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Abstract

In order to measure the spatial accuracy of industrial robots, a new passive tracking measurement
system is proposed. The static position error of the shaft system and the tilt Angle error of the ver-
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tical axis in the azimuth turntable were measured, and then the measurement accuracy changes of
the passive tracking measurement system before and after compensation were obtained by com-
paring with the coordinate measuring machine (CMM). Firstly, when the static errors of passive
tracking measurement system are measured, the original tilt errors of vertical axis are measured
by photoelectric autocollimator, and the first harmonic is removed by processing the original data
to separate the tilt errors. Then, an error compensation model from the vertical axis to the end
standard sphere is established based on HTM method. Finally, the passive tracking measurement
system is driven by the coordinate measuring machine to move the space lattice. Experimental
results show that the measurement accuracy of the passive laser tracker before compensation is
600 pm. The measurement accuracy is 138.1 pm after compensating the static error model of
warp shafting. The measurement accuracy is 119.4 pum after vertical axis tilt error compensation.
It is proved that the measurement accuracy of the passive tracking measurement system is im-
proved obviously after error compensation.
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Figure 1. Schematic diagram of passive tracking measurement system

1. WENIRERNE RGN B RIEE

YN ERER DB ARG AR, A i AL i s #HE TR OB B A 22 3 A REBR 38 B X R o xRy
B AEHLAG A 4ERE 6 AT 42 AL 4R (RO A BE R (0 A1 g0), 2 BRAAFRIN [ HE SR A4 U X 5 £ 2 ) A4
(AN VA R

3. WARGNBRGIREER
3.0, HEBSIREER

BN ERERI R RGRE R R R T 2R RG IR L, BT ERTSZHLIRR, WK 1 iR,
AAFR R (O0-Xo Y o Zo) N AE B BRI B R GE IR EE s ARKR 3 (O4-X\ Y\ Z) LA BRER T B RS T
R Behhrh s AAFR R (0,-Xo Yo Zo) LB BREA T B R GEM B /KT Al rh s AABR 2R (04-X4Y 4Zy) LA
WBNERER IR R GG . (K 2)

WEENERER I R G AR IR T 7 S EL A SRk PR e e A1 JEE o, 5 LB I eRE L 0 e
5 L GERNMBENIAZAREIEEE R, MIAEEIRZNHEEREIFEEREIL T, Kb iEERERLAR
bR 2 K AR BR AT AR IR A

DOI: 10.12677/met.2022.113032 273 MU TR S AR


https://doi.org/10.12677/met.2022.113032

A 55

Z2 3 Z4
Y4
Y2(3)
{2}
X {

2(3)

Zl
0: H:pE
Y, 1: Tk e (BEH)
{1} 2: NG (KP4
X, 3: fRAEHLH (BRAERK)
ZO
gilsi,’Y°
0 X,
Figure 2. Topology diagram of passive tracking measurement system
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Figure 3. Passive tracking measurement system error diagram

B 3. WaEREFNERFRETEE

X 0
y 0
=Ty X AT, x T, x ATy x Ty x Ty x ATy, x (5)
z 0
1 1
Hort ATy, R A & R KT il 5 188 T A 1) ) 7 S 22
1 08 0
0 1 0 Ay
AT, = (6)
-4 0 1 0
0 0 0 1
(6)H B KT AR T B Ak R A AR ZE . Ay KPRl T Rl A B A A% R 2
AT, N 4Es% &5 R 50 2 1R i A B R 22 56 R -
1 -y 0 Ax
I )
0 o 1 Az
0 0 0 1
KT a~ y 200 sk KPR R B R A B AR 22 Ax A Az 23 0 R0l 5 7K1 M B 2
(] (1)o7 B A R 22
AT, AR RLRE () B2 B % 22 o«
1 0 0 o,
Aﬁ:o b0 ®)
0 01 o
0 00 1

K(®)F 5, S, 7 M AMAEHIRIAE X A Z J7 10l i B4R P iR 22

DOI: 10.12677/met.2022.113032 275 IR N EASE N


https://doi.org/10.12677/met.2022.113032

A 55

3.2. AT SRS IREER

B IRER I B RGP AR RIAI B AL IR 22 . AP AR S ISR 2 . i TR A 5 1is
BNRZEARNS T B R R RZERDN, —RBREA T B B RNZAE & F R MR E, TS
HH Y P 7R 3 L 1 R RS, T LAY 2 AR I B B A DU R B IR R 520Kk B S & A
AEHURIR 570, i LS B S A AE 0 D O RS B 72 o AR R DTSRI, =2 8 B A7 42— AMBURL A I
SN0 B PR N B 5 SR R R 2

Wk 4 o, S EAER BN, SAELEEAMARR XA Y D5 A MR A R Z e, Mg, o

Zya/ N
Z,
Y,
X, 01(2) g
g, Y,
X,
Figure 4. Diagram of vertical axis tilt Angle error
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Figure 5. Results of photoelectric autocollimator measurement
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Figure 6. Error result of flat mirror installation
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Figure 7. Error of inclination angle of vertical axis
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Figure 10. Experimental diagram of error accuracy measurement of passive tracking measurement system
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Figure 11. Measurement accuracy of passive tracking
measurement system before compensation
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