H37E H1i HL T 5 AR 2 4R Vol.37 No. 11
2023 411 A JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION - 225

DOLI: 10. 13382/j. jemi. B2306783

E T i#H Zernike %8898 E & F HELE 18] B
TigEmNGE"

HNF R X oz xRt
(R R B SR AT B R 411201)

o B AONEELEIA A R G 2 IR T 2 Ak R A5 s 4005 ey HE SRS J32 [ R0, SR R =l 422 o A o A B 422 R E HE 4 I
T HESE R BRI HES )y 20, $E T — R IR T GHE Zemike FH MRS EHEST R BUAR Rk, B EUR B (5 B
BN — 4BV, 32 3EF Scharr B (5 B 09 3 BB ARSI BRE (7 712, Pt s 437 18] B DX 358 5 AR U5 38 sk 0 6 B O 1 4 1 14
HE Zernike Hi B AR Z T ZAGIN | B 5 WA 330 A INAS B 5 B SR FH L T DBSCAN [ f/h R i e 0045 I ik S 2 S AR M5
MR LA, SEBUHESS [T B /NI . SEBR S5 IR W AR SOOI A L THUA v MBS B4 Zernike HE 15 W AS Z AR HA 520 09
YR B RN R B, HESE T B R 25 7E 0. 1 mm N, KIXHRE 22 AT IK 8. 60% LAY, A 3509 BURS viEHESS 4R L AT HRHE

SRR VL s HESR IR s LSS A 5 L Zernike 55 5 AR R D it

i E 5 KS: TH89;TNO6 HERARIAAD: A ERirEZR LR 510.40

Sub-pixel measurement method for marine winch cable arrangement
clearance based on improved Zernike moment

Jing Mingyang Zhao Yanming Wang Liang Liu Xiaojin

(School of Information and Electrical Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: Aiming at the problem that the cable arrangement accuracy of the current cable arrangement methods for ocean winch is easily
affected by environmental interference and contact friction and wear, the cable arrangement method is used by the non-contact visual
detection method to measure the cable arrangement clearance which directly characterize the quality of the cable arrangement, and a sub-
pixel measurement method for marine winch cable arrangement clearance based on improved Zernike moments is proposed in the paper.
Firstly, the two-dimensional image gradient information is vertically projected into the one-dimensional waveform, and a vertical
projection cable arrangement clearance location method based on Scharr gradient information is proposed to quickly locate the clearance
area. Secondly, an improved sub-pixel edge detection method based on Zernike moments is developed by the main gradient direction
interpolation to enhance the sub-pixel edge detection accuracy. Finally, a least-squares curve fitting method based on DBSCAN is used to
fit multiple non-intersecting curves for measuring the cable arrangement clearance size. Experimental results show that the proposed
method has higher accuracy and measurement precision by comparing with sub-pixel detection methods based on fitting method,
interpolation method, and traditional Zernike moment, its measurement error is less than 0. 1 mm and relative error is less than 8. 60% ,
which provides a prerequisite guarantee for achieving accurate cable arrangement.
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Fig. 1 Clearance measurement process of cable arrangement
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Fig.3  Gradient distribution of cable arrangement image
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Fig.9 Comparison of sub-pixel edge detection algorithms
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