
AR/VR Evaluation Example
1. Panel Evaluation for Integration into AR/VR/MR Devices

1-1.Evaluation of luminance, Chromaticity, and Uniformity for RGBW
2. Evaluation of HMD

2-1.Nine point average value of Luminance(L),chromaticity(u', v')
2-2.Luminance non-uniformity (NU),

          Chromaticity non-uniformity ((Δu'v')
max

),Contrast ratio (CR)
2-3.Contrast Modulation Transfer Function (CM/MTF)
2-4.Evaluation of ghost

3. Evaluation of AR grasses
4. Evaluation of AR/VR using Laser Light
5. Standard
6. Term
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NU=
(Ymax - Yave)

Yave

CR=
Ywhite

Yblack

(∆u' v')max=√(uj'-ui')ό+(vj'-vi')ό

CM=
Ymax-Ymin

Ymax+Ymin
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5. Standard

IEC 63145-20-10 : Fundamental measurement methods - Optical properties

IEC 63145-21-20 : Specific measurement methods for VR image quality - Screen door effect

IEC 63145-22-10 : Specific measurement methods for AR type - Optical properties

IEC 63145-22-20 : Specific measurement methods for AR type - Image quality

6. Term

PPI(pixels per inch) : The unit that indicates the number of pixels per inch of resolution.

PPD(pixels per degree) : The unit that indicates the resolution in pixels per 1degree of viewing angle. 

FOV(Field of View) : Field of view displayed on the screen.

IPD(Inter Pupilary Distance) : It indicates the distance between the pupils of the right and left eyes, showing their separation.

MTF(Modulation transfer function) : It is an evaluation index that represents the resolution of the optical system.

EP(Entrance pupil) : The image of the aperture formed by the optical system on the object side from the aperture stop.

EPD(Entrance Pupil Diameter) : The diameter of the image of the aperture stop formed by the lens in front of the aperture stop.

Backlight for current LCD using white LED cannot express wide color range. To 

expand the color range, laser light and OLED are increasingly being used. As a 

result, the development of devices that utilize lasers as light sources for AR/VR is 

underway. This has led to changing requirements for measurement 

instruments. Due to the narrowband spectral characteristics of lasers and OLED 

panels, it is difficult to accurately measure them with existing color luminance 

meters that use XYZ detectors.

XYZ detectors have spectral sensitivity differences, which can make it difficult to 

distinguish whether differences in measurement values are due to fluctuations 

in the spectral characteristics of the measured sample or differences in detector spectral sensitivity. For instance, when measuring red light 

with a peak wavelength around 600nm, XY detectors are utilized. Changes in these wavelengths affect the balance between X and Y, 

leading to significant errors in chromaticity measurements (Fig. 16). In such cases, measurements with a spectroradiometer are necessary.

4. Evaluation of AR/VR using Laser Light

Fig.16  Example of measurement discrepancy
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Spectral imaging measurement
5 million points spectral measurement
Luminance / chromaticity
Uniformity

For the R＆D

For production lines manufacturing modules

Spectral spot measurement
1point luminance and chromaticity
Luminance / chromaticity
Uniformity (Movement is necessary)

Imaging measurement
24.5million points
Luminance / Chromaticity(UA-20C)
Luminance(UA-20Y)
Uniformity

2D Spectroradiometer

Luminance colorimeter

Spectroradiomter

Luminance & Chromaticity Uniformity Analyzer

Example of SR-5100HM C-mount adapter + Wide lens

W×H×Diagonal(°)          

117.7×86.7×146.2        

34.6×25.9×43.2          

82.4×66.9×106.1          

Example image of illumination inspection 
for module manufacturing equipment

Luminance Uniformity AnalyzerLuminance Uniformity Analyzer

*Occasionally, there may be deviations.

EPD(mm)

  2.5*

8.6

1.8

spot measurement
1point luminance and chromaticity
Uniformity (Movement is necessary)
Analog Output Response Speed: 80μs less
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