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Eliminating Color Mixing of Projector-Camera System for Fast
Radiometric Compensation

Moon-Hyun Lee?, Hanhoon Park?, and Jong-1l Park®*

ZRAYE AHSIM S TRAAT Yo Ade 23] Fey 2, FH 2% 5o AN @70 oajx gt ke
Fde A7 e o B4HY 24F 1ste Y e e Ak 71Eo] dasit 2 BAL oY Te
HEA AR 238 et B FH 29 AEy 2339 Wi 54 5ol e ARE sladE de F, 28T iy
g2 ol 2 vle] MM EYske Tlgolth ofd ke YA BE skid dis) 747] e dikS Fdsliof H7] wee] 4
AIZE S Sl At 3SR she Ao g $2E dojth & =RdlMe ZY IHE ARSIM Z2AH-TR Als
Hell A Mzzte] 2] EE AATeEA AMkS 7 dhe S AT 23S Fa, 2y £ 24F SRS paAY
A AT DAL FAZ F 3lon, AAE Wel 94 BA Aol FAS FASHA AN £EE 44%71E STHE F ASES
ok AxE Be Z2AEE ARRE tishd, sk QPEAE A8l T8 24 TIge] 2 20E Adn

Abstract

The quality of projector output image is influenced by the surrounding conditions such as the shape and color of screen, and
environmental light. Therefore, techniques that ensure desirable image quality, regardless of such surrounding conditions, have been
in demand and are being steadily developed. Among the techniques, radiometric compensation is a representative one. In general,
radiometric compensation is achieved by measuring the color of the screen and environmental light based on an analysis of camera
image of projector output image and then adjusting the color of projector input image in a pixel-wise manner. This process is not
time-consuming for small sizes of images but the speed of the process drops linearly with respect to image size. In large sizes of
images, therefore, reducing the time required for performing the process becomes a critical problem. Therefore, this paper proposes
a fast radiometric compensation method. The method uses color filters for eliminating the color mixing between projector and
camera because the speed of radiometric compensation depends mainly on measuring color mixing between projector and camera.
By using color filters, there is no need to measure the color mixing. Through experiments, the proposed method improved the
compensation speed by 44 percent while maintaining the projector output image quality. This method is expected to be a key
technique for widespread use of projectors for large-scale and high-quality display.
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Fig. 3. (a) Original camera and projector spectral reflectance, (b) multiplications between two reflectance curves of (a), (c) color filter transmittance,
(d) multiplication between (b) and (c).
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Table 1. RMS errors of radiometric compensation result in Fig. 6

Methods Red Green Blue
(b) Not using color filters, using off-diagonal elements 3.274968 2.784226 2.807906
(c) Not using color filters, not using off-diagonal elements 10.377945 13.262959 6.922409
(d) Using color filters, using off-diagonal elements 3.865729 2.895452 7.220171
(e) Using color filters, not using off-diagonal elements 4.626186 6.195741 3.228133
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Fig. 7. Difference images of radiometric compensation results using different methods. (a) difference image between Fig. 6(a) to 6(b), (b) difference
between 6(a) to 6(c), (c) difference between 6(a) to 6(d), (d) difference between 6(a) to 6(e).
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