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A Study on the Effect of Reflective Intensity and Precision on 3D Laser Scanner
Target's Color Factor-A Case of Trimble GS200
Student : Tzung-Ju Li Advisor : Dr. Chun-Sung Chen
Department of Civil Engineering

National Chiao Tung University

Abstract

The numerous three-dimensional space coordinates received generally call it
with " point clouds " after scan the object which use 3D laser scanner. But the quality
of point cloud is influencing the follow-up analysis. There are close relations between
the precision of point clouds and intensity of reflecting. So in this research, different
scanning colors of the object are considered_to analyze the point cloud distribution
and density, the noise and the reflectiveintensity. Using the analyzed results, the

reflective intensity, and the object’s RGB of the foregoing factors are presented.

In this research, Trimble GS200 type 3D laser scanner is selected to scan the
object. And using the observations, the influence from the scanning intensity and
RGB of the object are analyzed. From the analyzed results, a promoting method is

presented for 3D laser scanner scanning and point cloud information anaysis.
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ﬁ
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i
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L2 A B R T oG chpEdtd, G
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. . A \YALY/ ,
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o B2z X (Standard Deviation) 4T

Gy = o] N B T G AT GEET

FPIEAMY phe T F T 381 T BEE =3k - Ta 75
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Y+V, =dgZ+es X+ f
AP X Y, Zi8Zzdhz $HE > dy,eq, fo bl Loz B SEcE ny->

v

AR S BRI E 0 HAEAN N T Agp G
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Y, Vy2 Z, X, dy,
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: f 5
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Ed Bl S RFENBIAEG TR Y e P ALY, L
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L+V.= AX
[Z,] vy ] (X, Y, 1]
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-

FEGE TG e E IR Sl gy~ hy i B8 B RTF PE AT G B2 AR
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BEF TR T o B A BRI b T o e LB T HAET R
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o . . \YALY] , X
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Boui A SiBiE3e BBT FHEEG T o DR G L 0 T IERFEL
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(HA) 23 % % & (VA)» P RE@ 4 - HFpreh2 22psk2 -k T e (HD)
B3 A (VD) P EIF/mEZEFH RIZAZEAHIELE L RESF
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L0 OR R b FRIEE 2 & G B o = T SR AT D] e
TR A RGBS A G ez w22 (Point Cloud) > 2 #F A 4F feripe Fo o
ol REH  MRIRE > T URTE F ORI ELRIZER TR A D P R s S
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B T - PRI - R A R RE BT o B
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iR AL EA A A AR o BRI T AR T, 0 # B E R

R B ERBRRIF DA G o A 0 BT TR Y I AL AR

20



BookTad 2 AidFm e (REA T ) 2 RREOEZITRESF 2 Bt
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2-13 AT HFERRERARE

AEPFHEALAFTTAR Y 22 27 HFRRORIE o d RE AL F D
BECE R I IIMA G S F SR BRTATF B2 L S AP A R R T A
HtE o T RGPS S R R AR R ARk T B LR S e b
FHRHEEE - FRBE R R RAAHEERL P REFHERDT F T

MR E ORI RY I RBPZ BU L (TEAHIRE) o 0 T R sy

o

M2 BRE-AAREZ AT HFRERREI FLET o 5 = & {fopFF L
RS AR
(-) = &7 (triangulation)

P Z A S M G REFEEYE o A d R R T ST FRIS
Fooogd rek R Sk Fihd g I B MY - 2 dpisiict R S
ZoMEL PR R RECCD2 B ki e e oo 5d = £ 8 R e
KT W REFR A2 B2 R o R YA s T Wi ATEY
(102 20 ) and B R A SR O AR IR B U RIEEH A &
AERARERF M om ¥ - Az SEERRY B L L ERAARS Hap o
Bl S FRI PR F M2 8 28 D SR R R 2 R o
1 HAp#= & & pi2 (Triangulation principle-single camera solution) : 4r[@§2-3

T RE AU TR EFRIB o B T - Rl AP RERZ R

FZEB A TMFEABEE S RTARER R FREL S
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7 5k ik

CCD

W 2-3~ = &2 : H jpss (@:cp Boehler,2001)
2. gt = & £ pli2 (Triangdlation pri?ncipledou‘ble camera solution) : f* F
CET LA SN CRICE R SR T

GRS SRS C SRR U S

CCD

CCD

Bl 2-4~= &2 . F4p¥s2 (12:2p Boehler,2001)
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(=) PR AL ER (Time-of-Flight)

dF R RF MRS HEDNAG R RS FHAG R Y
KBl 3P B AERR LR > REF T SR RS FRIBE L e o R S R
2k Ry R 422 &2 (triangulation) ¥ R & FGE cPEESE 0 2 A ITEESREF o M

RAPMUERL o — A 3 L 0 F IR b d B -

7 5L

F ot
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FoRdE L ESP T EELZMGT A T40B 26977 > B9 SEFm
RePZY > PELL FREDEYE (Z AT HFRREECRE) ORI R
LA R Bhep A ST P2 B eriEd o 2 SE PR Fhd? 400 2 2ok

I 4 o

Sy z

B 2-6 Fm KL 27 B4R 52 B %%B (B:p Lichtieta > 2000)

oA R LR A R T 2 R i F T R AT o 2T o I 2 B
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- A ’
= Vo z,] PEAAELE e £

;
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- - 2 - 1 - -
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=
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A LA LA SR TV RBEERAEF S TR A B g A E
Bop R R  AREL PR L o gt d 02 T SR R IR LS 4

e e N T T P e R T

Jir

Iy

BE5F S (4ot KSR B & BT A 4 5 aricirEl

AT MR REF AT AT NG R - B AR SRR 0 A § BT
A AR R F Wyt ik e ~ITIEREH S FRSFEFHFR I ITLE AFR
4z g 2 (Runneeta » 2001) 0 7™ ¥ i § A& 2 $~ dfEHAIEL > L 77 5

—ARIRITEY TR 4 W N SRS TREHIE L T S A R IR A
BRRFPEETREA PR LA AL B ol ard o (g
O EEZ A4 A FE R PRI L o I WA S L LA T AF R LR A LA

BLRI#F 1508 enil g o
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B. & sui A (systematic errors):

AR L ARG hRpE A REIEL 0 A2 RFA R ERFNF LT
AL Pl AR RPFREF LTI RS RFLE AR A ET RERS >
(72 RERFFBEFTHG AL EL T 0o a S REFELx 1 &G RIEEF
A A 53 REFA VMR FEENE KRS LR R TR o G
PEIRB T E s Foa g AP L 0T S o AR L LV A F R blde
FHELDT AT RS T IREER AREERR RS L Fu AT Sk
AT arstd g e g2 BmpfFp KA pFEME 2 o oot d

Mngi’ﬂﬂApﬁwﬁﬁﬁi’pééiApﬁi%@ﬁﬁﬁ’wééﬁ
Q

Nibd > 5 LTk R AERld A2 hd s4mE o (Lichti 0 2005) ¢ 4 b it b

PIN R AR ITED > B EE SR TDE KRR pp"»/:l SUM IR Se i o

BT L FIEA S S BRI AR, W F T A

C. & #X3% 4 (accidental errors) ™

AR EEmEN AP SEBETREL > H X 2 BER B ARPEE
PEAHEPFLEDORFTEFTEAN R T A AT o T RO REL Y
FAT S TRPHERPPIER AR F SR EHA RGN Y LT RF

kB A i 4
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3-2 #* ®RF - MY

AR HATER Y 2 BT SHHF R & S Trimblex &

3-1#75+ » Trimble GS200%] 4% i* #x 44 % Trimble Point Scape 2.1 - #Fps & #7172 =

wBZ TR AS

FoBZ TR SRRz a2 TEA

Basic6.0# % -

AB AR 22 T SRk L

P

72 12 Real Works Survey 4.1:& {7 &2 > b4c

4 A ih GS200%] - H e de i

}%"&r'iﬂ”%g\vhv% Jﬁ

#8423\ 12 Microsoft Visua

B R~ RIEE K JH B 4 8 ep 4

LHRE T REFRRIONRTERE T T RIERE T M o T B320 5

Trimble GS200%| = 2 7 #+4F v ik

#.3-1 ~ Trimble GS200%} =

[EE S 5% 2=

w2 tREFL -

B EstdFER &AL (Trimble » 2005)

g Windows XP/NT/2000
B fk bt 8bits
AL G 3 257 7 *o/PDA (TCP/IPs: & 4 4 B Wifi )
-k 360& (400g)
T P AR &
8 !}~ T 230”R
2 e ¢ AC 110-240V-50/60Hz
= ik
® 7w - DC 24V nominal
R i R + #;50008k
ML AR 20 MENSI scan targets
kghc s 3mm/50m ~ %k
) fR2 T R 3mmat 100 m
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1290
1n 00

|
= 8.0 H
E !
B !
£
' : ——— Wax. Limit
Z 600 : 0 Muws
g : +oxcFig anm
m i
o |
B | H
2 |
& apg | - - - H i

—

-
200 =
PR - T
0.22
o i) 100 a0 EH]

(LR
Scannar - Plan distanca {m)
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ARHREZFHETUEEE XY NZ RAEE Cintensity s ¢ FFE DR

G\Bﬁi,;‘ﬁs?]:‘: B P d N EET R B 500 Bk 52550 Flt A ERRE

(intensity) =+ +]- » 12 Microsoft Visual Basic6.0# % — B 4 #f % & &+ /] a9l >
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BEEE 5B
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161~170

171~180

181~190

intensity

201~210

211~220

221~230

31

231~240

241~250

251~254



AR BT 282 T G Trimble GS200%] = ‘& § &+3F pa ik 3 pa BLIR] A7
Fo@IIOFAE T G & RRIANEITZ AT HFR RDZ BAPHLEXY 2
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