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Algorithms in Lidar patrolling electric power transmission lines
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Abstract: For deep application of Lidar to patrolling electric power transmission lines, mathematical
models are set up to calculate some important parameters in the task, including inclination of electric
power transmission towers, bending of power lines, distance between crossing lines, safe space check
around lines and so on. The problem that internal data process of Lidar system heavily depends on special
commercial software is solved to some extent. All the models are tested with practically measured 3D
Lidar point cloud and their fitness is proved, which helps to promote the advantages and effectiveness of
Lidar in patrolling power lines.
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number of tower 1 2 3 4 5 6 7 8 9 10
inclination y/(°) 1.98 1.09 2.97 0.95 1.29 0.60 1.87 0.60 2.69 1.75

3 WHEZLNETE

il L2k O 2 L 2O R — D A S . EF N, AU E i A p TR Rt e TE TR RS
T, WA RZASE IR REENCIER, Hn, R o e BN E RSk . BEELRERCE
AT LR A% 5 pR AR

X X
Z:Mcosh%+N:%(eM+e My+ N 5)

A MN BEEEREG 2 SHOCR B MR IR AR P(x,y,2) T z & SCHTE, EAHSE X W EIR AR SE 2 Rl g
ERBERE 0 F S5, A% R AR T T DY AR AR A

X\ _[ cos@ sind )y

(Y)_[—sine cosﬁj(y) ©)



% 4 BREE: MAETEERAKENRAHTHNITERE 705

K f 9 i R AE KT T N RS R x Al IE A e f, AT g AR K P T W L 2R 51T Hough AR #4015 15
., ZWAEE, MBRL LA SRR B, B Y=Cy, Co b ARARE B R R EE
LSRR AL RECH FEBOR L, ITERA T, BRI L HEITIER . Ak, SeH MY LS 3R
SRRRE I 220 . WL R — e
z=aX’+bX +c @)
W2 A 3 85 (-7,0),(7,0),(0,s), RIARJEX T z FiXIFR . & X F o kb 2z F s kb FF 0w 1
FIMER . K 3 AR A (TS

0=ar’—br+c ®)

O=ar’+br+c
s=a-0°+b-0+c

aLU#ERS . a=-s/r* b=0; c=s,
TR 3 A AR AR A B Ay 5% 26 5 FEAS

0= (H oMy N
oo ©)
S=7(CM+C MY+ N
CIRPY X
M(eM +e M)+2s-2M =0 (10)
N=s-M

2 (L0) 18— T2 T M R B o L 1 0o
M, =M,~f(M,)] f(M,)
S(M)=M (e +e M)+25-24 (11)
f'(M)=(1—ﬁ>(e'V+eﬁ)—2

PE R 2 R 22 5], B S ST M 85 r=250m, M s=-10m, T

ATRASE g 2 MO R . HT7 FR A B DT ZE AT AR I B 3(a) s (P o 150 P 2E B £ D 2 4 ) 4 A B A 4
R, BEL LM AR ZLG B EER), WEZ 2 WE 3R .

0 (&) (ﬁ 0.001
1 /N /N
S ® & 0.001 / \ / \
3 0.001 / \ / \
w5 S
<
-7 0.000
3 ool n_/ \
9 : /
10 e | 0 . . . )
-250 -150 -50 50 150 250 -250 -150 -50 50 150 250
Y/m x/m
(a) comparison of two kinds of curves (b) difference between the two curves

Fig.3 Comparison of parabolic curve and hyperbolic curve
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Table2 Span and bend calculation of power line
number of line Ly Ly Ly Ly, Ly, Loy Loy Ly Lra Tros Tos

bend D/m 7.36 8.16 7.83 0.94 Ll 1.06 0.89 7.99 15.81 15.03 14.97
bend percentage 4/%  2.13 2.37 230 0.74 0.86 0.82 0.72 1.66 3.24 3.09 3.07
span L/m 3449 344.9 340.0 127.1 129.2 129.3 123.1 482.1 487.5 486.0 488.2
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