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B, A WA 2 UEATARIC , IR T — 2B
HEATHIWr; @FEE PATLRO—O), HH 4L B 5E Fl
T RABEN R 2T, OEELEC—®, HEIZIK
Oy EIR T AR T A RRAL PR T S B — A58
R B DB, IR TIOR3 %, @ 2D IRQ—
@, BRI SEEARIC, 5SRO LR =
1.3 ZEmEitE

TE i 25 B R E R b B 15 R RE RS 7 P kL
PRl Je WAL, 55 A5 8, T 4% A LiDAR s ik
s AR 2 09 1) i i B B AR e R e/
TR AR AR B LS T A e A
N R ) TR TSR G Bk 25 ORI
KR
1.4 mRECETE

275 Z2 423 () Y WO L PR RE B 4 50, 07 %5 18 2
A T) 23 TRV RHAE X 5 23 43 B s v REAF A — B0
TOL , LAR A —1> 2 0] 2 JBE I8 IR 28 208 07 ok
S WX I, 22 4ERCO L HLEAS [ ARBLEE ( Similari-
ty) A A

Similarity(p, ,p,) =
Kt pyp, WEEEIEFE 2 DR vy, 22504

81(x1_9’1)2+52(x2_y2>2+"'+8n(xn_yn>2 , (1)

X 2 A EAEAFIGERE FAYME; n D9 WL P8 25 18] A9



3

Wy se, AR T YERR A (A AR LLEE O AL 2 o R T i -33.

HEH 2, 0 n AR HL A o R R R LR
Se=1. HELGHEUN, FUIE 2 AU 4
22 SR/, AR B DR 2 75 T — e
1.5 WERAERE

T 473 TEUADARE 169 20 25 50 S M S
TSR 2R R 1 AT 43 L A
UL B B

S ORI 1) B BB JLARCHEAE (03 1 o
RALARAR) RCHRFAE (N6 BRI %) %, s
T VDLEE 0 577 5 T DA th i A T i
G th HHUETERFAE , 20t L2 10 48, 25 40 UG R 2
E W, R 2 2B PR AR 42
T, 5 M SRR P LR SO 0 T T
BT VS o ) G IO, R
X U3 HERFAE T, T IO . %4 T3
S 4 R T LR 4 2 AR A R

166F 530 50 o EADLEE B 0t 2 0 5 0
DI PRI S B B A LT AR
HEATBCE AR | GBI — A T R A
(R FE R R 2 A S HFAEIE T, Segrif L
(R AE AT 530 2 0 J A [ 1,1
DT AP R E (0,1 ) 22 LR, 5 AR 224
RS Ho i

R IV 2 ) 0 T RS SRA 0EA7 —
bR, AU R X 2 4L B, LR T AT
JURTRFES ) HE T B (RIE ) RS RIAIE T 22
L A TATHRAIE 43 126 3 R bR 43 KRR

2 RTaE L

HRTHOLHM R G RPN RE B S

(a) HUTHOLEIH R0 Bl

(b) FETJLATHHE Y
DX K AR

KN T ), 3k 26 3t 4 K L2 e B B g 118 S 1
FHIE o AR SCR FH 2 423 [ AR RURE 1) 55 = 40 B,
DA = JUTRRAE Sy 3 A RRAE (BRI |
SR BE AT ) R 7 AT B s JL AT REAE R4
B RFEAE A BRTL EEL A 24 () r 0 248 B 45040 | I8 o o
AN R4 FE T AN [R] A AN i 2R 50K S A [ AR ik 1Y) 32
MHBAE , 255 53 BT 7E G2 — RS 5T i SEREAE 25080
TR B EI AT SEPE
2.1 ZEJLTSEMEBR BTN SE
2.1.1 EA=HmEaifE
— vk 38k LA AR B A s R Rk ]

Y3 DR EBUEFETE -1 ~ 1 Z [ (H
vel[-1,1],ve[-1,1],we[-1,1]),1 RGB &t
(B AR EUAELSE Bl 0 ~ 255, A 1 b4 B 40 8 — B0t
23 AL BETHER R 52 1), B SR 2 P BSHis %) LA 9
FE B R A S FE ok AR SE S e RGBS (1]
HHN 0 ~ 1 Z ), HFF ST By Lo 22 4 | B

R' =R/255

G'=G/255 (2)

B’ =B/255

R AR AN R B 2 ] ) LB G R R R
Fi o754k s[RI AE OpenGL FR AR 0 ~ 1 AUEIGE
PRl 228, PR A = B 68 J5 XS e Sl s I 52 )
2.1.2 HEERHH

el SRR RN B LRI A A AL 3 AN MERE AR
Pt FL[RDIE A S s A RUBE A S s ], 28T D
I S SR S R S RE N T ARIE
I AR AR TH R B S, Tk
[ it A 7 LR B A R, S T L
AN EI R R ROR e R T 5 L] 43 EI AR
[P LA S50, AR EIEZSRAE 2 PR,

(o) ZETHERAER
DX K A2

(d) 3T 42 AU
B X B K43 12

2 HWEHERABBEART EZSEERILR

Fig.2 Comparison among results of different segmentation methods for TLS data
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Fig.3 Comparison among results of different segmentation methods for ALS data
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Segmentation of LiDAR point clouds based on similarity
measures in multi — dimensional Euclidean Space

YU Liang"*, LI Ting’, ZHAN Qingming’, YU Kun’

(1. College of Resources and Environment, Chengdu University of Information Technology, Chengdu 615000, China; 2. China Aero
Geophysical Survey and Remote Sensing Center for Land and Resources, Beijing 100083, China; 3. School of Urban Design,
Wuhan University, Wuhan 430079, China; 4. Institute of Remote Sensing Applications, Chinese Academy of
Sciences, Beijing 100010, China)

Abstract: The segmentation of LIDAR point cloud is a basic and key step in 3D reconstruction of architecture.
Some problems such as under — segmentation or over — segmentation exist in current point cloud segmentation based
on boundary, surface or clustering method. In this paper, a point data segmentation method based on similarity
measures in multi — dimension Euclidean Space( SMMES) is presented. The main workflow of this method consists
of calculating point normal vector, transforming the raw data combined with image features, calculating Euclidean
distance in the multi — dimension space, comparing the similarity between the adjacent points,and segmenting the
point data. The method proposed in this paper has solved the problem that geometry and spectral features cannot be
used in parallel during the point cloud segmentation. In addition, it has the advantages of both geo — metrical
segmentation and color — metrical segmentation, and can improve the accuracy of the point cloud segmentation. The
segmentation results of the three different methods which are based on geometry features, spectral features and
SMMES respectively were compared with each other by using two sets of data, and the experimental results show
that the proposed method is significantly feasible and practical.

Key words: licht detection and ranging ( LIDAR) ; point cloud segmentation; Euclidean Space
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