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PM-PTS Product Description:  

Production Test Sequencer 

 
Version: 8 December 2009  

Introduction 
The ProMetric Production Test Sequencer, or PM-PTS, system includes a Radiant Imaging ProMetric 
Imaging Colorimeter and the PM-PTS software that performs all of the visual and quantitative tests 
necessary to qualify display devices in a final QC/QA inspection.   Devices can be tested for brightness and 
gamma correction, color correction, mura and pixel defects, brightness and color uniformity, contrast ratio, 
image quality, image size and location, convergence, and many more tests.  
 

 
Figure 1: PM-PTS software supports imaging colorimeter control, measurement set-up, test sequencing, 

test control, and pass/fail reporting  
 
 
PM-PTS software is modular. The PM-PTS core software allows test sequencing and configuration. To this 
are added various modules for testing, defect detection and other applications: 
 

¶ PM-PTS-QT supports display testing for different quality metrics, such as color, brightness, 
uniformity, contrast, etc. 

¶ PM-PTS-DT supports defect detection, including point and line defects, blemishes, image 
sticking, and others. 
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¶ PM-PTS-TM  supports JND (just noticeable difference) and blob analysis for advanced detection 
and classification of defects 

¶ PM-PTS-DCB supports display color balancing for 3 color channel projectors to correct the 
displays for perfectly uniform performance 

¶ PM-PTS-GC is the gamma correction module which generates look up tables for displays to use 
to product the correct gamma response 

¶ PM-PTS-ODP supports OLED display testing, specifically testing a display to provide the 
luminance each pixel of an OLED display and to identify line or pixel defects 

 
If these test modules do not cover all the functions that you want to test, then PM-PTS core allows new tests 
to be easily added. You can work with Radiant Imaging engineers to create new tests or you can even create 
tests yourself to incorporate into the system.  Between the list of standard tests built-in the PM-PTS 
software and new tests unique to your device(s), you will be able to measure any visual performance issue 
needed to fully test your display in a production or lab environment. 

Product Description: ProMetric Imaging Colorimeters 
The Radiant Imaging PM-1400F Series is the PM Series Imaging Colorimeter usually used in the PM-PTS 
system because of its efficiency in measuring a wide-screen aspect ratio. This imaging colorimeter is a CCD-
based imaging photometer, radiometer and colorimeter system capable of capturing high resolution, high 
dynamic range, and highly accurate measurements of luminance, illuminance, and color. 
 

 
Figure 2: The ProMetric F-Series Imaging Colorimeter optimizes measurement resolution, dynamic range, 

and accuracy through a combination of mechanical, electrical and optical design innovations 
 
Several models of the PM-1400F Series Imaging Colorimeter may be used in PM-PTS, with the final 
selection being made based on the display resolution and the intended testing application. The PM-1400F 
Series is designed to meet the precision requirements of display measurement, and is capable of detecting 
luminance and color variations that cannot be perceived by the human eye. This is accomplished by design 
innovations and proprietary calibration methods that minimize electrical and optical sources of measurement 
noise and error. 
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Radiant Imaging PM-1400F Series Specifications 

2-dimensional Measurement Capabilities Luminance 

Radiance 

Illuminance 

Irradiance 

Luminous Intensity 

Radiant Intensity 

CIE Chromaticity Coordinates 

Correlated Color Temperature (CCT) 

Dominant Wavelength 

Units Footlambert, Cd/cm
2
, Cd/m

2
, Nit, Mnit, mnit, 

W/sr/m
2
, W/sr/ft

2
, W/sr/cm

2
, mW/sr/m

2
,  

Footcandles, Lux, mLux, MLux, Lux-Sec,  

W/m
2
, W/ft

2
, W/cm

2
, mW/m

2
, MW/m

2
, W-Sec/m

2
, 

Candela 

W/sr 

CIE (x,y) and (uô,vô) 

L*a*b* coordinates 

Kelvin (for CCT) 

CCD Resolution PM-1453F   768x512 pixels 

PM-1423F   1536x1024 pixels 

PM-1433F   3072x2048 pixels 

CCD Camera A/D Dynamic Range 14 bits = 16,384 grayscale levels 

Luminance Range 0.005 nit minimum 

10
10

 nit maximum with ND filters 

System Accuracy Illuminance   ± 3% 

Luminance (Y)   ± 3% 

Chromaticity Coordinates (x,y) ± 0.003 

Short Term Repeatability Illuminance   ± 0.5% 

Luminance (Y)   ± 0.5% 

Chromaticity Coordinates (x,y) ± 0.0006 

Interface USB2.0 

Neutral Density Filters Integrated ND0, ND1 and ND2 filters 

Camera Lenses Interchangeable lenses from 14mm focal length to 

500mm focal length 

Minimum Color Measurement Time For 100 Cd/m
2
 at full resolution: 

PM-1453F   5.5 sec 

PM-1423F   9    sec 

PM-1433F   20  sec 

Camera Field of View (FOV) PM-1453F   1° to 26° 

PM-1423F   3° to 50° 

PM-1433F   5° to 87° 

Dimensions 242mm (H) x 154mm (W) x 200mm (D) 

Weight 4.8 kg  

Operating Temperature 0° to 30° C 

Operating Humidity  20-70% non-condensing 
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Module Description: PM-PTS-QT 
 
The PM-PTS-QT (Quality Test) module provides the following tests and functions: 
 

¶ Register Active Display Area and Active display area 
o These tests are used to determine the active area of the display before a test begins and to 

clip all images to this active area. It also tests the image size of the display.  Register Active 
Display Area has the powerful feature of removing tip, tilt, and distortion from an image 
when a display is not perfectly aligned with the camera. 

¶ ANSI Brightness 
o This test averages the measured brightness of an image at the ANSI-9 points and compares 
the arithmetic mean of these 9 points against the Pass/Fail criteria ôMin Brightnessõ. 

¶ ANSI Brightness Uniformity 
o This test measures the brightness at the ANSI 13 points to determine the brightness 

uniformity of a specified image. 

¶ ANSI Color Uniformity  
o This test measures the chromaticity of the ANSI-13 points.   

¶ Checkerboard Contrast 
o This test uses a checkerboard pattern to measure the white/black contrast ratio.  The 

number of squares in the pattern is specified by the user.   

¶ Chromaticity 
o This test measures the chromaticity and CCT at user-specified locations (Center Point, 

ANSI-9, or VESA) for a user-specified image.  The average chromaticity and CCT 
measurements from each point are compared to the pass/fail criteria.   

¶ Color Gamut 
o This test measures the chromaticity values of the three display primaries (red, green, blue) 

to determine the color gamut of the display.  These chromaticity measurements can 
optionally be plotted on a graph that displays a standard gamut, such as NTSC.   

¶ Convergence 
o This test measures the convergence (overlap) of the red, green, and blue primary images 

of the display.   

¶ Cross Section Analysis 
o This test examines luminance variation along cross section lines on the DUT.   

¶ Distortion Test 
o The Distortion Test measures several geometric distortion parameters to determine if the 

image is off-center, rotated, keystoned, or pin-cushioned/barrel distorted. 

¶ Focus Uniformity 

o This test measures the focus uniformity across the screen.   

¶ Grey Scale Gamma 
o This test measures a series of gray scale images and computes the gamma factor for the 

display.   

¶ Points of Interest 
o This test takes a user-defined set of Points of Interest, reports average intensity and 

color values for each point, calculates various average and non-uniformity metrics on the 
points, and applies pass/fail criteria to any and all of these calculations. (This is the same 
test as in PM-PTS-DT.) 
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¶ Sequential Contrast 
o This test displays a white image at peak brightness and a black image and measures each to 

determine the contrast value white/black.  The measurements are made at either the 
center of the image, or at the ANSI-9 or VESA-9 points. 

¶ VESA 303-2 NxN Grille Luminance 
o This test measures contrast of alternating bright and dark lines across the display and can 

calculate VESA 303-7 resolution.   

¶ VESA 306-1 
o This test measures the luminance, chromaticity, and CCT of a user-specified image and 

then compares the computed luminance nonuniformity value and the computed color 
difference value against two test criteria values.  The measurements take place at the 
VESA-9 positions. 

¶ Zone Analysis 
o This test divides a display up into zones and measures luminance and chromaticity 

differences between the zones as well as absolute luminance and chromaticity of each zone.   
 

 
Figure 3: PM-PTS-QT provides basic quality tests, including uniformity and contrast tests. 
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Module Description: PM-PTS-DT 
 
The PM-PTS-DT (Defect Test) module provides the following tests and functions: 
 

¶ Register Active Display Area 
o This is used to determine the active area of the display before a test begins and to clip all 

images to this active area. It also tests the image size of the display.  It has the powerful 
feature of removing tip, tilt, and distortion from an image when a display is not perfectly 
aligned with the camera. 

¶ Blemishes 
o The Blemishes Test uses an edge detection algorithm to search for artifacts in a 

measurement which have high gradient or brightness changes. 

¶ Block Defects 
o This test uses a line defect algorithm to search for block defects in a measurement. Block 

defects of color channels that are stuck on (bright) or stuck off (dark) can be found. 

¶ Compare POI 
o This test compares average values of two Points of Interest sets (POI sets) together.  

This allows the user to create more specialized tests that compare two areas (or sets of 
areas) together, that are specific to the userõs needs. 

¶ Corner Light 
o This test uses small virtual detectors at the corners of the measurement to test for dim 

corners. 

¶ Image Sticking  
o This test searchs for image sticking.  Image sticking (also known as image retention, image 

burn-in, or a residual image), manifests as a previous display pattern that still shows when 
the display pattern is changed. 

¶ Line Defects 
o This test searches for line defects in the measurement image.  It can search for row and 

column defects (or both), as well as dark and bright line defects (or both). 

¶ Noise 
o This test calculates a local standard deviation image from the measurement image, 

where each image pixel is calculated as the standard deviation of the intensity in a block of 
pixels centered on the image pixel.  A noisy image will have larger standard deviations. 

¶ Pixel Defects 
o This test displays a user-selected image and analyzes the image for bright pixel defects 

(stuck-on pixels), dark pixel defects (stuck-off pixels), or both. 

¶ Points of Interest 
o This test takes a user-defined set of Points of Interest, reports average intensity and 

color values for each point, calculates various average and non-uniformity metrics on the 
points, and applies pass/fail criteria to any and all of these calculations. (This is the same 
test as in PM-PTS-QT.) 

¶ Wave Defects 
o This test searches for large-scale waves, or periodic transitions from bright to dark.   
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Figure 4: Example of PM-PTS-DT pixel defect detection. (The highlights and zoomed section are added for 
ease of viewing.) PM-PTS-DT can identify the location and count of the defects found. This is compared to 

pass/fail criteria set by the user to determine the outcome of this test step. 
 
 

 
Figure 5: Example of PM-PTS-DT line defect detection. PM-PTSõs Defect Merge function allows a series 
of defects, such as pixel defects in a line, to be grouped into a single defect when this is a better description 

of the defect. 
 

 

  



  Product Description: PM-PTS 

 

 

Page 9 of 14 Radiant Imaging ð Proprietary Information 8 December 2009 

Module Description: PM-PTS-TM 
The PM-PTS-TM (TrueMURAÊ) module provides tests to assess mura defects in terms of human 
perception: 
 

¶ TrueMURA ð JND Analysis 
o The TrueMURA analysis function is an image process designed to detect display mura 

within a measurement image. The result is correlated with human judgment by filtering 
the measured image with a human contrast-sensitivity function and applying an aperture 
function modeling visual sensitivity around the point-of-observation. 

¶ Blob Analysis 
o The Blob Analysis test extends the capabilities of the TrueMURA test by locating and 

drawing ellipses and blobs around visible defects, as well as filtering blob defects based on 
size, length, and whether they are brighter or darker than their surroundings. 

¶ Dark Border 
o The Dark Border test looks at the edge of the display and uses TrueMURA technology to 

look for dark borders. 
 
 

 
Figure 6: TrueMURA JND defect analysis assigns numerical values to display mura that correlate to human 

perception. This allows the relative significance of various mura to be judged.  
 

 

  


