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VAI CONG NGHE MOT: LOGIC MO VA NEURON MO
TRONG CAC HE THONG PIEU KHIEN

Nguyén Thién Thanh
B mén diéu Khién Ty Pong
Khoa Dié¢n — Pién Tt Trudng Pai Hoc K§ Thuit
(Nhén duge ngay 23/05/1998)

Tém tét:

Bai bdo ndy md t4 hé théng di€u khién thdng minh dugc trang bi biing céc cong nghé
méi vé xi¥ Iy théng minh nhu logic md vA neuron md. Bai bdo dugc x4y dung wrén
nguyén 1y cd ban nhu thuyé&t logic md, 1§ thuy&€t mang neuron nhin tao, va sau dé
ching dugc k&t hgp lai dé ciing tham gia khd ning cii ti€n thong minh cda cdc hé
thdng diéu khién trong cdc méi trudng khong chic chin, khong chinh xdc va nhidu.
Mubn c6 cdc hé thdng diéu khién 1am viéc trong c4c mdi trudng nhu vay, cdc hé théng
phéi dugc xay dung bing bdn thanh phin cd bin: chi&n luge héa md, cd sd tri thic md,
suy dién mJ va chi€n lude gidi md. Nhitng thanh phin cd bin nay dudc k&t hdp vdéi
nguyén 1y cd bdn ciia cic mang neuron nhin tao d€ tao ra cdc hé théng neuron mJ
dugc huén luyén st dung céc ch€ do hoc khéc nhau.

I)  Gidi Thi¢u Tong Quat:

Nhitng ndm dau cda thap ky 90, mot nganh diéu khién ty dong dudc phat trién
rdt manh va di dem lai thanh twu bt ngd trong linh vuc diéu khién, dé 12 diéu khién
mdJ va diéu khién neuron md. Logic md va neuron md 12 nhitng vdn dé thdi sy thu hut
nhiéu sy quan tdm cla cdc nha chuyén moén. P6 1a nhitng phuong phdp mdi vé& xit 1y
thdng tin trong linh vuc khoa hoc trf tué nhén tao. Tdp md va logic md cia né 1a méot
loai phudng phédp xt 1y thdng tin khéng chinh xdc dugc dya trén cd sd phuong phép xit
1y théng tin clia bd ndo con ngudi da lam dudc, trong khi d6 cdc mang neuron dugc md
hinh héa sau kién tric vat 1y cla bd ndo ngudi. Logic md va mang neuron nhén tao 12
hai linh vyc khoa hoc c6 nhitng diém gi6ng nhau va cling c6 nhitng di€m khéc nhau
dang thu hiit rdt nhiéu nha nghién cifu chuyén mén thim do nhitng ng dung riéng biét
clia ching va sy t8 hgp clia chiing trong cc hé théng thdng minh thuc sut cho nhiéu tng
ting dung khdc nhau. C4c sdn phdm tiéu diing cong nghiép ngay hoém nay ma ta c6 thé
thudng gip nhu m4y hidt bui, m4y giit, mdy 4nh thong minh v.v. 12 nhiing sdn phim ma
dd dugdc trang bi biing cdc thi cong nghé mdi vé xit Iy théng tin nay. Phai néi ring
logic md, mang neuron, va su t6 hdp cla ching di gidi quy€t dudc nhiéu vdn dé ma
trudc diy cdc thit cong nghé thong tin c6 dién khong thé gidi quy&t dudc va vi vay
chiing da vuon 1én ding vi trf hang ddu clia c4c thi cong nghé vé x 1y thong tin ngay
hdm nay va sau ndm 2000. '
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That vdy, 1y thuyét logic md dd dugc khdm phd nim 1965, do gido su Lofti
A Zadeh tai trudng dai hoc California, Berkeley, 13 phuong phédp todn dé biéu dién md
trong cdc ngdn ngi, né bt ngudn tir viéc khdo sit tdng quét clia 1y thuyé&t tdp hgp
crisp.

Trong tdp Crisp, m3i phan t& cia khong gian cé thé phu thudc hoic khong phy
thudc vao mot tip hgp nao d6. Piéu d6 cé nghia 12 mdi thanh vién trong khong gian c6
thé thudc vé mot 18p (crisp) hoic khong thudc vé mét 16p, néu thanh vién thude vé 18p
thi n6 18y gi4 tri diing twong ¢ng véi 1, mit khic n€u thanh vién khong thudc vé 16p thi
n6 14y gi4 tri sai tuong ng vdi 0. Nhu vdy tap hop crisp dudc dinh nghia bing ham dic
tinh ctia n6 biing cdch 4nh xa mdi phan tif tit mdt khong gian phét bi€u d€n mot khong
gian pham vi 0 va 1.

Tap md 12 mot sy tdng quit héa cla tdp hgp crisp trong d6 né cho phép mifc
thanh vién ctia m&i phan t c6 thé 1dy bat ky gid tri ndo gifta 0 va 1. Vay thi, haim
thanh vién clia mot tip md 4nh xa mdi phén t& cia m6t khéng gian phat bi€u d&€n mot
khong gian pham vi cia né trong khodng [0,1].

Tit nim 1985, tip mJ va sy két hgp logic md cia né di duge st dung rong rai
trong nhiéu 1ng dung: qué trinh di€u khién, nhan dang va phan 16p, quén tri va 1am ra
c4c quyét dinh v.v.

II) Nguyén L§ Cd Ban Vé L§ Thuy&t Logic Md :

Pé€ lam sdng td nguyén Iy cd ban vé logic md, ching ta nhin lai nguyén ly co
ban vé 1y thuyét tAp hop crisp va logic cd dién clia né. Ly thuy&t tdp hgp srisp 12 mot
su phan loai theo hai t§ hgp: thanh vién va khong thanh vién dugc dinh nghia bing
ham dic tinh cia n6. Cho phép A 12 mot tdp hgp trong khong gian phat biéu U, x 14 c4c
phan tif cia U. A dudc goi 12 mot tdp hgp crisp trong U n€u A dugc dinh nghia bing
ham dic tinh Xa(x) cia né sao cho x thudc vé A, ham X(x) 14y gid tri 1 va x khong
thudc v& A , ham Xa(x) 18y gid tri 0. Piéu d6 ¢6 nghia 13

[l néuvachinfux e A
Xa(x) = 5 it
0 néuvachinéuxgA

C6 nhiéu tinh chat, ching ta di gdn d&€n ngudi va vat khong thich hgp cho 1im
d8i v4i khung 1am viéc cla ly thuyét tip hdp crisp, cu thé nhu xét mdt vai vi du don
gian, d6 1a su phan loai theo ba t§ hdp tudi: “Tré’, ‘Trung nién’ va ‘Gid’ dugc dinh
nghia nhu sau:

Tré < 35 wdi
Trung nién 35— 55 tudi
Gia > 56 tudi

Cho phép A 13 mét tdp hdp crisp trong khong gian phat biéu tudi U, biéu di&n t§
hdp tudi trung nién ma dudc dinh nghia bing him dic tinh cla né:
1 35<x<55choxeA
X\(x)= [

0 mitkhic choxgA

va dugdc biéu dién & hinhl
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xe U

Hinh 1: tip hdp Crisp A bi€u dién t8 hgp tudi trung nién

Su phin loai ndy dudng nhu khodng thich hgp déi vdi khung lam viéc cda 1y
thuy€t tip hgp crisp cu thé nhu mdt ngudi 55 tdi thudc thanh vién clia tdp trung nién
trong khi d6 mdt ngudsi khdc 56 tudi thi khong thudc thanh vién clia tip trung nién ma
thudc thanh vién cla tp gid. Mot sy phin loai nhu thé 13 hoi bat hgp 1y. Tai sao mot
thanh vién 55 tudi thi dudc coi nhu 13 trung nién trong khi dé mot thanh vién 56 tudi
khong dugc coi 13 trung nién ma lai coi nhu 12 gia. Tuy nhién, 1§ thuyét tip hgp crisp
vi logic ¢8 dién clia né dd dudc st dung trong mot thdi gian khd dai d€ mo hinh héa
mdt th€ gidi hién thyc nhv “den” va “tring”, “ding” va “sai”, va “0” va “1”. Hai gid
tri logic ¢& dién nay di dudc chifng minh rat thinh cdng v c¢é nhiéu hiéu qua trong
céch gidi quy€t dugc nhiéu vAn dé. Tuy nhién, hai gi4 tri logic ¢ dién nay chi c6 thé
x4c nhin thanh vién chic chin thudc vé mot tdp hgp hodc khong chic chin thude vé
mot tAp hgp. Uu diém ciia tip crisp va logic ¢d dién ctia né 1a sd hitu dugc nhitng suy
dién chinh x4c, tuy nhién nhugc di€m ciia né 12 md td mdt thé gidi hién thuc khéng chi
c6 “den va tring”, “dling va sai”, v “0 va 1”. Hay néi médt cdch khdc, né chi mé ta
mot th€ gidi hién thyc chi gdi tron trong hai chit 6 0 va 1 ma di dugc Ung dung trong
céc loai mdy tinh cd dién dang dugc diing ngay hom nay c¢é chifc ning tinh todn chinh
x4c. Trong thyc t€, sy mé td nay khdng hoin todn gi6ng nhu sy md ti ciia bd nio con
ngudi vé& mot th€ gidi hién thyc cy thé nhy md td vé mau den clia mot ddi tugng thi chi
¢6 den chit khong xdc dinh dugec mic den clia né trong mot tdp hgp cia cdc d6i tugng
¢6 mau den, trong khi d6, st mo td clia bd ndo con ngudi vé mau den clia mot ddi
tugng trong mdt tip hgp cla cdc ddi tugng c6 mau den 1a den nhiéu hay it; hay khong
qué den so véi cdc ddi tugng c6 mau den khic.

P& c6 mot sy mod ta vé th€ gidi hién thuc nhu sy md ta cda bd 6¢ con ngudi néi
trén, c6 mdt loai tip hop duge phat trién tiY tdp hdp crisp, né dugc dinh nghia bing ham
thanh vién clia né sao cho ham c6 thé 14y bat ky gi4 tri ndo giita 0 va 1, loai tdp hgp dé
dudc goi 12 tAip hdp my. Cho phép F 12 mét tip hdp trong mot khdng gian phat biéu U,
va x 12 c4c phén t& clia U. F dugc goi 1a mot tAp hdp md trong U néu F duge dinh nghia
bing ham thanh vién pe(x); 14y bat ki gid tri ndo giita 0 vd 1 ma khong bi gidi han chi
c6 hai gid tri 0 va 1. Vay tdp hgp md F ¢6 thé duge dinh nghia bdi:

F = {(x, up(x)) 1 x € U}
trong d6, x 12 bi€n thanh vién thudc vé tip hgp md F va pr(x) 12 gié tri midc cda thanh
vién x trong F, dé ddnh gid muc do phu thudc cta thanh vién x trong tip mJ F.

Khdo s4t vi du ddn gidn vé sy phan loai ngudi theo ba t§ hgp tudi nhu di dudc

dinh nghia néi trén. Cho F 12 mot tdp mJ bi€u dién t8 hdp trung nién trong khong gian
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tudi U dudc dinh nghia bing ham thanh vién pg(x) clia n6 sao cho tit cd nhitng thanh
vién trdn tudi 45, ham pg(x) 14y gi4 tri 1 d€ dénh gid mic phy thudc cla ching trong
tdp mJ F, tif 46 ham sé& gidm din gid tri mdc phu thude cla cdc thanh vién khéc trong
tAp mJ F xudng d&€n mitc 0 cho nhitng thanh vién c6 mifc tudi duéi 35 va trén 55, dudc
biéu dién & hinh 2:

R(x)
1
0.0 15 45 55 XeU
Hinh 2 :T4p m& F bi€u dién t6 h¢p tudi trung nién

- Bi€n ngdn ngit va c4c gi4 tri cla bi€n ngdn ngi:

Bién ngdn ngit 12 mdt kh4i niém rd't quan trong trong logic md va 1y gidi xap xi
trong nhiéu ng dung khic nhau ciia né cu thé nhu trong cdc hé chuyén gia mJ va cdc
hé théng diéu khién logic md. Bi€n ngdn ngit 12 bi€n ma c4c gié tri cia né 12 nhitng 15i
néi hodc nhitng ciu dudi dang ngdn ngit ty nhién hodc ngdn nglt nhdn tao. Khdo sit
mdt vai vi du don gidn vé t8c do cla xe: Téc do cia xe thudng duge md t& bang céc 131
n6i hodc cdc cAu dudi dang ngdn ngit nhu : “rdt chim”, “chim”, “nhanh” va “ré
nhanh”, va cdc gid tri ngdén ngit nhu: “rdt chdm”, “chdm”, “nhanh” va “rit nhanh”
dudc xem nhu 12 nhitng bi€n mJ trong céc tip hgp mJ biéu dién “rat chdm”, “chim”,
“nhanh” va “rt nhanh”. Néi tém lai, bi€n ngdn ngit 12 bi€n ma cédc gid tri cia né 1a
céc bi€n md.

Khi cdc tdp md da dudc dinh nghia, ching cé thé dugc st dung dé xay dung cic
qui tdc cho cdc hé chuyén gia md va thyc hién suy di€én md.

Théng thudng tri thifc trong 1y gidi my dugc biéu di€n dudi dang cdc qui tdc: “If
X is A, then y is B”, trong dé x va y 1a cdc bién md, va A va V 12 cdc gi4 tri m3. Nhu
viy, qui tic gdm ¢6 hai v€: v€ trdi 1 tién diéu kién va v€ phéi 1 k&t qud. Nhiing phét
biéu tién diéu kién trong v€ trdi cla céc qui tic dugc k&t ndi nhau thdng qua cic todn
td logic md nhu AND va OR.

III) Céc H¢ Théng Piéu Khi€n Logic MJ:

Mot hé théng diéu khién logic md duge mo ta nhu & hinh 3:

» FLC [[——» Plant >

Hinh 3 : Chi Hé Thdng Didu Khién logic Md
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trong d6, FLC 12 bd diéu khién md dudc md ta & hinh 4:

- |Cd 56 qui tdc:Ca sd di lidu

1 v

SR——— R 1 ‘l

-| Pon vi hod m¢ Pon vi gidi me
Dédu vio E Piura U

} Hinh4 Chi Cfu Triic Co Bdn Cda M6t B6 Didu Khién logic M3

Céu triic cd ban clia mo6t by diéu khién logic md gdém c6é bén thanh phin chinh:
don vi héa md, don vi 1y gidi logic md, cd s tri thifc md, va don vi gidi md. Tuy thude
cdc muc tiéu thi€t k&, c4c loai bd diéu khién logic md khic nhau cé thé dugc xay dung
cu thé nhu: Bo diéu khién logic md tinh FLC dudc xdy dung bing cd sd tri thic md
khong c6 khd ning hoc, hoic bo diéu khlen logic m¢ dong FLC dugc xay dung bing
mot co sd tri thitc md ¢6 kha hoc.

Cd sd tri thic md chia hai loai thong tin chinh: cd s§ dit liéu d€ dinh nghia cdc
ham thanh vién clia cdc tdp m¢ dugc st dung nhu cdc gid tri cho mdi bi€n hé théng va
cd sd qui tdc chi y€u d€ 4nh xa cdc gid tri md cla cdc ddu vao dén céc gid tri cla cdc
ddu ra. Bi€n hé thdng gdm c6 hai loai: bién diu vao E dudc do ti¥ qud trinh diéu khién
dugc va bi€n dau ra U dugc st dung biing bo diéu khién FLC d€ diéu khién qud trinh.
Céc gid tri thyc sy dugc thu thap tit hoic dugc gdi d&€n qud trinh diéu khién dugc thudng
& dang crisp, va cdc don vi h6a mJ va gidi md cdc chitc chuyén ddi tir dang crisp sang
dang md va tif md sang cnsp g

Cd s8 qui tic md gdm c6 tip hgp cla cdc qui tic diéu khién md dudi dang If —
Then cu thé nhu khdo st mot by di€u khi€n md FLC vdi mot ddu vao va mot diu ra,
qui tic mJ thit i thudng dudc biéu hién bing If x is PB Then y is NB, trong d6 x 12 bién
ddu vao, y 12 bi€n diu ra, PB 1a mot clia cdc tAp md dugc dinh nghia cho x trong khong
gian phat bi€u X, va NB 12 mdt clia cdc tAip md dugc dinh nghia cho bién y trong khong
gian phét biéu Y.

Cd s tri thifc mJ ¢6 thé & dang tinh hogc dang dong. Cd sd tri thitc md dong cé
kha ning hoc trong khi d6 cd sd tri thifc md tinh khéng ¢6 khd niing hoc hoic tu t§ chifc
biing b diéu khién md FLC.

Ly gidi logic md chinh né st dung logic md d€ 1am ra quyét dinh gidng nhu
quyét dinh 1am ra cla con ngudi. N6 thuc hién suy dién md dé di dén tic dong diéu
khién md bing cdch tim ki€m cd sd tri thitc cho c4c ddu vao di dugc héa md.

Iv) Nguyén Ij cd bin vé Iy thuy&t mang neuron nhén tao:

Mang neuron nhén tao 12 cdc hé thdng ma dugc xdy dung bing cdch sao chép
lai nguyén 1y cd bdn vé céch td chic clia bd ndo con ngudi. Bd nio con ngudi duge
thita nhdn 12 mdt hé thdng gém 10'° d&€n 10'* neurons c6 edu tric, nhitng neuron c6 thé
dudc t§ chic theo ba 16p: 16p cdc neuron diu vao, 16p cdc neuron tinh todn va 16p céc
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neuron diu ra. Ldp cic neuron ddu vao dugc két ndi véi cadc cdm bi€n nhu mat, mii, tai
va da, 16p neuron tinh todn con dugc goi 1a nhiing 16p neuron 4n c6 chic ndng tinh todn
dé xi 1§ khi nhén dudc tinh hiéu tif cic neuron d4u vao , va 16p cdc neuron diu ra dugc
k&t ndi v6i cdc phan t cd nhu tay va chin ¢ chifc ning nhén tin hiéu k&t qud da tinh
todn dudc tit cdc 16p neuron &n dé diéu khién c4c phin tit cd nhu tay va chén. ciu tric
cd ban ctia mdt neuron trong b nio con ngudi gbm bdn thanh phan : cdc diu vio
dendrites, phin ti¥ xi 1y, diu ra Axon, va dudng truyén synapse. M&i neuron nay cé
nhiéu diu vao dendrites d€ nhéin tin hiéu tit nhiéu neuron khéc gdi d&n, phan ti xt ly
neuron nay xi 1j c4c tin hiéu di nhin dugc ti cdc ddu vio dendrites va gdi két qua dén
ddu vao axon. M&i neuron cé rat nhiéu dau vio dendrites nhung chi ¢c6 mot diu ra
axon, dudng truyén synapse c6 chifc ning k&€t ndi mot ddu vio cda neuron nay vdi diu
ra neuron khdc va ddu ra cia mdi neuron khéc va dau ra cia m3i neuron cé thé dugc
k&t ndi v4i nhiéu neuron ddu vao khdc. Mdi.phan tif xit Iy neuron gdm c6 hai thinh
phén: tinh todn va gi4 tri ngudng, tinh todn c6 chitc ning tinh 14y gi4 tri tdng cla c4c tin
hiéu d4 nhan dugc tit c4c ddu vao dendrites , so sdnh vdi gi4 tri ngudng dé dua ra quyét
dinh gdi tin hiéu ho#c khoéng gii tin hiéu dén nhitng neuron khic néu gi4 tri tdng 16n
hon hoiic biing gi4 tri ngudng va ngudc lai. Tin hiéu dugc truyén tir neuron nay dén
neuron khéc duéi dang dién 4p, n€u dién 4p duong d6 1a loai tin hiéu kich ddéng neuron
gdi tin hiéu d€n nhitng neuron khic va néu dién 4p 4m d6 1 loai tin hiéu tc ché gti tin
hiéu di. Chat lugng két ndi giita cdc neuron 1am gia ting tin hiéu hodc suy gidm tin
hiéu trén dudng truyén synapses dugc goi 12 cudng d6 k&t ndi. Gi4 tri clia cudng do két
nbi nay dugc goi 12 hé s6 trong Iugng trén dudng truyén synapse. Khi hé théng neuron
nhan thdy mt d6i tugng ti cdc cdm bi€n nhu mdt, n6 s& hudn luyén, cudng do bin tin
hiéu di ciia c4c neuron 4n dudc gia ting theo trong thdi gian hé thdng ti€p xidc dbi
tugng d€ phan 4nh todn bd hoéng tin v& d6i tugng d6. NEu né nhén bt thdy mot d6i
trgng khac xudt hién, thi hé thong s& bit ddu hudn luyén lai d€ cudng do bin tin hidu
clia cdc neuron duda gia ting theo trong thdi gian ti€p xic di tugng dé d€ phin 4nh
toan b6 thong tin vé d6i tugng d6. N&€u hé thdng c6 su chdn dodn sai, né s& tu diéu
chinh bing cdch huin luyén lai s& dung c4c ch& d6 hoc khdc nhau d€ c6 médt chidn dodn
ding.

P& c6 mot mang neuron nhin tao biing cich sao chép tit ci cdc nguyén Iy cd
bén vé céch t§ chifc cia bd ndo con ngudi néi trén sao cho hé thdng lam viéc thong
sudt nhu mdt hé thdng neuron con ngudi. Nhe vy, mdt mang neuron nhin tao ciing
gdm c6: cdc neuron dau vao d€ k&t ndi vdi cdc cdm bi€n nhu television cameras va
earphones, cdc neuron 4n d€ tinh todn cu thé nhu cic mdy tinh nhd, va c4c neuron diu
ra d€ k&t ndi vdi cdc thiét bi phdn cd nhu tay va chin robo. ]

Khdo sdt md hinh don gidn clia m6t mang neuron nhén tao dugc dé& xuit bdi Mc
Culloch va Pitss vao ndm 1943, thudng dudc goi la mang neuron M-P dugc chi 3 hinh 5.
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Hinh 5: Chi m6 hinh don gidn clia mot mang neuron nhin tao

Trong lugag

Wim

Trong md hinh nay, phdn tl X ly thit i tinh tong hé s6 trong lugng 14y dudc tiY
cdc dau vao x;, va cdc ddura y; = 1 (bin tin hiéu) hodc y; = 0 (khong bin tinh hicu)
tudn theo téng hé s& trong lugng 18y dudc tiY cdc ddu vao trén hodc dudi gid tri ngudng
0;.

m
yite) =a () w x,(1) - 6,)
j=1 ‘

1 n€uf20

0 néuf<0

Trong Iugng w;; bi€u dién cudng do cla synapse dé€ k&t ndi neuron thif j vdi neuron thi
i. H¢ s trong lugng duong tudng ¥ng vdi mot sy kich dong synapse va hé s& trong
lugng 4m tudng Wng v4i mot sy e ch€ synapse, va néu wj; = 0 thi khong c6 sy k&t ndi
giffa hai neuron. Than neuron 12 phin t& xi 1§ k€t ndi v6i ddu vio va ddu ra. K&t hgp
véi dau vao clia phan ti xi¥ Iy 12 m6t ham tdng hop f ¢6 chifc ning & hgp thong tin,
tudng tdc, hodc bing chiing tir ngudn bén ngodi hodc cdc phin ti xi 1y khdc dén vdi
phén tif xit Iy. Ham t3 hgp nay thudng la ham tuy&n tinh vdi cdc dau vao x; nhu mé ta
trén:

Trong d6, ham tdc dong a(f) 1a ham unit step: a(f)=[

f,= iwﬁxj -0,

=1

Trong d6 6; 1a ngudng cla phan t& xi 1y thy i.

Thanh phin quan trong thif ba clia mang neuron 13 phudng phép huin luyén st
dung céc qui tic hoc khdc nhau. c6 hai loai hoc trong cdc mang neuron nhin tao: Hoc
thdng s8 va hoc cdu triic. Hoc théng s8 1a phuong phép hoc biing cdch cip nhit caé hé
s0 trong lugng k€&t ndi va hoc cdu tric 12 phudng phdp hoc biing cich thay ddi bén
trong c4u tric mang bao gdm s6 cdc phin t xit 1§ va cic kiéu k&t ndi mang. Hoc ciu
tric s& dugdc thim dd vé sau ndy va § day ching ta chi trinh bay cdc ch€ d6 hoc théng
$0. :

Gid sl c6 n phan tif xif 1§ trong mét mang neuron nhén tao va m&i phdn t xi 1y
c¢6 chinh x4c m hé s8 trong Iugng thich nghi. Ma trn hé i@' trong lugng W dudc dinh
~ nghia bai: -4
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-
wl W“ wl2 wlm
T
w Wa Wag creecieas W
W = 2 - 1 22 2m
T
W, Wt Woa eeeeeenns Wias

Trong d6 W; = (Wit,WizyesWim) ' 1 = 1, 2, .., n 12 vector hé s8 trong lugng cda
phén tif x{ 1y tht j d&€n phin t x{ 1y thi i.

Trong qué trinh xit 1y thong tin, hoc thong s6 dugc sit dung dé huan luyén mang
nhim tim ra m6t ma trin hé s0 trong lugng W thich hgp cho su két ndi cdc phan ti xi
1y ciia mang. Trong su k&t ndi nay, cdc hé s& trong lugng dudc coi nhu viing nhd dai
han LTM (Long - term — memory) va cdc trang thdi tic ddng clia cdc neuron dugc coi
nhv viing nhd ngdn han STM (Short — Term — Memory). Hoc théng s6 dugc chia 1am
ba ch€ d6 hoc: hoc gidm sdt (supervised learning), hoc cling c§ (reinforcement
learning) va hoc khong gidm sdt (unsupervised learning).

Hoc gidm s4t 12 ch€ d6 hoc c6 thdy gido giam sit d€ bdo mang chinh x4c cdi gl
né nén phét ra tai dau ra. trong ch€ d6 hoc gidm s4t, mang dudc cung cip bing cdc cip
diu vao — ddu ra mong mudn duge : (x, d¥, x?®,d?),...oo., (x*,d®). Khi mbi ddu
vao x® dudc dit vio mang, dau ra mong mudn dugc tuong Wng d® dugc do trong bd
phét sinh tin hiéu saisd (error signal generator) cdi ma sau d6é sdn xuit ra cdc tin hiéu
sai s0 cho mang dé diéu chinh cdc hé s6 trong lugng clia né sao cho dau ra thit sy s&
ti€n gin d€n ddu ra mong mudn dugc.

Hoc ciing c§ 12 ch€ do hoc gidm sit, cdc gid tri ddu ra dugc bi&t cho moi dau
vio. Tuy nhién trong mot vai tinh huéng thi€u théng tin chi ti€t ¢6 sin, cu thé nhu
mang neuron chi dudc bdo ring diu ra thit sy hién c6 ciia né 1a quéd cao hoic chi ding
c6 50 phin trim. Trong trudng hdp khic nghiét nay. chi c6 mot Bit théng tin hdi ti€p dé
cho bi€t ddu ra c6 gi4 tri ding hay sai. hoc dua trén cd sd loai thong tin dinh gid nay
dugc goi 12 hoc cing cd va thong tin hdi ti€p dudc goi 1a tin hiéu cing cd
(reinforcement signal).

Hoc khong gidm sdt 12 ché€ d§ hoc ma mang khong c6 thdy gido cung cip cho
bA't ky thong hdi ti€p nao. Khéng c6 hdi tiép tif mdi trudng d€ bio cdi gl cdc ddu ra nén
ho#c khong nén ching dugc diéu chinh ding. Mang phdi khdm phd cho cdc miu chinh
n6, cic dic trung, cdc quan hé, hodc cdc loai trong dif liéu nhdp va ma héa ching & dau
ra. Trong thdi gian dang khdm phé cdc dic trung nay, mang dang trdi qua nhiéu sy thay
d6i trong c4c thong s6 ciia né; Qua trinh nay dugc goi 1a tu t8 chifc.

Ba ché& d6 hoc théng s6 di dugc tham khdo , k€ theo d6 chiing ta khio st mot
c4u tric hudn luyén téng quit cho mét phin ti x{& Iy trong mot mang nhu dudc chi &
hinh trén.

Trong hinh trén, ddu vao x;, j = 1, 2, ....,m, c6 thé 12 mét diu ra tif mot phin ti
xit Iy khic ho#c c6 thé 12 mdt ddu vio bén ngoai. Tin hiéu mong mudn dudc d; chi c6
sdn trong ché d6 hoc gidm s4t hoic trong ch&€ dd hoc ciling c&, trong d6 d; 12 tin ciing c&
(signal inforcement). V1 vy, hai ch€ d6 hoc ndy, cdc hé s& trong lugng clia phin ti¥ thit
i dugc cdi ti€n tuan theo tifth hi¢u ddu vao né nhén dugc, gid tri ddu ra cda ng, 1a sy
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dép ng day da k&t hgp duge. Tuy nhién ch€ d6 hoc khong gidm sit, phin xt 1y cai
ti€n cdc hé s6 trong lugng clia n6 chi dugc dya trén cd sd cdc gid tri ddu vao va / hoic
céc gi4 tri diura.

Dang tdng quét cla qui tdc hoc hé s8 trong lugng trong cdc mang neuron cho
biét riing sy gia tdng cla vector hé s& trong lugng w;, vector hé s& trong lugng w; dudc
sdn xudt bing budc hoc tai thdi diémt thi tf 1& vdi tich cda tin hiéu hoc r va ddu vio
X():

A wi(t) = nrX(t)

Trong d6 m 12 mdt s6 dudng dudc goi hiing s& hoc dé x4c dinh t6c dd hoc va r 1a
tin hiéu hoc, n€u c6 s&n mot tin hi€u clia thdy gido d;; thi tin hiéu hoc 13 moét ham cong
nghé téng quat:

r=fy(w;, X, dy)

Vi vdy, hoc hé s6 trong lugng téng quét trong phudng trinh Aw; = nrx(t) cho bi&t
ring vector hAm s6 trong lugng w; gia ting theo ti 1& vdi tich cia ddu vao x(t) va tin
hiéu hoc r. V6i cdc phudng trinh cho trén, vector hé s6 trong ludng tai thdi diém bude
hoc (t+1) 1a:

owit+1) = wilt) + nfwit, X(1), di()) X(0)
ma cling c6 thé dugc viét nhu:
Wi(l“) = Wil +1n Wil + ‘I‘]fr(Wit,- Xt, di‘) il

Phudng trinh ndy chi dugc st dung d€ cai ti€n mot diy cla cdc hé sd trong
lugng thdi gian rdi rac. N€u cdc sy cdi ti€n thdi gian hé s6 trong lugng thdi gian lién
tuc, thi st dung phiutdng trinh dugc biéu hién nhu sau:

dw,(t) _
oy nrX(t)

Trong d€ xudt clia Hebbian, cdc hé s8 trong lugng dugc diéu chinh tudn theo
nhifng twong quan trudc va sau, tin hiéu hoc r trong qui tdc hoc tdng quat c6 thé dugc
thi€t 14p nhu:

r=a(wiX)=y;
trong d6 a (.) 12 ham tdc dong clia phan t x 1.
Nhu vay st gia ting Aw; clia vector hé s6 trong lugng s& trd nén
Aw; = na(w; X)X = nyiX

Diéu d6 c6 nghia 13, cdc thanh phin cla vector hé s8 trong lugng dudc cip nhat
vdi mdt lugng cla _ ;

Aw;j = na(w’i X)X;=nyiXj,choi=1.2. .. ,neuron;j=1,2,..,m

Diéu nay cho thdy ring qui tic hoc bebbian 12 mdt qui tic hoc khong gidm sat
cho mdt mang neuron nudi ti€n vi né chi st dung tich cia cdc ddu vio va cdc diura
that sy va cdi ti€n c4dc hé s6 trong lugng. Khdng c6 cdc dau ra mong mudn dugc cho
phép dé phat sinh ra tin hi€u hoc d€ c4p nhét cdc hé s8 trong lugng. Qui tic hoc ndy
yéu cau d&€n hé sd trong lugng ban diu & c4c gi4 tri ngdu nhién nhé xung quanh 0 trudc
khi hoc. Phuong trinh trén cho biét ring nhém tuong quan dau vao — ddu ra y; x; 1a s&
duong thi hé s6 trong lugng wij ting 1én; mét khdc hé trong lugng w;; gidm xudng.

*
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N&u dé xuit tin hiéu hoc r a(w} X) = y; = d; trong d6 d; 12 ddu ra mong mudn
dugc d€ diéu chinh céc hé s6 trong lugng, vdy thi cdc thanh phan cla vector trong
lugng dugc cdp nhét bdi:

Awjj=ndixj, choi=1,2,..,n 13512 .y
Piéu nay cho thiy ring qui tic hoc tdng quét gidm sit cho mdt mang neuron.

V) Nguyén Ij cd ban vé sy tong hgp ciia logic m§ va cic mang
neuron: '

Su k&t hgp logic md véi m6 hinh mang neuron dugc goi 124 m6 hinh neuron md.
Cic hé md va cdc mang neuron cing tham gia dé cdi ti€n sy thong minh ciia cdc hé
théng 1am viéc trong cdc mdi trudng khdng chic chdn, khong chinh x4c c6 nhi€u. C6
ba loai md hinh neuron md thong dung: Neuron md vdi cdc tin hiéu crisp dugc st dung
dé dénh gid cdc hé sO trong lugng md, neuron md véi cdc tin hi€u m& ma duge t5 hgp
vdi céc hé sO trong lugng md va neuron md duoc md ta bing cdc phuong trinh logic
md.

Kiéu mang neuron mJ vdi céc tin hidu crisp dugc st dung dé dénh gi4 cdc hé s§
trong lugng nht* fudc chi d hinh 6 dudi day

Xy

A pa(xy)

¥ = pn(X1 . X2 5 oees Xa)

Xn An P-An(xu)

Hinh 6: Ki€u mang Neuron v@i cac tin hiéu ctisp dugc
st dung dé d4nh gi4 cdc hé s8 trong lugng mJ

Kiéu mang neuron mdJd nay cd neuron diu vao dudi dang crisp X, X2, .., Xp V2
cdc hé s8 trong lugng 12 cdc tip md A;, 1 <i<n ; do d6, cdc phép todn hé s trong
Iugng phai dugc thay th€ bing cdc ham thanh vién. K&t qué ciia mdi phép todn hé s6
trong lwgng 12 mot gi4 tri thanh vién pai(x;) cia ddu vao tudng @ng X; trong tip mdJ A;.
" T4t c cé gid tri thanh vién nay dugc t6 hgp lai d€ cho mét ddu ra trong khodng [0, 1],
c4i ma c6 thé duge khio sdt mic tin cdy. C4c phép todn t6 hgp dugc biéu dién bing ®
c6 thé sit dung cho bat k¥ todn ti¥ t6 hgp nao cu thé nhu min hoiic max va cédc todn ti
khéc t-norm va t-conorm. '

Mot st biéu di&n todn hoc clia mang neuron md kiéu nay dugc viét nhu:

BN(X1, X2, - »Xn) = Ha1(X1) @ pa2(X2) @ ...... Hai(Xi) @ ...... Opan(Xn)
trong d6 x; 12 ddu vao du6i dang crisp thi i va pai(x;) 12 ham thanh vién cda tdp md A,
pn(.) 12 ham thanh vién d4u ra clia mang neuron va ® 1a toén ti t8 hop.

Vi du : vi du sau diy din chiing cdch sif dung kiéu mang neuron md vdi céc tin
hiéu dugc sit dung dé danh gi4 cdc hé s§ trong lugng my. X4y dyng mdt mang neuron
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md nhu mot b diéu khi€n md dugc chi dinh biing c4c qui tfc dugc cho phép trong bing
duéi day

Ae = Sy thay ddi trong sai s6 error

G G, G; Gy Gs
F, A
€ = error F, A/ A7
Fs A Aj Ad
Fy A4 As®
Fs As’

Va céc dinh nghia clia cdc s6 m& dugc biéu di&n trong hinh 7 theo sau:

G, G 6 G Gy F, F» F; Fy Fs AL Ay As Ag As

| | ] |

02-6 4‘0 610 IBO 100 4 -3 -2-1 012 34 4 -3-2-1 01 2 3 4
Céc s6 md cho sai 6 error  Céc 56 md cho sy thay déi trong sai s6 error Cidc 58 mJ cho ddu ra
Hinh 7

B diéu khién mJ nay chdp nhan cdc diu vao singleton e = error vi Ae = su
thay ddi trong sai s& error. Céc gi4 tri 14y dugc cho e va Ae, chin qui tic duge danh gid
nhu sau: Ay = min (pri(e), Hoa(€)), A2 = min (Up(e), pea(€)), - , Ag = min (prs(e), poale))
Vi mét vai qui tic c6 cling nhiing td¢ dong diéu khién , ta t8i da A; tuong thich véi ciing
tdc dong diéu khién Ay nhu: €, = max (A1, A2), €2 = max (A3, Ag), €3 = As, €4 = max
(As, A7), €5 = max (As, Ao). Sau d6 mdi ey dugc gin véi gid tri Ay cla né, 1<k <5. D&
gidi md k&t qua, diu tién ta tinh A = U(ex, Ay) (trong d6 todn t hgp dudc 18y gid tri
tdi da) va sau d6 im y ma bling trung tdm hdp din cla A; y 1a ddu ra gidi md dudc tit
bd diéu khién.

B¢ di€u khién md ndy dugc md hinh nhw mot mang neuron md dudc trinh bay &
hinh 8 duéi ddy. Trong mang nay, edc niit 1 dé€n 9 biéu hién cdc quy tic, cdc mit 10 dén
14 khong c6 cdc hé sd trong lugng diu vao, va nit 16 khong cé hé s8 trong lugng, 1a
mot don vi gidi m3. RS rang, cdc niit 1 dén 9 12 nhitng neuron md vdi c4c tin hiéu crips
d€ dénh gid hé s6 trong lugng md, nhung nit 15 gdn giéng nhu mot neuron md cda
ki€u mang neuron md véi céc tin hi¢u my ma dugc t3 hdp vdi céc hé s§ trong ludng
md. Ly do 12 cdc dau vao clia niit 15 12 €;A;, 1 <i<5, ching 12 céc tdp md, trong khi
d6 cdc ddu vao clia nit 1 12 Hri(€) va pga(e), ching la tich v6 hudng. mang neuron md
xdy dyng dudc c6 th€ dugc mong mudn dé hoc céc s6 md théng sust F;, G; va A, dugc
cho phép mdt vai dif liéu hudn luyén (e, Ax) cho cdc ddu vao va y? cho céc diu ra
gidi md dudc, k = 1,2,..... D€ 1am dugc diéu nay, ta cin c6.mdt gidi thuit hoc sao cho
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mang s& hoc cdc hé s trong lugng clia né (cdc tdp md trong cdc quy tic) tir dif liéu
hu#n luyén. nhitng chi tiét hoc nay s& dugc trinh bay vé sau.

Hinh 8

Kiéu neuron mdJ vdi cdc tin hiéu md ma dudc t8 hop véi cdc hé s6 trong lugng
mdJ gidng nhu mang neuron m3 dugc md 3 trén ngoai trit tdt cd cdc ddu vao va cdc
ddura la cdc tip md diing hon 14 céc gié tri crisp

Kiéu neuron m& dugc mo ta bing cdc phudng trinh logic md véi neuron ddu vao
md va mot ddu ra my. MSi quan hé ddu vao-diu ra dugc bi€u dién bing mot quy tdc IF
- THEN:

IF X; AND X; AND .. AND X, THEN Y.
trong 46 X, Xa, .., Xa 12 cdc ddu vao hién c6 va Y 12 ddu ra hién c6. Ki€u mang
‘neuron mJ nay c6 thé dugc mo ta bing mdt quan hé md R, cu thé nhu':
R = (X1, X2, s Xa, Y)
trong d6 f(.) bi€u di€n mdt ham suy ludn. Vi vay, ki€u mang neuron md ndy dugc mo
td bing mdt quan hé truyén md R. Cho phép c4c ludng diu vao (md hodc khdng md)
X1,X2 .., Xn, tudn theo quy tic gdn phic hgp cla suy dién, neuron mdJ ¢ diu ra nhu sau:
Y=xj0 (Xz 0 ( saassassvinal) (Xn oR; ) )
trong d6 o biéu di&n bat ki cdc quy tic gén phitc hop cia todn ti suy didn cu thé nhu
max, t — norm. Kiéu mang neuron mg nay thudng hay xuat hién trong cdc hé chuyén
gia md, s& dudc thdo ludn chi ti€t vé sau.

SOME NEW TECHNOLOGIES:
FUZZY LOGIC AND FUZZY NEURON
IN THE CONTROL SYSTEMS

Nguyé&n Thién Thanh
Astract:

This paper describes the intelligent control systems implemented by new technologies
about processing information such as fuzzy logic and fuzzy neuron. This paper is
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constructed by the basic concept of fuzzy logic and artifical neural networks, and they
are then combined to share the ability for modifying the intelligence of control systems
working in uncertain, imprecise. And noisy environments. Systems desired working in
such these environments, systems must be build up by the four main elements:
fuzzification strategies, knowledge base, fuzzy reasoning mechanism, and
defuzzification strategies. These basic elements associated with the basic concepts of
artificial neural networks forms the fuzzy neuron systems trained by using different
learning modes.
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