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I- DAT VAN pi

DE c6 dwge m§t thiuft todn didu khién Robot ching ta cin dya trén co s& lya chon mét mé
hinh cfiu tric co hoc Robot diing d&n. Trén mé hinh cku trdc, xdc djnh duwgc diém dfc trung vi
qui dgo chuyén déng cda né. Chinh nhitng théng s8 ddng hoc vi quff dgo chuyén déng cla diém
d¥c trung d6 méi gidp cho ta ¢é co s& dd x8y dyng md hinh didu khién va x4c lﬁp che thut ton
dféu khién cho Robot.

I - PHAN TiCH MO HINH CO CAU KHOP PHANG

Trong cdc md hinh co hoe cda Robot, m8 hinh cfu tric cé viing 1am vige cBu khép 1A phie
tap nhft vd phln 16n cée logi Robot son, hin, 1dp rdp d8u cé6 h§ md hinh cBu khép phing. Dic
trung phdng thé hién nhw sau:
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Hinh 1. D¥c trung déng hoc co cku Robot Hinh 2, Xéc dinh gée ~o clda
¢é viing lam viéc chu khép phing. kh&u d§c trung

Céc tdm Oy, 03, 03, 04, Op n¥m trong cing mét mit phdng hep véi tryc X cda hé toa b
géc (01) mét géc ;.
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Véi cfu triic 6 bic ty do, khéu 6 1d mét khu cing géc khuyu dwge chon 1A 90, Véi gid
thiét trén v véi gid thiét 18 phwong cda khiu 6 (g8m 2 khuyu dg v d7) khéng déi trong qué trinh
chuyén d¢ng, khiu 5 I4p dBng tryc véi khuyu dg cda khéu 8 ciing s& khdng d8i phwong v dwoe
goi 1A khfu difc trung, theo hinh 2. Géc cla khiu d¥c trung ndy khéng d8i vi cé gid tri:

Yo = pa + @3 + pg — 3607 (1)

M3t khéc gée pp ciling bing h¥ng 88 dwge xde djnh trwée trong qué trinh dféu khidn. Cho
nén cé thé xem tdc d9 cda thm toa 48 04 ciing 1 t&c dd cia didm P (t4m ban kep) va quy dgo, sai
88 quy dgo chuyén déng cda diém P ciing 1d t&m 04, Do d6 trong mé hinh ndy thay vi xét didm
P ta xét diém 04 vA goi difm 04 1d diém difc trung.

Il - XAC DINH CAC THONG 86 DONG HQC CUA DIEM DAC TRUNG

Tir hinh 1 ta xdc dinh dwoc bén kinh toa 4§ diéin d¥c trung (04) theo cdng thike:

n=3

M04)4,1 = H Ann-1704)4.0 (2)
n=k41
fO4)a1 = Az,1.A3,9.7(04)4.3 (3)

Trong dé:
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MO4)4s = =d4 cos g ')
b —di sin ws
0 /
Thay (4), (6), (6), vo (3) ta c6 cdc ton dd cia diém Alic trung 04 & thai didm i
Xb, = da cos @} sin o} — dy cos ! sin o cos h = dy cos 0} cos 4 cos ) (M)
Y5, = dasin @} sin o} — dgsin ! sin o} cos h — dq sin ! cos o} sin o} (8)

Zf,. = dg — dy cos } -+ dy cos 105 cos ©h = dgsin 1} sin o (9)
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Sau khi rit gon ta cé:

Xb, = dy cos o} sin @} = dq cos o} sin(p} + ) (10)
Y{, = dasin o} sin o} — dysin @} sin(§ + ¢4) (11)
Z}, = da — d cos p} + dy cos(iph + ) (12)

Khi dgo hdm céc phwong trinh (10), (11), (12) ta c6 vén t&c thinh phBn cda diém d¥c trung
04
Vo, =w sin o} [dy sin(ph + @§) — ds sin ] + wg cos ¢}
" [dscos b — dy cos(ph + k)] — wady cos @ con(ph + ) (13)
V}o‘ =w) cos p} |d sin p§ — dy sin(iph + ph)] + wg sin g
[da cos 0§ — dy con(h + ©h)] — wady sin | cos(h + ph) (14)
Vo, =walds sin g} — dysin(p§ + p4)] ~ wady sin(ph + h) (16)

T cdc phuong trinh (10), (11), (12) xéc djnh cdc chuyén vj cda diém d¥c trung 04 theo quy
dao chuyén d8ng & thyididm ¢ va ¢ + 1

AXGH! = dy(cos pft sin it — cos ! sin h)

+ dy[cos o} sin (i} + ) — con it sin(ph*! + 5+ (16)
AY(;-“H = da(sin i sin p§™! — sin o sin h)

+ dasin | sin(i0} + §) ~ sin i+ sin(ph*! + ph*)) (17)
Bidn 44i (16), (17) theo géc ¢, ta cé: ‘

AXy ! = cos it [dy sin ot — dysin(phtt + 5t1))

+ cos o [dy sin(h + h) ~ dy sin ) (18)
AY5H = sin i+ [dg sin gt — dysin(pht! + o5t

+ sin o} [dq sin(p§ + }) — da sin 0} (19)
AZGH = dy(cos ph - cosphtt) + dyfcos(ht + k1) = cos(iph + ©h)] (20)

IV - XAC DINH THUAT TOAN PIRU KHIEN CHUYEN DONG CU'A ROBOT
THEO BA PHUONG TREN €O 8¢ MO HINH DONG HOC

1. Thuft todn dféu khién theo phwong Z

Theo phwong nhv ¥ dgo h§ théng phdi thda mén hd phwong trinh sau:

AXUH = Ay 2 g | (21)
on. = Vyﬂ‘ = 0 ' (22)
AZ = AZ, (23)

V!u. = Vg, =const (Vz, #0) E (24)
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T 21 ta rit ra

Tir (26}, (18), (19) ta cé

1\"“ 4 A""'” = 0 = dy (sin(it! - sin p})
+ d4['“‘('Pa +p8) = ein(pg! + it

Tir (22), (25) va (13), (14) ta cé

Wy = 0
- Vzp'CO'('P‘2+P‘5)
W3 == da. 8in ©f
3. Bin 0}
w Ve [de con(h + ) — dacosiph)
8= da.dy. nmp‘ <ol + 5 e
_Vz,.conph
we W dy. sin o}
Wy = 0

Tir (26) ta ¢é nh§n xét:

~ Trong pham vi 90° < g3 + 3 < 270¢ thi Bx = dy[sin(e} + }) ~ sin(ht* +

Inén dwong vh Apg = --Aps (Ap; > 0).

11

{26)

(26)

(27)
(28)

(29)

(30)
{81).

b obth)] ludn

~ Trong pham vi 0 < 3 < 90° thl Ax = da(sinpi'! - sinp}) luén ludn dwong vi 00° <

P2 < 1807 thl Ay lubn 8m khi Apy > 0,
Tir (20) ¢ nhén xét:

-~ Khi 90° < 103 + 3 < 180° thl By = dy[cos(pph™! -+ it} - cos(p} + h)] ludn ludn &m.

-~ Khi 180° < p; + 3 < 270" th) B, ludn &m vk By = 0 khi Apy = Ap, Apg > 0.

- Khi 0 < 3 < 180” thl A3 = dy(cos b — cos ph**) ludn durong,

3. Xét quy dgo chuyén dfng theo phuong Y

Ta cling xét c&c h§ phwong trinh sau:

AXTid = AV 2
Vxo, = Vg,,‘ =0
AY = AY(t)
Vfo. = Vy, = const (Vy, #0)

(32)
(33)
(34)
(35)
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suy ra:
Vy, . cos ! ‘
= - 36
w,l dy. sin(p} + ©}) — dasin B (36)
Vy,.8in o} . sin(ph + ph)
= 7
“ ds. sin o} (37)
Vy,.8in ¢! . . .
wy = = m[d‘, sin(iph + 0h) — da sin p}) (38)
b ol alnil
- _an’;‘_ﬁw 7 (39)
4 8in o} ,

wg =0 (40)

Twong ty ta ciing cé:

da, . :
AXo, = ?a[lm(m = 3) ~ sin(ip1 — 2 + 24¢p)]
de, . , p
+ 5 [sin(py + g2 + @a) = sin(ps + 03 + s + 24p))] =0
d "
AYp, = f[m(m + 2) — cos(y + 3 + 2A¢, )]

d .
+ -,f'ICOS(m —pa ~ pa) = cos(ip1 — 2 — 3 + 240y )]

8. Quy dgo chuyén dfng theo phuong X
Ta cé két qud:

AY"”"-" =AZ"*W =p
Vyo‘ = Vza‘ =0
AX = AX(Y)
Vxo, = Vxp = const (Vx, #0)

e Vxp . 8in 4
dasin(pf + ©h) — dy sin ¢}
_ Vxp. conpf sin(pf + h)
B da. sin %
_ Vxp.con ol [dy sin(ih + 04) = d sin 0]
o da.dy. sin o
_Vxp.cos . sin 0}
dq. ein p’é

wa

W3

Wy =

wg =0
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END

Hinh 3. 8o 8 thut todn diéu khién chuyén déng cda Robot theo 3 phwomg X, Y, % +
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f

d
AYo, = f-[cos(m + p3) — cos(py + w3 + 2Ap1)]

d
& f’[coa(p: = 3) = cos(p| = p3 — 3 + 2A¢p1)]

Vv - KET LUAN

Qua vidc x4c dinh céc théng e8 ddng hoc cda didm d¥c trwng vi vide khdo sdt chidu bién
thién cda quy dgo chuyén ddng ciing véi vige han ché a4 sai léch chuyén vj theo cdc phwong, chiing
ta 8é xAy dyng dwge cde lwu dB thuft todn didu khién cho Robot theo 3 phwong X, Y, Z.
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SUMMARY

Method to build the algorithm to control the Robot on
the dynamic model with plane - spherical co-ordinate
by three dimensions X, Y, Z

Basing on dynamic parameters as: speeds, translations on three dimensions and morring
trajectory of distinetive point have tomade algorithm to control industrial Robot, that is working
in gone with plane - spherical co-ordinate,



