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VE PHAN LVC 0 CHAN ROBOT TV HANH 

PRAM HUYEN, NGUYEN THANH MAU . . 

D~ di€:u khi~n chuy~n dQng c1la robot, c'an bie"t phlm ll!c crl.a mi(it tl!a d~t vao chin robot. 
D~c bi~t la trong pha d'au chuy~n d{mg ella robot. Di~u ki~n khOng tru·qt chin cda robot trong di 
chuy~n mQt di;:;m tl!a va hai di&m tl.!a di dm;rc xic djnh trong [1, 3]. 

Trang [2] da d€ xuit rn9t thu~t toin dieu khi~n robot tv- ha.nh. 

6 bii bio nay, cic tic gilt khlw sit chuy~n d{mg cUa robot du-&i tic dvng cUa thu~t di"eu khi~n 
cU. drrqc drra ra trong [2]. Ke't qui cho thiy: C6 th6 chgn nhii'ng thOng s5 ban d'au cda chuy~n 
d{mg d~ h~ s5 tnrc.rt chan ~6 gii tri mong mu5n. 

' " ' 1. PHU<JNG TRINH CHUYEN DQNG 

Gifr nguyen cic gilt thie't vi d.c k:Y hi~u nhu trong [1, 3] phrr011g trlnh chuy&n d(}ng m9t pha 
tl)'a sau khi h~ b~c c6 d~ng [2] 

. -1 2 . . 
Ux = M Rx ~ £3(11 sma3 ~ Ocosa3), 

Uy = M- 1 Ry ~ g+L3(112 cosao+Dsinas) +T0-
1 [Uv ~T0- 1 (Yz ~H)], 

ID = Rx Yz ~ Ry Xz + M(g + Yz)Ls sin <>s + MXzLs cos a,, 
. . -1 

Xz = Ux + Xz,., + T0 (Xz ~ Xznp); 
. . -1 

Yz = Uy + Yz,, ~ T0 (Yz ~ H), 

( ~~) = K F ( g~ ) = Az ( ~~) 
Ux, Uy ch9n nhl! (2.3) trong [2]: 

Ux = Xz ~ Fo(1 ~ e-T/To) +To-'{ Xz ~ Fo[T + To(e~TjT, ~ 1)] ~ x~p }, 

(1.1) 

. Y 0 ~ H " Y. ~ H J Uy = Yz ~ np (e-T/To ~ e-T/To) + To-Ily2_ np (Tze .. TfT'.l -71_le-T/To)- H 
~~~ ~~~ 

chu~n h6a h~ (1.1): dili bien s5 

R;_ = R*ri; T = T~t; Xi= L*xi; Ui = U*ui; Li = L,.li; 0 = fl*wi; t = x, y 

cac gii tri d~c tnrng phc\i th6a min h~ thll-c: 

R* = Mg; Q* = R-~;L.,; U* = Q*K-\ L* = T"V0 ; L* = H; K = L*MT1-
1

• 

v&i phep dOi bie"n tren, h~ {1.1) dU'a ve d~ng khOng thlr nguyen: 

du, 2 . . -t ( ) J.Ldt = rx- 1'1:l3(w sm OJ- w cos a3)- T/C + Jl.Ux- r.:. Xz- Xznp , 

du 
J.L dt = ry - 1 + x:£3(w2 cos a3 + W sin a3) - e(e- 71t- e-!:~t) + j.J.Uy- 1\:(Yz- Y2np), 

p2 K.~~ = rxY2- ryx2 +£3sino:3{ l+p.Uy+ E(e-llt -e-!zt)- [fluy -K.(Yz- Y2np)J}+ 

+ £3 cos 0<3 { jtUx + ~ e -t ~ [~tux ~ ~<( Xz ~ Xz,,)] } , ( 1.2) 
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dx2 _ 1 ( -t) ( ) dt = Jl.l'- tLx + ry 1 - e - x2 - Xznp , 

d~z = Ji.K.- 1uy + n(e--ylt- e-·11t)- (Yz- YZnp), 

[ ~~ l = F [ ~: l = A2 [ ~: l 
Chufu hoa Ux. Uy du-qc h~ thrrc nhrr (2.4} trong [2j 

r day: 

:oi: T0 - T. con T1 - T2 < T. khi do I'= T2 /T0 « 1. Di~u ki~n dau cho (1.2} ch9n nhrr sau: 

xz(O) =liz( D)= C.3(0) = O; Yz(O) =yo; xz(O) = xo; a3(0) = ao. (1.4} 

on tlr (1.3) co: 

hi do: 

u,(o) = s 1 ; uy(O) = s2 ; s,s2 - 1. 

b.ay W b!ing gii tr! ella n6 vao hai phrrang tJrinh d1iu cda h~ (1.2), vie't ke't qui du-&i d~ng rna tr~n, 
trqc 

(1.5} 

r dol A1 , B nhrr A1 , B cda [3j. 
Trong bign r., ry thl (1.5} co d~ng: 

(1.6} 

hrr dii bigt [3j dih ki~n Sn dinh ti~m c~n nghi~m ctla (1.6} Ia: 

A2 1F·B- 1 A, = D 1 ·D2 = -E; D1 = A2 1 F; D 2 = B- 1 A,. 
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do d6: 

' ' 2. XAC DlNH PHAN LVC 

Gi!U h~ (1.7) blDg phmmg phap tach chuy€n di)ng J4J 
Nghi%m crl.a (1.7) (, g1in dung b~c "0" theo p. Ia 

B=E; D-1 = 2_ [1-eXsinei 
1 fl. -ey sin a 

do d6: 

eXcosa l 
1 + eYcos Zi ' 

[ r~'i(t)]- [1- dl _, . _ [ ex cos a l [1 <( -o,t -o'')] {o) - 17e sm a+ 
1 

_ _ + r., e - e . ry (t) -· +eycosa 

d~ th5:y T~0 l d~t gii trt l&n nhat blng: 

r~0 1 = ~ + ex0 cos(ao +'Po) tei t = 0 

cOn rLo) d~t gii t:r! nhO nhit b!'ing 

r~0 1 = 1 + ex0 cos(a0 +'Po) tei t = 0; arctg~ ='Po· 

nghi~m g'an dUng b~c "0" dO'i v&i fJ. trong l&p bien [4]li 

[:~] =-w'(o)[[~:~~ll + [i]l- [i] · 
Hi~n nhien II rio) l&n nhit khi r = 0, Ilr~o) be- nhit khi r = 0 
Tlr sl! dinh_ gii nay c6: 
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(1. 7) 

(2.1) 

(2.2) 

(2.3) 



) lr, + 11rx I ( ) 1"~01 + IIri
0 11 

f(t = ry+ITry ~ f 0 = r~oJ +11rLoJ ;;;~· 

Tir (2.1} va (2.3) drro-c : 

do d6 

coi e nhd 

[ r~
01 

+ rr_ r1°1
] = n-1 [ ~ ]- n-1 (o) [ [ ux (o)] + [ ry ]J- r

1 

ry] + [ ~] 
r~O) + J1r~O) •~c 1 1 1 uy(O) 1 .1 , 1 

t=O 

1 r St- Sl£Xo sin O::Q + S2e>Xo COS O::o l 
= .6. ~ -es1 yo sin o:o + s2 + s.2£Yo cos O'o · 

f(O) = 
31 

s2 [ 

81 ] 1+c(xocosao -x:;;sinao) . 

1 + eyo (cos ao + - sm o:o) 
32 

f(O) = "-'-[l+c(xo -yo}(cosao -sin no)]. 
Sz 

(2.4) 

Nh%n xet: Ke't quit (2.4) cho tldiy thui].t toa.n di€u khi~n ella [2]Iam cho chuy~n dQng it b! 
<lnh hrr&ng b&i di'eu ki%n d'au. N~h ch9n a: 0 ,.... -r./2 cOn x 0 :S 0 chuy~n dF,mg di~n ra tOt dyp nhat: 
neu ch9n Xo = Yo thl g6c l~ch ban aa.u cda than so v6-i phuang dlrng thing khOng inh hu&ng de'n 
h~ sO tnrq-t chin. 

C6 th~ ch?n Xo) Yo sao cho sl/s2 nhO aen gii tr! din t'hie't dg chnyen c19ng di§n fa c6lqi nhiit. 
C6ng t.rlnh nay du;gc ho~tn thi:tnh v&i Slf tai trq ctl.a Chuang trlnh Nghien dru cct blm trong 

llnh VlfC Khoa hqc tv- nhiEin 

Dia chi: Nh4n ngt\y SD/7/1992 
Dq.£ hqc Xdy dif'f!9 

D~z· hqc Su: phq:m I Hd Nqz· 
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SUMMARY 

ABOUT THE REACTION AT THE ROBOT LEG 

In this paper the authors studies the robot reaction using the new controllable method of 
walking robot. The result gives us the most optimal motion for robot. 
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