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Abstract The technique, method and workflow of building 3D model through the use of 3D laser scanning system to
acquire point cloud data are presented. The point cloud data acquirement process and the combination of RISCAN PRO
software and Geomagic Studio software to build 3D model are discussed. The original measurement data (noise
elimination, smoothing, data registration, target object extraction and so on) are processed to get the exact and full
facet information of the target, and then a triangular mesh model is built for the target. Finally, through texture
mapping done by using photos taken in the data acquirement process, the real 3D model of the target object is got.
The experiment shows that the point cloud acquired by 3D laser scanning system can be effectively dealt with and the
3D model can be achieved via the technique mentioned above.

Key words laser optics; 3D laser scanning technique; 3D modeling; point cloud process; texture mapping

OCIS codes 120.0280; 280.3640; 100.2000; 100.2960; 100.6890

KRB 2011-03-01; KEIMEMFRBEH: 2011-03-19

E&TH: 8 ik =4 5 RFE RS ARSI LI H (KZ091905) % B i,

{E& B /v : Nguyen Tien Thanh(1984—), 55 Wil L WF5Y A= » RN F =4 b BEA5 8 RS 0 M HF 7%
E-mail: tdgis_ntthanh@163. com

SR XUEE (1969—), I 4% W AR S 0, EZMNF =i P15 B R % 5 S A5 .
E-mail: liuxg318@163. com

A SCHL F RO B 8CR 1 1R W G 28 R Chttp . //www. opticsjournal. net)

081201-1



48,081201 MM SYBIZHRE www. opticsjournal. net

1 5l a5

=Y B R B JLAR SRR R R T Y — I E R R R 4k GPS Z R TN B AR i N — B %8
% . = HEFOGIN R 0 1 B S AR T i i R R . B AN AR % i BRI X 4 B K TE R I BE A X X
QAT TCHE b A4 T LI i 4 4 2 1 2 R A S PR R e js S AL T DAL B B L O BV 2 MR 9 AR
B 1) B A A IO BE R, SR 5 5 2) B KR BE AR 5 ) B PE TR L BE A KA AR O 2 8UE k. F B A%
Ll | S 7 207

T = AR FOG A R S0 RR 08 PR AR HR X B = A A (R S HEAT SRR A DR AR = AR AR Y
55 0 FH 45U A2 B BOR BT Y 5 T L & = 4R S A B AR ) — R SR . A Ee MY TopEye LA &R
%5, 4 K Optech A A ) ALTM1020GG &%, £ EH 1Y Fli_Mapl 2482580 4 F T8k BOK T A = 4k b
JEH4E . Dinesh 85 BFGE T 1 82 M B 52 AR vh 42 BOMT G JUfr] 7 A CAn 38 [ L 432 59090 55 ) RS0 B 7% A 6 33095 I
RPN . Stamos S50 A8 O I 1 HR X b Bt = 4RO 1 BRI = 4R R @ B AT T IR AT SE
Sequeira R OGS HHEEUE N CCD S840 T HAT BRI = 4 e AL, e R N F 24 H7E X7
T A8 T R A9 . 900, 20 A2 A T S e RO A EAT T A SR A RRAE R BT oY L ol 2 R AT A
XPWOGH R FOR B R s PR ) T —Fhd i F S R A AN SR T .

ASCLL Riegl fY VZ-400 BOEHIH AL A6, 45 A = 4 306 F1 35 A0 T 08 BB, 20 A AT 58 I = 4k %4l
PRIE] = 2 A AR

2 ZHEREOLI N

b TR = 2SO 4 10 2R Gy T = RO ORI R G | R U LA B B R B A A = 4RO R AR
AR AL 38 AL - — & m HORE A  BOG I B A, — 2 AT A5 1S B0 IE LUV 240 4R 3RS 450 0 S SRR B Y Y
B AAHL, 0T DL HAR T HARY 528 . 8 i e 3 26 8 9 4 40 3l 58 BN AR 18 42 07 BL 3 4L 98 )5 3R AT 8K
i e B3 Ao — R 4 b BN IR A R T A S RO

SHEROG A AR IR 8 A O R s R — A A K e B S R ), — ARy R B
WAL I A 2l ik 1] 00 A7 53 A — AR 0 Rk B F AR AR . S OE BN s il bR PR Y 3% T AR S 1)
B3 I H BB 0 O'G AR [0l BRI 4% o K e ) 8 S 06 B 5 A0 AL 1 R IR - SRS AR AR WSOHL IO I Rk 1 Ik 8] B 531)
o T IR TR) B 31 5 R AT A N (I S 1] ok i 983 B 2200 5 457 L F TR 300 88 7 o 24 S3 o anb 0 3 i [ 3piz Jk o 22 1) )
EF ] (] ¢ 38 5k B[R] 807 % s (TDOM & . TDC & —AS @ 4 (A 100 MHz) fik w4 3 4 6 FH 307+ B 4
AR B AREAD AR B T3 25 5t i 48 10 5 B B3k H bR 0 BE B

D=ct/2, (1

KX D 2B E . c oL,

SO AR T a0 B £ A - 1D AR A
e S 2y 1) O S K b O 0 8 T 1 AR BE (AR 3O
WA KT 1] AR BT 100 A o 2 AR SO6 A% 5 B0 ik [R]
TR B 2 49 4 2 i IR B L F I 5 OB R K P O
[] A FRE LT 1) A1 ) DA 3 A — 45 i RORE 6 T A Y

23 ()RS AR R o 30 148 AT 10 S S SR BE A . AR I P b K 1 H T = 2 WO 198 2R 4 1 (o) 38
P B 5 00 = 4 As br 1 050 S 5 i U R 44 Fig. 1 Positioning principle of terrestrial laser
A EILE 6, SHERER N oy, 2, DEYRYL scanning system

A A S ) 7 A 5 A S R T HE A BN 1 B R
RO S AR (el D HRA Y

x = S cos 0 sin «
{yScos@cosw (2)
2= Ssinf

081201-2



48,081201 MM SYBIZHRE www. opticsjournal. net

0 9 HOEHR M L IT 848 o HEOCTH KI5 8 . S 940 231 3 A R

3 SO RS TAE AR
SHBOCH R G TAERAR WA 2 s, BIRH R
mr,
3.1 Z=HEIEIRE
AR SCAIE G Y 2 v S5 R 2 GG 1946 A AR i i
BREEALAR AL 7. B Riegl VZ-400 = 4k % H #5116
HLF A 2 RISCAN PRO 5 il 14 i 72
1) DU A 8 A5 W0 B 8 07 H 2 A5 e AT A Ak
P o (5 T 9 A O o 7 o . B AR R — 0 o BB 4 B i
A 3 A~ I fm] B FR A
)l S VE A T A LSS R B AR A, — Lk
B, X B EFEEBILE R QA B
RORBE DT PR B0 A — A A5 R E 33K it 2K 45 o
FENHBEAESH 4, — BRoEUWESEHE &L
1020 ~20 %5 A . @R AT el A — b AR RE 451 3] &= D
3 ANAREE S A bR, DU RLJE M BCTE TAE. O M

3l A B A B R A A Bl 2 MO AR S8 T A R
DHW Y B AR S NG 52, uh SR E AL G ] DL G Fig. 2 3D laser scanning system work-{low

P R RE AT LAy B A A BB O W F A I O T D G MR Y BRI, T DA R
g ESUXER (LT EETMNOF EESEN I ik ER KT Py ML SRR S B DN NPy T D Y A G 4
W) . ASTFFERE 8 0 £ B 4 HE 0 2 o 0. 05°, RiSCAN PRO #5141 LI AR 85 2 55018 00 11540 RS 40 49 45
e EL B TE] . bR FE UK A R R R U O TS B AR AR B AR AR . RS LUE S FEAR R S S R A
AR 22 A A 0 o508 158 A 00 A A A A o T SR X A A B 3R v B T A A A A TR A S AR SRR, AT DA
HR AR 8 1 S BR R/ QRDE FE AR - 50 mm) FEAR AR G0 B2, 3 B 0] DL B AR 2 H i ). @525 3B il
1o [ %8 7R WOGH R L1 Nikon D300s B AHALR IR . R SRBUZ N T UG 8GR LG TAE, AT RIR
45 DU KT 52 1) T B R R RIS L A R LA B AH AR TR 5K IR 22 () 1 & Y DR AR R A DL M E B R R
3.2 EAEBIEEA

H T A 1 TS5 55 3 PR — i AR A2 O T A A A B A LA A A T 3 4 1 5 Tl g UK
P4 H AR IBCY BT T B 8 AR B AR T Y AT AL SR A AR R F . O T A O X e Y = 4
B 5 B A [ (4 0 A0 3 5t AT 48 10 2 R AR B A 2 1647 B 37 8 s 2B B — Tl — Ak AR &
T SR . S A B SEPR E R AR P A AR R Z A S R . X R R AT U — A 3X 3
(R T 6 L B R RN = 26~ A% 1] o ¢ SRR L BCHE SR 2 BRI (RO . A TR R ALt TR BAE IR R T
25 [ RO dE $k e b 3 AR 4% e

7E RiSCAN PRO F A v, T 1 A [] 3 st 01 451 4 5080 W] DA 3o A 4% 7] 44 I PR 0 sl CBORE K F55 T 3) )
RE » WS BAT R 0 1 L [ B AR o5, FT DUE 2T T 2h i s B 3 S DA 3R] OR AT REAS 76— AP 1 b 1) 50 ik
PR BCHE SR 5 ABORS e o . L TAE 58 M2 22 )5 AT LAE RiISCAN PRO {4 rb i Bl I % 5 1) st 2 B0 40 i b oy
*.owrl #2L R 5 5 A F) Geomagic Studio B rf 47 B Ak 3 = 4 @4

S RO HE T S UG o R T3 R 4 BT .
3.3 mafELE

1) % p 1A Ah B« 2% SRR U0 A R ) T O R R R M e B e Dk 52 3 T ) IS Y R
S AEEOCE A BT S s BUCA R 2 B 2 B R R DU L SR BRI AN L £ XA L — T
TS P 4 0 a5 s B T R Ak S PR

081201-3



48,081201 MM SYBIZHRE www. opticsjournal. net

3 Pl HEZ TR 4 WHEZ G E#
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