time

< 50 ms (switch illuminant)

Production line
integration feature

Operation hour counter
Self-diagnosis

Software requirements

PC with Windows 7 operating system (or higher) and USB port

Additional functions

e Auto-generation of standard illuminants or externally measured spectra
e Save and load function of self-defined spectral arrangements or intensities

Storage of illuminants/sequences on device

Creation of test sequences

Real-time display of spectral measurement

Real-time calculation of CCT, CRI, curve fit and illumination level

*iQ-LED technology is used in many of our illumination devices but is not sold as a standalone product. If you have specific requests or require customization,
please contact sales@image-engineering.de to discuss your requirements.

imageQualitytaals
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lllumination Devices

LE 7/

Transparent test chart illumination with the LE7 lightbox
The LE7 is a uniform lightbox that uses iQ-LED technology to increase the effectiveness of image
quality camera testing with transparent test charts. With five different product variations, the LE7
can generate an extensive range of light intensities for more comprehensive camera testing.

Main Features

2% Includes all features from iQ-LED

2% Uniformity of > 97% in active chart area

2% Available with two, four, or six iQ-LED modules

*

2% Control single modules to expand intensity range

v Acurate low-light testing with LE7-6x-E

hY

IQ-LED

TECHNOLOGY

API

AVAILABLE

LE7 VIS-IR, LE7-E and camSPECS plate

The LE7 VIS-IR uses two normal iQ-LED modules and four iQ-LED VIS-IR elements to extend the
spectral range from 380 - 1050 nm.

The LE7-E is capable of creating a dynamic range of up to 1:100,000. Such a wide dynamic range
expands the testing possibilities, especially low-light testing.

Using the camSPECS plate (TE292) with the LE7 creates an iQ-LED solution for spectral sensitivity
measurements and camera color calibration.

At a Glance LE7-2x / LE7-4x / LE7-6x / LE7 VIS-IR/ LE7-E

Principle An integrating sphere to illuminate transparent test charts based on iQ-LED technology
(includes micro-spectrometer) / 500 mm diameter integrating sphere

Output window 290 x 220 mm output window / dual slot for D280 sized test charts
LE7-2x: 2 x iQ-LED V2: 82 SMD high-power LEDs
LE7-4x: 4 x iQ-LED V2: 164 SMD high-power LEDs

Light source LE7 VIS-IR: 2 xiQ-LED V2 plus 4 x iQ-LED VIS-IR: 82 SMD high-power LEDs / 320 THT LEDs
LE7-6x: 6 xiQ-LED V2: 246 SMD high-power LEDs
LE7-E: 5 x iQ-LED V2 plus 1 x iQ-LED V2 with 1.8 ND filter: 246 SMD high-power LEDs

. . > 97% for active chart area, 280.0 x 157.5 mm (for standard D illuminants)
Uniformity

> 96% for full chart area, 290.0 x 220.0 mm (for standard D illuminants)
LE7-2x /LE7 VIS-IR: 25 Ix up to 8000 Ix

. . LE7-4x: 100 Ix up to 16000 Ix
Maximum / Minimum
. L LE7-6x: 25 Ix up to 24000 Ix
illumination level
LE7-E: 0.25 Ix up to 20000 Ix

For standard illuminant D55 (illuminating a TE291 D calibration chart)

*iQ-LED software version 3.2.0 or higher required for single module control.

11 imageQualityteals



lllumination Devices

1Q-Flatlight

The most advanced light source for reflective test chart illumination

Powered by iQ-LED technology, the iQ-Flatlight uses ten iQ-LED elements to recreate almost any
light source for test chart or scene illumination. This all-in-one light source greatly expands the
capabilities of a test lab.

Main Features

%% Includes all features from iQ-LED

N2
7

7|

Spectrally tunable light source for camera tests
% Used for illuminating the VCX test setup

% Uniformity of a large test chart > 90% (sample setup)

iQ-LED API

TECHNOLOGY AVAILABLE

Sample setup

The iQ-Flatlight is always sold as a pair of two to ensure illumination uniformity of the test chart
or test scene. A sample test setup normally positions each light 1.5 m from the test chart, as seen
in the image below.

At a Glance iQ-Flatlight

L Diffuse light panel for illuminating reflective
Principle
test charts and surfaces

Light area 620 x 780 mm

Light source 10 x iQ-LED V2: 410 SMD high-power LEDs
Uniformity on | Up to 90% (with two iQ-Flatlights in = 1.5 m
plane distance, depending on test setup)

Maximum / Single iQ-Flatlight / 400 mm distance:
Minimum 25 Ix up to 7800 Ix
illumination Two iQ-Flatlights / in = 1.5 m distance,

level 10 Ix up to 2000 Ix depending on test setup
(for standard D illuminants)

Sample setup

imageQualityteals 12




lllumination Devices

1Q-Chart Box

Uniform illumination of reflective test charts
The iQ-Chart Box has a compact design with eight built-in iQ-LED elements for illuminating re-

flective test charts in size A460 and under. Each light is aligned and fixed to ensure test charts are
always homogeneously illuminated.

Main Features
%% Includes all features from iQ-LED
2% Uniformity > 95% (chart size A280)

%% Size A460 and A280 reflective test charts

% Designed for labs with limited space

IQ-LED API

TECHNOLOGY AVAILABLE

Designed for smaller test labs

The iQ-Chart Box is designed for smaller test labs where the iQ-Flatlight is less convenient. Now,
instead of having a full chart mount and two or more free-standing lights to illuminate the test
chart, you can have all of the same illumination features in a practical size that can be placed any-
where in your lab.

At a Glance iQ-Chart Box

Compact device to illuminate reflective
test charts based on iQ-LED technology
Front opening | 820 mm x 530 mm

Light source 8 x iQ-LED V2: 328 SMD high-power LEDs
> 95% (A280 picture size)

Uniformity on > 90% (A460 picture size)*

chart plane illuminance on chart plane for selected standard illumi-
nant (D50) at 400 Ix

Maximum / 25 Ix up to 2000 Ix (for standard D illu-

Principle

Minimum minants) / depending on illuminant and
illumination required curve fit / CRI / with ND filters
level down to 1.5 Ix

Easily switch test charts

*measured at center of A460 sized chart

13 imageQualityteals



lllumination Devices

CAL Product Line

iQ-LED light sources for camera calibration and characterization

The CAL product line uses our multispectral iQ-LED technology for flexible camera calibration and
characterization. A full calibration can be performed in as little as a few seconds due to the short
response time of the iQ-LEDs.

Main Features

2% Includes all of the features from iQ-LED
2% Measurement of the spectral sensitivity
¥+ Calibration of gain/sensitivity for exposure
% Calibrate luminance and color shading

2% Check white balance under various light sources

2% Detection of defect pixels

iQ-LED API Software

»

Only one light source Example of the CAL1

TECHNOLOGY AVAILABLE INCLUDED

Each of our CAL devices has iQ-LED control software and a spectrometer to ensure you have proper
illumination over the lifetime of the device. The CAL devices can recreate various spectra, including
everything from standard light sources to different color patches, using iQ-LED technology.

target spectra output spectra
e —— Softwarle
- contro
— AR 28N .
preset standard 380 nm 820 nm i M‘\A
illuminants - ) W
. ' | VR A
& YA ] P W
0000 ‘J{
e
I < » o000
A measurement of 400 500 600 700 800nm
EE settings and calibration

iQ-LED single spectra

Spectrometer

iQ-LED workflow

imageQualityteals 14



lllumination Devices

Advanced features of the CAL line

Each CAL product is uniquely designed using a non-reflecting special diffuser filter to ensure even
light distribution on the measuring plane. So, as long as the image processing and transfer of the
camera are fast enough, a full camera calibration can be completed in seconds. This capability is
what makes the CAL products ideal for calibrating cameras on production lines.

The devices are controlled with the iQ-LED control software. We also offer an iQ-LED API for easy
integration into your designs. A built-in spectrometer is also included with each device.

: I
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20 individual spectral channels iQ-LED software main screen with 20 spectral channels

At a Glance iQ-LED V2 in CAL product line

High-power SMD-LED based spectral broadband light module for spectral programmable

Principle . . L .
camera calibration and characterization devices

41 SMD high-power LEDs / separated in 20 color channels / spectral range: 380 - 820 nm /
Light sources intensity controlled via 4000 steps per channel and 32 kHz PWM (switchable to 1000 steps
with 128 kHz)

Closed loop functionality with calibrated mini spectrometer via control software

Spectral Range: 305 - 1100 nm / Resolution: 2048 pixel / FWHM: 2.5 nm

Software-based control system via USB (included with all CAL devices), API

Spectral measurement

Control system Storage of up to 44 different illuminants, one sequence, and default light source / controllable
via microswitch controller (without connected PC)

D50, D55, D65, D75,A,B, C, E

Planckian spectral curve by selected temperature (1900 - 18000 K)

Included reference illuminants . . L
The iQ-LED technology is optimized for the best spectral match and allows CRI

values up to 99, depending on illuminant and intensity

Real-time measurement of the spectral trend, CCT, CRI, illumination, and radiant power, with

Output data . . .
closed loop link with micro-spectrometer
Operation hour counter
Production line integration Self-diagnosis
Self-calibration with calibrated spectrometer
Software requirements PC with Windows 7 operating system (or higher) and USB port

e Auto-generation of standard illuminants or externally measured spectra

e Save and load function of self-defined spectral arrangements or intensities
e  Storage of illuminants/sequences on device

Additional functions g .
e Creation of test sequences

e Real-time display of spectral measurement

e Real-time calculation of CCT, CRI, curve fit and illumination level

15 imageQualityteals




lllumination Devices

CAL1

Our original uniform light source for camera calibration

The CAL1 is a 0.3 m integrating sphere using iQ-LED technology to illuminate a 70 mm opening for
camera characterization and calibration. A non-reflective diffuser filter with improved Lambertian
characteristics on the sphere opening ensures illumination uniformity.

Main Features

% Includes all of the features from iQ-LED
2% Uniformity of > 98%

% Camera calibration in less than one second
% Improved non-reflective diffuser filter

% Production line integration

iQ-LED API

TECHNOLOGY AVAILABLE

How to use the CAL1

The CAL1 can be used as a standalone testing device for single-camera testing in a lab. It can also
be integrated into a production line for more efficient calibration and characterization of multiple
cameras.

At a Glance CAL1

Integrating sphere with uniform illumina-
Principle tion for camera calibration and character-
ization

Output window = 70 mm diameter, circular output window

Light source 1 xiQ-LED V2: 41 SMD high-power LEDs
Uniformity > 98% (70 mm diameter)
Maximum /

25 Ix up to 8000 Ix (for standard D illu-

Minimum . . . .
minants) / depending on illuminant and

illumination

required curve fit / CRI

level

CAL1 output window

imageQualityteals 16




lllumination Devices

CAL2

The highly adaptable camera calibration light source

This ultra-compact light source is based on iQ-LED technology and can adapt to many different
measurement areas. Its edge box design makes it particularly suited for calibrating cameras on a
production line. A non-reflective diffuser filter with improved Lambertian characteristics on the
box opening ensures illumination uniformity.

Main Features

2% Includes all of the features from iQ-LED

% Uniformity of > 96%

2% Camera calibration within seconds

% Improved non-reflective diffuser filters

2% Optimized for production line integration

% Small compact design

IQ-LED API

TECHNOLOGY AVAILABLE

Production line integration

The CAL2 and the accompanying LED software can substitute for multiple calibration and testing
devices on a production line, making mass camera calibration and characterization far more effi-
cient. We provide a separate spectrometer for the CAL2 when it is integrated into a production line.

At a Glance CAL2

Highly adaptable edge box for camera
Principle calibration and characterization on a
production line

Output window | 60 mm x 60 mm output window

Light source 1 xiQ-LED V2: 41 SMD high-power LEDs
Uniformity >96% (60 x 60 mm output window)
Maximum /

25 Ix up to 8000 Ix (for standard D illu-

. . minants) / depending on illuminant and
Calibrate multiple camera modules at the same time ona ~ illumination required curve fit / CRI

production line level

17 imageQualityteals
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lllumination Devices

CAL3

Camera calibration light source for wide-angle lenses

The CAL3 is a 0.3 m integrating sphere that uses iQ-LED technology to illuminate a 38 mm
concave curved opening. The curved opening, as opposed to flat (CAL1), is more suited for
wide-angle cameras. A bowl-shaped, non-reflective diffuser filter on the sphere opening en-
sures illumination uniformity.

Main Features

% Includes all of the features from iQ-LED
2 Small compact design

2% Uniformity of > 95%*

¥ For cameras with a 180° field of view

% Production line integration

iIQ-LED API

TECHNOLOGY AVAILABLE

Production line integration

As a result of the short response time of iQ-LED, a full calibration can be performed in less than a
second, making it ideal for integration into a production line.

At a Glance CAL3

Integrating sphere with uniform illumina-

Principle tion for camera calibration and characteri-
zation of high field of view cameras

38 mm diameter circular output window

Output window . .
with bowl shaped diffuser

Light source 1 xiQ-LED V2: 41 SMD high-power LEDs
> 95%*
for FOV < 160° at min. 10 mm depth
Uniformity inside diffuser

for 160°-180° FOV at min. 20 mm depth
inside diffuser

Maximum / 25 Ix up to 7000 Ix (for standard D illu-
Minimum minants) / depending on illuminant and
Calibrate and characterize wide-angle camera systems illumination level | required curve fit / CRI

*Measurement performed in the center of diffuser, standard illuminant D65

imageQualityteals 18



lllumination Devices

CAL3-XL

A calibration light source for large wide-angle cameras
The CAL3-XL is an iQ-LED integrating sphere with a circular 196 mm opening and a bowl-shaped

diffuser for illumination uniformity. It is ideal for calibration and testing large cameras with wide
angles.

Main Features

¥~ Includes all of the features from iQ-LED
2% Test large cameras with a wide-angle

2% Uniformity of > 90%*

%¢ 500 mm diameter of integrating sphere

% For cameras with a 180° field of view

IQ-LED API

TECHNOLOGY AVAILABLE

CAL3-XL design

Due to its size, the CAL3-XL uses four iQ-LED elements instead of the only one used by the
normal CAL3. Four elements are necessary to ensure illumination uniformity with a much
wider opening.

At a Glance CAL3-XL

Integrating sphere with uniform

o illumination for camera calibration
Principle L .
and characterization of cameras with

wide-angles of view

. 196 mm diameter circular output
Output window . . .
window with bowl shaped diffuser

4 x iQ-LED V2: 164 SMD high-power
LEDs

> 90%* at a depth of approx.

65 - 85 mm inside diffuser

Maximum / Minimum = 10 Ix up to 4500 Ix / (for standard D
illumination level illuminants)

Light source

Uniformity

CAL3 -XL with the iQ-Align XL *Measurement performed with standard illuminant D65

19 imageQualityteals



lllumination Devices

1Q-Multispectral

Using iQ-LED to enhance digitalization and preservation

The iQ-Multispectral is a multispectral illumination device based on iQ-LED technology to en-
hance digitalization and the preservation of documents, texts, or images.

Main Features

2% Includes all of the features from iQ-LED
% Uses the narrowband light source method
2% Spectral range between 380 and 1050 nm
2% UV LED (at 365 nm) with bandpass filter*

% Setup based around a reprographic stand

iQ-LED Software

TECHNOLOGY INCLUDED

/R\ﬁa...h .
o
The advantages of iQ-LED for the archiving industry

iQ-LED technology provides the iQ-Multispectral with many advantages compared to traditional
archiving illumination. Each iQ-Multispectral light source has 19 channels in the visible range, 11
channels in the VIS-IR range, and one UV LED, all of which can be controlled with the iQ-LED
software to generate specific spectral distributions.

The iQ-Multispectral provides exceptional control over spectral light distribution and, through
this capability, enables enhanced digitization and preservation.

At a Glance iQ-Multispectral

Princiol Diffuse light panels that use iQ-LED technology (includes a micro-spectrometer) to illuminate a
rinciple
P reproducible scene for multispectral imaging

2 x iQ-LED V2 each with 41 SMD high-power LEDs separated into 20 color channels and a spec-
tral range of 380 - 820 nm

3 x iQ-LED VIS-IR each with 11 additional channels and a spectral range of 380 - 1050 nm

2 x iQ-LED UV each with 2 SMD high-power LEDs (365 nm plus bandpass filter)

Light source

Bandpass filter for UV 350 nm hard coated bandpass interference filter 50 nm FWHM

channel (optional) 365 nm hard coated bandpass interference filter 10 nm FWHM

Uniformity Up to 90% for A2 space

Illumination stability + 1% when stabilized (2% after switching D illuminants in the first 5 s)

Dimmable iQ-LED: Software-based by presetting the intensity, or by selecting different pre-stored intensity

illuminants directly on the device
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lllumination Devices

lightSTUDIO

Real scene illumination and testing
Many image quality factors are best measured with test charts. However, many factors also benefit

from a real scene analysis. The lightSTUDIO contains multiple objects of various colors and tex-
tures for an accurate visual analysis.

Main Features

2% iQ-LED and adaptive white options

2 Same interior for easy comparison between labs
% Moving targets to measure motion artifacts
2% Evaluate high contrast scenes

2% Includes control software for all components

IQ-LED API

TECHNOLOGY AVAILABLE

lightSTUDIO lighting options

Every lightSTUDIO is delivered with the same objects to make cross-lab testing and comparison
more efficient. The standard lightSTUDIO option is the lightSTUDIO-L. This version uses a light
head powered by iQ-LED technology to create a spectrally tunable light source. iQ-LED can ac-
curately recreate standard illuminants, e.g., A, D50, D65, and generate custom spectra.

The lightSTUDIO offers many options for performing numerous measurements and comparisons

within a small, compact space. It is also possible to control all components of the lightSTUDIO with
an APL.

Standard features of a basic lightSTUDIO

USB interface dimmable several illuminants interior inclusive
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lllumination Devices

lightSTUDIO-M with moving targets lightSTUDIO-H with HDR option lightSTUDIO-AW
lightSTUDIO setup options

The lightSTUDIO-M has built-in moving targets, including a moving frame for different test charts.
These features are beneficial when measuring motion artifacts and blur in photos and videos.

The lightSTUDIO-H or HDR option has two LG4 lightboxes to create and test a high-contrast
scene. This setup can provide a contrast ratio of > 65,000:1.

The lightSTUDIO-AW uses adaptive white technology, allowing you to select different cor-
related color temperatures (CCT) instead of a single color temperature with fluorescent tubes.
This version has a dividing wall (easily insert or remove), allowing you to create a “twin” scene.

Subjective assessment of image quality by visual comparison of the lightSTUDIO interior*
Resolution Moiré

Texture loss Distortion

Sharpness Human skin tone color reproduction
Near infrared (NIR) sensitivity Color reproduction

Details in highlights Natural and known colors

Details in shadows

Low contrast details

*The product images and the interior object images are only example images and do not fully reflect the end product.
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lllumination Devices

CAL4

Test endoscopic light sources in the medical area
The CAL4* is a 0.3 m integrating sphere capable of testing endoscopic light sources. It provides

uniform illumination over the 50 mm chart plane. The CAL4 includes four different types of adapt-
ers for various endoscopic light sources.

Main Features
2% Adaptable to most projectors
% Uniformity of > 97%

2% High temperature resistant cold light cable

Test for various image quality factors

Specially designed test charts (size D35) are available for more accurate measurements of resolu-
tion, color, OECF, dynamic range, and noise of endoscopic light sources.

At a Glance CAL4

Integrating sphere for the measure-
Principle ment of light sources in the medical
area (light source not included)

50 mm x 50 mm output window,

Output window . .
with slot for D35 sized test charts

Uniformity of . .
. > 97% in active area
luminance

Connection for light | High temperature resistant cold-light

source cable, XENON approved

A few available charts and adapters

*CAL4 is not powered by iQ-LED
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LG3

A flexible lightbox with high power and flicker generation

Get more from high dynamic range test targets by illuminating them with up to 150000 Ix to see
the differences in camera designs. The LG3 can also simulate flickering light sources, making it one
of the most powerful and flexible lightboxes for your image quality test lab.

Main Features

2 High intensity up to 150000 Ix*

v+ Adjust flicker in frequency, duty cycle and phase.
2% Dimmable in fine steps

2% Expand range of testing

% Relative illumination stability > 98%

Software

INCLUDED

Related products and features

The LG3 works in sync with our high dynamic range test targets, such as TE269C. Targets with such
a high dynamic range require powerful illumination to generate a realistic signal for the camera
under test. Flickering light sources (e.g., PWM-driven LEDs) are an issue for cameras in many ap-
plications. The LG3 can generate these light sources in your test lab to evaluate how well a camera
can handle these light situations.
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A wide range of light frequencies are
LG3 with OECF test chart TE269C capable of being recreated with the LG3

*Measured on chart plane.
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LED-powered light source

The main function of the LG3 is to illuminate transparent test charts. Unlike more standard light-
boxes, the LG3 has extremely high intensity can illuminate a high dynamic range test target with
up to 150000 Ix*. Generation of low-light situations is also possible due to its flexible dimming
function.

The other main feature of the LG3 is the flicker mode. Choose between a range of 10 to 500 Hz
and variable duty cycle when using flicker. This feature allows for greater simulation possibilities

of light sources with variable frequencies. The flicker mode can be adjusted in frequency and duty
cycle. The LG3 is controlled with a connected remote for easy adjustment.

Two illumination methods can be selected in
three intensity ranges:

1. Pulse width modulation of 32 kHz and 128 kHz
2. Flicker mode with 10 - 500 Hz

Each with

% Low mode:

0-100% 32 kHz / 10 to 6500 Ix
% Normal mode:

0 -100% 32 kHz / 100 to 65000 Ix

% High mode:

100% max. 60 s lighting duration / 150000 Ix

LG3 with support

At a Glance LG3
Principle Light source with a wide range of intensities and special flicker mode
Light source 432 LEDs
Color temperature approx. 5000 K + 5%
10 - 150000 Ix **
Maximum / Minimum Normal mode: 0 - 100% / 32 kHz / 100 to 65000 Ix **
illumination level Low mode: O - 100% / 32 kHz / 10 to 6500 Ix **

High mode: 100% / max. 60s lighting duration / 150000 Ix **

> 95% for active chart area*, 280 x 210 mm
Uniformity of illumination | > 95% (70 mm diameter circle)*

> 85% at very low intensity (intensity < 1%)

1000 ste