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Fig. 1 Process of LiDAR Based Occlusion Detection
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Fig. 2 TIN-DSM Occlusion Detection

2.3 WEHR=FAEHXEBELN

N T HERRAI B S 2. 2 P AR HE R 58
AP T = A T b B S s i 1 DI A AT
X S $H DX 3 v gl ARG 00 Ay 3 G 1 X3 K § 2.2
OB T RAF A 24> 1D {8 1Y 570 X5 B 119 Jit
BRAGAR R IE 15 2 0 = A T A RS
B R b B AR AR . 15 58 10 TF 1] B 75 248 E W AR =
(R S i o W TR i 57 RV Y AV B S SR = B2/
ARG R ER 0 k. &t S 2.2 iR
TR LM NMERC SN =M R s T
ORI AR IR TR UL = A 1 R S g R — A
s B ASE bR b FUH TS5 0 S 4 R0 T T 28 R
WRERERKER. afREZdhokit. &
B ERAR R ML R T LR A
R =[Xw) Y& Zw]"=Ry+t+R, =

(Xs Ys Zs]' 4+ [Xe Yo Z,]" (D



950 OO S [

ERR e 2011 4E 8 J

A Ry G H 0 A B 5 Ry S B J5 1] % o 5 ¢
SRR PSSR P OZBIMER ., AL R
5558 = AT A1 2E T s B D R SR
i 28 A A LT SR AT B AN 5 B R v ) Y B
Bt Rpmr,

25 L BT L Bl e = AR T R S W DR
ARy« © ST — A F L IE S5 15 2 ORI R
ANAHTA] A% B A T T s 1 X 88 @ Ak
w7 § 2.2 R BEOIC RN AR R LB E %
K P U W = A T R AR = AT R A T A
o by Sk 3k 4 = A 1T T AE () T 18

AX +BY+CZ+D =0 (2)
© B3 (2) TR 0 B B ¢

A‘Xd_’_B'Yd—i_C‘Zd

@ M~ IHRLEE G RHLNS
SR IO 14 0 AR TR 1) S8 Ak s © K DR
AR BRI T rp A7 90 57 - A TR R ORS B8 G 0 L
F18 JUE RC 3t T L

3

t:

M sl
(b) TIN-DSM

(c) z-buffer

3 %X W

ASCUL A EFA LB T A BUE AL F S
N B 254 B AR R S 56 6 5 5256 H i £l 2
2009 4F 5 H R A TN T XL 32l X [ 292 50
km®, K4 R 4K Leica ALS50-T1, K47 & B 20 H
1300 m. iR 607, M BRI 1.2 55/ m’,
S 50 v O b — AR AR Sy SE B B L X HUHE 2
936 7 LT EIZN 8.4 ke, BUHE K/NZ) D 250
M,CCD 18 K/l 7 162 1% X5 389 {42,

Fe T UL BB AT & L g i AR G R i
S IE z-buffer  JE F #f1 BE F &7 BE 0 59 28 B 85 7
AT B #EIT HIES M IE, K 3Gk
BT DTM 2 IEM B S5 18 . [& b al DL i it &
B e A SRATY IR A AR 22 T B 0 DXl ol 3 i 5 1]
3Ch) Sy Xf B DX 04 TC il B o T i RUOBE
TIN-DSM, [ 3(c)~3(e) N F 45 Fl 7 i A i Y B
ESHAR B X U R AR R,

B3 B Kosc g R

Fig. 3 Data and Experiment Results
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Fig.4 Performance Comparison of Different Methods

4 & I

AT LiDAR RGEHH T —Fhii K& 3
FEAE 9 22 RUBE B0 0E S35 5% 450308 i 0 330 725, 52 36 i
B L3207 15 AL 48 2-buller 160 25 5 59 vE 44
Xof b, 2 - S5 b DX /N RUBE S 8 4 DX 3 A K
RUBE 7 #0275 SR 10 A1 B2 T RE % B2 w5 A I ok
BE. AT RENE ST BRI X A Bk BE 5 Y



5 36 F5 8 I b

AR BT LiDAR A5 2 0 B IE 5B 52 15 30 w46

TE s Q] sk — 2 YE B0 Affy 58 AN [) 28 R IX 38R 1 R R
INETT — i BT R A) L

(1]

[2]

(3]

(4]

(5]

[6]

2 % X #

FRAR B . B4R 52 I & T AE 3k (DPW) 3| 5 4%
B P (DPGrid [T]. s R4 - 5 85
2R, 2007, 32 (7) : 565-571

Rau J, Chen N, Chen L. True Orthophoto Genera-
tion of Built-up Areas Using Multi-view Images[]].
Photogrammetric Engineering & Remote Sensing,
2002, 68(6):581-588

Ambhar F, Jansa J, Ries C, et al. The Generation of
True Orthophotos Using a 3D Building Model in
Conjunction with a Conventional DTM[]J]. Interna-
tional Archive Photogrammetry and Remote Sens-
ing, 1998, 32. 16-22

Sheng Y. Gong P, Biging G. True Orthoimage
Production for Forested Areas from Large-scale
Aerial Photographs[ J]. Photogrammetric Engineer-
ing and Remote Sensing, 2003 (3): 259-266
Kuzmin Y P, Korytnik S A, Long O.

based True Orthophoto Generation[J]. Internation-

Polygon-

al Archives of Photogrammetry, Remote Sensing
and Spatial Information Sciences, 2004, 35(3):529-
531

Habib A F, Kim E, Kim C. New Methodologies
for True Orthophoto Generation[J]. Photogram-

metric Engineering & Remote Sensing, 2007, 73

[7]

(8]

[9]

[10]

[11]

[12]

(1): 25-36
Bang K L
Methodologies for True Ortho2photo Generation
from High Resolution Satellite Imagery[ C]. ASPRS
2007 Annual Conference, Tampa, Florida, 2007
FuE, LT, R, — PO 0 B OE R A R
AlT] BRI - fFER2 R, 2009, 34
(10): 1 250-1 254

Ali T, Mehrabian A. A Novel Computational Para-

Comparative Analysis of Alternative

digm for Creating a Triangular Irregular Network
(TIN) from LiDAR Data[]J]. Nonlinear Analysis,
2009,71(12) :624-629

Ali T. Building of Robust Multi-scale Representa-
tions of LiDAR-based Digital Terrain Model Based
on Scale-space Theory[J]. Optics and Lasers in En-
gineering, 2009, 48(3):361-369

R, Db, 4. UK IE LI PLEL LIDAR £
IR EE LT B2 E R E 4R, 2008(2) .
87-89

Sheng Y. Comparative Evaluation of Iterative and
Non-iterative Methods to Ground Coordinate Deter-
mination from Single Aerial Images[J]. Computers

and Geosciences, 2004(3): 267-279

E—1EERN AN BLE . TS ME LIDAR B DO HTAE &2
FTIRBIFTENMT AR .
E-mail : sunjie. 1982@ qq. com

LiDAR Point Clouds Based Occlusion Detection of True-ortho Image
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Abstract: A detailed study of occlusion detection of true-ortho image has been carried out in

LiDAR system. Differing from traditional grid based method, an innovated multi-scale Tin

based method was proposed. Some LiDAR data of ShaShi area has been adopted in the exper-

iment. It has been found that this method can ignore the flat area and identify the occlusion

exactly and quickly by multi detection.
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