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Abstract: To address the problem of visual localization of polychlorinated biphenyl (PCB)-dispensing robots in indus-
trial production, a visual localization algorithm based on mark point is proposed in this paper. The results of traditional
template matching, Sift and Surf algorithms, were compared and it was found that these algorithms are inadequate for
the identification and location of Mark point. Meanwhile, the geometry features of the Mark point and the real-time re-
quirements of the algorithm were considered so that an improved template-matching algorithm based on Mark point
geometry features was realized. Experimental results show that this improved template-matching algorithm based on
Mark point geometry features can keep good invariance under translation, scale, and rotation, which can accurately
identify and locate the mark points, and then indirectly locate the PCB target points while satisfying engineering reliabil-
ity and real-time constraints.

Keywords: PCB; dispensing robot; Mark point; assistant; visual localization; geometric features; improved template

matching; invariance

TE 3C 17k 19 B il B % AR (PCB) il i 1 7
R T SEEE S EEHILAR AT H AR RE A, H R H Mark

s B EA: 2017-05-09. 4% H kg B H#A: 2018-04-18.
B £ W B : 2016 LRI RHE I H (CYZZ20160412111639184).
BE1EE : W, E-mail: penggang@hust.edu.cn.

MBI I7 . B e, MLAR ARG PCB B
Mark s #EA7 W5 7E 007, SR 5 AR 3 Mark 55 F AR
AR AL B S AR, IR B . Ho, Mark
s E VR RE AR R i BOR B o Jd LAk Mark
SR 5 8 AL, AT LABE S R AR 0 RS E A


mailto:penggang@hust.edu.cn

LR

W, S —Fh LT Mark 250 S LA A58 B BR e A J7 7% ©729 «

RTAE P, DT A R0 5 7 . Y R
Mark 5 5 05 A7 78 e B AR )| Surf, Sift 4
I VC e AR e, HL v B 8 (B AR e T LI g
Z AR ) Mark o5, (HIZ 58 1% 10 vE 0 3 5 =2 2 [
PRy PR A5 L) 3 5 ), — e 5 45 4 HLAh &8 2 o ikt
A AT AR IR HERA RS L T Surf A Sift J7 vEAER R R
o, AFSE A MR o AR SO A TR 7 A R X
Mark s5 8 07 505 W T 3G AN A8 1 L 4 O AR 7 | 52
B | FTAE M AF 7 IR A % 8, X F Mark £
LR Y S I 25 R T A A be A, BB T — A
T Mark 5 L] RRAE R 3C AR b D g 530 72 .

1 fa] S5 AR T L 89 Mark & 3R 7 & %

1.1 & B AR AR T A SR 328
R D i O DR A X R B AR 1 ROR,
(a) BRI ELS, (b) B AR K T, i F A AR 14
THRKIKNEZESA, NEETESHMK S 14
I MEER. BT MMERILE 1 IREER, 4
56 HE AT R R SR VL B 5 R
R

/I
|
|
|

(a) FEa %] (b) BAz
1 ERECEFEEREE

Fig. 1 Schematic diagram of template matching
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Fig. 2 Results of three template matching methods
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Fig. 4 Comparison of mark point images
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Fig.5 Features of mark point
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Fig. 6 Search path of small circle
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Fig.7 Search path of regular octagon
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Fig. 8 Decision-making flowchart
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Fig. 9 New matching template
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Fig. 10 Mark point search flowchart
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Fig. 11 Test image and template image
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Table 1 Comparsion of image scaling experiment

(a) TR

SR M DU AR DUFCHTE)/ms  Mark g ARAR

Sift 21 1732 (276,193)
0.6 1

Surf 19 812 (268,199)

Sift 82 1903 (268,196)
1.0 3%

Surf 51 921 (268,196)
L5 f Sift 473 2106 (269,196)

Surf 141 998 (269,196)
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Table 2 Comparsion of image rotation experiment

S8 A DURCS XL DUECESIE)/ms  Mark s ARAR

Sift 164 1810 (268,196)
45°

Surf 76 967 (192,175)

Sift 136 2013 (268,196)
60°

Surf 102 951 (192,176)

Sift 163 2056 (268,196)
120°

Surf 85 920 (192,176)
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Table 3 Matching results of square difference in different
template scaling

RAREA DCECESRl/ms s AR X Pl SAR R Y
0.5 % 297 313 158
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1.2 /% 203 285 188
1.5 % 296 309 165
1.8 f% 218 343 153
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Fig. 12 Matching results after images scaling
2) WAk 28 3 e % 1) PCB AR % . 43501 X T
% BERCR 45° 60°F1 120° Y 75 K8 0 AF: [ 2t 47
i, MKFERT 5351y 484, 455 Fil 442 ms, VEFECACR
Wi 13 s o

(a) 45° (b) 60° ©) 120°

B 13 e EH AL R

Fig. 13 Matching results after images rotation
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