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3D Reconstruction of Catenary Insulator Based on Binocular Vision
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Abstract:

lution, at present, the automatic washing is the main way to replace manual washing with poor working conditions

Water washing is the important method to solve the flashover accident cause by catenary insulator pol-

and low flushing efficiency. The catenary insulator’s 3D reconstruction is the key of automatic washing. This paper
proposes a 3D reconstruction method based on binocular vision to get the catenary insulator position, identifies in-
sulator characteristics from binocular camera image. Based on internal and external parameters calibration of the
binocular camera, the match points of left and right images are obtained by feature matching algorithm, The 3D coor-
dinates of insulator centroid and the distance information of insulator are gotten by using the projection transfor-
mation matrix. The experimental results show that the distance between 1 200~3 200 mm, insulator have been 3D posi-
tion reduction, maxium value of reduction of absolute error is 226 mm, which meets the requirement of washing ac-
curacy.

Key words: catenary insulator; 3D reconstruction; binocular vision; insulator extraction; camera calibration;

feature matching

AL it Bl 2 2 1 1 — 4RO, A5 rh e Kk AR
R Ui 5 48 % - 22 [ B4 B 5, i 3 S ML 4 A K
A AR S 7 28 el T 9 268 % 1 1) R | DT S5 B fk

0 3l:
R 2 i X 68 5 O L AR B R G R

ARG, 75 DR R 2 M R 46 % 7 R AR B R
PR30Sy 131 )7 5 DN 2 i) e e | 7 e 4 2% F
v, BRI, 72 Ml X 4 2% 1 3 Ve Ak G N T8 1R
HL 46 2% 7K P 4 58 B, A7 A th BERIOCR AR L 55 2l i
JER AR SFE RERAE, 8 sk % IR TR 9% 4
[, N T 26 2 7 UL 1, SR K oh Pk 42 A shih
VoA 2% 7 I fift e N T o g ) 1Y) A 38 A% LRI

Y B #8:2017-04-18; f&[E B #3:2017-05-05

CECE S RIE-IRUEY

RIS H Lo AR 32 B T H AR A 5 07 B
R = A, 56 [ R4 B T A e i oo U H
UBE R GEN T8 RESC il T H S T 7 e R 4
TGS H AR A B S e R R, SIS
HALGE RGBT BT 7K R B8589 A5 7€ 107, 3C[6]
IVRRIDEE BN & N Y = ST R SN N
G ENRG L o FHTOBCH A58 % 48 2% 5~ E AT U 2



- 106 - 20174F 10 H

Eudx

¥53% S0

1 ATk il M 8 4 F
Fig. 1 Flush the catenary insulators by manual operation
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Fig. 2 Image acquisition by binocular camera
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Fig. 3 Catenary insulators figure
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Fig. 4 Insulator extraction results of binocular camera
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Fig. 5 The camera imaging model
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Fig. 6 The experiments of camera calibration
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Fig. 7 The relationship between binocular camera and
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Fig. 8 The result of centroid matchlng
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Fig. 9 The result of regional gray information matching
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Fig. 10 The principle of binocular stereo vision
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Fig. 11 The experimental platform and image
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Fig. 12 Comparison of measured and reduced values
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