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Colouring of 3D-reconstructed surfaces of
structure light based on coloured images

YU Xiao-yang, HE Jia-luan, HUANG Ming., WU Hai-bin, WEI Zheng-yi

(College o f Measurement-control Technology & Communication Engineering

Harbin University of Science and Technology, Harbin 150080, China)

Abstract: To meet the requirements of many industries for not only the profile information but also the
colour information of subjects, a system of colouring is established. Errors caused by the difference of
the geometrical properties of the measured surface in the process of assigning colour directly are re-
searched. In order to account for the change in the geometrical properties of the measured surface, it
is divided into several sub-units, so the change of the geometrical properties of the measured surface
can be considered as the change in the relative position among the sub-units and the projector, as well
as the camera. The mathematical model is then established based on the positional relation. The rela-
tion between the slope change of the sub-units and their incident intensity and scattered intensity is an-
alyzed. Finally, by combining with the impact of the relation on the colour information, the selection

principle for the sub-units is determined to eliminate the errors of the colouring brought by the impact
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of the incident and the scattered intensities. Further, a colouring procedure that is not affected by the
incident and scattered intensities is given. The simulation and experimental application of the colour-
ing are executed by making use of the 3D measured data given by the 3D measurement system. The re-
sults show that the incident and scattered intensities of the different parts of the measured surface is
corrected uniformly, and the errors in R, G, B colour weights are less than 0. 02 (the values of R, G,
B range between 0 and 1). Colouring information of the measured surface is almost uniform compared
with its real colour, and even by changing the measuring angle, there is still a good visual effect.

Key words: colouring; sub-units; color image; reconstruction of structure light;light intensity correc-

tion
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Fig. 1 Incidence models of the flat
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Fig. 2 Incidence geometrical model of the flat
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Fig.3 Process chart of colouring method based on

planar color image
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Tab.1 Simulation system parameters

a 30°
Projector B 450 mm
NXM 1 024X768
B 20°
Camera
NXM 1024X768
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Fig. 4 Colorized simulation models and their colour-

ing drawings
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Fig. 5 Experimental effects of accuracy evaluation
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Tab. 2 Table of colour information of samples before and after light intensity correction

Row Line Colour information

number number R, R, G, G, B, B,
180 200 0.780 4 0.852 7 0.011 8 0.014 6 0.015 7 0.011 8
180 300 0.298 0 0.866 7 0 0.015 3 0 0.014 7
280 200 0.780 4 0.852 7 0.011 8 0.014 6 0.015 7 0.011 8
280 300 0.298 0 0.866 7 0 0.015 3 0 0.014 7
220 260 0.662 7 0.862 7 0.121 6 0.014 6 0.113 7 0.011 8
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Tab. 3 Actual system parameters

Calibration data

1 9 3 1 average
/() 32.51 32.42 32.60 32.45 32.55 32.506
B/ 22,24 22.27 22.18 22.25 22.19 22.226

B/mm 105.25 105.32 104.95 105.15 105.05 105. 144
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Fig. 7 Colorized photos of package and colouring
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Fig. 8 Colorized photos of tea barrel and its colour-

ing effect
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