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VE PHAN LUC O CHAN ROBOT TU HANH

PHAM HUYEN, NGUYEN THANH MAU

D2 ditu khién chuyén ddng cia robot, cin biét phin lrc cda mit twa dit vio chin robot.
Pic bée 1a trong pha diu chuyén d6ng cda robot. DHBu kifn khéng trwegt chin cla robot trong di

chuyén mét difm twa va hal diém tuwa di dwoc xde dinh trong (1, 3]
Trong [2| da d& xuit mét thuit toin ditu khidn robot tw hinh.

& bii bio niy, cie téc gid khio sit chuyén ddng cla robot dwéi téc dung cda thuit diéu khign
di dwge dwa ra trong [2]. K&t qud cho thiy: C4 thé chon nhing théng s8 ban diu cida chuyén

" ~ ~ ~ N . .
domg 48 hé s8 trwot chin ¢b gid tri mong mudn.

1. PHUONG TRINH CHUYEN DONG

Giit nguyén cic gid thiét va cic ky hidu nhu trong |1, 3] phuwong trinh chuyén ddng mét pha

twa sau khi ha bic c¢é dang {2
Ux =M™ 'Ry ~ Ly(QPsin o — (lcos as),
Uy = M7YBy — g+ Ly{0cos ay + Osinag) + Ty MUy — Ty Y(Yz — H),
I0 = RxY, — Ry X + M(g+ Y3)La sin g + M Xq L cos as,
Xy = Ux + Xanp + Ty 1 (X2 — Xanp);
Yy = Uy + Yapp — Ty (Y2, — H),

(&)= () =2(&) 2= (5 %)
Ux, Uy chon nhu (2.3) trong [2]:
U = X5 = Vo (1= e /™) 4 T Xo = V[T + To (7™ - 1)] = X3, },

. Y2 —H r Y., — H
Uy =V, — 10 22 =TTo _ ,~T/To} Lp-ily, - 22 T Ly T[Ty _ o ~T/To) —H]
Y 2 TZ"TD(E e )—I—O tz‘ Tz“‘To(Z{% e )
chuin héa hé (1.1): d&i bién s8 '
Ri=R.riiy T=T.4; X; =Loz;; Uy =U.up Li=L.6; Q= 1=1z,y
cic gia tri diic trung phéi thda mian hé thic
R.o=Mg Q.=RL.; U, =Q. K™, L. =T Vo; L. = H; K= L.MT{,
véi phép déi bign erén, hé (1.1) dwa vé dang khéng thir nguyén:
du,
n ;‘ = p, — n£3(w2 gin oy — wcos a) — et 4 pu, — 5T — T2np),
du, -
#E =ry — 1+ sy (w? cos og + @ sinaa) — €(e” T — 77} + puy — x{yg — Yanp),
dw ) - -
Pﬁmgt— = rgys ~ ryZz + L sin C!g{l + plly + E(f ut _, 1:1) _ [,u,uy — Yz — ygnp)] } +
+ 43 cos QB{F“:L: +ne Tt~ [_.U.uz — m(za - Ifmp)]}n {1,2)
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d.‘.l:z

dt

dya
df

= #"C_luz + '7(1 - C_t} - (-"52 - 52:19):

w.”'t) — {¥2 — Y2np),

HEWES SR

= prc_lu.y + n(e_'”t —e

x =
Chuan héa U,, U, dwge hé thicc nhw (2.4) trong [2] "
rrl~ -1 dIg (1 —¥at -1 -1 =gt 1 —-1i_0 .;‘j :
Uy == KU T — € )—l—ro Tz — T [tm—ro(e - )]—TO Topis
Lifdy (8, 1) o :
- 1 2 " - - - 1 - !
Uy = K {'&;‘“——?\,1 (e Nt _ g "’t)+fol[y2—(ygp—~l)(Ngc . "’")~1}}.. "
| (1.3) |
¥ day g
T, T, L. Vo ‘
= —— fy = —— K = - = - !
il TZZ v T2 TD ) T2 yoo1 gT* t
¢ Yo - H T.(YS - H ‘
= n
gT {Tg - To) L;(Tg - To}
toli Ty ~ Ty cdn Ty ~ T < T, khi 46 p = Ty/Ty < 1. Didu kién d3u cho (1.2) chon nhr sau: i
12(0} = 92(0) - Cta(O] = 0; V yg({)) = Yo; 272(0} = Zp; 053(0) = p. (14)
on tir (1.3) ¢
u=(0) = w(zp — 2, )07 uy(0) = Klyo — 30l -
éu chon
k{zo — z0,) = sipy k(Y — yl,) = s2p
hi dé:
ug(0) = s1;  ty(0) = s2; 1,82 ~ 1.
hay @ biug gid tri cia né vio hai phwong trinh dia cda hé (1.2), vi€t k&t qud duéi dang ma tran, ‘
rge . 7 ' : § :‘u‘g
. i B
d |u r 1, :
B—|""y=4,{F B C. 1.5 ' :
T [“y] l[ryJ+“ [“y}—{b (19) F i

¥ ds Ay, B nhur 4;, B cida [3].
Trong bién rz, ry th (1.5) cé dang:

it [’1] :A;lFB-lAl[ :I-I—,u[ J+A FB1C,, (1.6)
dt [ 7y Ty Ty

Co = € — [ (P2 49)] [ ]
hw d3 biét [3] didw kién 8n dinh tiém cin nghidm cda (1.6) 1a
A;'F-B A4y =Dy Dy=-E; Di=A;'F; Dy=B"14A,.
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do dé:
i Fz | . _|T= + Tz | _ D—lB—lc
M ] Ty Bl 1 o

dIg |

o pr g (L= et — (32 — Zanp), 3 (L.7)
dy - - - |
_d_: = pk luy + n(c Tat _ 'm) - (yz - yznp)-

2. XAC DINH PHAN LUC
Giai hé (1.7) bing phwong phép tich chuyén dong {4}
Nghiém cda {1.7) & gin ding bic “0” theo p 13
—(0]( )
Tr t) 1 y— N d - | =0 — . d — . —
[F_EP) (t)] =D B S0 -EY) = (B0 - A (- 5) = (7 - 7).

giit lai cdc 3 hang bé cip = p~2¢ dwoc:

R 1 [1— eZsing -
o _ ne ) -1 1 £TsinT  eTcos T
B=2£ C= [__1_ g(e_"“—e""“t)} ;o Dpt= A [ —eysin®d 1+ eycosa |’
) Flo)] . '
A=1+g(ycos@& —Tsina); F’fo) =~ D" C,. {(2.1)
. piadl
do dé:
_(0)( I _ [
e (t)] _ [1—eE . — ETCOS T gt oyt
{FLO)(t)] = [ e }qe SIn o -+ [I+s§cosa" [1+§(e e )] (2.2)

di thiy FS,:O) dat gid tri 1ém nhit bing:

?i_o] =n+ezycos{og +ypp) tal t=0
con 7o' dat gid tri nhd nhit bing

FLG} =1+ ezgcos(ag +p) tait=0; arcign = wo.

nghiém gin ding bic “0” 48i vé1 p trong l6p bién [4] 12
{0) ‘
11r '311 -7 n :
= 3
] =[] 11 (2:5)

25 T I S S I Um(o) i _mn
]l ]+ (- 3]
Hién nhién Trl" 16m nhdt khi 7 =0, Tl bé nhit khir =0
Tir sw ddnh gid niy cé:
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— —{0]) (0)
7o+ Iy v 1z

flt) = T < f(o) = —{0j {0 [t=0"
Ty i llry Ty A ey ree

Tir (2.1) va {2.3) dwoe :

0}, r ()

7y 4 Ty —1l# -1 [%(0)} [n“ [ﬁ} [f?}g
-y — Do N

kante IR L I R H IR HERK

_ I [ &) — 81&xyp 81t g + 83T COS Gy

A | —esiypsinag + g3 + szEupcosap |

=0
t=0

do dé

-

81 .
1+ &(z0 cos ag — zp — sin ag)
52

51 .
S2 1+ syg{cos g -+ — sinag)
Sz

cot # nhd

f{0) = %[1 + e{zg — yo){cos g — sin ao]]. (2.4)

Nhin xét: K& qui (2.4) cho thiy thudt todn ditu khidn cda [2] Iam cho chuyén déng it bi

anh hwéng béi didu kidn diu. Néu chon ap ~ —#/2 con 55 < 0 chuyén déng difn ra t8t dep nhit:
néu chon T = yo thi géc iéch ban diu oda thin so véi phwong ding thing khong dnh hwdng d&n

hé s8 trwot chin.

Cé thé chon o, ¥o sao cho 51 /s nhd dén gid tri cin thi€t 4@ chuydn ddng difn ra b loi nhit.
Cang trinh nay dwoce hodn thinh véi sw tai troe cila Chwong trinh Nghién ciru co ban trong

linh vyc Khoa hoc tir nhién
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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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