BT oW OB R Bt ozl
ELECTRONIC MEASUREMENT TECHNOLOGY 2021 4E 11 A

DOI: 10. 19651/j. enki. emt. 2107195

HE T & R g3t Shi-Tomasi £ S 46
Bk PCB Bl

B ok X @
(EHEIRFZRKRSE B AF ISR L 201600

# E: A RAEZEEHROC PCB GO ERER B IR R R R L R T — AP e ) BR PR T
Xof e 52 B (4 & 4 FE % PCB B HEATRERAR  H T A T 3E mURS W R IR 7 B 48 DX 100 PR % B0 70 4 8 0 A X385 51 A 10 1
A% 1y gk Xt Shi-Tomasi fy 2K I 55 5k 347 Bt , B 42 LT (V) X 30l R 1E a0 40 A T 0 2 45 5 o 2 O DG e Oy =X 40 ) et
XS RRAE A 8647 A PR G 9738 1 RANSAC Bk BIBR IR VLB 5 % G RS I R M 5 5 I T B AR R EINE
T 5 ) T 2 800 B 908 T of 2R B0CSE R T 7 B (0 VIR AT R 1S B S8 4B 1 PCB BHER R . SCum 5 BB, i 42
i PCB B G 8k 8Bk, it 7 PCB B 8k 52 14 3 B W) i 42 18 7 R AE S DU B RS &, 7E X R PR R 8 A5 T, italE 1Y
Shi-Tomasi ¥k f£4: 1% Shi-Tomsi B %l Harris B R 7EICACIE S 4048 S T 7. 801 4. 006, W E T 1% ¥k 19
LEFR:

FK4IA: KA PCB ER : BIE B2 s Shi-Tomasi M 5% & 1 VLAL ; RANSAC 55 3%

hE 4 £S: TP391. 41; TN41 XERARIRED: A ERRAEFEMSEKTD: 510.40

PCB image stitching method based on down-sampling and improved
Shi-Tomasi corner detection algorithm

Hu Tao Mao Jian
(College of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201600, China)

Abstract; Aiming at the problems of long time consuming and high error rate ol large multi-repeating unit PCB image
stitching, a [ast robust image stitching method was proposed. The collected high-resolution PCB images were sampled
down, and image units containing overlapping areas were accurately obtained based on manual points as registration
areas. The Shi-Tomasi corner detection algorithm was improved by introducing the suppression radius method to make
the extracted regional [eature points more evenly distributed. The violence matching method was used to carry out the
rough matching ol the regional [eature points respectively and the registration coellicient matrix was obtained alter
removing the mismatched point pairs by RANSAC algorithm. Combined with alline transformation [ormula, the
registration coefficient matrix of the original image was deduced and calculated. According to the registration coefficient
matrix, the stitched images were fused to obtain a complete PCB stitched image. Experimental verification shows that
the proposed image matching method accelerates the speed of large PCB image stitching, and also significantly improve
image registration precision at the same time, when the image is downsampled 8 times, compared with the traditional
Shi-Tomsi algorithm and Harris algorithm, the improved Shi-Tomasi algorithm improves the matching accuracy by
7.8% and 4. 0%, respectively, which proves the feasibility of the proposed method.

Keywords: large PCB images;image stitching; Shi-Tomasi corners; brute-force match; RANSAC algorithm
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