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{Fh(t) = Fe(t)

(1
Vm(t) = Vm(t) = Ve(t)

Z[ = F/z/Vm (2)
Zo= FJV. (3)

(1) .
Zi= Ze (4)
Zu= (5)

F(l.s
Zout = V(l (6)
ZI = Zin+ Zm (7)
Znul = Zv (ZL + Za) (8)
In Zs , , Ze , . 7>
Let Zs,

Zuulz Ze + Zs (9)

; (4)

Ziu = Zou[ ( 10)
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1 N Ii( Vi)
Ui( Fi) J’ U'( N ) U(t) = [w(t),uz
(1), w1 1(0)= [i1(2) w(t) L(t)]
[5]
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3 , :
Ui(S) = Zotanh(SU/vo)I1(S) + sech(Sl/ Vo) Ua(S) .
— I2(S) = — sech(Slvo)I1(S) + tanh(SU Vo) U2(S)/Zo (1D
Zo= L/C, vo=1/ LC,L .C
Zo= lLvo=1l/T, (11)
Ui(S) = tanh(ST)I1(S) + sech(ST)UxA(S) -
- I2(S) = — sech(ST)I1(S) + tanh(ST)Ux(S)/ Zo (12
(12)
US) = L(S)| | 0 e[| Ui(S) + 1i(S) .
UAS) + IA(S)] e 0 )|US) = IxS) (19
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ISI = supA (S (](L)) = supA 0 =1 (15)
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| Zan(jW= = Zu(jw)= Image[ Z(jW) ] 2L
| Z"':(J'@ == Zo(jw = Image[ Z1(j W) ] (16)
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Image , Zan(S) ,Za(S)
5 ,
, 4 (1)
; (2
Ui(S) = Ux(S)e > + 1i(S) (0’ + Zan(S)) = 12(S)(n° = Zau(S))e ™ -
(0’ + Za(S))I2(S) = (n° = Zan(S))I1(S)e ' UN(S)e *" = UxAS) (17
Zo(S) = n*+ Zm(S) = n’+ Image[ Z.(S)] (18)
Za(S) = n* = Zum(S) = n° - Image[ Z.(S)] (19)
* . (18) (19 (17)
Ui(S) = Ua(S)e ™ + Zu(S) (I(S) = IAS)e ") 0
Za(S) = Za(S)L(S)e ™"+ Ui(S)e™ = UAS) (20
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5 4 , (1)
Fam Va .(2)
Ui= Fan,Uz= Fuas, h= Vi, [2= Va (20) , 4
Fin(S) = Fa(S)e ™"+ Zu(S)[Vu(S) = VaS)e "] (21)
Va(S) = Va(S)e ™ + [Fan(S)e ™ = Fu(S)1/Z:(S)
(21) .
(21) :
Fan(S)  (Zoe'" 4+ Za'\Zow+  Za 2 = &)
Zin(S) = Va(S) = (@ = e Vit (Zoe + Zu ) (22
(10) :
Za(8) = Zou(S) = Zs(S) + Ze(S) (23)
(21)
Fin(S) = Fd(S)e*”+ [Z(S) + Z(S)] TVau(S) - Vd(S) o
Va(S) = Va(S)e ™+ [Z(S) + Z.(S)] '[Fan(S)e *" - Fds(S) (29
(24 ~
(24) :
{Fm(S) Z(S)_Z Z(S)1Va($) s
Va(S) = Vu(S)e
(25) . Z Z
=1, Anderson [ 2] :
F(S) = F,z.\-(S)e’VST + [Va(S) - Va(S)e ] (20
o Va(S) = Vu(S)e ™ + [Fau(S)e > = Fu(S)]
Zi+ Ze=C,C , Niemeyer [ 3]
{de(S) = Fu(S)e ™ + C[Va(S) - Z:(S) e (7

Va(S) = Va(S)e ™ + € '[Fan(S)e”

»Anderson  Niemeyer

- Fa(S)]
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A NEW SIGNAL TRANSMISSION METHOD FOR
FORCE REFLECTING TELEROBOT SYSTEM

SONG Aiguo JIN Shijun HUANG Weiyi
(Dept. of Instrument Science & Engineering, Southeast University, Narjing 210018)

Abstract In this paper, a new method of signal transmission based on non-passive impedance mat ching is
proposed, which can maintain both the stability and good transparency of the force reflecting telerobot system
in the presence of time delay. The analysis shows that the existent passive algorithms of signal transmission
for telerobot system are special cases of this new method. At last, the experiment results demonstrate the ef—
fectiveness of this new method-
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