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As an imaging measurement system, LumiCam 1300 
captures the luminance and color distributions of screens 
or multifunction displays within seconds. At the same 
time, the instrument analyses complex image content. 
Each of the 1370 x 1020 pixels of the high-resolution 
CCD sensor is assigned a calibrated luminance and 
color value. This provides a two-dimensional image 
which presents the spatially resolved measured values 
coded for brightness and color.

The LumiCam 1300 models are ideal for the following 
applications: 

  Measurement of luminance and color distributions of  
 display and control elements in vehicles

  Homogeneity analysis of flat screens or electronic  
 information signs

  Homogeneity analysis of lamps and luminaires   
 used in general lighting 

  Capturing luminance distribution curves for small  
 lamps and luminaires

The LumiCam 1300 is a proven measurement system in 
the areas of research, development, and quality assur-
ance, as well as in production. The LumiCam Software 
supports the various areas of application with specific 
functions that allow a wide range of different measuring 
tasks to be carried out fast. 

Benefits of imaging systems

  Substantial time-savings with analysis of the device  
 under test within seconds. The slow point-by-point  
 scanning of the sample with a single-spot photometer  
 is eliminated 

  Integrated image processing functions facilitate fast  
 analysis of luminance and color distributions 

  Small footprint and minimum training requirement

Fast Recording of Luminance and  
Color Distributions

Analysis of luminance homogeneity at an LCD display

 

Key features at a glance  

 Three models: Mono, Color, Advanced

 1370 x 1020 effective pixels

 Wide measuring range of 0.1 mcd/m² to 109 cd/m²

 Automatic signal level of the CCD sensor

 Multiple exposure delivers five decades of dynamic 

range in one image
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The LumiCam 1300 family

Instrument Systems offers the LumiCam 1300 in three 
versions.

  LumiCam 1300 Mono 
 Compact luminance camera for reliable and precise  
 measurements 

  LumiCam 1300 Color  
 Version with additional color filters for luminance and  
 color measurements 

  LumiCam 1300 Advanced 
 Advanced camera concept for maximum accuracy in  
 luminance and color measurement

Interchangeable objective lenses with adjustable focus and 
aperture offer solutions to accommodate a wide range of 
different requirements for measuring distance, measuring 
resolution and image field size. Objective lenses with 
focal lengths ranging from 14 mm to 100 mm are supplied 
for all three models. The measuring range of luminance 
can be expanded using appropriate density filters. 

*With optional test setup LC-LVK

Quantity LumiCam Model

Mono Color Advanced

Luminance   

Luminous intensity   

Luminous intensity distribution*   

Color coordinates (x, y; u', v')  

Correlated color temperature  

Dominant wavelength  

Color saturation  

Optimized LED color measurement 

The LumiCam 1300 family

Overview of the software 

Powerful software complements the LumiCam 1300. It 
calculates all the relevant quantities.

  Luminance distribution
  RGB color image
  Color coordinates (x, y and u', v')
  Color temperature
  Color uniformity
  Dominant wavelength and color saturation
  Contrast

Versatile analytical tools, such as spotmeter, polygon, 
line or 3D box, permit comprehensive evaluation of the 
measured data. The LumiCam software offers the 
possibility of false-color presentation for particularly 
impressive visualization of the values obtained. The 
palette editor is another useful tool for individual 
adjustment of the false-color output. The integrated 
export and reporting functions of the LumiCam software 
provide the user with convenient documentation and 
allow further processing of the measurement results. 

Individually defined analysis schemes can be saved as 
templates and are available for recurring measurement 
tasks. 

Examples of evaluation tools of the LumiCam software

A LumiCam DLL is also supplied for implementing cus-
tomer-specific measuring functions. Instrument Systems 
offers a package of LabVIEW VIs (visual instruments) in 
order to address the LumiCam DLL via LabVIEW. In this 
way, automated tests can be carried out in production 
applications.

Accessories: Objective lenses and density filters

polygon

box

line

spotmeter



Photometric and colorimetric quantities

Photometric and colorimetric quantities are essential for 
the evaluation of light with regard to brightness and color 
impression under consideration of human perception. Pa-
rameters like color coordinates, correlated color tempera-
ture, and dominant wavelength are calculated from the 
tristimulus values X, Y, Z. These are obtained by weighting 

LumiCam 1300 – Outstanding  
Measuring Accuracy

a given light spectrum with the eye sensitivity curves   
x̄, ȳ, z̄ of CIE from 1931. The curves are defined such that  
Y corresponds to luminance. 

LumiCam 1300 Color

In imaging colorimetry, the device under test (DUT) is 
imaged on a CCD sensor using an objective lens and the 
V() or tristimulus filters mounted behind. Many cameras 
have three filters for calculating the tristimulus values X, 
Y, Z, corresponding to the three sensitivity curves x̄, ȳ, z̄. 
However, the function x̄ has two spectrally-disjoint areas 
which a single filter can only poorly represent. 

The LumiCam 1300 Color therefore has two separate 
filters for x̄ as standard, one each for the blue and red 
wavelength range. This renders more accurate measure-
ment results compared with colorimeters based on only 
three filters. 

The matching quality of the filters is characterized by 
the V() mismatch index f1'. The LumiCam 1300 Color 
achieves excellent values for this specification. In order 
to assure the matching quality, the spectral character-
istics of all optical components are measured and their Eye sensitivity curves x̄, ȳ, z̄ (CIE 1931)
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accuracy is checked during the production process. As  
the market leader for spectral light measurement systems, 
we have specific expertise and extremely high require-
ments in this area.

Furthermore, each LumiCam 1300 is individually calibrat-
ed so that all the properties of the objective lens and  
the sensor can be captured. A dedicated calibration is 
carried out for each combination of aperture, filter, and 
objective lens with the aim of guaranteeing the best  
possible measuring accuracy over the entire image field 
(flat-field correction).
 
 
The LumiCam 1300 Advanced

Motivated by the goal of further improving measurement 
accuracy, the LumiCam 1300 concept has been devel-
oped further. In particular, Instrument Systems wanted 
to achieve optimal measurement results for LED based 
test objects. The resulting LumiCam 1300 Advanced now 
features a total of six filters. Alongside the four filters of 
the LumiCam 1300 Color (X'1, X'2 , Y', Z'), two additional 
filters (K', L') are used. Moreover, an optimized algorithm 
serves to calculate the tristimulus values.

Color coordinate deviation of test LEDs for measurement with the LumiCam 1300 
Advanced

Filter wheel of the LumiCam 1300 Advanced

However, as well as increasing the measurement accu-
racy, additional filters also lengthen the measuring time 
required by the system. The LumiCam 1300 Advanced 
provides an optimum solution between excellent mea-
suring accuracy and the attainable measuring speed.
 
If necessary, the LumiCam 1300 Advanced can be 
operated like a LumiCam 1300 Mono or LumiCam 1300 
Color – with analogous measuring times and accuracies. 
The individual operating mode is easily selected using 
the software.

 

Matrix optimization for the LumiCam 1300  
Advanced

Recording data in six channels (X’1, X’2 , Y', Z', K', L') to 
determine three parameters (X, Y, Z) results in a redun-
dancy for their calculation. An optimized 3x6 adaption 
matrix is used for determining the tristimulus values from 
the six output channels. In this way, the technologically 
caused residual error of the filter adjustment is eliminat-
ed. Patent is pending for this procedure. The adaptation 
matrix is defined individually for each LumiCam 1300 
Advanced in the calibration process and optimizes the 
accuracy of the relevant quantities.

After completing the calibration, a set of 3 white and 
16 colored LEDs is used to check each LumiCam 1300 
Advanced for compliance with the specifications. 

The higher accuracy of the LumiCam 1300 Advanced in 
determining the color coordinates is also reflected in the 
calculation of the dominant wavelength.
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Precise Characterization of Display  
Elements in Vehicles
The LumiCam 1300 is ideal for detailed characterization 
of panel graphics, control elements, and dashboards in 
the automotive sector. The LumiCam software permits 
fast and user-friendly evaluation of test and measure-
ment results. It provides the following tools:

Spotmeter 

Any number of spotmeters of any size can be positioned 
in the captured luminance and color images of the  
LumiCam 1300. The luminance, color coordinates, cor-
related color temperature and the dominant wavelength 

are calculated automatically inside a spotmeter. Individ-
ually definable pass/fail criteria are displayed directly 
and show whether or not the measured values are within 
the desired range.

Line 

The line function allows easy analysis of the variation in 
luminance along a path. A line can simply be determined 
with this object. The function is ideal for analysis of  

intersections over an entire display surface or for as-
sessing the homogeneity within display elements. 

Spotmeter evaluation tool

Line evaluation tool

line #002
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The software generates an associated luminance profile 
in a separate window along the selected line. A cursor 
can be positioned at any point in this profile for further 
analysis. 

Polygon 

Flexible markings can be generated in order to define 
individual boundaries for measuring areas. Each pixel 
within the polygon tool is classified to an object (target) 
or background on the basis of its luminance value. The 
target and background are automatically visualized with 

Polygon evaluation tool

color highlighting. The underlying threshold values are 
stored in the luminance histogram and can be individu-
ally adjusted. This allows the software to carry out a fast 
and simple analysis of the measuring areas for contrast 
and minimum, maximum and average luminance, of the 
foreground and background areas.

3D Box 

The 3D tool provides a particularly impressive visualiza-
tion of a luminance distribution. Any size of rectangular 

Evaluation tool 3D box

Black Mura Module: Focus adjustment

Black Mura Module: Evaluation

box can be used to mark the frame for analysis. The 3D 
box can be easily rotated in all three spatial axes.

Black Mura Module

The Black Mura Module is used for homogeneity evalu-
ation of liquid crystal displays (LCDs). Process fluctua-
tions during panel manufacturing may lead to variations 
in layer thickness. Burn-in effects can also occur with 
sustained fixed-images. These are only two possible 
causes for the occurrence of changes in luminance and 
color coordinates in liquid crystal displays. A reproduc-
ible uniform evaluation of such changes is described 
by the measurement specifications of the „Uniformity 
Measurement Standard for Displays“ drawn up by the 
German automobile industry. These specifications are 
implemented in the Black Mura Module of the LumiCam 
software. 

The Black Mura Module adopts a user-friendly approach 
and leads the user step-by-step through the test sequence 
for homogeneity analysis of displays in a wide range of 
different technologies.
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Extensive Testing of Displays

Evaluation of the color reproduction of an FPD

Extensive tests are carried out on all types of display, 
e. g. LC and OLED displays, in development, production 
and quality control. Characterization with imaging sys-
tems, such as the LumiCam 1300, is becoming increas-
ingly important. Numerous measuring functions, such 
as homogeneity analyses, can be carried out quickly 
by capturing the test object in a single image combined 
with the integrated image processing functions. 

The figure shows an example of a color analysis for 
a flat-panel display. The evaluation of the positioned 
spotmeter is carried out immediately. The green or red 
highlighted rows show whether the measured color  
values are in the previously defined target area.

Production control of screens

The LumiCam 1300 can be used for automated homo- 
geneity analyses of screens in production with the assis-
tance of the LumiCam DLL. The available Windows pro- 
gram library allows the customer to implement individual  
test requirements and to define specific pass/fail criteria. 
This permits immediate classification of the tested dis-
plays, e. g. by luminance and color-coordinate charac- 
teristics. 

Electronic displays

The LumiCam 1300 is an ideal measurement system 
for capturing and evaluating illuminated graphics and 
lettering on all types of panel and display. The advanced 
technology permits fast characterization of electronic  
display panels, traffic signs, illuminated advertising 
signs and warning lamps. 

One example is provided by emergency lights for escape  
routes. They are subject to strict requirements for unifor-
mity and color of the backlit surfaces. The specifications 
for mean luminance and for contrast of graphics and 
background areas are regulated by standards. A simple 
analysis can be carried out with the polygon tool in the 
LumiCam software. The limits for foreground and back- 
ground areas can be easily defined in the luminance histo- 
gram. A visible delineation of both areas and immediate 
output of the measured values is carried out automati-
cally.

spotmeter #001 spotmeter #002 spotmeter #003 spotmeter #004
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Modern technologies such as OLEDs and LEDs also open 
up new perspectives for general lighting. LumiCam 1300 
is a fast and compact measuring system which permits 
comprehensive testing of lamps, modules and complete 
luminaires for color temperature, color rendering and 
spatial radiation pattern. 

Homogeneity analyses of flat panel lights    

When designers use flat luminaires, e. g. OLEDs, the  
appearance of the surface of the luminaire is extremely  
important. A homogeneous lighting field gives the ob- 
server a high-quality impression. The LumiCam 1300 
is ideal for the corresponding homogeneity analyses of 
color coordinates and luminance. 

Measurement of luminous intensity  
distribution curves

A special test setup (LC-LVK) for the LumiCam 1300 
measurement system has been developed for fast 
determination of luminous intensity distribution curves, 
spatial homogeneity of the color coordinates, and the 
color temperature. It is comprised of an optical bench,  
a light-permeable screen, a holder for the LumiCam 1300 
and a fixture for the luminaire. 

The system is suitable for small to mid-sized light sources, 
like single LEDs, LED modules, LED light engines, retrofit 
lamps and small luminaires. 

The test object illuminates the light-permeable screen. 
The LumiCam 1300 measures the luminance distribution 
arising on the screen from which the spatial radiation 
patterns are calculated. They can be recorded up to an 
opening angle of 65°. The typical measuring time is less 

Homogeneity analysis of color temperature in an OLED

Test setup for luminous intensity distribution curve

Image of luminous intensity distribution curves with the LC-LVK test setup

The LumiCam 1300 in General Lighting

than one minute, independently of how many luminous 
intensity distribution curves have been calculated from 
the data obtained. The angle-dependent differences in 
the color coordinates can be determined in the same way. 
The extremely short measuring times in comparison with 
a goniometer make the test setup ideal for a number of 
settings including incoming goods inspection or quality 
assurance.

Zhaga-compliant luminance measurements

The specifications of the Zhaga Consortium define 
specific requirements for LED modules, in order to 
guarantee their interchangeability, independently of the 
manufacturer. The LumiCam 1300 permits Zhaga- 
compliant luminance measurements of LED lamps and 
LED luminaires. 
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Technical Specifications
LumiCam 1300 Mono Color Advanced

Quantities

Photometric quantities Luminance (cd/m2), luminous intensity (cd), contrast

Luminous intensity distribution1 (cd), illuminance1 (lux)

Colorimetric quantities - Color coordinates (x, y), color coordinates (u', v'),  
tristimulus values (X, Y, Z), dominant wavelength (nm),  
color saturation, correlated color temperature CCT (K) 

Camera data

Effective pixels (h x v) 1370 x 1020

Pixel size 6.45 µm x 6.45 µm

AD converter 12 bit

Size CCD sensor 2/3’’, 11 mm diagonal

Luminance measurement

Dynamic range (single exposure)2 4,600:1

Dynamic range (multiple exposure mode)2 6,000,000:1

Measurement range3 0.1 mcd/m² … 100,000 cd/m²

Extended measurement range4, 5  up to 109 cd/m²

Measurement time (at 10 cd/m²)6 1 s

Measurement time (at 100 cd/m²)6 0.8 s

Accuracy for std. illuminant A7 ±4 % ±4 % ±4 %

Accuracy for LED color light8 - - ±2 %

Repeatability9 ±0.1 %

Linearity ±0.5 %

Uniformity10 ±1 %

Filter match11 f1' = 1.6 %

Color measurement

Measurement time (at 10 cd/m2)6 - 13 s 16 s

Measurement time (at 100 cd/m2)6 - 6 s 8 s

Accuracy (x, y) for std. illuminant A5 - ±0.003 ±0.003

Accuracy (x, y) for color light5, 12 - ±0.010 ±0.003

Accuracy (x, y) for LED color light5, 8 - - ±0.005  

Repeatability (x, y)9 - ±0.0001 ±0.0001 

Uniformity (x, y)10 - ±0.001 ±0.001 

Accuracy (dominant wavelength) - see diagram (p. 5) see diagram (p. 5)  

Repeatability (dominant wavelength)9, 13 - ±0.05 nm ±0.05 nm 

Filter match - f1' = 6 % (for X), f1' = 4 % (for Z) n. a.

General

Interface Gigabit Ethernet Gigabit Ethernet, USB 1.0/2.0

Operating system Windows 7 (32/64 bit)

Dimensions (L x W x H) 129 mm x 95 mm x 78 mm 275 mm x 120 mm x 175 mm

Weight 1 kg 3 kg

Power supply 12 V external

Environmental conditions 10 - 35 °C14, max. 70 % relative humidity (non condensing)

Angular characteristics (LC-LVK option)

Angular range -65° … 65°

Angular accuracy ±1°

Overall size (L x W x H) 2,000 mm x 708 mm x 678 mm

Measurement area screen (W x H) 610 mm x 480 mm 
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Technical Specifications for Lenses
14 mm lens 28 mm lens 50 mm lens 100 mm lens

Focal length 14 mm 28 mm 50 mm 100 mm

Minimum focusing distance (DUT to lens) 11 cm 18 cm 37 cm 11 cm

Minimum measurement distance (DUT to housing) 25 cm 25 cm 50 cm 30 cm

Image size at min. measurement distance (h x v) 116 mm x 86 mm 64 mm x 48 mm 77 mm x 57 mm 14 mm x 10 mm

Pixel size at min. measurement distance 85 µm x 85 µm 47 µm x 47 µm 56 µm x 56 µm 10 µm x 10 µm

Image size at 1 m distance (h x v) 570 mm x 425 mm 300 mm x 220 mm 160 mm x 120 mm 80 mm x 60 mm

Pixel size at 1 m distance 416 µm x 416 µm 217 µm x 217 µm 119 µm x 119 µm 58 µm x 58 µm

Ordering Information
Order number Description

LumiCam model

LC1300-102 LumiCam 1300 Mono
Imaging photometer with 1370 x 1020 pixels; incl. Gigabit Ethernet interface, software and control computer

LC1300-202 LumiCam 1300 Color
Imaging photometer and colorimeter with 1370 x 1020 pixels; incl. Gigabit Ethernet interface, software and control computer

LC1300-302 LumiCam 1300 Advanced
Imaging photometer and colorimeter with 1370 x 1020 pixels; incl. Gigabit Ethernet interface, software and control computer

Objective

LC-311 14 mm objective lens

LC-312 28 mm objective lens

LC-314 50 mm objective lens

LC-316-1 100 mm objective lens

LC-362 Neutral density filter, optical density 2 (for LC-312, LC-314, LC-316-1)

LC-364 Neutral density filter, optical density 4 (for LC-312, LC-314, LC-316-1)

Software

SW-510 DLL driver program for LumiCam 1300; for Windows XP/7

SW-515 LabVIEW driver for LumiCam 1300; requires SW-510 DLL

Others

LC-112 Laptop instead of desktop PC (for LumiCam 1300)

LC-121 Battery pack for LC1300-202 model; allows approx. 3 hours of operation

Instrument Systems is continually working to develop and improve products. Any technical changes, errors or misprints do not form grounds for compensation. The company’s 
terms of delivery and payment apply in all other respects.    
 
All specifications above are related to the 50 mm lens with aperture 2.8, unless otherwise specified.
1  With optional light distribution curve test setup (LC-LVK).
2  SNR 25:1, spotmeter radius 10 pixels.
3  0.1 mcd/m2 at 30 s exposure time and aperture 1.4 and SNR 10:1; 100,000 cd/m2 at 1 ms exposure time and aperture 16 (both without ND filters).
4  With optionally available OD4 filter. 
5  Specification of LumiCam 1300 Advanced in the extended measurement range identical with LumiCam 1300 Color (e. g. regarding accuracy of color coordinates).
6  Values for aperture 1.4 and auto-ranging mode; first measurement may take longer; with LumiCam 1300 Advanced a higher accuracy can be achieved in comparison to  
 LumiCam 1300 Color, but then measurement time takes longer. 
7  For open aperture; traceable to PTB standard according to ISO 17025; extended measuring uncertainty applied to a twofold standard deviation. 
8  Verified using a test set of color LEDs (peak wavelength between 449 nm and 640 nm) and white LEDs (3000 K to 5000 K); measured max/min tolerance with respect to  
 reference spectrometer.
9  2 at 10 cd/m2, auto-ranging mode and within a series of measurements.
10  Average of 10 x 10 pixels.
11  Y-filter (V()-filter).
12  Verified using a test set of color glass filters and white halogen lamp.
13  For narrowband radiation (e. g. LED).
14  20 ... 25 °C for specified measurement accuracy.

All data are typical values
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