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Fig. 1 Multi-link multi-joint series manipulator
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Fig. 4 Schematic diagram of a two-link flexible manipulator
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Algorithm 1: LDM-CM

Input:sample response x(¢)

Output: g (1), q (1)

1. r(1) +—extension of x(¢);

2. i—1;

3. while i >0 do

4. ap+1;

5: repeat

6: n;,;+extreme point of r(2);

7: mi () (nij+ni;+1)/2;

8: ai | ni;—nijer | /2;

9. si(D=r (D) =mi (D) /a; (D

10: ag*+—ao *a;i(t);

11: until lim 5, (1) =1;

12. PF(t)+ao *s:(1);

13: r()«<r(t) — PF;(1);

14. @i (1) +arccos s;(1);

15: if 7(#)is monotonic then

16 Break;

17 else

18: i—it+1;

19: Continue;

20 end while

21: aj (1) +surrogate model a; (1) ;

22 q(t)ki:aj(t)cos(zpj(z))+i—(t> ;
=1

23: g +—Max[¢(D)];

24, g(O+~Min[¢() 13

25 return ¢ (1), q(2);
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Interval uncertainty analysis of flexible manipulator based on surrogate model

HUANG Wen-jian, LIU Fang”, LI Chen-hui, YANG Ming-fa, WU Bao-ning
(School of Mechanical Engineering, Southwest Jiaotong University,Chengdu 610031, China)

Abstract: Aiming at the uncertainty of dynamic responses caused by uncertain parameters in flexible
manipulator systems,an interval uncertainty analysis method based on local mean decomposition(LLMD)
and Chebyshev surrogate model(CM) was proposed. Based on the LMD method, the nonlinear response of
the flexible manipulators is decomposed into several components, and the instantaneous amplitude,
instantaneous phase and trend term of the signal are analyzed. The Chebyshev surrogate model is
constructed for the decomposed signal, and then the complete surrogate model of the flexible
manipulators is obtained. The proposed uncertainty analysis method for flexible manipulator can improve
the phenomenon of interval boundary failure in traditional CM methods in long-term analysis. A
numerical example is used to demonstrate the effectiveness and accuracy of this method in uncertainty

analysis of flexible manipulator systems.
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