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Real time modeling and compression technology
of solid-state LiDAR transmission line

LI Ji-hui,LIAO Yun-jie WU Jian, WANG Hong-fei, LIU Wei, YANG Sheng-lan
(State Grid Sichuan Extra High Voltage Company ,Chengdu 610036, China)

Abstract : The three-dimensional reconstruction of transmission lines is one of the important tasks of power grid in-
spection. In this paper,a real-time 3D reconstruction and data compression technology for transmission lines based on
solid-state LiDAR is proposed to automate circuit inspection. Firstly, the classic laser SLAM framework is improved
according to the characteristics of solid-state LIDAR by optimizing its feature extraction process and adding motion
compensation ,and the improved algorithm is used to model the transmission line in real time. Then, the improved fuzzy
C-means clustering method with weight factor is used to denoise the point cloud model to remove outliers and noises.
Finally,in order to reduce the storage and transmission costs of large point cloud data,a time-space coding method is
designed to compress the transmission line model. The experimental results show that this method can achieve high-
precision real-time modeling of transmission line scenes,and the compressed model can meet the storage and transmis-
sion requirements.
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Fig. 1 Mechanical lidar point cloud
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Fig. 2 Livox mid40 field-of-view coverage varies with time
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Fig. 3 Modeling algorithm flow
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Fig. 4 Compression system structure diagram
—NELR R BP0 T AR w2 —
A FEBEMWT A Z (K-frame ) F1HC At 6% T it 515 2= ( P-
frame) , E 5G] IMU Y| S (ELHS P-frame %4551 K-
frame FYALTR 2R :

4 —
Pax = MP4><] -

Rys T,
[ o 11] * Paxa (12)
le3 1 4x4

Hrr, Ry h R AR TR L 5 Ty NV pyg M
P T3 R L H RAAE J FON A A — A
SLHEFFR N A 52 2855 74 5 e 48 Ay A 1) 4 £
B R Ol 1T A R N RS e B e
—i&, PR N AN EIE R E R

AR B =R R R A B A R (v, y,2) B
Bl e AR A (0,0,r )

0 = arctan(--)/0,
y (13)

¢ = arccos( %)/d)r

e, 6, 71, 705 O I8 B K P T3 B 23 B
Rir NEFE

IR A AU - T4 K-frame 2517 25 1] 25 5,
e R g — 4 e oy ook (flan 4 x4) . BIG
XS — B AT — AT, SR A B A 2R Y
B, AR — AR A B, 23 1) i ) 2 R K- I

P, BN IAE R BOG R IR Ko e s, a8 -F
AT 285 7 1 ] R S e de /N — e [m)

1 K-frame HH 4805 18 - 187 F T X P-frame 47
R IF0) i 2, 602 ] — 1P T Ok i i 221> R SR 1) R 5 Y
ST, BRTERENUR = P I TS, 1
AR

e , SR RN ZS [ e fa , 6 DR EN G H R
P ST - T 2 A5 5 , AR5 i Sl B AR AR R 1A
o ARG IR AR B — A ToH He i 5 22 (foiln , 8
K Gihy ) i A , A UL A R
5 EWHM

A SCHE ubuntu 18. 04 Fl ros SE& B S2HL T 4y g
LA DRI MRS, SR B EE Y KR
mainfold2 1 Z¢iTE %%, cpu 4 Intel i7-8550U,8 GB
WA, [ SO R IR 4% livox mid-70,
5.1 e S Bk SE AL

SEH 7k A DU )1 220 KV B s e £ B 4
livox mid-70 75 3K #F A7 55 I A A 45 3 1Y 25 SR 18] 5
Bz

(I TGRS S e S

Fig. 5 Transmission line modeling results
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