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Three-Dimensional Shape Measurement of Highly Reflective Objects
Based on Structured Light
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Key Laboratory of Nondestructive Testing , Ministry of Education, Nanchang Hangkong University,
Nanchang , Jiangzi 330063, China

Abstract A three-dimensional shape measurement method for large-area and high-reflection objects is proposed.
Based on the theory of two-color reflection model, the diffuse reflection components of the fringe image collected by
the camera are extracted. The reflection component of the image is separated by the improved reflection component
separation algorithm. And the improved seed search algorithm is used to repair the image hollow caused by the
reflection component separation. The three-step phase shift and quality guide algorithm are used to obtain the
continuous phase. And the height information of the object is obtained by the phase height mapping relationship
calibrated by the system.. The experimental results show that the measured error of this method is about
0.23 mm, which can eliminate 93%-97% of the number of high-light pixels, effectively overcomes the reflected
light interference, and has good robustness for large-area reflected light.
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filling effects image; (c¢) 8-unicom filling effects image
ENO)/STRISNRVIEC S N B P VE 3N 8 T

RE R RIS FRAE

1) X A B8 PR Az RS, B4R HY 75 B 5T Y
BEXE P,

2) Sl i BB SR R R AR IR AT I i 45
ViR JE LU K I B P 4500 25 It 1 45 45 B 7 SIS 1Y
BRILFR 60,

3 MRAEE GG E AR RSN AER
ZIA R SCZ . Wl A LT AR — SRR s 2k A7 B e Ak
B MDA 6 MER/DIKEM, 5 P P
KIKEG RN BN 2MH d AHBBREEZEKRT d
W5 25 1F 2) - BBRmOL o B Z )5 K BE /D T4 F 10
B,

O WEBRXIE P RN m ], I P
MR R v (pag) N o BT ) AT 18 B, S 4
HREHAL2 om — 115 Ny 5 ) AT 4R R YT
TEIREE L2, n — 1], AREIHIETT B 2E1H d A
RE T 2 EAT 38 Y PR, DA A B R A O FEROCR

o B I AR RIS R A B A-BRE 5
TR BUEROCR A, /TR AT 81kl vk 97 RS R
Ml LR AR BT & 2 PRI IR R . AR B 1A 36 B8 A
S PR ROk Bk I G 4 R T A — R LT R
A- M A0 RE A B IE B A 45

4 LEER 5 b

I 28 40 9 B 14 A3 $ 52 AX . CCD A AL An it 54
Ml. RITH B AU A XL3DS-L 8 = 4k 1 #4%, #
185y 3% N 1280 pixel X 1024 pixel; CCD #HHL N
Daheng HV1351 pm. 43 # % 4 1280 pixel X
1024 pixel, FFGHFEMERGEWME 4 PR,

0204004-4



i ot

projector

M

left camera

By

B4 S8 RGEA K
Fig. 4 Experimental system structure
W E A G 5 5 MSF KM% . &3t 5 1, 9647
B X MSF R A7 9 20 KL 23 38 it i iy 3 26

45 ol i JE 2k i 0 2 B A W AT S ME B o MSF

(€)) (b)

G UL S R 45 R 5 Fiw , B 5 () i m
SRR G B MSF % B 5 (b) BT 7R Ry KL 4%
R R R 5 o) TR L 2R 1Y 18
Sl

XF MSF B AT 8 Z M 0 25, M n] B &
PR AR R AT AL B, R G 7 B R AT ik — 45 R
T, (32 T e 0 R T A B0 2 T Y 25 B L
R WA B0 AH 25 8K l =z P 68 B O . 4l
AP T s 7 R R AR R HEAT IX 43, I HEAT A €6 3 R 4
BRRANOER., B 6a) fin N5 R,
6 (b)) Jir s iy S5 43 a8 B2 6T, 181 6 (o) BT s Ry 18
SR @A,

5 MSF EUR DL K fg oMo 25 4

o (@)MSFE &5 () R FE ML 25 09 S 81 o i P 5 (o R ML 28 )5 1918 S 5t o ik 4]

Fig. 5 MSF image and images of pixel rough classification. (a) MSF image; (b) reflection component map after pixel

rough classification; (¢) diffuse reflection component map after pixel rough classification

6 @ER, ()RR AR (b) R @R ; (o8 57 & G EE

Fig. 6 Chromaticity images. (a) Original chromaticity image; (b) reflection component chromaticity image;

(c) diffuse reflection component chromaticity image
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Fig. 7 Images before and after processing. (a) Original image; (b) diffuse reflection component image after processing;

(c) specular component image after processing
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(b) image processed with the proposed method
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Fig. 11 Reconstructed images of metal workpiece. (a) Reconstruction result of the original image;

(b) reconstruction result of the image processed with the proposed method
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after processing using the proposed method
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