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Fig.1 Boundary points extraction using rolling method
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Fig.2 Get the centre of circle using

distance intersection method
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Fig.3 Distance of point to chord
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Fig.4 3D view of objects in the model database
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Fig. 6 Boundary curvature of sample equipment

under three projection planes
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Fig.7 Boundary points curvature distribution
histogram of sample equipment under

three projection planes
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Tab.1 Boundary points curvature distribution histogram similarity comparison between 20 samples

and model base under three projection planes

BRI vp 10 ZEHEAR 1D

% ID 0 1 2 3 4 5 6 7 8 9
00 0.0014 0.5213 0.7979 0.8482 0.9683 0.8865 0.9362 0.8864 0.9347 0.942 6
01 0.0013 0.5715 0.781 0.8505 0.8962 0.9273 0.9105 0.8973 0.9263 0.937 2
10 0.5979 0.0044 0.812 0.8393 0.8792 0.9158 0.8843 0.8473 0.9035 0.884 3
11 0.2025 0.3771 0.8714 0.8699 0.8947 0.8475 0.8952 0.7836 0.8942 0.879 2
20 0.8493 0.8375 0.0012 0.8950 0.7942 0.8014 0.8437 0.7905 0.8392 0.901 7
21 0.8617 0.8847 0.0025 0.8503 0.7851 0.8371 0.8543 0.8092 0.8152 0.897 2
30 0.7952 0.8362 0.6046 0.3521 0.8863 0.8473 0.9021 0.8864 0.2579 0.874 5
31 0.8061 0.8378 0.5472 0.0025 0.8752 0.8953 0.8905 0.8792 0.8953 0.885 4
40 0.8964 0.876 6 0.8893 0.8873 0.0015 0.6073 0.8843 0.8906 0.8753 0.894 5
41 0.8874 0.9023 0.8972 0.8794 0.0012 0.5842 0.8572 0.8647 0.8835 0.879 6
50 0.8905 0.8072 0.857 0.8573 0.6583 0.0015 0.8859 0.8905 0.8843 0.849 5
51 0.8863 0.7958 0.8549 0.8635 0.5849 0.0013 0.8943 0.8703 0.8570 0.879 3
60 0.8874 0.8147 0.8847 0.8925 0.8573 0.7958 0.0025 0.9013 0.8894 0.902 5
61 0.8748 0.8594 0.8852 0.8794 0.8862 0.8269 0.0023 0.8935 0.8573 0.8957
70 0.8582 0.8605 0.8937 0.9015 0.8906 0.7958 0.8062 0.0015 0.8069 0.883 7
71 0.8493 0.8572 0.8853 0.8894 0.8547 0.8254 0.7938 0.0017 0.8362 0.863 8
80 0.8739 0.8473 0.8692 0.9061 0.2837 0.8736 0.8028 0.8147 0.3213 0.901 7
81 0.8827 0.8506 0.9025 0.8973 0.8653 0.8972 0.8573 0.8459 0.001 8 0.884 9
90 0.8693 0.8806 0.9128 0.8856 0.8647 0.8574 0.8692 0.8572 0.8906 0.001 5
91 0.8472 0.8726 0.8917 0.8593 0.8329 0.8493 0.8748 0.9016 0.8547 0.001 2

EHIAEAS 00,01 SR 0 J2 A Fhis o, HoAth
FEAAT ALt 3R 1 AT LU 20 3 U A AR
o, BR 11,30 .80 S AEA AL, HoAth X REAS B AT Y
VCRC, Uy 85% , Horpr 11 SAEAPH M T 0
AL, 30 SREARPUN R T 8 SALEL 80 S AEA
PUNE T 4 SRR, X 2 il TR S0 R = s A
56 RE T A, B 2 A8 o8 B U R T

N TR AR S B AR, SOk [ 14 ] A T
2,54 K Intel(R) Core(TM) Duo CPU 2. 0GHz
Ab IR A, 587 T 2o 4 R T4 T s B AR
TR 5 sl 20T DC T, U0 B ) A B R
10 s 247 T SCHR [ 14 ] 3 2ok 4% 3 55 3 s i) ], 4%
FI) %5 17 VT IE T ) O g6k, S TR EE 50 s A2 A
PR AT DL H 28 7 0 B BT AR R



Bt

B2

SR AF BT LR 1 S R 7 v R A R 65

processing letters, 1972, 1(4). 132 - 133.

4 Hie [6] SAMPATH A, SHAN J. Buliding boundary tracing
8 S P B 7E = AN T S A R A and regularization from airborne LiDAR point clouds
BCHE b FE R | SR SR I H 5 T 9 5 8 1 5h [J]. Photogrammetric engineering and remote sens-

A I T U G o i B U T A ing, 2007, 73(7) 1803 =812

- (7] EDELSBRUNNER H, KIRKPATRICK D, SEIDEL R.

R IR L BRI RE 159 1 2052 1) B 5 3R On the shape of a set of points in the plane[ J]. IEEE

AEARL, 8 KRN T VS ek 2R T IR T S information theory society, 1983, 29(4) ;551 —559.

A, T LA S b X R 4 1 = 4 55 = B AT iR (8] A2 5. MRk e B LIDAR 00 00 4 04

TR T AR He i = 2 A AR i A JE 26 R U B R AL BV 9 [T ], @ ik A= 4l , 2008,

B By e |

[9] kZ ,EAT,NEM,E. HHEEERGEH LR

[1] LIUY, MA J, ZHAO J. Three dimensional automatic [M]. b5 Rl2 i pAL, 2006.
target recognition based on spin-images [ J]. Infrared [10] EREK, Bt R MR, & a0 = Wi
and laser engineering, 2012, 41(2) ;543 - 548. PEWFEET]. WHRALT RSN, 2010, 46(36) .

[2] RUSU R B, BRADSKI G, THIBAUX R, et al. Fast 213 -215.
3d recognition and pose using the viewpoint feature [11] MOKHTARIAN F, MACKWORTH A. Scale-based de-
historam [ C]//IEEE/RSJ International Conference on scription and recognition of planar curves and two-dimen-
Intelligent Robots and Systems. Taibei: IEEE Confer- sional shapes[J]. IEEE transaction pattern analysis and
ence Publications, 2010:2155 —2162. machine intelligence, 1986, 8(1) :34 —43.

[3] DORAI C H. COSMOS: A framework for representa- [12] YANG X N, WANG G Z. Planar point set fairing and
tion and recognition of 3d free-from objects[ D]. Dis- fitting by arc splines [ J]. Computer-aided design,
sertation; Michigan State Univ,1997. 2001, 33(1):35 -43.

[4] GUO YL, LUM, TAN Z G. Fast target recognition in [13] MR, RG%E. T 0l R E SN E RS
laser using projection contour features [ J]. Chinese R ARBEFE[T]. RGEAFEF M, 2006,18(11):
journal of lasers, 2012(2) ;200 - 205. 3058 -3062.

[5] GRAHAM R L. An efficient algorithm for determining [14] #aol 0 M A, T il o 300 =4 5 = ik

the convex hull of a finite planar set [ J]. Information WU [J].J6T2#40, 2010, 39(12) :2268 -2273.
Substation Equipment Identification Based on Boundary
Curvature of Dimension-reduced Point Set

DOU Benjun', JI Yong’, ZHENG Shanggao’, FENG Dongging', LUO Yong'

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Tenglong Information and En-
gineering Company, Zhengzhou 450007, China )

Abstract: In order to build 3D simulation model of transformer substation, the device should be indentified
quickly. But the 3D data of substation equipment was so large that it was difficult to identify quickly. This pa-
per used dimension reduction to reduce the amount of data. It provided a method to identify equipment quickly
using the dimension-reduced data. After analyzing the characteristic of the dimension-reduced data, a method
using boundary curvature of dimension reduction point set was proposed. In the process, a rolling method
based on principle of Alpha Shapes to extract the boundary points was proposed. The curvature of the boundary
point was acquired by point-to-chord distance accumulation. Then equipment was idenfified by using boundary
curvature. The simulation results showed that the method was concise and efficient. It could identify different
equipment and reduce the amount of calculation greatly.

Key words: 3D data; identify; dimension-reduced; boundary points; curvature; simulation



