CRTET RS 2/ M Fx % W Vol. 41 No. 5
2020 4F- 5 H Chinese Journal of Scientific Instrument May 2020

DOLI: 10. 19650/j.cnki.cjsi.J2006056

/

ZLERBATIVNSEAEMBEERAAR"

REE VBEZ REW REB AR F’
(L BRI TGO/ Mat 211167; 2. Mt LR AZLEBE Mat 211167;
3. R KA RLE S TR AL 210096)

B JUTSECEBRILI AR E R, BRI N E SR, Ve LT S H0E A Y BLER AR SR P B
PR AR AT Sk BT TR T 10 R B FE R B E SRR (ZRM) |, AR AU J2 58 481 15 3% Stk 0Kk | i LA
FHZAS RSN &8 AR i 67 B R 25 T B0 0 5 7 T LA S 80hm a2 1R 25 B 7Y B 33 i FH LeicaAT960 #0'G # 25 1 X Staubli
TX60 Fll ER10L-C10 BiFh Tl ML A A G KR AL BT, 2818 28 = A 40 2 BRITARSEL, R IM Bk L S H0R 22900, I
5 3LF MDH A (b7 45 5t SLE0 45 FIIESE SR B S AR 8 SR HLAS A K v T35 400 S8 ks B T 75% ~90% , B
1 TR H MDH 58U e S5 AR RS F 764 kG B 8 A B Bk Tl pLEs A b

KW, TALHLERA; BSHEA, USSR %, LXTE S

hE4Y 23S, THI61 TP391 TB92 CERFRIRAG . A ERiREFR > EHKED: 410.55

Research on improvement of industry robot positioning accuracy based on ZRM
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Abstract ; Geometric parameters modeling is the basis of robot calibration, which directly affects the robot positioning accuracy. The
common geometric parameters model has the singularity when the two adjacent axes of the robot are vertical and close to vertical. To solve
this problem, a zero reference model (ZRM) based on the direction vector and the connection vector is formulated. It not only meets the
requirements of completeness and continuity, but also it is simple and intuitive to calculate the robot end-effector position and orientation.
The error model of geometric parameters is established. The end-effector positions and orientations of Staubli Tx60 and ER10L-C10
industrial robots are measured by Leica AT960 laser tracker. The reduntant parameters are removed by the orthogonal triangle
decomposition method and the geometric parameters errors are identified by the LM algorithm. The results are compared with the output of
the MDH model. Experimental results show that the average absolute positioning accuracy of robot end-effector cabibrated by ZRM model
is improved by 75% ~90% , which is obviously higher than that cabibrated by MDH model. This method is suitable for industrial robots
with high positioning accuracy requirements.

Keywords : industry robot; zero reference model (ZRM) ; geometric parameters errors; absolute positioning accuracy
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Fig.1 Robot geometric parameters calibration system
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Fig.2  ZRM model of Staubli TX60
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Table 1 Nominal geometric parameters of ZRM
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