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Research on 3D reduction algorithm for parallel chromatic confo-
cal measurement system based on regionprops function
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Abstract: In order to solve the problems of poor centroid recognition and low processing efficiency in 3D
reconstruction of parallel chromatic confocal measurement system, a high efficiency and high precision 3D
reconstruction method is proposed in this paper. In this algorithm, target extraction and image splicing
were performed on all of the experimental images to obtain the spliced images. And using the ‘region-
props’ function in MATLAB, the centroid and its connected area of each measured point were extracted,
and then the relationship for H value and height was constructed with the method of color conversion algo-
rithm. Finally, the interpolation fitting algorithm is used to reconstruct the 3D surface topography of the
object. In order to verily the feasibility of the algorithm, the letter "N’ and ‘E’ on the coin of one-yuan
was measured in author’ s self-built parallel chromatic confocal system. The experimental results showed
that the axial measuring range of the system was 80 pm. Therefore, the measurement accuracy can reach

micron level, and this algorithm can quickly and effectively reconstruct the 3D surface topography of sam-
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ple. Compared with the conventional method, the processing efficiency is 5~6 times higher.

Key words: Chromatic confocal measurement; parallel measurement; image processing; 3D reconstruc-

tion
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Fig. 1 Schematic of parallel chromatic confocal measure-

ment system based on optical fiber bundle
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Fig. 2 Parallel chromatic confocal measurement experi-

mental platform
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Fig.3 RGB color space and HSI color space
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Fig.4 Experiment results of calibration

a0 H AR - BE 7 T4k 80 pm A MV L A
B ECHE HEAT ELZRIUA, LIGER 1B, 1A 45 21 a0
57N o

X I HAR - BE " A R R A

y=10.3919x — 8.0791, (2)

Hop, y A3 HAE s 0 80 & 09 bl e B2, S fr
R pmo MR AR A SR A5 0T 0% R SR I
0 1B 292 80 pms HFT A 6 £F % W 1y #0651
LA REONAE0. 994 o



07 kel
— LTI R A 5
g5 SR IR A /-
&
A
601 ya
g
./
m% e
= e
= 50 A
e
457 ,,J/.
401 "
P o
|/”'./
351
110 120 130 140 150 160 170 180 190
5 E{E/um
K5 ZMHlasR
Fig.5 Linear fitting results
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Fig. 6 Physical diagram of one-yuan coin
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Fig.7 Measurement diagram of letter “N”
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Fig. 8 Overall flow chart of image processing algorithm
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