9 3 Vol. 9, No. 3
2001 6 OPTICS AND PRECISION ENGINEERING Jun ., 2001
1004 924X(2001) 03 0252 05

5%k BEE
(4 R A £ AR 515 AT 8 5 7
8 AT SRS THES ZRE, H AR 430074)

AR E; BX TARA; AR A

:TP242. 6 tA
1 3] )
, (D,
MJT3DS
am
’ o )
) pedal
computer
’ D€
. [
navit  Hartenberg Fig. 1 Sketch map of MJT3DS system
’ e~ - g3 - 1
2 ZX PG E L ARRA
, Denavit  Hartenberg' "
Denavit-Hartenberg ,
: 2000 12 28; : 2001- 04 10

D48 ( : 863 3060406 39B) (6977502



253

(2]

i— 1
L 0;-
Zi-1 M
l
i— 1
M1
a;

LiM;
LA L, ,
, Yi-1 Xi-1 Zi-1
Li-1 M
{0i- X;YZi)
A i+ 1
, i M;i
0i-1 O
i L;

Fig 4. Coordinate frames for the pair unit
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Table1 Simulation result o calibration algorithm

Condition for Evolution Minimum of
Termination Generation ¢ E( Indiwidual[ i, t]) E win
Group 1: Reach generation 2000 0. 095878
10000 0. 061898
Coordinates of control limit 7 max
20000 0.021427

pomti; w1tl];0ut random Reach threshold of 29529 0.019978
tu A
isturbance) E( Individudl[ i, t] : €)

2000 0. 355370
Group 2:

. . . 10000 0. 342625

Coordinates of control points Reach generation
. . o 20000 0.341313

(with random disturbance, Iimit T yax
) 30000 0. 341106
ranging from (- 0.5.0.5)) 40000 0.341029
5 & 7
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Coordinate model and calibration algorithm of multt joint arm

70U Xuan, LI De hua

(State Education Commission Key Laboratory f or Image Processing and
Intelligent Conirol, Institute f Paitern Recognition and Artfiaal Intelligence
Huazhong University o Science and Technology, Wuhan, 430074; China)

Abstract: The focus of the paper is on the coordinate model and calibration of multi— joint type CMM. Begining
with a generalized model of a pair unit, by which the wordinate model of a Multi— Joint Type 3D Scanner
(MJT3DS) system can be easily deduced. The paper presents a new approach to the calibration of parameters in the
model. Based on the real- valued genetic algorithm, the calibration algorithm is superior in many respects to the
linear algorithm applying least square and iterative algorithm. The feasibility and robustness of this algorithm have

been proved by computer simulation.
Key words: coordinate measurement; multt joint arms; calibration; genetic algorithm
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