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Development of a Robot Position and Attitude Measuring System Based on
a Laser Tracker and an Articulated Arm Coordinate Machine
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[ Abstract] Due to the limitation of the laser tracking technique in robot position and attitude detection, once the light is
blocked, it cannot be detected. A laser tracking joint arm measurement system adopts the combination of a laser tracker and
an articulated arm coordinate machine, and uses the principle of laser beam tracking and the high rigidity and flexibility
probe of joint arm. It can detect and calibrate the robot's position and attitude. A laser interferometer and a length measuring
machine were used to evaluate the system in different attitudes. The experiment results showed that the maximum error of

the system was —0.042 mm at 2000 mm. The error at each point did not exceed £ (30+0.8x107°L) pm.

[ Key words] metrology, robot position and attitude measuring, laser tracker, articulated arm coordinate machine,

coordinate transformation
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Fig.1 Structure of the measuring system
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Fig.2 Steps in measurement using the system
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Fig.3 Calibration device for the system

et FH 98 R B2 O 7 R T i R 9 0 S e A E A
M 11 AN S S AT i, TE RATRE A —A~ I al 5
I T R AR Ay T AR, 3
DT AT B e — X I A B PR N e
£ B 1 3 BOR B fifT 45 OG5 £ BE Y5 FEIFE 30° ~ 90°LA
N, G A AT S ), X AT DVRIETE AN [ S8R
XF R GENE BE R SE MR

Hy 1] 4 o] L& 2], 55 0 (8] 5 e 5 A el =
o] £ BETE A%, bl T OG0 R A B L AN S 52l
SR AT (B A — o AR Ak, e =
AR 22 1E 1400 mm DARE E A, i Tz s LIS A
—N24 T B ] 250, W R GE Y ORI Skl >R i)
RER NI o RGN i KR 22 I BLALE 2000 mm
b, 5-0.042 mm. 38 5 AE N A SR X R 4L
ARSI, 25 55 1R 25 Y905 A i +(30+0.8%107°L) pm
M FARTEFR
3.2 (UEMERBEENL

IO 128 B [P 6 B MENLE NiEAT T A&
FZENE B AT T, H D-H 2800 1 s,
AEFRE T AN S B o



e30
0031 e —— FRHEQE
0.02 + w-- K BTy . N“#‘T”“E[
0.01} w7 IRt
ol et oo S
2001}
—0.02 +
-0.03
—0.04 -
005 NI
SOICO N SN SN SN SRR N MR\ SN
D NN O S
W /mm
B4 HBERESER
Fig.4 Calibration results
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Tab.1 D-H parameters of a 6-axis robot
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Fig.5 Schematic of the coordinate system of the 6-axis
robot
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