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TOM TAT

Clng vdi sy phét trién manh mé cia khoc hoc va ki thudt; hé més va mgng noron ngay cang
dugc img dung rong réi trong nhiéu linh vic. Dua trén logic cua con ngudi, voi uu diém don
gian va xir li chinh xéc nhimg thong tin khong chic chin; hé m& va mang noron nhén tgo da dem
Igi nhidu hiéu qua déng ké trong linh wrc diéu khién va tu dong hoa. Tdi wu hé dleu khién mo
noron 1a bai todn quan trong va cén thiét dé néng cao hiéu qua didu khién, tao tidn d& cho vige
giai quyct nhimg baj toan i thudt véi dd chinh xac cao, nhit la nhimg bal toan khéng rhc hogc
kho mé hinh hoéa. Bai béo nay trinh bay lmg dung cua logic md va dai 56 gla tir vao diéu khién
mé, két hgp mang noron nhan tao va hé diéu khién ma xay dung trén li lhuyct dai s8 gja i, két
hop gitra giai thudt di n'uyan va giai thuat lan truyén ogugc dé ning cao d6 chinh xac ciia bd
trong so trong mang noron nhan tao.

Tir khéa: 18 wu hoa, hé mé-noron, dat sé gia tu, giai thuat di lruyén.

1. GIGT THIEU

LOgIC md va mang noron nhan tao da dugc nhiéu tac gia nghién ciru va ung dung n'ong linh
vire dleu khién va ty déng hoa. Cé rét nhiéu cong trinh va bai bao nghién ciru vé dleu khién mo,
dai sb gla tr, mang noron nhan tao, ciing nhu hé md noron dya trén logic mo ¢b dién, Trudc
tién, 1a thiy logic m&r phu hep vai logic cuia con ngudi [1] nhung né khong thé lam 16 dugc gia
tm ngir nghia cua cac bién ngon ogir {2}, hon thé nita 1a pha1 xdy dymg kh01 luat hop thanh trong
logic m&, diéu pay gdy nén sai sd trong qua trinh diéu khién, Li lhuyel dai sb gia tir ra doi dé
khic phuc nhuge diém cua logic m& [2]‘ tang tinh don gién trong qué trinh x4y dymg hé diéu
khién. Bén canh dé, mot 56 tac gia da Kkét hop mang noron nhén tao vai logic md va ciing da dat
dugc nhimg két qua kha quan trong viéc xdy dung h¢ diéu khién. Tuy nhién, su két hop ching
vin con Phuc tap va dé gy sai s6 trong qua trinh xap xi. Dé khic phuc didu do, bai bdo nay s&
d& cap dén viée két hop mang noron nhén tao véi hé m& xdy dyng trén dai s6 gia fir; ta s€ ding
mang noron nhan tao dé xap Xi gla tri nglr nghia cac bién ngdn ngi dAu ra kit ddu vio la gla tri
ngir nghia cac bién ngon nglr dau vao cua h¢ mo thong qua qué trinh luyén mang. Nhur vdy,
mang noron chi déng vai tro xap xi da thirc nén ta s& ding mang noron ruyén thﬁng Thém vao
do. bai bdo cling néu viée kcl hop gilra giat thuat di truyen va gidl thujt lan truyén nguoc a& dé
dang thu dugc b trong s6 16i wu cua mang noron, giip viéc xap xi tang dj chinh xac. Ta s&



Phan B Khoi, Nguy&n Van Todn

dung giai thudt lan truyén ngugc dé tim ra nhimg b6 trong s8 dal hoac gin dat t6i cuc tiéu dia
phucmg cuia ham gia, sau d6 ding nhirng b trong 56 dé tam quén thé gbc cua giai lhual di lruyén
aé giap ching vugt qua cyc tiéu dia phuong, huéng téi gia tn cye tidu toan cyc, cudi cung ta Iay
b6 trong sb thu duge tir giai (hual di truyén lam bd trong s6 ban diu cho giai thuat Ian truyén
nguoc, ta s& dat dugc bo trong ; 50 ¢6 df chinh xac rit cao ma cach lam rit don gian. Tt ca cac
bd diéu khién dugc xdy dung bang M-File cia MATLAB, sau d6 ding Simulink mé phong kiém
tra két qua, khéng dung bd didu khién c6 sin trong Simulink.

2.TO1 UU HOA HE MO NORON
2.1. Logic mg.
Tap mo F xac dinh trén 1ap kinh dién X 13 mét thp ma mdi phén tirctia n6 la mdt cap céc
gia tri (x, pF(x)), trong dé: up: X - [0,1]. [3].
Ta céin chi ¥ 16i céc théng sb dic trumg cho Lap mé. Cac phép toan trong tap mo, cac dang
ham thudc ham, bién ngdn ngi, ludt hop thanh va giai mé.

Mét hé luat hop thanh duge mé ta bing n ménh dé&: [3].
R,:Néu ... thi... hoic
Ry:Néu...thi... (Véii=l...n-1)
Goi B, va H la Iap mé va ham thuée cua luat hop thanh R, , khi d6 tap mo R cua luat hop
thanh : R'=B,'UB, U...UB, [3].
2.2, Dyi 88 gia tir

V&i mbi bién ngdn nglr X, goi X = Dom(X) a tap chc gié tri ngdn ngif ciia bién X. Mién gia
tri X dugc xem nhu mét DSGT AX = (X, G, H, <) trong d6 G 14 tap c4c phan tir sinh, H 12 4p
céc gia tr con “<” la quan hé cam sinh ngif nghia trén X [2).

Ta can chu y tdi dd do tinh m& va ham djnh lugng ngit nghta:
D do tinh mo: Ki hiéu fin(7) 1a 43 do tinh mo cia phin tir 7, 7 E X va chung ta ciing gia st
réng d§ do tinh md cia moi phan tr ludn thuée doan [0,1]. M&t s tinh chat truc giac cua fim(r):
(41
(1) fin(ry=0, néu la gia trj r3.
(2) Néu h 1a mot gia tir va 7 14 gia tri m& thi At dic trung hon 7, vi vy la cé
Sm(ht) < fin(1) va fm(ht) = p(h)n(r), v6i V1 € X.
(3) Néu c+, c- 13 hai phin tr sinh trong X thi:
Sm(c+) + fm(e-) = 1.

Him dinh lugng "8" nghia: Cho fm 1a him d6 do tinh m& trén tap X. Ham dinh lugng ngir
nghia v: X — [0,1], Kkét hop véi ham fm, dugc xac dinh nhu sau: 2]

(1)1 (W)=0=1m(c), 7(c)=08-a, fm(c)=B.fm(c), D(c") =0 + a.fm(c’).
(2)11(hx) = S(xy*+ sagn(hjx){z{:&g"m fm(hx) = w(hp)fmchy0)}.
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trong d6: w(hjx) = %[l + Sign(hx).Sign(hyhx).(B-e)), va j € {j: ~q <j < p& j # 0} =[-q...p).
Tidqu()=ava X, u(h)=B,véia, B> 0vaa+p=1.

Trong logic md, h¢ lujt dugc thé hién dudi dang bang FAMs m chidu, ta s& ding céc cong
thitc dinh lugng ngir nghia trén dé dua bang FAMs ve bang gi tri ngit nghia SAMS.
2.3.Két bep mang noron va bé m¥ dai s gia tir

Cic cong trinh dya trén dinh i cua Kolmogorov dw kién ring toan b cic 4nh xa lién tyc tir
(0,11 dén [0,1]" déu c6 thé duge xap xi bing mjt mang perceptron ba 16p ,¢6 16p vao gom p
noron, 16p ra gom n noron va 16p 4n gbm (2p+1) noron. Gi trj diu vio cia mang noron la ngﬁ
nghia ciia céc bién ngdn ngi¥ nén gid tri nim trong khoang (0,1), nén ta s& ding ham chuyén 12
ham sigmoid, vi ham sigmoid xur Ii tdt vi cdc gia tri ddu vao ném trong khoang (-1,1).

g0= 1o
Ta ding gidi thudt lan truyén ngrge sai sé:
Burée 1: Chon hing s hoc > 0, héng 56 quan tinh a, sai sé cho phép Epa,, khi tao b trong sé
ban dduvagin E=0,k=1.
Burée 2: Huén luyén mang.
Véi mdu hoc thir k: tai 16p vio (g = 1), voi moi i ta co: %y ="y, =x¥.
Lan truyén tin hiu tir 16p vao 16i 16p ra: %, = g(®net)) = g(X; "wy;. 7" y,).
Burée 3: Xéc dinh tin hiéu 15i tai lo‘p ra:
E=2Xhi(df — Ty)'+E vi %= (d"% - %,).g (net).
Buréc 4: Lan truyén nguge sai sb.
Aw, =" 6,"_1.y. va Ty =ty + A%,
“18,=g.('net).T; wyy. 8 v6ij=q,q-1,..., 2
Bude 5: Kiém tra diéu kién lp.
Néu k < p thi k = k+1 va quay lai bugc 2. Nguoe lai, nhay t6i budc 6.
Burée 6: Kiém tra 18i.
Néu E < Eqy thi két thiic qué trinh hoc va dua ra bé trong sé.
Nguge lgi, gan E = 0, k = 1 va nhay t4i budc 2.
Liru y: Ta nén chon b trong s6 khdi tao w, ndm gisi han [-3/yk; , 3//k;].
Trong d6: k, 1a tdng s8 lién két tir noron j tgi noron I [5].

Ta cung nén ding héing s6 hoc thich nghi va thém vao thanh phin quén tinh dé nang cao d6
chinh x4c va ting kha ning hdi tu khi hoc [6].
2.4.Két hop giai thuat di truyén v gidi thudit lan truyén nguge sai sé

Giai thufit Ian truyen ngugc sai ) rat d& chota mét két qua roi vao cue tidu dja phu0'ng cua
ham gi4, nhung néu vuot qua duge cyc tidu dja phuong thi gidi thuit nay d& dang dua dén gia i
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cue tiéu toan cyc. Tuy nhién, 8 1am duoc didu d6 ta phai mAt rét nhidu théi gian vao céng viée
chon b trong s6 khai tao, hang s6 quén tinh [7]. Nguge lai, ta c6 giai thudt di truyeén v?i l{u
diém 1am viéc trén mot quin thé nén dé dang giip ta vuot qua khoi cuc tiéu dia phuong de tién
16i cuc tidu toan cuc [8); nhung do khéi lugng tinh toén khé I6n nén hoi tu rt cham [9]. Ta s&
két hop hai giai thudt ndy véi nhau dé thu dugc bd trong s6 c6 @9 chinh xé4c cao va don gian.
Phin gi6i thigu tac gia da néu nén y tuong két hop hai gidi thudt nay, va giai thuat lan truyén
nguoe sai sé di dugc néu trén, tiép theo ta s& dé cip dén giai thuit lan di wuyén. Gidi thuit di
truyén gdm cAc toan tir chinh : tAi sinh, lai ghép, dot bién va chon lgc.

Chu triic gidi thuat di truyéa tng quat

Burde 1: Tai t=0ta khdi tao quin thé géc P(1) va chon sai 56 cho phép Enux.

Burée 2: Xac dinh ham muc tiéu va tinh d thich nghi cho céc ca thé trong quan thé P(t).

Burde 3: Tao céc ca thé méi bing cAc toan tir ti sinh, lai ghép va dot bién trén quin thé géc P(t).
Buréc 4: Xac dinh ham myc tiéu cho céc ¢4 thé con va dua tit ca c thé bb me va c4 thé con vio
quén thé méi P (1).

Bur6c 5: Kiém tra didu kién.

Néu thoa mén didu kién thi dimg I3p va dua ra c4 thé tét nhit.

Nguoc lai, ta quay vé budc 3.

3.AP DUNG CAC PHUONG PHAP PIEU KHIEN VAO MO HiNH ROBOT

Dé thuan tién cho huéng nghién ciru tidp theo, trong bai bao nay tac gia s&€ néu bai toin co
cho hé robot tic hop gdm robot han 6 bac ty do (6 khép quay) va robot tac hop 4 bac ty do (2
khép quay va 2 khp tinh tién), hinh 1. Sau d6 4p dung cic phuong phép diéu khién duge néu
trén cho robot tac hop 4 béc tu do dé kiém nghiém tinh ding dén, tin hiéu dat cia céc bd didu
khién 2 vj tri, vin tbc, gia téc c4c khau robot tac hop 4 bac tyr do, 14y tir bai toan co ciia mé hinh
hé robot tac hop trén.

> Robot hin: Gdm 6 bién khép: > Robot tac hgp: Gdm 4 bién khép:

Bién khop thir nhit: quay quanh zgoc qp. = Bién khp thir nhé: tinh tién doc theo zo mt’
Bién khop thir hai: quay quanh 7 86¢ qa. doan q;. ‘
Bién khop thir ba: quay quanh zsgéc q;. - Bién Khdp thir hai: tinh tién doc theo 2’ mét .
- Bién khp thir tw: quay quanh z,géc q,. 902N Ga.
Bién khép thir lam: quay quanh z géc gs. * Bién khép thir ba: quay quanh 7, mt gbc gp.
Bién khop thir sau: quay quanh zsgéc qe. - Bién khop thit tu: quay quanh z, mét gée qyo.

Dat q=[q1,92,--,qu0l"

Bai toan co dit ra d6 1a cho truée quy dao mong mudn cia dirdmg han, tU i

E in co o lac a g han, tir d6 ta s& tim ra
céc bién khop ciia robot han va robot tic hgp dé diu han co thé thye hién duoe dudng han trong
hé toa 4§ ban may.

Toa dd va huéng ciia dau han trong hé toa dd ban may: X = [X;,X,...,X] .
Vi : x; Xy, X3! hudng cua dAu han trong hé toa dé ban may.
Xa,¥s, X! Vi tri clia dAu bin trong hé toa dd ban may.
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Hinh 1. M6 hinh h¢ robot téc hop va cac hé truc toa dd dit trén cac khau

H¢ rvbot tac hop 1a dang xét dugc xem nbu hé robot du din ddng, xac dinh duge 6 phuong
trinh lién két trong khi c6 10 bién kho'p cin tim. Ta ding phuong phép tam dién thugn trang theo
dé xéc dinh 6 phuong trinh lién Kkét trong hé robot tac hvp, thém vao do 1 bai toan t8i wu chudn
vector vin téc suy rong va chun vector gia toc suy rong. Sau khi giai dugc bai todn co cia h¢
robot tc hgp, ta s& dung nhimg két Qua do aé 4p dung vao nhimg b diéu khién da dugc néu
trén. Nhir d néi, ta sé& dung nhimg két qua ciia bai toan co dé 4p dung didu khién robot tac hop 4
bic tu do. Sau khi kiém nghiém duge tinh ding dén cia nhimg phuong phap diéu khién trén, tic
gia s& tiép tuc 4p dung bai toan diu khién cho hé robot téc hgp trén.

Véi bai toan déng hoc cia hé robot tac hop trén ta cd méi quan hé sau:

x=f(q) 3.1
trong d6 x € R® vi g € R"
Dao ham hai vé cia (3.1) ta dugc:
=) 62
m o
oy =L@ |7 e
trong d6 J(q) 2 o |
2qy 410
i=Xa)4 + @ 33
Diing phuong phAp tam dién tring theo ta c6 méi lién hé gitra robot han va robot tac hop:
Ty =T Ty => *To = Ty) ' °T},. (3.4)
bat
B=(Ty)"''T, = "T,=B 3.5

trong do: °Ty: Ma trén Denavit Hartenberg cua dau han so voi hé truc toa 46 ¢b dinh XoYoZo.
°T,: Ma trin DH ciia ban may so véi hé truc toa dj cé dinh XoYoZo-
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YTy Ma trdn DH cia déu han so v6i hé truc t9a dd ban may.
Thay céc théng sé dugc chon nhu duéi vao (3.5) ta s& thu duge méi quan hé (3.1):
Théng s DH giifa hé toa d3 phoi va dau han:
=0d=0a=0:0= LS
a=0;,d=0;a=0;0 0,2m+30.
Théng s6 DH giira hé toa d phdi va ban may:
A=0,01;d = 0,05+0,01cos(t); a=1c; =0, 2t +-=.
*Ty{1,1] = B(1,1], °Ty[1,3] = B[1,3], °Tu[3,3] = B[3,3]. (3 phuong trinh vé huéng).
*Ty[1,4] = B(1,4], °Ty(2,4] = B[2,4], *T4[3,4] = B[3,4]. (3 phuong trinh v& vj tri).
Ta di c6 6 phuong trinh véi 10 &n sb, dé tim dugc 161 giai cho bai toan ddng hoc nguge ta
s& ding phuong phap nhén tr Lagrange t}é xUr If ma trén tya nghich dao cia ma trén Jacobian,
bén canh dé dura vao didu kién téi iru chudn ciia vector vén tée suy r6n§ va gia tde suy rong. Tic
gia ciing dua him khoang cach vao khi t8i wu chudn ciia vector vén toc va gia tée suy rong dé
két qua cac bién khép tim duge tranh va vao gidi han lam vie. Ap dung phuong phép higu
chinh gia lugng vector toa d§ suy rdng tim ra 1di giai cho bai toan.

3.1. Bii todn 18i wu chufia ciia vector vin téc suy rong
Giai (3.2) tim § tir  v6i diéu kién tam cyc tidu ham:
1. . . N
2= ;@D WD) +N(2-14).

Chon W = I, (ma trin don vi) ta thu duge nghiém c6 chuén nhé nhét:

G=3.x+(Le-T'J)z
trong d6: z € R' dugce chon z = o* a‘;_(:u_ Véi ham khoang cach dugc chon dé vj tri cac khau
tranh va vao gi6i han khép:

__lyw0 a-a \?

o 2 I¥a (am - mm)
trong dé: ¢; : céc trong s& duong.
G G 161 han 16n nhét va nhé nhat ciia bién khép thit i.
G; : gia trj giira clia khoang lam viéc.
3.2, Bai toin tdi wu chudn ciia vector gia téc suy rong.
Giai (3.3) tim ¢ tir % v6i diéu kign lam cyc tiéu ham:
1 .. o .
8= 5 (G2) - W.(§ —20) + N (¥~ 1.4 -j(q).q ).
Thue hign céc budc bién ddi toan ta thu duoc két qua:
G=T(%-].4)+(1~T'3).2.

trong dé: z ciing dugc chon dé trinh va vao céc gidi han khép khi robot hoat déng va duge xac

. 30(q) . 1 3, \? 6 2
dinh zo=oc* =2 'v6i: @(q) = —>X10¢, (- 2=B )" _1ly10 a
inh 2 = oc* 22 @ =321 ((22) ~1vp,, T
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3.3.Phwong phap hi¢u chinh gia lrgug vector 19a d§ suy ring

Ta x4c dinh vi tri ciia khiu thao tac tai cac thoi diém lam viée t. Chia thai gian lam viée T

ra N khoang => butc thoi gian b = 1. Viy
e =+ h.

Diing khai trién Taylor ta ¢6 q(ty1)=q(t) + 4(t).h +§ij(tk).h’ (B6 qua céc vé cung bé bac > 2).
Trong d6: g(4) = ¥ x(t) + [ L -J. )]z
GO I 20 -J. 4 )+ (=3 )2 =T EwW) - T (J W) + [ 1,-1'.J).2) (1~ T'J).2
Viy:
Gt = G+ T'(@0)- X(4) - 0+ [T -7°(q0) J(q) 1zh +§[J'(qk)»5f(‘k) = T(@dJ@) (@)%t +

[1-7'(@)- 3@)]2) + (= T'(q0)3(ay) ).-za b
trong d6 k = 0..N-1. (*)

Tuy nhién gia trj § thu dugc trong phuong trinh (*) con kha tha. Co thé khéng con théa
man phuong trinh x = f(q); vi vdy ta hiéu chinh dé dat dugc q cich § khoang ngén nhit va théa
man x = f{(q). Khi d6 bai toén tr& thanh tim q théa man x = f(q) va 1am cyc ticu ham:

g =;(q -§)\W(q-7) =;(Aq) W.(Ag).

Tanhan dugc: Ay = [HG)]" [x« - [ Gi))-
Muc dich ciia viéc cuc tiéu ham muc tiéu trén d6 1a ta di nm du'qc nghi€ém thoan man x = {(q)
véiq ndm trong da tap cac gia trj cia g va cach g khoing ngin nhat.

Phuong phap hiéu chinh gia lugng vector toa d§ suy ring

*) Hiéu chinh gia lurgng vector toa d$ suy rong tai thoi diém
Burde 1: Xdc dinh gi4 trj gin ding ciia toa o suy rdng tai thai diém t:
G=qu1t 1'(@e) Faah + [lio - I'(Qr) J(qe)] zic b + %lr(qu)»fk-l =T (@) (@) (5 (Qen)-Fur
[ o - (@wen)- 3@ 1 2e1) + (hio~ T'(Gu1)- M) )-zea ] 07
Burée 2: Higu chinh gia lugng dé thu duoc gia trj ghn ding tét hon: g, = @ + Agy.
Agye =[] [x - R )
Budc 3: Ta lay Gy = qx + Agy va so sanh:
Néu [|Aqy || < & thi ta oy g = Gu.
Néu [|agy || > £ thi ta tiép tuc Iy gy = Gy + Agy va 13p lai bute 2 cho dén khi [|Agy || < £ thi 1y
Qi = gy va dimg viéc tinh g;.
Burgc 4: Tir gia trj q« da tim duoc sau khi higu chinh ta 4p dung vao céc cong thirc da thiét Iip
dé tinh van toc va gia toc.
Burde 5: Két thiic tinh toén bai todn ddng hoc ngugc.

*) Hiu chinh gia lugng vector toa d suy rong tai to ta lam twong tu nhy trén nhimg bé qua
bude | do gy duoc xac dinh theo thyc tién.

Trong bai b4o téc gia dang £ = 10, Thuc hién giai sb trong khoang thai gian T= 9(s). Budrc thoi
gian la h = At =0,005.
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Théng sb ciia hé robot tac hgp ding trong bai todn t6i wu chudn vector van téc va gia tbe
Hing sé a = 1; cic trong sb duang ¢, dugc chon tay y.

Robot han
Khéng gian lam vige cvia cde bién khop:
q ==170° q, =-155°+100° qs =-170"+260°
qi=+180° qs = -50°+230° qs = 1360°
Vién 1é¢ lém nhét cuia cdc khdu:
dq; = 3,40 (rad/s) dq;=3,32 (rad/s) dqs = 3,14 (rad/s)
dqa = 6,98 (rad/s) dqs = 6,98 (rad/s) dqe=10,5 (rad/s)
Robot tic hgp
Khong gian lam viéc ciia cdc bién khop:
47=0+ 0,6 (m) s =0+ 0,4 (m) = +60° Qo= £ 180°
Vén téc 1én nhdt cua cdc khdu:
dq;=0,3 (m/s) dqg = 0,4(m/s) dqo = 3,5(rad/s) dqyo =5,2(rad/s)

Bai toan co dugc thuc hién trén MAPLE. Sau dé vij trf, vau 1be va gia tc cac khau cia
robot tic hop tai timg thoi diém dugc xudt ra file text d& 1am tin hi¢u ddu vao trong
SIMULINK.

Théng s va dang ludt dugc 4p dung trong cdc by didu khién trén
» B didu khién Mo
Chon luat hgp thanh Max-Min, phuong phap gidi mo trong tdm, ham lién thudc dang tam
giac.
Ddu vao gdm sai léch vi tri e va sai léch vin tée de. Piu ra la lugng didu chinh momen va
lye dit vao cac khop u.
Mién gia tri vat Ii ciia ddu vio ra:
=[el,e2,e3,e4]. Véiel,e2, €3, cd lan lugt I sai sb vi tri ciza céc khép.
de = [del, de2, de3, ded]. Véi del, de2, de3, ded lan lugt 14 saj s8 van tée ciia céc khop.

u=[ul,u2,u3,ud]. Véiul,u2, u3, ud lin luot 1 luong didu chinh momen va lyc vio chc
khép.

Giatrjcy thé :

el =[-5, 5] (mm) e2=[-5,5](mm) €3 =[-1,1](dd) ed4 =[-1,1] (d9)

del =[-5, S](mm/s)  de2={-5,5](mm/s) de3 =[-1,1](dd/s) ded = [-1,1] (46/s)
ul=[-120,120] (N) u2=[-400, 400} (N) ~ u3=[-10, 10} (N.m)  u4=| [-0,4, 0,4] (N.m)
Ta chia méi déu vao ra thanh 5 gid tri ngon ngiz, bang 1 biéu dién hé ludt mo:

AL: m lén AN: 4m nho Z: zero DN: drong nhé DL: duong lén
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Bing 1. Bing FAM biéu di€n h¢ luat m (GTNN: gi4 trj ngdn ngr).

GTNN AL AN z DN DL
AL DL DL DL DN Z
AN DL DN DN z AN

z DL DN z AN AL
DN DN YA AN AN AL
DL Z AN AL AL AL

» B§ diéu khién mo dai sé gia ur

PAu véo ra vi dang lut duge chon nhuy trén, bén canh d6 cac tham s8 gia tir dugc chon

nhu sau:

G={0,S, W, B, 1} v4i S= Small; B = Big.
H={H,H'} V6iH =L;H' =V => g=1,p=1.VéiL=Little; V= Very.

fm(S)=8=0,5 . (L) = p(V) =0,5. => a=B=0,5 va fm(B) = I- fm(S) = 0,5.

» i3 [
Cdc gid trj ngén ngit déu vao ra trong logic mé dugc chuyén sang gid tri ngén ngir trong dai s6

gia ti nhur sau:

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

Tir nhimg thong s8 trén, dung ham dinh lugng ngi nghia dé chuyén bang FAM sang bang
SAM (Bang 2; GTNN: Gia trj ngir nghia).

Bing 2. Bing SAM.

GTNN v(VS)=0,125| u(LS)=0,375 w(W)=0,5 w(LB)=0,625 | v(VB)=0,875
w(V8)=0,125 0,875 0,875 0,875 0,625 0,5
u(LS)=0,375 0,875 0,625 0,625 0,5 0,375

WW)=0,5 0,875 0,625 0,5 0,375 0,125
w(LB)=0,625 0,625 0,5 0,375 0,375 0,125
v(VB)=0,875 0,5 0,375 0,125 0,125 0,125
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Luu y: Pé khong bo sot bt ki truémg hop nio trong qua trinh xap si, néu ddu vao co gia tri vat li
nim bén trai mién gia trj vat li cua gid trj ngén ngir AL thi gjé tri ngit nghia cia né dugc lay la
v(0)=0. Néu gi trj vat li ciia né nim bén phai micn gia trj vAt li cua gia tr1 ngdn ngl DL thi gia
trj ngit nghia ciia n6 dugc lay lav(l)=1.

» Két hop mang noron va hé mo dai 6 gia tir

Chon cac thong 56 nhur trén, neng ham lién thuoc ta chon ham sigmoid nhu da néi. Ding
mang noron truyen thing 5 16p va gisi thudt lan truyén nguec sai s6; héng s6 hqgc thich nghi véi
gid tri khdn tao la n = 0,6 va cir sau k = 99 vong 13p lién tiép ma ham gi4 gidm hoic tang lién tuc
thi hAng s hoc sé& thay déi 0,005. Hang sb quan tinh dugc chon la:

anphal = 0,005; anpha2 = 0,01; anpha3 = 0,006; anpha4 = 0,007;
Véi nhitng théng s6 trén va bd trgng s6 khi tao, ta thu duge bé trong sb vdi sai sé E = 0,0002.
» Két hop gidi thuit di truyén va gidi thuit lan lruyén ngugc aé i wu bg trong b trong
mang noron m& PSGT
Him gia dugc chon:
E=3 (y1-d1)?
trong d6: y1 12 dau ra thyc; d1 14 d3u ra mong muén.

Diing phuong phap mé héa trong sb, t4i sinh bing cach quay binh xe Routlle, d6t bién
BIASED.

Bo tron§ 6 thu dugc vai sai sé E = 0,00005. Cach thyc hién don glén hon, thém nita 12 ta
khong phai ton nhleu thon gian cho viéc chon hiing 56 quan tinh va hing 58 hoc ma lai thu duge
b trong s6 c6 sai s6 tot hom rét nhigu khi chi diing gidi thudt lan truyén nguge sai sb.

M3 hinh SIMULINK
—— — o
== T
—=}= £ f
= %>J_

Hinh 2. M4 hinh Simulink.
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Ciic khéi chinh trong mé hinh SIMULINK

e
ant It
| vit. mat |—— [ vomtoe mar | 222 ,m—m'_mu_ :5. ¢

ViTnLyThuyet VanToclyThuyet GisTodyThuyet BoDieuKhien
Q
da E L a garecthuc
dda ko)
TimmLoo T et Robat

Trong do: vitri. mat, vantoc.mat, giatuc.mat [ vj tri, van tde, Bia 3¢ tinh 104n nhan duge
tir Maple sau 46 xuat ra file text, ding From File dua vio Simulink lam tin hiéu da
BoDieuKhien 12 khéi chira by dlcu khién, TinhLucLyThuyet |2 khéi tinh toan lyc va momen Ii
thuyét véi dau vao 12 vi tri, van tde, gia tée thu duge tir chuong trinh Maple, Robot 1a m hinh
robol, tat ca dugc viét trong M-File, sau d6 ding Matlab Function dua vao Simulink.

Két qua mé phéong

> B} di.él.l Kkhién mé ¢ didn: Cc hinh 3. 4 biéu dién két qua md phong g voi by didu khién
mé cb dién.

Hink 4. Dé thj sat s6 vj tri va sat s van téc cia 4 khau.
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> Bj didu khidn M& DSGT: Cic hinh 5, 6 biéu di&n két qua mé phong ing véi b diéu khién
mé két hop dai s6 gia r.

Hinh 6. D5 thi sa1 58 vij tri va sai s van téc coa 4 khau,

> B§ Didu khién Noron-Mé DSGT: Cac hinh 7.8 bidu didn ké1 qué md phong Gmg vai b didu
khién két heop Noron-Ma-Dai sé gia or.

Hinh 7. D4 thi t0a 4§, vin tc md phong va 10a g, vin téc tinh todn cia 4 khiu.
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Hinh 8 DS thi sai s vj tri va sai sé van tdc ctia 4 khau.

> B§ didu khién Noron-M& DSGT ¢6 két hop giai thuit di truyén va gidi thuit lan truvén
nguyce duge bicu dién nén cac hinh 9. 10

Hinh 10. D (hi sai sb vi ti va sai s6 vin tdc cua 4 khdu,
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4. KET LUAN

Nhimng két qua trén cho thiy bd diéu khién dya trén logic m& va bo diéu khién dya trén dai

s gia tir cho két qua tuong tu nhau, bd diéu khién noron-m&s DSGT cho két qua tét hon va by
diéu khién noron-m& DSGT ¢6 su két hop gilra giai thuat di truyén va giai thudt lan truyén
nguoc sai s6 cho két qua tét nhét. Trong ni dung, bai béo can so sénh cac phuong phap véi
nhau nén tac gia chi dung bién ngdn ngir c6 mirc phan hoach ding bang 2 (k = 2) khi 4p dung
dai sb gia tir. Néu sir dyng v6i mirc phan hoach k< 2 thi chic chin két qua cda phuong phap c6
lién quan dén DSGT con chinh x4c hon nira. Tuy viy, nhitng két qua mé phéng cho thay nhing
bo diéu khién lam viéc kha chinh xdc, dutmg toa d va van t5c mé phong gan nhu tring khap
véi dudng toa d6 va van téc tinh toan. Hudng nghién ciu tiép theo tac gia s& ap dung céc
phuong phap diéu khién trén vao h¢ robot tac hop.
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T6i wu héa hé md- noron tronq diéu khién Robot

Along with the strong development of science and technology, fuzzy system and artificial
neural network are increasingly widely applied in multiple field. Base on human logic, with
advantages that is simple and it process exactly uncertain information; fuzzy system and
artificial neural network have brought many considerable efficient in field of control and
automation. Optimizing neural fuzzy system is important and nccessary to improve control
efficiency, creating fundamental factors to resolve technical problems with high accurate,
especially problems that we can not modeling or difficult. This science article perform
applications of fuzzy logic and fuzzy algebra for fuzzy control, incorporating artificial ncural
network and fuzzy algebra control, combining genetic algorithm and error back propagation
algorithm to improve accurateness of the weights of artificial neural network.

Keywords: optimizing, Neural Fuzzy System, Fuzzy Algebra, Genetic Algorithm (GA).
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