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Fig.1 The flow chart of algorithm
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Fig.2 Compared diagram of simplifying point cloud
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Fig.5 The figure of depth image
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Fig.6 The distance histogram
3.2 EFEMEUMENE

TEBEAT HAR UG 0 B b, AR 1R 5 2 L8
K Hh A A 5 A AR AL BE DR DN HG R L AR AR
FER D7 3k e &, 491 B TT R T R B B A
S R BB ARG B 457 B e B — PR X 4
1 B SRR (AT O JEE T L B R R AR i B
Je R BT BB A o R R IR R A R R BT
) 4 R 0 3 0 g T ol T A T 4
PER 2 SERE AL M0 1) 2 o SO A, D e o A 14
25 5, DA ARLRE SR A SR A ALLEE , corr ) fEL B

KA My, 50 A XU F
corr(x,y)=M, (1)

Jvar(x)var(y)



4 PSP NN s O - S QR = 2 )

2019 4

K ccov(x,y) AT 25 var HT7 25 x 15D
KA 1) BT X R B R AL % 28 sy O H bR BodE B
L7 PN I A R AIE K

4 BETEXRTMPNERKRE

4.1 HESHNBHBLIREL

FRAE 5 BRI T AL 2 24T R B A 2 8 A A
R REE B O $ )R 8 A = 1Y 43 A T A BT
PRl Jag 3500 A A g 28 2 R AAE B A0 JE Al X T AR AIE
F R A LURRAE &S F kot RS r IER N
R 2R

1

2 21 r-d)
Kb d, = lp, - Fl,, R p, 8 F Z ] (#E B

L (2) 58 = AREIEE, JF B KRB/ HE
G, KR ) B REAIE T8 1 S LS, S, BATTEY T 1)
R R I o R T IR PR 7 22 A5 B A RRAE ) A
HAEE KRR m i S, 0T H 55 A BN RRAE 1)
HHERR, WRESH R vy 2 F53 00 H
S,.8,.8, FoR, A bR SRR S F.
4.2 HWRFHEE

RFF X TR 2 X EE, B EH
P FIH A BE 70K 23 5% i 238 51 (4 kS oE PR LUARAE
ROF 3K CERN r R 4 50 SR 2
S N TJr A 8 S50 1y A5 [a) - e AR R 8 = 4
A B R E SRR E M Q =1 Q,,0,,,
Qg |, Hr 0, A @« 25 Al FHe b 1 B A5 AR
Ja , XREAE 1) 1 R AT U0 — 4k, XORE R AR A7 H A B R
1) & HEPE.
4.3 i3

FR A Y o () 4 — 5 TR R 5 2% R s [ AR
A —A~ 64 2 () H 5 1) 1 08 3 b ) s S R AL
S IEAT B A, A e 4R B R AR 22 [R) A% BKEG RE B
I TR — EE Y A B, s (3) B, )
LR [ R b s s B — R R AR

Sl

Z (r _di)(pi -F) (p,: _F>Ty (2>

le" - o’ll, <, (3)

. QY AR R A AR A5 X B (G RRAE 1) Q%

Yy st B8 I RR AR AS06 N I RRAIE 1] 1 57 R LRI
1o {E..

TEBAR A, BIF A 0 4R AIE 5 A R — A = 4 25 1)

h, ELA A TR A 42 R AR AR R 0 L € FIERAE A

F!' Z MRl i K& VYRR (AnE 7 dig

SRR, BARF R R V), £, sk

(4) Fi7%
vi,=C" - F. (4)
AN, A R VY AT L A b B
U i B S MU N W (|
(5) FiR -
Vj'\j[L = RXLV;V,[G’ (5)
K RIS RY, 95— 472 FY R B
g JB 11 30 A8 b 2R 0 B 1 e 218, T (6) A%
R;, = [LY,,LY, L] (6)
3 3 SRR S5 B A 0 R 4 1 K I B s 4k 75
FEAE RS R A, B FS o FY 7 L, FAR (95 F 2500 8
s S o 7 AR R AIE 1 o S fR T T R AR A R
FOR BB IF 5 2 B 1 2% e HLA e AT A R A
P, O FLAE Jo) 30 A b 2 2 37 I 2 28 Bz Ak, ) F AR
(O RRAE 5 2RO R V), SRR TR R VY,
AL R R KV, B R 2 R AR R T Y
Ve, = (7) -
V..=R), -V, +F. (7)
A7) R SR E R 42 o 2 ] 4 1) e L op, VY
AR AR R TRV, N R A AR R T
.
XTSI R, , 45— i 5 FY %
FEL 4 R 1 J) 96 A b 2R 0 45 A 16 R 2 A, dn
(8):
R, =[1..1;,,L;.1", (8)
437 5 vh B TS R I B0 A A e A )
MR Z T, E B e o AR P R A RS R T O
2 D6 1] e R AR AR g A BT AR R (7)
M A O R AR R E R L,
3 RE SE 3 R BRI 6 A S X AR B B 4 B A
SRR 0 B TR W R LR 1
DA K 2 3R 3t TT LA by A9 A0E R0 1) 4
B4R — AN NI S s R R B T
FFF 7% R4 ) (R T S s A R A A O
Byt 5

7T BEXRETREHE
Fig.7 The picture of Hough voting
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Recognition of Three-dimensional Substation Equipment Based on Hough Transform

JI Yong', LIU Dandan®, LUO Yong’, WANG Pengshuai’

(1.School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China; 2.Henan Pinggao Electrical Co. Ltd.,
Pingdingshan 467001, China; 3.School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Based on Hough voting method, the recognizing of substation equipment was achived by using 3D
point cloud data obtained by laser scanner. Firstly, the equipment point cloud data was preprocessed to obtain
appropriate experimental data, including point cloud simplifying and denoising by octree. Secondly, the
number of votes of the mass center of the point cloud was got by Hough voting after obtaining DSM. Thirdly,
similarity degrees could be got by comparing the DSM with any model DSM in model set, and initial identifica-
tion results could be obtained by comparing the above similarity degrees with the threshold. Lastly, the final
identification result was got by Hough voting based on initial identification result. The actual test showed that
this method could effectively avoid the lengthy searching process for all feature points, and could be effective
in recognizing of substation equipment in the situation of a larger points lacking. It turned out that this method
was effective.

Key words: 3D recognition; laser point cloud; Hough voting; octree



