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A group of general wave transformation equations for multi-degree of freedom (DOF) teleoperation PubMed

system are created, and a novel method for incorporating wave variable and prediction is proposed for
the system to insure the stability and improve the transparency. To overcome the steady-state position
error problem caused by varying-time-delay and inaccurate prediction model, a slave side correction
method is proposed instead of wave impedance b with wave impedance matrices, the wave
transformation equations for multi-DOF system are considered, and the choice principle of the
impedance matrices is derived from the energy point of view, then based on the principle and the
intrinsic relationship among the matrices the choice method of the matrices is extended. The stability of
the wave prediction method and the aforementioned steady state position error problem are analysed.
The positions of the master and slave are in the same “time frame” , so a slave side correction method
is used to reduce the steady state error. A three-DOF teleoperation system is taken as an example to
verify the validity of the method. The experimental results show that the method can guarantee the
stability and improve the transparency and decrease the steady-state error for the system.

YU Zhen-zhong?, YAN Ji-hong?, HUI Jing?, MA Yong-hu?l, ZHAO Jie?

Keywords: teleoperation wave prediction slave side correction passivity wave transformation
Wo ks H 9T 2 1] H 3 9 4% ROk AT 9

DOI: 10.3969/j.issn.1001-506X.2011.11.25

FETH :

TR

1R TR -
{£ & Email:

225 30K -

LI EN Ve e
1. g, B, s, EPAE.E I RS PP E S N IR AEVETI. RS T HAESH AR, 2010.32(4):



825-828
2. XA, R T TR AR G R A S N LM RVE D], RS LR S TR, 2009,31(12): 2806-
2808

3. Mepna,2 , 2862, XER2, 42 s P iR e R A AR G R RAN]. RAE LS TRR,
2009,31(12): 2982-2987

4. BT, TS, XA AR RURIL g rE k1. R4 TR WL TR, 2010,32(4): 846-
850

5. 4L, FHIEA,  HMH, (s R PNSCTRIHSA fuld i Ak 5 v W S erah UG al s kD] 280 TR
L7454, 2010,32(7): 1389-1393

6. RUIAE, Rmi, vk, wEHE R R GRTHEONEAR N P S EVED]L R TR S TR
2010,32(9): 1859-1862

7. XEA, EgEn, B LR TR AR R ik D] R4 TR TR, 2010,32(10): 2076-2080
8. KB AN, 1Ak R IR T RRT R S sl RGPS5 S F ik e d]. R4 TR S f A4k, 2011,33(1): 151-
0156

9. FHEF, FRUKME, W, IMFE IR AR S USSR LA S ED]. R TR S TR,
2011,33(4): 847-850

10, WIRARL.2. EMRL.2, EEMRAEL2 LT SRR ) SRS B A e R I R e ] R RS A ER,
2011,33(7})): 1658-1663

11, ¥, Wimel, 750t 35 TR s 1 Ik g B s e 50k ). R4 TR S H PR, 2011,33
(8): 1875-1880

12, Zeughk, Jhgfe, JA =g, Mg, ) BRg 38 1 i s AR e 20 A 59/ HAR TS il ] R4 TRS TR,
2011,33(10): 2149-2153

13, @il FEbkp. B, R Tetroletds i UG A i@ I Hk D] R 48 TRE S i TR, 2011,33(11)
2536-2539

14, I, AFEZE, R IX )N AR sl ()L AR LMS [ g v i e [I]. R4 TR S R, 2011,33(12):
2762-2766

Copyright by Z4: TR 57+ K



