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Object recognition and positioning based on machine vision
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[ Abstract] With the continuous development of machine vision technology, sorting technology has been widely used in industrial
production. This paper introduces a design scheme of a target recognition and positioning device based on machine vision, which can
classify objects by recognizing the shape of moving objects, at the same time estimate the trajectory of moving objects to achieve
object grasping. In this scheme, the image of the object is collected by an industrial camera, the global threshold image segmentation
Otsu method is used for threshold segmentation, and the shape of the object is determined by contour approximation to realize the
shape classification of the object. The gray-scale barycenter method is used to determine the center pixel coordinates of the object,
and then the center pixel coordinates of the object are converted into camera coordinates by using the matrix relationship between the
rotation matrix and the offset vector, and the camera coordinates are converted into conveyor belt coordinates through rigid body
transformation to obtain the coordinate information of the moving object, to achieve target positioning. The experimental results show
that the intelligent sorting system has a grasping rate of more than 90% for different moving objects, and the sorting effect is good.
[ Key words] machine vision; target recognition; gray barycentric method; target positioning; object sorting
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Fig. 1 System workflow
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Fig. 2 Otsu threshold segmentation
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Fig. 3  Schematic diagram of Douglas — Peucker approximation
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Fig. 5 Upper computer interface of the system
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Fig. 6 Grasping diagram of target objects
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Tab. 1 Recognition success rate at a speed of 20 mm/s
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Tab. 2 Recognition success rate at a speed of 30 mm/s

WIULE BAEE BEE SR B
UK il UK BUK UK
BRI/ % 100 96 100 97 90

MR 22 ATRUER A R R P A TS 2
FRANIR], B A8 B 13T D AATUBUS I R 0T
_FIK%O

5 HRiE

ASCHH.NET Framework 1524 52552 B 1Y FF &
V-6, 78 VS2015 BTl CHEF1E AT IT &
HT R EmguCV 525 R X iz s iR i 4718
Sl FIH Otsu B 73 15332 A Sh3RICE 15 {8, 45
B Fe B I 7 AR I E AR AT AR SEE H R R
B, 38 S B AGHLAL AR A 2R AL R 2 [R] A 4 0C
R B SR ELO AR BRIz L, SEBLE AR
TRAEANL, e AL,

ARG F LRI T R, S R A X
SEURAL AT SCAL I HERR S B i, 7E 52 BR T
MR B AT g 23 H B R 32 2] S B R R e 5 20 T4
BUNEE R B O, B LAAE SEBR I b e Ol B A=

PR ERAGAT) iR 155 — R AT

[1] sk&HMg, A, AT, LTINS 3 B AR Sk 48R
[J]. AfeEHL5 R ,2020,10(03) :192-195,201.

[2] s, BRlBUE, Wol, 55 SETHLEHLSE 0 P (AR o 5
[T, AN S B F TR, 2019,47(03) ; 657-661.

[3] kKN, LB, FETHEUERHLEE N A3 ER RGBT T].
HRPLE IR AR RGN, 2021, 21(03) ; 55-58.

(4] EE. ETHESARELN T A e RGBT T]. X
FHARGIEEES, 2019(08) : 92-95,100.

[5] A8, akben, 22 mo8, 55, B T LA L3809 TR0 45 & 1 F ok
RY[T]. MUK SHE,2021,49(21) ;38-42.

[6] FRpT, pilr, #h—22 55, S THLER B PLE A E R ER
WIS T]. AEVURS A b TH AR ,2017(03) . 125-
129,133.

(7] @RME, WER, X%, 3T 80 H I I P AR 58 -5 TR
[J]. BldoR 5 T2, 2020, 20 (20) ; 8285-8291.

[8] OTSU N. A threshold selection method from gray—level histograms
[J]. IEEE Transactions on Systems Man & Cybernetics, 2007, 9
(1) 62-66.

[9] BRI ZET Otsu 533 (¥ 72 it Pl {5 — B Tk Je I Matlab SZFL[T].
KISR0, 2012, 31(03) ; 33-35.

(10T 2R, Jr WA, B 306, 36T J0 4 0 5% 1 il 4 % bl o s 48 350k
[J]. Bl R S5 THE, 2011, 11(18) ; 4324-4327.

[11ESFIE, FERTT, SL/NEE, 4. —Fh sy L5 TR BOG R DL
BT R FE SR BURE [ 1], 2440, 2021, 41(10) : 125-
132.

( B35 116 )
4 HRIE

ARSCAHTHE T CBAM T 2y di b | 3 i 52 56
Ve I 5K AR e 53l A8 5K AR AT | 7R A L 4
TRTHEE YU Tr 58, BEAT S WAL T2
AR SEPRERSE Ol 7 4 20 B R R AN SRR
oK IR AR IR 25 B A 2 P Fnal A5, (HAS A
RO S 8], Rk 22 R R i A0 I 245 1) it b R R AT
5o

S 3k

[1] CHENG Guo, ZHENG lJiangyu, KILICARSLAN M. Semantic
segmentation of road profiles for efficient sensing in autonomous
driving[ C]// 2019 IEEE Intelligent Vehicles Symposium (IV ).
Paris, France ; IEEE , 2019 ;564 -569.

[2] LI Hanchao, XIONG Pengfei, AN Jie, et al. Pyramid attention
network for semantic segmentation [ J]. arXiv preprint arXiv:
1805.10180, 2018.

[3] HUANG G, LIU Z, Van MAATEN D L, et al. Densely connected
convolutional networks [ C ]// Proceedings of the IEEE
Conference on Computer Vision and Pattern Recognition.
Piscataway, NJ. IEEE,2017; 4700-4708.

[4] LONG J, SHELHAMER E, DARRELL T. Fully Convulution

networks for semantic segmentation[ C]// Proceedings of IEEE

International Conferencce on Computer Vision and Pattern
Recognition( CVPR) . Boston: IEEE Press,2015:3431-3440.

[5] HYEONWOO N, HONG S, HAN B. Learning Deconvolution
Network for Semantic Segmentation [ C ]//2015 IEEE
International Conference on Computer Vision (ICCV). Santiago,
Chile: IEEE,2015. 1520-1528.

[6] BADRINARAYANAN V, KENDALL A, CIPOLLA R. SegNet:
A deep convolutional encoder — decoder architecture for image
segmentation [ J |. IEEE Transactions on Pattern Analysis &
Machine Intelligence ,2017,39(12) ;2481-2495.

[7] KIPF T N , WELLING M. Semi-supervised classification with
graph convolutional networks [ J]. arXiv preprint arXiv; 1609.
02907, 2016.

[8] FU Jun, LIU Jing, TIAN Haijie, et al. Dual attention network for
scene segmentation [ C ]//2019 IEEE/CVF Conference on
Computer Vision and Pattern Recognition (CVPR).Long Beach,
CA:IEEE , 2019: 3141-3149.

[9] POUDEL R P , LIWICHI S, CIPOLLA R. Fast—SCNN: Fast
semantic segmentation Network [ J].arXiv preprint arXiv: 1902.
04502,2019.

[10]SZEGEDY C, LIU Wei, JIA Yangging, et al. Going deeper with
convolution [ C ]// Computer Vision and Pattern Recognition.
Boston, MAIEEE,2015; 1-9.

[11]JWANG H R, FAN Y, WANG Z X, et al. Parameter—free spatial
attention network for person Re—indetification| EB/OL ].[ 2021 -
06-21]. https://arxiv.org/abs/1811.12150.



