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Abstract

Nowadays, the applications of 3D-Laser Scanning Technology are widespread, so the examination
and assessment of 3D-Laser Scanner’s accuracy become more and more important. This paper in-
troduces a method of 3D-Laser Scanner’s horizontal angle accuracy examination and assessment,
by using high-accuracy total station as reference, then setting up calibration mode and compiling
computer program. In the examination field, using the target angle surveying result of high-accu-
racy total station Leica TCA 2003 as reference, the target angle scanning result of 3D-Laser Scan-
ner Leica ScanStation C10 can be examined. Then, the assessment and correction of the 3D-Laser
Scanner’s horizontal angle accuracy can calculate by the computer program.

Keywords

3D-Laser Scanning, Angle Accuracy, Calibration Field, Calibration Mode, Assess Accuracy

ZHERCAM UK ARRARE R

REHR, X & 2 H, K F, & &
R gbe, R

Email: cai_shiyi@126.com

i

Weks H . 201543 H23H; FHEM: 20154F4A8H; KA HM: 20154F4H15H

O,


http://www.hanspub.org/journal/gst
http://dx.doi.org/10.12677/gst.2015.32004
http://www.hanspub.org
mailto:cai_shiyi@126.com
http://creativecommons.org/licenses/by/4.0/
mailto:cai_shiyi@126.com

= YEBOG R BOKF AR BT 5

B

FEE =L R#HB RN ZNA, ZE&BOEHARBERN. M EMER., ACRHT —ME
RS A SO BN = O EHAOKE AW AR BT RN AN BOE ik, 8 PEEE, FRETT
HERF. AR, PlLeica TCA2003 51 E AW HIFr LA EM &4 RIENEH, XfLeica Scan-
Station CLOZ 4B EHMN AT HH . REBRGEAFEHTHER . BEEFTEXN ZEBOCEHNT
K A W EAE ATV FIBUE

KR
SHEOCER, WAKE, BB, TR, HETE

1 ik

SHEBOLERMER, FEEE SO OGRIORE S 4EIN AR, A S8 e R SRR A
SLIECHEHEAT AE 3, INTTTAS B 75 20 = 4E AR B S R (1] Z4EROC AR BORBESPUR . T (8., HEH
b RIS F A A (1 23 (B = 4ERE Y, DX R HEAT /0 B FI AR . OGS OB SRAS I 25080 A2 el 28
B =4 SO R o 4RO ARSI i = 88, 7 DR B K R A IR, ATTEO s
FEEAR AT DL T TR R @SSRS B i e, JF OF v 2 Bl [2] [3].

SR, =4O AEE AR, X T AR RS FE MR AR A A A 7T . s b, =4EH00
PRI HEFR L B I AR AR S50 2 520 2ok B R 22 SRR [4] o B E 0L, AXES -5l a5
(IBE BRI, WO/, sy Hrsbker, RIS SBR0E, MR ER SR, Rz, MRS
B EAL,  [IRGE 52 H AR 5T S5 S 0 R 2 R 5E T o

DA KT = 4B AR IR FU 8 22 6 Hp R0 1n) T2 A 0 B R AR AR B, AR = 4RO A
VE R = ZEBOCAREOR R AZ O, AXES A BEAG AR AL SEBR LA A 75 S0 () 22 1, WOt H &
ASCHS (RS P RS2 = 4 s AR RIS TR L = 4R B0 R ARG A2 5 06 B VAl e - = 4R 11
T BN FH T4y b B B

AL Leica ScanStation C10 = 4B H R E AP, 2 A FRFR A BERS BEOKF I E) N 127
[5] KH Leica TCA2003 M AL a5 NAEAZEAEACES, HARFRIA KGN 0.5,

2. IKFRARERRIEE

SYEEO TR T A b A R R AE ] R A B RIBOW B A 2, A SR =40t RS
T RPARRZE R, IS 7 b AU R IR ZERIETNE6], Al & M M TR .

ARSI R B0 R AR A SRR S5 AL S A GRS E, ANREEE B . A R R AL HE Rl R 22
PERRE L o PN IZH MR T B R R 2%

1) BOWCHATEE T SR AR % ¢ EXKF AN ccosa;

2) WH R IURNRZE K, BN AT A IR A Ktane. e o Jyda 9 HARHOHE ELA -

R, =4EBOCHERAIEE | AR ARIIME o 7T RN

@ = ((/’i +V; )+Ci +k; (2-1)

Forfc, =cfcosa » ki =ktana, . g FRIEHECERET | AMACT AU .. SIS 2 0 %5 -

©,



=HEFOCM PO AR BT 7T

1 c
Vi =| — —tang; —( — 2.2
1 (COSai alj(k] ((pl (/’l) ( )
W, BISLARZE T FRERON:
- —fana,
cosa, _
Vl 1 (P1_¢’1
v ¢ - —tan o _5
b, v=| 7, )A(:LJ’ A=| cosa, 2l 0= %:% .
Vn 1 . (Dn_(ﬁn
- —tana,
| cosa, |

WRyE /N e )si B, /RNETTFEA:
X=(ATA)ATI (2-4)
TPV T 22 R 549 B0 208 25 A € S K, RPN 50 i FEE 00 U B80T 5 v
ISP A R ZANE 6, -
s o |2 _
Co = n—t (2-5)

Hrb, n AMIEN G CARESEA L, XHEt=2,
AN FFE RS S m ] 3 A S5
2
m:éi. (2-6)
n-1

AT n =8, IR MESZIE 8 K.
A FIR-F 2R, 455 Matlab F2/7([7], fREFMGSH.

3. R HZ R
3.1 BIRAERR

HKFEARERIG NN 1 Fios, 76255 EE— g BE 2 A s i A — ek L, 7ERS B KT e A
W A~H, L 8AFHE A . B AR 520 30~40 m, H-PHAIEEZN 35 m, £t =4t
oL AR TAEBE 2 8 50 m BAA .
3.2. EEAENE

& 3 Arz~, 4 Leica TCA 2003 il & TAXBS A7 X A 81, 42008 [E 58 U 25 S 26 BR Z AR HE[8], K
= Rt 51 e 71 7 S 155 3 - Bt e 1T 1 = 3 a1 = N2 o = 1 s e S T 0 P 1 0 G o PR T
SRS (] REASE, PMESERE A TR ZE T Z b AOhRFRI ARy 0.5, TfF
K = 4EHOE AR BIAR AR AR A 127, SOAD B2 4 vl SO & 15 2 A 7K A B4R R 3L EE .
3.3. A AEMNAERRM

AT BN TR 2, [ E Z MR S P 2SS, # Leica ScanStation C10 = 4EHOL I CE T X
vh A, RNt 8 NS BT BB (A EERR BT IS, A0SR R . IREARE, DMERH SR AT R =

®



=HEFOCIM PO AR R BT 7T

s

Figure 1. Network of 3D scanner’s horizontal angle accuracy examination
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Figure 2. Black & white target and its point cloud model
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Figure 3. The internal Accuracy of 3D Scanner’s Horizontal Angle
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Figure 4. The effect of 3D scanner’s horizontal angle correction
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Table 1. The reference horizontal angle of total station
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