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TOM TAT

Cung \6i su phét trén manh e caa khoc hoc va K thuat; hé md va mang noron ngay cang
dugc ung ding foNng rai trong nhiu linh wrc. Dya trén logic aa con ngoi, voi uu diém don
gian va i |i chinh xac nhing théng tin khdng cte chin; hé md va mang noron nharab dadem
lai nhidu hiéu qui dang K trong inh wc diéu khién va tr dong héa. Bi vu hé diéu khién moy
noron |a bai toan quaneig va én thiét dé nang cao i qua diéu khién, o tien dé cho v
giai quyét nhirng bai toan kthuat véi do chinh xac cao, ri 1a nhing bai toan khong thhaic
khé m6 hinh héa. Bai bao nay trinh hig ding aia logic nv va dai sb gia tr vaod|eu khién
md, két hop mang noron nhamab va ¢ diéu khién my xay drng trén |i thust dai sb gia tr, két
hop gitta ghi thuat di truyén va gii thuat lan truyn ngroc dé nang caaid chinh xac ga b
trong $ trong mang noron nhanab.

Tir khéa:ti wu héa, @ mo-noron,dai sb gia tr, giai thuat di truyén.

1. GIOI THI EU

Logic my va mang noron nhanab d4 duoc nhiéu tac gi nghién ¢u vaang ding trong inh
vuc diu khién va tr dong héa. Co4t nhiéu cdng trinh va bai bao nghiéawvé diéu khién m,
dai sb gia tr, mang noron nhanab, ding nhr & md noron dra trén logic ny ¢b dién. Tredc
tién, ta thy logic my phu tep voi logic cia con ngoi [1] nhung né khdng té lam rdduoc gia
tri ngir nghia aia cac bin ngén ng [2], hon thé nita ta phi xay drng khbi luét hop thanh trong
logic mv, didu nay gay nén sabgrong qua trinkdidu khién. Li thuyét dai sb gia tr ra doi dé
khic phuc nhroc diém aia logic mb [2], ting tinhdon gian trong qué trinh xayuhg e diéu
khién. Bén anh d6, mot sd tac g d& két hop mang noron nhanab véi logic mo va ding da dat
duoc nhing Kt qua kha quan trong \dc xay drng re didu khién. Tuy nhién, s két hop ching
van con plic tap va & gay sai & trong qua trinh 4p xi. Bé khic phic dleu do, bai bdo nayés
dé cap dén viéc két hop mang noron nhanab véi hé mo xay ding tréndai sb gia fr; ta € dung
mang noron nhanab dé xip xi gia ti ngi nghia cac bin ngdn ng dau ra khidau vao la gia fr
ngit nghia cac bin ngdbn ng dau vao @a k& mo théng qua qué trinh lép mang. Nhr vy,
mang noron chdoéng vai trd %p xi da thic nén ta & dung nang noron trugn thalng Thém vao
d6, bai bao tng néu wc ket hop giira giai thuat di truyén va gai thuat lan truyn ngroc dé dé
dang thuduoc bd trong & t6i wu cia mang noron, gilp Vic xap xi ting do chinh xac. Ta&

685



Phan Bui Khai, Nguyén Van Toan

dung gai thuat lan truyn ngroc dé tim ra nliing bé tong $ dat haic gin dat t6i cuc tiéu dia
phuong aia ham gia, sadd dung niiing kb trong $ d6 1am qun thé gdc cia gai thuat di truyén
dé gitp ching wot qua arc tiéu dia phrong, hrong i gia tri cuc tiéu toan ac, cwi cing ta dy
bo trong $ thu duoc tr giai thuat di truyén lam 1 trong $ bandau cho gii thuat lan truyén
nguoc, ta § dat duoc b) trong $ c6 do chinh xac 4t cao ma cach lamirdon gian. Tat ca cac
bo diéu khién dugc xay drng bing M-File dia MATLAB, saudé dung Simulink mé ping kiém
tra két qua, khéng dung & diéu khién c6 $n trong Simulink.

2.T0l UU HOA HE MO NORON
2.1.Logic mo.

Tap mo F xacdinh trén 4p kinhdién X 1a mdt tip ma ndi phan tir caa né & nit cap cac
gia ti (x, uF(x)), trongdo: ug: X — [0, 1]. [3].

Ta cn chi y i cac théng & dic trung cho ép my. Cac phép toan trongd mo, cac dng
ham thic ham, bén ngén ng, luat hop thanh va gii mo.

Mot hé luat hop thanhduoc md & bing n nénhdé: [3].
R : Néu ... thi ... hdc
R,:Néu ...thi... (\Wii=1...n-1)
Goi B/ va i la tip my va ham thoc aia lut hop thanh R, khidd tip mo R cua Iuat hop
thanh: R=B; U B, U...U B, [3].
2.2 Pai sb gia tir

V6i mdi bién ngdn ng X, goi X = Dom(X) la tip cac gid trngdn ng ciia bién X. Mién gia
tri X dugc xem nlr mot DPSGT AX = (X, G, H, <) trongdd G la tip cac phn tir sinh,H la tap
cac giair con <" la quan 8 cam sinh ng ngha trénX [2].

Ta din cha y 6i d6 do tinh nd va hamdinh rong ndt ngha:

Dé do tinh my: Ki hi¢u fm(z) 1a do do tinh my cia phin tir 7, 7 € X va ching taiing gi Sir rang
d6 do tinh mb cia Mdi phan tir lubn the doan [0,1]. Mot sb tinh chit truc giac @afm(z): [4]
(1) fm(z) = O, réu ¢ Ia gia ti rd.
(2) Néu h la mot gia tr var 1a gia ti mo thi he dac treng bon z, vi vdy ta c6
fm(ho) < fm(z) va fm(he) = u(h)fm(z), véi Vz € X.
(3) Néu c+, c— la hai pln tir sinh trongX thi:
fm(c+) +fm(c-) = 1.

Ham dinh lwong ng# nghia: Cho fm la hami¢ do tinh my trén fip X. Hamdinh krgng ngr
nghav: X — [0,1], két hop voi ham fm,dugc xacdinh nhr sau: [2]

(1) (W) =0 =fm(c), [1(c) =0 —a, fm(c) =B.fm(c), [1(c") =0 + a.fm(c").
(2) () = D)+ Sign() {ELgigng, fm(hix) — o(hx)fm(hx)}.
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Trongdo: w(h;x) =1[1 + Sign(hx).Sign(hhx).(B-a)], va j€ {i: -9 <j < p&j # 0} = [-q...p].
Zl__qp(h) avaYl  H(h)=B, via,B>0vao+p=1

Trong logic n, h¢ luat dugc thé hign durdi dang king FAMs m chtu, ta § dung cac cong
thirc dinh rong ngt nghia tréndé dua bing FAMs \é bang gid ti ngir nghia SAMS.
2.3.Két hgp mang noron va ¢ ma dai sb gia tir

Céac cong trinhga tréndinh Ii cia Kolmogorov d kién rang toan b cac anh x lién tyc tir
[0,1]° dén [0, 1]n déu cé té dugc xap xi bing mjt mang perceptron basp ,c6 bp vao @m p
noron, bp ra g‘>m n noron vadp an gom (2p+1) noron. Gia trdau vao @a mang noron |a ng
ngHa aia cac bin ngdn ng nén gia tr nam trong khang (0,1) , nén tagsding ham chun la
ham sigmoid, vi ham sigmoidnti tt véi cac gia tr dau vao iam trong khang (-1,1).

9(f) =

Ta dung giii thugt lan truyén nguec sai $:

1+e"1

Buwdc 1: Chon hing $ hocn > 0, Hing $ quan tinhy, sai $ cho phép K., khdi tao bo trong
bandau vagan E =0, k = 1.

Budc 2: Huan luyén mang.
V6i mau hoc thir k: tai 16p vao (q = 1), i moi i ta c6:%; =y, = XK.
Lan truyén tin hiu tir 16p vao 6i 1p ra:%; = gnet) = g, ‘w7 'y)).
Buwdc 3: Xacdinh tin hgu 16i tai 16p ra:
"=Z L (df — Ty)?+E va % = (di -%;).g.(net).
Buwéc 4: Lan truyn ngroc sai $.
Ay =0 877 yr vadwg = wy + A%
5 =g.(""net).T; wy;. 96 voij=q,g-1,..., 2
Buwéc 5: Kiém tradiéu kién lap.
Néu k < p thi k = k+1 va quayilbuéc 2. Ngroc lai, nhay téi budc 6.
Buoc 6: Kiém tra bi.
Néu E < By thi Két thic qué trinh éc vadua ra 1§ trong .
Nguoc lai, gan E = 0, k = 1 va rdly téi budc 2.
Luu y: Ta nén cbn b) trong $ khoi tao w; ndm gisi han [-34/k; , 34/k;].
Trongdo: k la tong $ lién két tir noron j ti noron | [5].
Ta ding nén dunging $ hoc thich nghi va thém vao thanhaphquan tinhié¢ nang caalo
chinh xac vaang kh nang hoi tu khi hoc [6].

2.4 K ét hop giai thuat di truy én va giai thuat lan truy én nguwoc sai $
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Giai thuat lan truyén ngroc sai $ rat dé cho ta njt két qua roi vao arc tiéu dia phrong aia
ham gia, nking réu vurot quaduoc arc tiéu dia phrong thi gai thuat nay & dangdwadén gia ti
cuc tiéu toan ac. Tuy nhiéngdé lam duoc diéu d6 ta ptai mit rat nhidu thoi gian vao cdng vic
chon b trong $ khoi tao, hing $ quan tinh [7]. Ngoc lai, ta c6 gii thuat di truyén véi uu
diém lam vic trén ngt quin thé nén @& dang gidp ta wot qua ki cuc tiéu dia phrong dé tién
t6i cuc tiéu toan ac [8]; nhung do kibi lwong tinh toan khash nén Wi tu rit cham [9]. Ta §
két hop hai gii thuat nay Wi nhaudé thu dugc bo trong & c6 d6 chinh xac cao vdon gian.
Phin giéi thigu tac gi d& néu nén yuong két hop hai gii thuat ndy, va gii thuat lan truyén
nguoc sai $ da duoc néu trén, 8p theo ta & dé cap dén giai thuat lan di truyn. Giai thuat di
truyén gdm cac toantt chinh : tai sinh, lai ghégpt bién va cton loc.

Céu trac giai thuat di truy én téng quat

Buéc 1: Tai t = 0 ta khi tao gquan the gdc P(t) va chn sai $ cho phép

Buéc 2: Xacdinh ham mc tiéu va tinhio thich nghi cho cac cadtirong qun thé P(t).

Budc 3: Tao cAc ca thmoi bang cac toanit tai sinh, lai ghép vaot bién trén qén thé goc P(t).
Budc 4: Xacdinh ham mc tiéu cho cac ca ghcon vadua it ci ca the bd me va ca th con vao
guan the mai P (t).

Budc 5: Kiém tradiéu kién.

Néu thoa mandiéu kién thi drng lip vadua ra ca th tot nhit.

Nguoc lai, ta quay @ bugc 3.

3.AP DUNG CAC PHUONG PHAP PIEU KHI EN VAO MO HINH ROBOT

D¢ thuan tién cho hréng nghién 6u tiép theo, trong bai bao nay taci gt néu bai toane
cho ¢ robot tac yp gom robot han 6 & tr do (6 kkbp quay) va robot tacdp 4 kic tr do (2
khop quay va 2 kép tinh tien), hinh 1. Sad6 ap ding cac pkrong phapdieu khien dugc néu
trér] cho robot técgp 4 tﬁg tw do dé kiém nghém tinhdang dén,, tin héu dit coa cac b diéu
khién la i tri, van toc, gia 6c cac khau robot tacp 4 kic tr do, hy tir bai todn o caa md hinh
hé robot tac lop trén. i )

> Robot han: Gm 6 bén khop: > Robot tac bp: Gom 4 ben khop:
- Bién khop thr nhét: quay quanhaéc q. - Bién khop thr nhat: tinh tién doc theo 3 mét
- Bién khop thi hai: quay quanh,goc g 902N G , ,
- Bién khop thr ba: quay quanhgéc .~ Bién khop thir hai: tnh tién doc theo z mét
- Bién khop thi tu: quay quanhsgoc . d‘_)i‘” & L
- Bién khop thr lam: quay quanhgéc g. - Bién khop thi ba: quay quanh,zmbt goc g.
- Bién khop the sau: quay quanh,géc . - Bicn khop thir tu: quay quanhz mot goc go.
Pat q = [0,%,....Cho] "

Bai toan o dat radé 1a cho teée quy dao mong médn aia duong han, i d6 ta € tim ra

cac bén khop aia robot han va robot taop dé dau han cé th thuc hién duoc duong han trong
hé toado ban may.

Toadd va hrong aiadau han trong Btoadd ban may: x = [KXa,....Xg] .
V6i © Xg, Xp, X3 huong aiadau han trong &toado ban may.

688



T4i wu hda hé mo- noron trong diéu khién Robot

X4, Xs,Xe. Vi tri ciadau han trong Bitoadd ban may.

Hinh 1.M6 hinh I§ robot tac kyp va cac B truc toa do dat trén cac khau.

Hé robot tac bp tadang xétdugc xem nlr hé robot dr dan dong, xacdinh dugc 6 phrong
trinh lién Kt trong khi cé 10 in khop cin tim. Ta dung plrong phap tam @n thuin trung theo
dé xacdinh 6 phrong trinh lién Kt trong ¢ robot tac bp, thém vaaié la bai toand wu chuin
vector \in tdc suy Bng va chén vector giadc suy Bng. Sau khi gii dugc bai toan ¢ cia he
robot tac bp, ta § dung niing két qua d6 dé ap ding vao niing bb diéu khién da duoc néu
trén. Nhr d& noi, ta 8 dung nliing kKt qua cia bai toan ¢ dé ap ding diéu khién robot tac bp 4
bac tr do. Sau khi im nghém duoc tinhdingdan aia nhing phrong phapdiéu khién trén, tac
gia s3 tiép tuc ap ding bai toandiéu khién cho 18 robot tac bp trén.

Véi bai toandong hoc aia ke robot tac bip trén ta cé i quan & sau:

x = 1(q) (3.1)
trongdox R vaq R°
Pao ham hai ¢ caa (3.1) tatuoc:
=J(q). (3.2)
trongdo J(q) =—— =
=J(@). + (@) (3.3)
Dung phrong phéap tam éh tring theo ta c6 énlién hé giira robot han va robot taop:
OTh: OTb.bTh => bTh = (OTb)_l.OTh. (34)
bat
B = (OTb)_l.oTh => bTh= B (3.5)

trongdo: °Ty; Ma tran Denavit Hartenbergia dau han so i hé truc toadd ¢ dinh xyozo.
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T,: Ma trin DH aia ban may sodi hé truc toadd cb dinh xyozo.

®T.: Ma tran DH aiadiu han so i hé truc toadd ban may.
Thay céc théngésduoc chon nhr dudi vao (3.5) ta & thuduoc mbi quan 1 (3.1):
Théng $ DH giita ¢ toado phdi vadau han:

a=0;d=0p=0;0=02t+_.
Théng $ DH giira ¢ toadd phdi va ban may:
A=0,01;d=0,05+0 Olcos(t)— ;0 =0, Zt +—

*T\[1,1] = B[1,1],°T\[1,3] = B[1,3],°T.[3,3] = B[3,3]. (3 phlrorng trinh \& huéng).
*Ti[1,4] = B[1,4],°T:[2,4] = B[2,4],"T,[3,4] = B[3,4]. (3 plwong trinh \é vi tri).

Tada c6 6 plrong trinh Wi 10 4n &, dé tim duoc 1oi giai cho bai toanidng hoc ngroc ta
s2 dung plrong phap nhanut Lagrangedé xtr i ma tén tya nghch dao cia ma tén Jacobian,
bén @nh d6 dua vaodiéu kién i uu chuin cia vector @n toc suy Hng va gia dc suy bng. Tac
gia ciing dua ham khang cach vao khidi wu chuin cia vector ¥n t6c va gia éc suy png dé
két qua cac bén khsp tim dugc tranh va vao @i han lam vic. Ap ding phrong phéap Hu
chinh gia lrgng vector add suy Kng tim ra i giai cho bai toan.

3.1.Bai toan ti wu chuin ciia vector Van tdc suy rong
Giai (3.2) timg tir % voi diéu kién lam arc tiéu ham:
1,. . . .
9= (G-2"W.(4-2) +17.( £-3q).
Chon W = Lg(ma tén don i) ta thudwgc nghém cé chidn nhd nhit:
q =J.x+ ( IlO_\T-\] ).Z.
trong dé: ze R dugc chon z =oc* aq;_(;). Vi ham khang cachduoc chon dé vi tri cac khau

tranh va vao dii han khop:
2
B(q) = -3 210 (2= )

qiM - dim
trongdoé: G : cac tong $ duong.
&, Gm: 0idi han I6n nhit va nko nhit caa bién khop th i.
g; : gia ti gitra aia khaing lam véc.
3.2.Bai toan t6i wu chuin ciia vector gia fc suy dng.
Giai (3.3) timg tir x v6i diéu kién 1am arc tiéu ham:
9= (§-20)"W.(G —2) +1".(£- 3G J(@)q)-
Thuce hién cac xéc bién ddi toan ta thutuwoc két qua:
G=J.(%-J.¢)+(h—J39).2

trongdé: z ciing dugc chpn dé tranh va vao cac i han khép khi robot hat dong vadugc xac

. _ % 99(a) 1 Caqi-di 2 a4 )2
dlnh %= o aq VOI @(Q) - Z (QLM ‘hm) Z (QLM ‘hm) '
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3.3.Phwong phap hiéu chinh gia lwgng vector tpa d9 suy rong

Ta xacdinh Vi tri cia khau thao taaitcac thyi diém lam vic t. Chia thvi gian lam véc T

ra N khaing => hrgc thoi gian h =£. Vay
tk+1 = tk+ h

Dung khai trén Taylor ta c6 q(t)=q(t) + ¢(t).h +%q’(tk).h2 (B6 qua cac vo cung béib> 2).
Trongdoé: g(t) = J.x(t) + [1,-J. J].z
Gt)=J.( %) -J. g ) + (h=J.3)a=T%0t) =T J. (Fx(t)+[1,-J.J.2) +(h—T.J).3
Vay:
Oes = G+ J(QW). X(t) - h + [ h-J'(g) I(@)]-zh +%[J+(qk)-5é(tk) ~ J(a)J(@)- (I (aw)-x(t) +

bFJ(09- I(@]1.29 + (h— (G- I(q) ).z .1°.
trongdo k = 0..N-1. (*)

Tuy nhién gia trg thu dugc trong plrong trinh (*) con kha thd. Co6 éhlghéng con tha
man plrong trinh x = f(q); vi @y ta hgu chinh dé dat dugc q cactg khoang ndin nhat va thva
man x = f(g). Khido bai toan @ thanh tim q tha mén x = f(q) va lamuc tiéu ham:

g=5(0-7)"W.(a -7) =3(8q)".W.(Aq).
Ta nkin dugc: Agy = [I@)]" - [X« - F( G-
Muc diph aia viéc arc tiéu ham nac tiéu tréndé l1a tadi tim dugc nghém thain man x = f(q)
véi g nam trongda tap cac gia trciag va cactg khoang ngin nhat.
Phwong phap hiéu chinh gia lwgng vector toa d6 suy rong

*) Hiéu chinh gia lrong vector dadd suy ng fai thoi diém f:
Buéc 1: Xacdinh gia ti gin dung dia hado suy ©ng i thoi diém t:
Gi=Ok1t+ J(O-r) Xiea-h + [ho - I (k) .I(Gk-)]- Zierh +%['J+(qk-l)-jék-1 — J (k) S (Oh-n)- (T (Oer) Hier +
[110-J Q1) I(G1)]-Zk1) + (‘ho— J(Ok-1)-I(Ckr) )-Zk-l]-hz-
Buéc 2: Hi¢u chinh gia lrong dé thudugc gia ti gan dang 6t hon: g, = gy + Aqy.
Agy = [3@)]" -Ixi - f( ).
Bwéc 3: Ta By g« =g« +Aq) Vva so sanh:
Néu ”Aqk ” < ¢ thita ﬁy Ok = C_[k.

Néu ||Agy || > ¢ thi ta tép tuc 1y g = i + Ag, va Bp lai budc 2 chodén khi [|Agy, || < € thi liy
Ok = gk va drng viéc tinh gq.

Buoc 4: Tu gié ti o da timduoc sau khi hgu chinh ta &p dng vao cac cong fit da thiét 1ap
dé tinh \an toc va gia éc.

Buwéc 5: Két thac tinh toan bai toatong e ngroc.

*) Hiéu chinh gia lrong vector da do suy ¥ng ti ty ta lam trong tr nhe trén nheng b qua
budc 1 dog, duoc xacdinh theo thrc tién.
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Trong bai bao tac gidunge = 10°. Thyc hién giai s6 trong khang thyi gian T= 9(s). Brée thoi
gian la h =At = 0,005.

Théng  cia h¢ robot tac hep ding trong bai toan i wu chuin vector van téc va gia bc
Hing $ a = 1; c4c tong $ duong gduoc chopn ty V.

Robot han

Khong gian l1am vic aia cac bén khop:
o =+170 »g-155+100 36 -170+-260
0. = + 180 5§ -50+230 06 = +360

Vén tic 16n nhit cia cac khau:
dag, = 3,40 (rad/s) ,€8,32 (rad/s) 3603,14 (rad/s)
dog, = 6,98 (rad/s) 566,98 (rad/s) 66d0,5 (rad/s)

Robot tac hop
Khéng gian lam vic aia cac bén khop:

o, =0+ 0,6 (M) g=0= 0,4 (M) gF +60° g =+ 18¢
Vén tic 16n nhit cia cac khau:
dg;= 0,3 (m/s) &g 0,4(m/s) dagr 3,5(rad/s) ed=5,2(rad/s)

Bai todn © dugc thyc hign trénMAPLE . Saud6 vi tri, van toc va gia éc cac khau ia
robot tac lop tai tung thoi diém dugc xuat ra file text d€ lam tin héu dau vao trong
SIMULINK .

Thong s va dang luat dwec ap dung trong cac b diéu khién trén
> Bé diéu khién Mo
Chon luat hgp thanh Max-Min, phong phép gii mo trong tdm, ham lién thic dang tam
giac.
Pau vao @m sai léch vtri e va saidch van téc de.Piu ra |a trgng didu chinh momen va
luc dat vao cac khp u.
Mién gid ti vat Ii caadau vao ra:
e=[el, e2, e3, e4]. dVel, e2, e3, edih luot la sai § vi tri cia cac kiop.
de = [del, de2, de3, ded]. éi\lel, de2, de3, dedr luot 1a sai § van tbc aia cac kibp.

u=[ul, u2,u3,ud]. & ul, u2, u3, udin luot la rong didu chinh momen vauc vao cac
khop.

Gia tri cy thé :
el =[-5, 5] (mm) e2=[55(mm) e3=[-1,1]46) ed =[-1,1]do)
del =[-5, 5] (mm/s) de2 =[-5, 5] (mm/s)de3 = [-1,1] {6/s) ded =[-1,1]do/s)
ul=[-120,120] (N) u2=[-400, 400] (N) u3=[-10, 10] (N.m)  u4=[-0,4, 0,4] (N.m)
Ta chia néi dau vao ra thanh 5 gia tmgén ng, bing 1 béu dién hé ludt mo:

AL: &m lon AN: &m nb Z: zero DN:uwbng nho DL: drong l6n
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Bang 1.Bang FAM biéu dién ¢ luat mo (GTNN:

gia ti ngén ng).

GTNN AL AN z DN DL
AL DL DL DL DN 4
AN DL DN DN z AN

4 DL DN Z AN AL
DN DN z AN AN AL
DL z AN AL AL AL

> Bé diéu khién mo dai sé gia tr

Dau vao ra va shg lut dugc chon nhr trén, bén gnh d6 cac tham & gia tr duoc chon

nhu sau:

G ={0, S, W, B, 1} vi S= Small; B = Big.
H={H ,H}VéiH =L;H =V => g=1,p=1.¥iL = Little; V= Very.

fm(S) =60 = 0,5 .u(L) = w(V) = 0,5. =>a =P = 0,5 va fm(B) = 1- fm(S) = 0,5.

Céc gia tr ngdn ng dau vao ra trong logic @ dwoc chuyn sang gia t ngén ng trong dai so

gia tw nhe sau:

AL =>VS.
AN => LS.
Z=>W.
DN => LB.
DL => VB.

Tir nhiing théng 8 trén, dung handinh krgng ngr nghia dé chuyén bang FAM sang bng
SAM (Bang 2; GTNN: Gia trngir ngha).

Bdng 2.Bang SAM.

GTNN v(VS)=0,125 | v(LS)=0,375 | v(W)=0,5 | v(LB)=0,625 | v(VB)=0,875
v(VS)=0,125 0,875 0,875 0,875 0,625 0,5
v(LS)=0,375 0,875 0,625 0,625 0,5 0,375

v(W)=0,5 0,875 0,625 0,5 0,375 0,125
v(LB)=0,625 0,625 0,5 0,375 0,375 0,125
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v(VB)=0,875 0,5 0,375 0,125 0,125 0,125

Luu y: Bé khong b sot kit ki truong hop nao trong qué trinhép s, néu dau vao co gia irvat Ii
nam bén trai mén gia ti vat |i cua gia ti ngdn ng AL thi gia ti ngr ngha aia nddugc lay 1a
v(0)= 0. Néu gi4 ti vat I caa né Am ben plal mién gia ti vat Ii caa gia ti ngdbn ng DL thi gia
tri ngix nghia aia noéduoc lay lav(l) =

> K ét hgp mang noron va hé mo dai sb gia tir

Chon cac thﬁng&nhx trén, riéng ham lién the ta clon ham sigmoid nin da noi. Dung
mang noron trugn thang 5 bp va gii thuat lan truyen ngroc sai $; hang $ hoc thich nghi i
gia tri khoi tao la n = 0,6 va sau k = 99 vongip lién tep ma ham gia gim hdic ting lién tic
thi hang $ hoc < thaydoi 0,005. Hing $ quan tinhtugc chon la:

anphal = 0,005; anpha2 = 0,01; anpha3 = 0,006;admp19,007;
V6i nhitng théng 8 trén va I trong $ khai tao, ta thudwoc b trong $ véi sai $ E = 0,0002.

> Két hop giai thuat di truy én va giai thu it lan truy én ngwgc dé toi wu b trong s trong
mang noron mo PSGT

Ham giadduoc chon:
E =3 (y1-d1f
trongdé: y1 ladau ra thrc; d1 ladiu ra mong mén.

Dung phrong phap ma hoadng $, tai sinh ling cach quay banh xe Routli#t bién
BIASED.

Bo trong $ thuduoc vsi sai $ E = 0,00005. Cach tic hién don gian hon, thém ia 1a ta
khong pfai ton nhigu thoi gian cho véc chon hing $ quan tinh va ing $ hoc ma hi thu dugc
bo trong $ ¢6 sai 8 t6t hon rat nhiéu khi ch dung gii thuat lan truyén ngroc sai .

M6 hinh SIMULINK
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Hinh 2.M6 hinh Simulink.

Cac khéi chinh trong mé hinh SIMULINK

—e
. qlt dqlt ul
vitri.mat vantocmat - gistoc.mat |__ddaqlt »{de
ViTriLyThuyet VanToclyThuyet GiaTocLyThuyet BoDieuKhien

—»f3 »F

—Pida el e giatocthuc [—
—»{c —»{d

TinhLucLyThuyet Robot

Trongdé: vitri.mat , vantoc.mat, giatoc.matla vi tri, van toc, gia Hc tinh toan niin duoc
tr Maple saudé xuit ra file text, dung From Filelva vao Simulink lam tin Bu dat.
BoDieuKhien 1a khdi chira b diéu khién, TinhLucLyThuyet la khoi tinh toan &rc va momen i
thuyét voi dau vao la v tri, van toc, gia tc thuduoc tir chrong trinh MapleRobot [a mé hinh
robot, fit ca dugc viét trong M-File, sadé dung Matlab Functiodua vao Simulink.

Két qua md phéng

> B§ diéu khién mo ¢b dién: Cac hinh 3, 4 Bu dién két qui md prongimg wi bo dicu khien
mo ¢b dién.
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Hinh 4.D6 thi sai $ vi tri va sai 8 van tc cia 4 khau.

> B§ diéu khién Mo PSGT: Céc hinh 5, 6 ki dién két qua md phong ing Wi bo diéu khien
mo két hop dai s6 gia tir.

Hinh 5.D6 thi toadd, van toc mé ptong va bado van toc tinh toan 6a 4 khau.

696



T4i wu hda hé mo- noron trong diéu khién Robot

Hinh 6.D6 thi sai $ vi tri va sai 8 van tc cia 4 khau.

> B§ Piéu khién Noron-M& PSGT: Céc hinh 7,8 I dién két qua mo phéng tng wi bo diéu
khién két hop Noron-My-Pai so gia fi.

Hinh 8.D6 thi sai $ vi tri va sai 8 van tc cia 4 khau.
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> B§ diéu khién Noron-Mo DSGT c6 Kt hep gidi thujt di truy én va gidi thujt lan truy én
ngugc dugc bieu dién trén cac hinh 9, 10.

Hinh 10.D4 thi sai $ vi tri va sai 8 van t6c aia 4 khau.

4.KET LUAN

Nhitng két qua trén cho thy bo diéu khién dra trén logic ny va b diéu khién dya tréndai
so gia tr cho Kt qua twong ty nhau, 1 diéu khién noron-ny DSGT cho Kt qua t6t hon va
diéu khién noron-ny DSGT c6 & két hop gira giai thuat di truyeén va gai thuat lan truyén
nguoc sai $ cho Kt qua tét nhit. Trong i dung, bai bao an so sanh cac pbng phap vi
nhau nén tac gichi dung bén ngdn ng c6 mic phan hach ding king 2 (k = 2) khi ap ghg
dai s gia tr. Néu ar dung wi muc phan hach k 2 thi clic chin két qui cua phrong phap c6
lien quanden BSGT con chinh xacdm nra. Tuy \dy, nhirng Iét qua md pteng cho thy nhing
bo diéu khién lam vic kha chinh xaajuong foa do va van tic md ptong din nhr trang khop
Vv6i duong ha do va van toc tinh toan. kong nghién @¢u tiép theo tac gi st ap ding cac
phurong phéapdiéu khién trén vao B robot tac bp.
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ABSTRACT
OPTIMIZING NEURAL FUZZY SYSTEM FOR ROBOT CONTROL
Phan Bui Khoi, Nguyen Van Toan

School of Mechanical Engineering, HUST, No. 1, OaiViet, Hai Ba Trung, Hanoi
"Email: khoi.phanbui@hust.edu.vn

Along with the strong development of science amthitielogy, fuzzy system and artificial
neural network are increasingly widely applied inltiple field. Base on human logic, with
advantages that is simple and it process exactbertain information; fuzzy system and
artificial neural network have brought many coneibde efficient in field of control and
automation. Optimizing neural fuzzy system is intpot and necessary to improve control
efficiency, creating fundamental factors to resoteehnical problems with high accurate,
especially problems that we can not modeling ofiadit. This science article perform
applications of fuzzy logic and fuzzy algebra fagfy control, incorporating artificial neural
network and fuzzy algebra control, combining gemetigorithm and error back propagation
algorithm to improve accurateness of the weightartificial neural network.

Keywords:optimizing, Neural Fuzzy System, Fuzzy Algebra, &enAlgorithm (GA).
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