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Dynam ic character of robot getting
in touch with environment

CH EN Jun-jie, HUAN GW ei-yi, SON G A i-guo
(Department of Instrument Science and Engineering, Southeast U niversity, N anjing 210096, China)

Abstract: Dynamic character of robot getting in touch with envirorment is described by dividing into
section The series equivalent dynamic model of the environrment in steady contact is further re-
searched Complete three-dimensional dynamic equations of the systan and their regponses are ana-
lyzed The deviationsof the controller outputs, task frane estimatesand de-coupled errorsof themodel

parameters, and tme-varying valuesof external disturbance are taken into acoount to found the dynam-
icmodelsof the system.
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,  2(a) 2(b)
1 , X = X1+ X2
1) , [6] ,
I
2) I Za(s) -0, Ka -0 ,x1= 0,Xx= X2
’ Ze(9)= Ze(s) = MeS+ be+ ke/S= mS+ b+
’ ’ ke/s, ]
2 Hertz-type
(3]
Zeo(s) -0, mMe - ,x2= 0,x= x1 |,
3 Ze(s)= Za(s) = MaS+ ba+ ka/S= mS + be+
111,
ke/S, :
3
[4,5] _ _Za(9Ze(s)
, Ze(9 = 709 + Za(® "
- - , MemMeS® + (Mabe + Mmeby)S*+
(mel+ me2)82+ -
(Make + babo + Mekea)S +
- (b + be)S + -
’ ko + boks) + Kake/S
Z(a) ( - (ke1+ keZ) (2)
[41 5])1 - -
[4.5] , (Mme + me2)52 (b + be2)S
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Ze(S): ,
MeaMe 3 mMabaser
ke1+ ke2 kel+ kez (6) X X
Meke + Dabe + M eKe
kel+ ke2 S+ ! (6) 1 (7) o) (9)
Duke + boke  Kake/S 3) ,
kel+ kez k91+ kez = (n . n)T e
= (n n, n
(3) ) .
kel ke2
_ Make + + mek w= 6+ AB, )
M= Ka + ke .
6= d(@n) /dt (8)
B.= baKer + Bepkes K.= KerKe _
ka + ke ke + Ke2 AQ= (sin@- 8)n+ (1- sB)nx n(9)
Ze(9= M S+ Bet KofS (4) 8 n ( ).48
Fro= (Fo fry fr)l ,
Cartesian O-X-Y-Z J
n=10 / 8= 0 (10)
meX + beX + ke(X - X) ='f + Afe  (5) (7 AB, w= 0

, Me= (Ma Me Me)', be =
(b« by be)'  ke= (ke ke ke)'

"x =
X Yy 2) , t
X A e =
(Af o Afe Afa)'
4
Xg = (de Yy Zdz)T y
m:X + b (X - Xa) +
kr(CX - Xd) :Cfe+ Af ¢ (6)
y C 1
,d
,Te , Af
mr, = (mrx m ry mrz)T,br =

(bx by be)"  ki= (ke ky ke)'

X:= x vy z & & M) (12)

(10)
(8]

X =G+ JX (12)

G = (XG yG Zc eSx e§y eiz)T (13)
Osx
3= [ Ree O j (14)

Osx3 lax



60 17
1 - & 6y ,
Re = 8. 1 - B (15) U«
- & 6 1 o (1) o (1)
(11) B, B, B , =h(®)uw (), I &lasl nll ol ul o,
J (14) Mty 0w L L ,h(t)
Vo= G, (5), (6) (12 o (1) ,

(8]

Me+ I'MI)X + (bet+ JTHJI)X +

(ke+ J'kJ)X = U (16)
U=JTfu+ Afe+ JTAF +

kXe- JTk/G (17)

for= bXa+ kXg (16) (17)
t U
fb Ux )

fo= J"(1- S)fw+ kXe- J'kG  (18)
Ux= J'Sfu+ Afe+ JTAF, (19)

S: = diag(a, &2, ,0%),

Xo:= (Xoo  Xoz xos) " Xo:i= (Xo1 Xoz
Xo6) | I
x (t) = rie"' + re2+ fo/k+
&)+ &) (20)

x(t) = ket + e+ &(1) + &(1)  (21)
f() = MeX+ b+ ko)rie™ + ke(fo/k -
Xe) + MeX+ bede+ ke)re2 + &(t)
(22)

r = (Xo- )\Z(XO' fb/k))/()\l' /\2) (23)
r:= (xo- Axo- fu/k))/ (- X&) (24)
6(t) = MS*+ bS + ke) (& (1) +

& (1) - Afe (25)
A2=- (bt { b2- 4km)/(2m) (26)
m=me+ m:,, b= b+ b
k= ke+ ki (27)
el (20)  (27)

L
, Mix = My = M= mr,brx: bry: b= b
kix = kry: kiz = ki ,
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