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Abstract

Corners are the basis of 3D reconstruction of target objects, but the traditional Harris corner de-
tection technology has low recognition accuracy in the process of recognizing corners of work-
pieces. To solve this problem, this paper takes the flange plate of hydraulic cylinder as the re-
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search object, and proposes a corner detection method with higher accuracy. Firstly, edge detec-
tion is carried out on the image, and Canny operator combined with OTSU adaptive threshold is
used to improve the accuracy of edge recognition of workpiece image. Secondly, the contour of
workpiece edge is extracted by eight-neighborhood contour tracking method. Finally, eight pixels
around the edge pixels of each workpiece are inspected, and the real corner positions are judged
according to their distribution characteristics. The results show that compared with the tradition-
al Harris corner detection method, the corner detection accuracy has been significantly improved.
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Figure 1. Original drawing of workpiece
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Figure 2. Edge image detected by Canny operator optimization algorithm
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Figure 3. Pixel search direction
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Figure 4. Workpiece image after contour tracking processing
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Figure 5. Extract edge contour features

5. $RBNH A% BRAFAE

DOI: 10.12677/csa.2021.119243 2381 TFE LR 5 R


https://doi.org/10.12677/csa.2021.119243

TRE

RELIFA R L2 RO AR . BGILGAEHAA BAMERE, M AL E A TR BR
R, HZB R R AT 1A 6 Frosig DU Rig b :

= ]
e EEE HE BEE
] =
(€)) (b) © (d)

Figure 6. Pixel characteristics at corners: (a), (b), (c), (d)
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Figure 7. Test workpieces: (a) Octagonal workpiece 1; (b) Octagonal workpiece 2 and (c) Quadrangular workpiece
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Table 1. Comparison of pixel coordinates of corners identified by Harris corner detection algorithm and the algorithm pro-
posed in this paper

& 1. Harris B RN BEE S AR M BAIRAI H B B R IR R ALAREL R

biilet s Harris £ H i £ 5 65 3 A AR BT RVE A I 0 A AR B AR
1 (9, 207) (9, 207)
2 (16, 29) (15, 28)
3 (145, 30) (144, 29)
4 (148, 13) (147,12)
5 (289, 17) (289, 17)

DOI: 10.12677/cs5a.2021.119243 2383 MR 5 R


https://doi.org/10.12677/csa.2021.119243

TRE

Continued
6 (292, 34) (291, 35)
7 (412, 214) (412, 214)
8 (413, 42) (414, 41)

MRS Kt T LA H A R I S P R S A R R R AR A R — B B E - MER
H. =M Harris A1 Gl SIS, /5 2K Y A 2 b pkae B mT DART R A o TS SCAHI ) A i
EFACIBAE T e B MERR R B AR M b AT 2 — 2D N B A = 4R, IR 5 i AR k>
Hdls TCARII H I o
5.2. Xtk Harris A REMBEES AR N HIAIRH A R HERER

P RN T ) — A BBV Bt A o x 22 M8 B R P A R AR IURFAE A N BE 7T o I FLRE TS X 6
Al BB S GG DL ARSI = 3K TAF DS ASCHR L 1 A s I SRR T 1 7 J9illik
T, B 7@ 7(0) 1R )\ R LA AN E A A GRS T 45T 1S, &1 7(c) A R AR

LM Harris M U IS5 2350 ik A B i SR G i TARSC Rt AT A I, JL4 SR ls] 8 fw:

Figure 8. Harris corner detection results of test workpiece
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Figure 9. Corner detection results of innovative algorithm for testing workpiece
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