%26 % 410 1) et K LR Vol. 26 No. 10
2018 4E 10 A Optics and Precision Engineering Oct. 2018

NXERES 1004-924X(2018)10-2555-10

o~ FL N SR TE 45 14 5t B JL (TR SRR IE

T BV, EHEEIE HHA, LA
(1. BEIBRAFAEZERRK KW IEZ, AL & FE 050003;
2. MEIBRAFERERK EHERAITRZ, ML FXE 050003)

FEE AR EE TR AL ZE A P 2% 1o A ) b R v A g TR AR P R 1 85 K T TRl 5 L A W 8 A T T AT, — A TR AL P 3R A
SR HE A . AR SCER T — A B XS5 O S s MG LA A T 80k - 2 B T S B R TG 2 ) AR 1 TR AL PR RE A AR Py
A 36 AT 235 400 S ARG T 5 4R V5 i 25 0 AL S B 00 4 VR L A R A AR P B T T ASE A Py R T 22 ] 1 JLART S T X6 56 R 5 B R Ak
Tl 5 O F A TE TR AL P 22 1 45 0 06 MG AR AR B TLART 8 6 (R A8 ), A 485 SR 26 1], BT 4 30 VK Be 8 A 285 32 8 LAl 4685 o7 19 A%
TEKE BE L TEAN T SR MRG0 2 1 SR At L o R TE A 22 3K B P AR 3R KT 5 3 H I 45 BURRR — Bl 1t % iz 2% S0 d A Ji) B CE R
BEimZEO I HIAE 1.5 pixel JEEWN BP0, 135 mm,

X 8 WMk RILARG; BRIUTE TR E

FE 525 TP391 XERFRIRES: A doi:10. 3788/OPE. 20182610. 2555

Geometric distortion correction for structured-light
image of deep-hole inner-surface

DING Chao'* . TANG Li-wei', CAO Lijun', SHAO Xin-jie’ ,» DENG Shijie'

(1. Artillery Engineering Department, Army Engineering University, Shijiazhuang 050003, China;
2. Vehicle and Electrical Engineering Department, Army Engineering University, Shijiazhuang 050003, China)
* Corresponding author, E-mail: duncanl119 @163. com

Abstract: In the detection process for the inner-surface of deep-hole parts, the correction of image geo-
metric distortion caused by the characteristics of a curved plane has proven to be difficult. In this stud-
y, a geometric correction algorithm for structured light stripe imaging was proposed. Firstly, the
deep-hole inner-surface model (DIM) obtained via undifferentiated modeling was established. Then,
the geometric position correspondence relationship between the DIM and the deep-hole inner-surface
plane model was established based on discrete mapping. Finally, the geometric distortion of the struc-
tured light image was corrected based on the mapping relationship. The test results indicated that the
proposed algorithm can effectively improve the correction accuracy of geometric distortion to the sub-
pixel level without considering the edge of the image. The maximum distance (i. e. , distance devia-
tion) between the corresponding stripes caused by the inconsistency of the slope is the distance devia-

tion, which was 0. 135 mm less than 1.5 pixels.
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Fig. 2 Deep-hole inner-surface structured-light detection
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Fig. 3 Geometric correction process of structured-light image
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Fig. 8 Line structured-light image with grooves geometric parameter measurement
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