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Fast Ground Points Extraction Method in Electric Line Inspection

Based on the Progressive Encryption TIN
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Abstract: [ Introduction ] Point cloud data can be gotten during the electric line inspection using the LIiDAR technology. The point

cloud should be classified if the point cloud need to be used in the advanced applications. And the ground points classification is a

very important progress during the progress of the point cloud classification. And the ground points extraction method based on the

progressive Encryption TIN can extract the ground points accurate but the efficient of the method is very low. [ Method] To the

problem we proposed an imitation progressive encryption TIN method. The method based on the Progressive Encryption TIN method

and assumed that the plane of nearest three points was more accurate the extract the ground compared with the triangulation plane. In

this method the kd-tree was used to organization the point to improve the efficiency. [ Result] The purposed method improves the

efficiency very much compared with the progressive encryption TIN method with the almost same accurate. [ Conclusion | And the

purposed method can meet the requirement of the fast and large data process.

Key words: ground points extraction; progressive encryption TIN; point cloud

BEE 22 DR K i, 6 L 7 A AR R RO i i 4
T ORI AR, R H R AR AR AOR R
B MR o M R B B A, RS

RS EE. 2019-03-29 EEBHY. 2019-07-28
EETH: JARARHEIE T ] F R ) SR R 2 e 3 B e
AL AR 2 v (KQ18006)

15 T B i 5 B R ERG . IR IE 2
1T LIDAR K BA7 5 i (9 %E A7 A s 15, A
TSR TB, Ot RHAR (LIDAR) fE
g 11 . PR AR IR RS B T = A R, JF AR
Jr. gz R DL L PR SR ST B Tz 4 R
FI o AR H 0 N A v S LIDAR 35 3 v H
DEM {45 REAS ek 3R | FL T 8ORG24 1 R B



54 FE T REVR AR

%76

PS4 [ RS BE Y DEM B 2 v ) E ik
B RE ARG N H Fp A LR S

— Sk, 3 A HLAR LIDAR 15 4 3k Y B a
HRBR T T AN S KR b R A
A5 Ml 1 A R X U R M A A A7 AR S T
DEM $ B A B

Bl Xt IO A 2 b T R R ) R ] R A AR 22
FXTICHEAT TSI R B T — ZR 5 Mo 1 M 5
W ITE, FEAHE . LRI = 9k Jeh i
T AR R D, DABUF B A 2 o SRk 1 U
B IO A s TR R g SRR 0 b THT A AR
BB 1 DA B T 25 SRR 43 1 A i T 2 4 B
AR TR S PR s TR R I TR HL I
AR EEEA RS R, SR TR AL
= 1R B AR S S A2 0 i b T R (SR M AR
K, RIETE = W A LRl B A A8 4R T 0t = £
W ) b T AR O 3 3 A R A A AR R A%
I, ARG T TG = A A S AR R
P REARIOR 25 . SR ER ORI TE = £ I 1Y) ik
REME IS B ORI, (HU R T Uk 1k o 22 1 W A
— AN AITE A = X LA A A B a5 e v 7
PR HEATIREE , THRRCRAL, FERT .

B o S T R = A RO ) e T B RARE R A 1]
R, ASCAEHTIE = A 0 55k SR 455 kd-tree A1
KT 408 2R Bk 2 7 3T Dt = A 0 %) b T A5
PRI, AEORIESRIBORS BE 10 4510 N AR R b4 & T
Hiv T SRR

1 ETH#=ANE R RRE X

1.1 BTt =Pt m RN E L RE

T = A T B T SR O R T A
P = A PSR B AL T 455 Wit — A ML AT
AECHE o A G T 25 TS RN = A IR0 )t i 2 BT
W, FETUHE = A A Tk AR A T e T R )
T P BE A% MR 315 i Rt 1 45 SR 0F e T = 4 19 ) T
BRI, AR PR T AN KON = A 55k i s
Ay o S 5 T A BRI SRR 25

5T W RE = AR R B b R AR B T R AR IR
(1) MR 7R 320 (2) A0 52 ) A4 M w5
SRR =AM (TIN) ;. (3) ARYEH) 4 = 1 19 2k
At AT AT SR HC R i = A R R A

1.2 EF#Hs=fmMitmaRNE %

UM 1 T/ 36 T W70 = A 90 A i T o B B
3R (1) HBTRPF R ARG (2) HRPEHR I Y
TR SRR I =M (3) MRIE0I 4G =M ki
A7 Ml T S B SRR 4 = AR I R A L T A A
P, F T it AR v R R A B A A R A
DA IR AR PR BG RR AP AR — BB I, A3 HTTE L F7i 2k
T T = A 0 g R A R L A
1.2.1 M FpF s L

e L 7 R H— R U i E R R U, o B
P, PRI B 2 S B AR & 1 B

Bl KR&ESZDTH

Fig. 1 Patrol point cloud distribution
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Fig. 2 Grid generation along point cloud distribution direction
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Fig. 4 Front view extraction from ground mesh points
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Fig. 6 Ground point extraction from progressive triangulation
LT 7E = A Y b T A IO R 1R 6 B
s HhE e (a) S & = W RO ER ;
ke (b) P PrRONREHAIBTA, T3 P v fE N
A=W, BRI =MAIE R =M ABC, I

FAWT A=A R 7 -
AP = uAB + vAC (1)
H1 T ABC B J8 — A1 B W) 2 ] v A 2 1) it g
% i ) AB R i AC MR IR, u, v W REL,
A P RAE=SAI ABCH W w, vils Z05 LR 254

12uz=0 (2)
12v=0 (3)
u+vs<l (4)

MR HE S (1) ~(4) AT LUHIBE S P AT FE /Y = A
B, #HPLT A ABCH R = FMAIE, T 5 P
B = A ABC FTFa) B I T (4 5 5 DA B 05 P & = f B
ABC Jit =AM T 5 T ABC #4 B Je £ 114 B/ ML

P /5 3| ABC fIUIHES W

7= laX, + bY, + cZ, + dI

(5)
I P s %1 ABC HJE 1R -
. d
o, —arcsm(d—Pi) (6)

Arf: @9 P2 ABC HYHEE .

dp; = \2/(XP - Xi)2 + (Y, — Yi)z +(Zy — Zi)2’
Ab: i=A,B,Co BRI/ KA/ T HH
WITK T P it oy i A, UK P s 8 0 30) e i A, =
61 10 v S0 = A T AT R VA R IR ) = A 9




56 T BRI

%76

Ko (d) Fi. $HA A s o Bdi st A7 LA AR 3R
ARER, BRI B AR AR R A S E N L
YU T AR A = A ) 14 05 2 Ry B T A
1.3 BT = f Wi SR IR % 8 &
T = A0 T S T A R Ok R0 7 T
TERYESENE, TEIHER b E 5 b i 1k = £ o) 52 3
i AR, BT MR % S ) 3R I AT B Ak
AR, ORI HE TR = 0 A4 M T a5 AR ORI AR B
A BB A T R RS 4 SR = A A TR R A R A
JARE, TR A BEE R RO A T A RO
i, 7L g A i v A 9 B A R ORI
T3 BN = A T 4 TR A A R S
i EAFA 1 PR JRCRY = A R 5 | i AR i A
fiti 25 1a]

2 Bt R E T Oh = £ I BY 3t I A R BY

2.1 BEtHYEEE O = f W A0 it iR BN IR

TEFE T HE = A0 A 530 v B e A = A
P, i A = A I ) Rl A DR £ A 2 5 1 ) R
%, SRJEBEXT T T RE B P AR = A AL T
TET P9 B 25 R L0 R £ P W 1 i T M T

UNIEL7 s, GRS 2k = A A i
Wi I P R T =fMAJE ACD, SZBr b AR 32
S, PRURRFAEN %R 5 HAR T A ABC
INZEAL o I BA B A A 18 4 WA D Tk AR =
R B =S IR, iR A R R BT A B T
KFNWr o DRI BT i e -5 Bl AR ABC = ity
G ER) T HEA T B

A

C
E7 EFhis=aMNHOREE A
Fig. 7 Point judgment based on imitation progressive encryp-
tion TIN method
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Tab. 1 Comparisons of ground point extraction results
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