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Abstract

We have carried out precision tests with Leica lasertracker AT402 in short-range (4—6m) measurement. Its typical
precision value is 7.5um+3pum/m. We set 6 measured points on stone precision tables, and obtained 24 data sets with
different tracker positions. From the measurement, deviations (1c) of the three-dimensional precision were 9um for 4m,
and 13pm for 6m, and the total precision was estimated to be 1.3um+2um/m, Using this value, a calculated error (1c) of
network analysis was estimated to be 8um and it was good agreement with obtained deviation of the most probable values
by network analysis using 8 data sets with 3 tracker positions.
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Table 1: List of Survey Item

Survey item # of t.ra}cker # of data set
position
Less than 4m 1 24
Less than 6m 1 24
6m-network survey 3 8

Figure 2: Schematic view of precision test.

2.2 HIERER

YR 72(10) & I RREZE DO T —& % Table 2 (7%
T, AT402 705 4m LUNOHIE T 3 Rt DOIEYER
#Z(10)73 9pm, 6m LA TOFEHE(RF#(10)2° 18pm &
2otz 4m JEDFEAMAZ 7 = > L7 Figure 3, 6m
HIEDOFEMAZ 7 7~ ~ L7z Figure 4 (- 7@ 0,
YA & DIRZITREN b O TIE R, ¥ ok
DIRNNTDE L5 TWND, 240mm & BT L7
P32 OW T HMMALR & DBEERENTR LN
7o bT7 v h—IT 3 WL DOAEZFRIT DN, D
RENBIZ L > CTHEEDOKSEIIED S, AHET
A EBRBE TN T v —%FKELTZOT, #

PASJ2015 THP131

KTEEBERT ORI ELLE N K E < 725 X FRNTFHTRE
MWEMNST-, —HAET L a—XORELENKE
b ATEMRET Z HFOkFmra—2)EtEF Y
FhERET a2 =)o T, REDKEDT
a—XEHEHL TS EEbbDIC Y HaORE
NEVOE, JIEICHH LT 25 A ORLEH 2
T-HEEBEZTND,

Figure 5 I A — W — Ay 7 L RKJERRE 7
7y b L7 Z R Lic, RJERS I O HIE &M%
2 T 6m BE O HHET 16(XYZ)=13pm, 4m T
1E9um & WD FEFICERBIERPIEEITH Z &N T
HESAD, THIE, A—H—ESEMTHD
TypicalValue(+ 7.5pm+3um/m) D -3 E TH 5,
TOOFBMEN DR D= Ty — O FH A E 1
1.3um+2pm/m(le) & W D EIZ A 5,

LA DEEITo T T — 2 2Ry
N — T2 L THEIFIZES 25, b
T H =T IERE O RS FE I Ee A RS EE DI 9 3
DT, WBENT v =05 AT T —mIL RS
FHCHEN RIS 72 0 | Fm T M IcaW g
L%, XZ FHEIZH - T2 EE DSOS BIlE S
HZET, X & ZIZEALTIHERNEZ DD THRIZ
Z OFEENE ET5, LML ETFHATHD Y Ok
EixdHFEY M E LAV, Figure 6 (Z/8 L7 % > b
U— 7 ETT kR L E 3 HrRho ET D
LT, =T MO EL 2 PRETTA
FTOE(o)b/hNEL o TND I ENbnd,

Flery NT— V&35 ETHERON
Ty —OREGFEHEAEOZT —)THY | R
EZOEEZEHLKRD D, ZLDOMHEIZA—T—D
SHMMEN G2 B TERY . AT402 TiXEE~T 7 —
7.6um, fAETT —1 B & ZeMOEMEAEME ST
W5, BE., ZOMIZA =Tl & 2 — P — D EE
BEBTD7-OEE LR0N, ARIOFHNLED
NIHKEECTHHIERE3 pm, 045 E&MH-T
v MU= EITO & BHERBETRE -
T 7 —(XYZ) L [RREIZ > T,

Fv T — 7 R CIEEI B 22 2 5 2 D
ZElzky, T EoREEL BREOEENSAET
LZHEEREORAVEEET L ENTE L EEbR
Do

Table 2: Result of Measurement and Analysis

lo & dX dY dz dXYZ

Maximum Error  (mm) (mm) (mm) (mm)
4m lo 0.003 0.004 0.008 0.009
6m lo 0.004 0.005 0.011 0.013
6m_Network lo 0.002  0.004 0.005 0.006
Error(1o) of
Network Analysis  0.002  0.007 0.004 0.008
1.3um, 0.45sec
4m_Maximum 0.009 0.012 -0.023 0.027
6m_ Maximum -0.014 0.016 -0.028 0.036
6m_Network 0.007 0010 -0.012 0.017
Maximum
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Figure 3: Result of measurement in 4m-distance.
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Figure 4: Result of measurement in 6m-distance.

0.05

0.04

0.03

0.02

Precision (mm)

0.01

L} ) I L} L} L}
MPE (JAF&EHE)
+]15um+ 6um /m
6m Network
Maximum Error
/. '
7.6 1m,larcsec
4-6m
Maximum Error L
6m Network
lo
- 7.64.m,181CSEC
6m Network
Maximum Error J
1.3 nm,0.45arcsec
| /
Typical Value lo
+7.5um+3 4 m/m @ 6m Network
u lo
1.3 £ m,0.45arcsec
1 1 1 1 1 1 1

Distance (m)

Figure 5: Precision values as functions of measurement

distance.

Figure 6: Error clouds of network analysis.
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Table 3: List of Precisions of Instruments
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Table 4: Result of Measurement

Instrument Precision Precision@Far AT402— X-difference  Y-difference
thest position ELCOMAT Maximum Maximum
ELCOMAT +0.1 arcsec Difference(mm) -0.007 -0.006
+2.4um@5m
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Figure 7: Set up of accuracy test.
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Figure 8: X(Horizontal) difference.
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Figure 9: Y(Vertical) difference.
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