$52% 1M #AHAE Vol.52 No.l
20234 1 A THERMAL POWER GENERATION Jan. 2023

DOI: 10.19666/j.r1fd.202205073

£ F s 3D-Harris & £ 440 4 k69 &
WTEmE =T EaR

T oFhL a8 AL X FL E OEL X OEL KPR @M’
(LERZH A0 ) TALEMARAG, 2% #F  210000;
2B TARFLAFK, KB HE  710049)

i E] 32— 4 Tk 3D-Harris A AN E R0 T EREEHIET E, AL HTH
B % BT B ARSI R, AR RS 5 ATERIE AR E AR S = - E
Lok @E e, mRB AL E; WEAT AAREN S EGE 800N T 244,
H b A Bl 5% B R, l}\‘?ziﬁ—‘l‘ N e BAE A By A S AN £ ARAT
A R ARAA B A A EARM Tk, IR AR AA R, RBEL R SREA
ﬁ@ﬁ%@m%ﬁﬁ&@%mmﬁé,ﬂmﬁﬁﬁﬁ?é&m&ﬁ%%%%T%ﬁéﬁﬁ
Z R e BrIE, H 5454% 3D-Harris A 40N ka4 RabiTibE, stib ko, bk
A4 A ERREAES, TERAR HTHFRESSEOHFHIE,

[k % 7] & TE¥HK; =3, H2 55453, A LN, Harris £F

(BIAASER] 5, a#, 31 H, ¥. L F2k 3D-Harris A AW A0 T FREZHET EHR[I]. B KE,
2023, 52(1): 89-97.  ZHONG Yu, BAI Fan, LIU Yong, et al. Study on point cloud splicing method of underground pipe gallery in
power plants based on improved 3D-Harris operator[J]. Thermal Power Generation, 2023, 52(1): 89-97.

Study on point cloud splicing method of underground pipe gallery in power
plants based on improved 3D-Harris operator

ZHONG Yu!, BAI Fan?, LIU Yong!, HUANG Lei*, YUAN Xing', ZHANG Yubing*, ZHONG Jinhang?

(1. State Grid Jiangsu Electric Power Engineering Consulting Co., Ltd., Nanjing 210000, China;
2. College of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: In the point cloud splicing of underground pipe gallery in power plants, an improved algorithm with 3D-
Harris operator about corner detection is proposed. In this algorithm, firstly, taking multiple sets of massive point
cloud data of the underground pipe gallery as analysis object, the normal information of the target detection point
on the adjacent point cloud microtangent plane is obtained through principal component analysis method, thus the
boundary points of the point cloud are extracted. Secondly, the covariance matrix is constructed according to the
normal information of the target detection point, then the corner response intensity function is calculated and
compared, and some points are selected as calculation objects to judge whether they are true corner. Thirdly, the
pseudo angles are filtered out and the true angles are selected by using a pseudoangle detection method based on
Gaussian curvature extreme points. At last, the fast point feature histogram method is used to match similar corners
between each group, and the nearest point search point cloud registration algorithm is used to realize the splicing of
multiple points and cloud in the underground pipe gallery. The results are compared with that of the conventional
3D-Harris angular point detection algorithm. It is proved that the method in paper takes less time to calculate and
has a higher corner-point extraction accuracy, which can realize accurate splicing of massive point cloud of
underground pipe gallery.
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Fig.1 Flow of the improved 3D Harris corner detection
algorithm
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Fig.7 Preliminary corner detection from the first set of
point cloud data
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Fig.8 Preliminary corner detection from the second set of
point cloud data
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Fig.9 Final corner detection from the first set
of point cloud data
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Fig.10 Final corner detection from the second set
of point cloud data
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Fig.11 Extraction results of conventional 3D-Harris
algorithm from the first set of point cloud data
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Fig.12 Extraction results of conventional 3D-Harris
algorithm from the second set of point cloud data
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Fig.13 FPFH characteristics of a corner from the first set of
point cloud data
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Fig.14 FPFH characteristics of a corner from the second set
of point cloud data
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Fig.15 Splicing result of two sets of point cloud
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