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TICH HQP KY THUAT MANG NO RON VA GIAI THUAT
DI TRUYEN TRONG PHAN TicH D(' LIEU

NGUYEN THANH THUY, TRAN NGOG HA

Abstract. In this paper we shall Investigate an Integration of genetic algorithms into defining neu-
ral network structure (number of hidden layers, number of neurons In each layer, neural connectlon
welghts). Thls combination showed its effectiveness in an experimentation for chemical data analysis
In comparison with using only back-propagation neural network as shown In [4].

MO DAU

Trong nhitng n¥m gln diy, cdc mang no' ron nhidu 16p lan truy¥n ngwge cila sai 8 ngdy cing
dugc st dung réng réi trong Iinh vyc phén tfch s8 lidu vd m8 hinh héa [4) nh& vdo kha ning hoc ti
88 ligu cda chéng, Tuy nhién, véi gidi thuft hoc lan truyn nguge cda sai 88 truydn théng, ma thye
cht 1a Iin lwgt t8i thifu cdc ham gid bing k§ thuft nguwge huéng gradient, chiing ta gip mét s8
khé khin trong vifc tim kifm céc mang no ron nhu sau:

- Khéng cé khd n¥ing tim dwgc t§p trong 88 t8i wu cho mét cHu tric mang cho truwée tir dé
din dén hgu qud 12 khéng thé xay dyng duge mét chifn luge hoe cfu tric.
- Véi che hing 88 hoc, h¥ng 88 quén tinh c& djnh, thd tyc hoc tham s8 trd nén khéng hidu qua.

Trong bai bdo ndy, ti nhiing phén tich cdc y&u t8 dnh hwéng téi gidi thugt lan truy8n ngwge
cda sai 88 truy®n théng ching t8i nghién ctru vi d¥ ra bign phép tich hgp gidi thuft di truy¥n véi
thd tyc hoc cda mang no ron blng vi§c x8y dyng che hdm gié méi. Gidi thuft di truyén dwee tich
hep véi thi tye hoe lan truy8n ngwge cda sai 88 cdi tién tgo thAnh mdt gidi thuft lai cho qué trinh
hoc tham 88 vA dwgce st dyng qué trinh hoc cfu trdc. Do k€t hop véi gidi thuft di truyén, gidi thugt
lan truy8n nguge cda sai 88 cdi tién dd st dung hing s& hoc thich nghi va loai bd hng 88 quén tinh
trong céc phwong trinh higu chinh trong a8,

1. MANG NO RON NHIEU LOP LAN
TRUYEN NGU'Q'C CUA SAI 80

1.1, Cfu trie

Mang no ron nhidu 16p lan truy®n ngwge cda sai 88
14 mgt mang no ron feedforward trong dé cée 16p cda mang
dwge néi diy dd véi nhau (5], Hinh 1 1 hinh dnh cda mét
mang lan truy8n ngugc cla sai 88 véi hai 16p &n. D8I véi
mét bai todn cy thé, 88 no ron trén 16p vio bling 88 bién cla
d8i twgng vao (vée to tin hifu vdo input) vd 8 no ron trén
16p ra bling 88 bifn cda véc to l¥i gidi (target). Trén méi
16p, ngodi 1ép ra cé thém mét tham 88 bias. Tin higu ra cda
bias luén dwgc gén cho la 1.

1.2, Gidi thuft hec

Thi tyc hoc cla mang lan truy8n ngwec 14 thd tyc hoc Tth higu ra
¢6 chi dgo; do 46 né cin mét tp mu (X,,Y,), véi X, 1A véc
to vdo, ¥, 1A véc to 1o gidi. D&i véi mot clp tin hidu vdo X,  Hink 1. Cfu tric cda mang no ron
va l¥i gidi Y,, gidi thuft hoc lan truy¥n ngwgc tién hanh hai nhidu 1ép lan truy¥n nguge
giai dogn cda ddng chdy cda s8 ligu. cla sai 88

7in hidu véo
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= Tin hi§u vado X, dwgc lan truy¥n qua mang tir lép vido dén 16p ra. K&t qud cda vidc lan truyén
ndy 13 sdn sinh ra véc to tin higu ra Out!**,

= Tin hi§u sai 88 12 két qud cda vi§c so sénh gifta véc to 1d1 gidi va véc to tn higu ra, dwge lan
truy8n ngwqe tir 16p ra téi cde 16p phia trén 4€ higu chinh céc trong 88,

Déi vé&i m8i c¥p tin higu ndy chiing ta x8y dyng mét him gid nhu sau:

E(w) = 3 Z(w - Outy*)?, (1)

:=1

trong dé n 13 88 no ron trén 1ép ra.
\ Nhu viy, véi mét thp hoc gdm P mfu ching ta 1in lugt x8y dyng P ham gid nhv viy. Vidc
hoc cua gidi thufit thyc chft 1A vige tim kiém mét tfp trong 88 trong khéng gian RM (M 14 88 trong
88 cé trong mang) 48 1in lugt t8i thidu héa céc ham gid nhw viy. Didu ddng chd ¢ 1a vige t&i tlnﬂu
héa dwee ti€n hanh lién ti€p nhau v theo chu ky d8i véi cde hdm gid.

Dé t8i thi€u héa cdc ham gid nhw vy, gidi thugt lan truy¥n ngwge sl dyng phwong phép gidm
gradient (gradient-decent method - deepest decent method). Bing bidu thirc ching ta cé:

oF

) —, 2
aw}‘ { )

) e
ij‘ =

Véi ham bién d8i tir t&ng tin higu Net thinh tin higu ra Out trong m&i no' ron 12 him sigmoidal,
chiing ta cé cdng thirc cudi ciing cla gidi thudt lan truy¥n ngwge cda sai 88 la:

r
Aw}, = n( Z 6i+1wf.j'1) Outf,-(l - Ov.lt',-)Oulﬁf,"'1 + qu;(,p""l“').
k=1

Trong dé:
619 = (5 — OutM™Y)OutM™ (1 — Outlam),
r ' ;
: 3
&} = (ZG,',“)OUG:-(I —Outy)  véil=last —1dén 1. ®)
k=1

1.8, Céc nhén t8 cda qud trinh hee

a. Khdi ddng cde trong a6

Céc gid trj cda céc trong 88 dwge khéi tao ban diu trong mang lan truyén nguwgc sai s§ dnh
huwéng rit manh téi 1y gidi cudi ciing, Céc trong 88 ndy thwdmng dwge khéi tao bing nhing &8 nghu
nhién nhé. Vigc khéi tao t&t cd cdc trong 88 bAng nhau s8 1am cho vifc hoc cia mang trd nén khéng
t8t. Céc trong 88 khéi tao ban diu khéng dwge qué 16n vl néu khéng ngay ti dBu t&ng tin higu vio
Net 88 c6 gid trj tuydt d8i 16p va 1am cho him sigmoidal chl cé hai gid trj 0 vd 1. Di8u niy lam cho
h§ th8ng s bj tdc ngay tai mét cye tidu cuc bd hofc tai mdt ving blng phing ndo Afy ghn ngay
di€m xuft phdt. Gig trj khéi déng ban d%u cda céc trong 88 trén 1ép thit | dwge chon nglu nhién
trong khodng [-1/n, 1/n], trong 46 n 1A t3ng 88 trong 8 trén 16p | [5]. Do ban chét cla gidi thuft
hoc lan truy8n ngwee cia sai 88 14 phwong phdp gidm gradient nén vigc khéi ddng céic gid trj ban
dBu cida cée trong 88 khdc nhau s& 1dm cho mang hdi ty v& cde cdc cyc trj dja phwong khée nhau.

b. Hdng a6 hoc n

Mét nhén t8 khéc dnh hudng t&i higu lyc va 48 hai ty cda gidi thufit hoc lan truyén nguge cda
sai 88 1A hing 88 hoc n. Khéng c6 mdt gid trj duy nh&t pht hgp véi chc bai todn khéc nhau. Hing
88 hoc ndy thudng dwgc chon bing thye nghidm cho méi bai todn wng dung cy thd bing phuong
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phép thi vd sai. Gid trj n 16m lam t¥ng t8c qué trinh hdi ty. Ditu ndy 1d khéng cé lgi v) thd tuc hec
88 k@t thic rft nhanh tai mdt cyc ti€u cyc by ghn nh&t. Néu gid trj cda hling 88 hoc qud nhd tdc
d8 héi ty clda gidi thuft lai trd nén rt chfm, Do dé ching ta chn phdi chon mét gid trj théa higp
gitra t8c d8 hoc vA vifc ng¥n chin héi ty v& céc cyc tidu cyc bd. Néi chung gid trj cda hing 88 n¥m
trong khodng 0,8 + 0,8 dwgc ching minh b&ng thyc nghigm 1 khé t8t cho vife lya chon ban diu
cla qué trinh tim ki€m h&ng 88 hoc thich hep.

¢. Cdc hdm gid

Ham gid blnh phwong dwge dinh nghia theo phwong trinh (1) khéng phdi 1d sy lya chon duy
nh&t cé thé. S& hang binh phuong sai 88 (y; - Outy)? cé thé dwge thay thé bing bit e him ¢ khd
ning dgo him ndo khédc F(y;, Outy), véi didu kign 1& cdc hdm ndy s& dat cyc ti€u khi hai d8i #8
yj vd Outy b&ng nhau. Dya vdo dang cda hdm gid méi ching ta cé thé thu nh§n dwgc céc phuong
trinh khdc nhau cho vigc higu chinh céc trong 88, Mgt diéu d& nh§n thily 1a chl ¢é phuong trinh higu
chinh céc trong 88 & 16p ra 1A thay d8i theo cdc dang hdm gié khdc nhau, trong khi dé cdc phwong
trinh khéc cda gidi thuft lan truy8n nguge cla sai 88 vin gift nguyén., .

Céc ham gid thudng dwge st dyng 1a nhitmg ham dya trén chufin L, (1 < p < co) [2] béi sy
lgi thé cda dang phuong trinh todn hoc dom gidn. Céc him gid nhw viy cé dang li:

n
E=%z|w—out§-|" véi 1<p<oo. (4)
=1

Truéng hgp ham gid djnh nghia theo phwong trinh (1) 1d trwdrmg hop ridng véi p = 2 cla
phwong trinh (4).
d. Héng s6 qudn tink

T8c 48 hoc cua gidi thuft lan truy8n nguge cda sai 88 ¢6 thé rit chim néu hing 88 hoe nhé
vd ¢ thd dao ddng khi hing 88 hoc 1én. Mét phwong phép thudng ding cho phép s dung hling
88 hoc 1én 1a thém thanh phin quén tinh vdo cdc phwong trinh higu chinh cdc trong 88, Ngodi ra
h&ng 88 quén tinh u ngin cdn sy thay d8i ddt ngdt cda cdc trong 88 theo hwdng khdc véi huwdng mi
1¥i gidi dang di chuyén dén. Mit tréi cia vige st dung thanh phlin quén tinh 13 ching ta phdi t¥ng
d4ng k€ bd nhé cia mdy tinh ghn nhw gp d6i A€ lwu tri cde gid trj higu chinh & chu k¥ truée.

2. KET HQP GIAI THUAT DI TRUYEN VOT GIAI THUAT
LAN TRUYEN NGU'Q'C CUA SAI 86 CHO VIfiC HQC THAM S0

2.1. Giai thudt di truyén cho viéc hoc tham 88

‘Nhu ching ta d8u bidt, gidi thuft di truy8n véi ba todn ti co bdn 13 téi tgo, tap lai vd dgt
bién c6 kha ning tim ki€m todn cyc [1]. D€ c6 thé sk dyng gidi thuft di truyén cho vige hoc tham
88, chiing ta cin gidi quyét cdc vin d8 sau:

a. Xdy dung ham gid

Khéc véi gidi thuft lan truy@n nguwge cla sai 88 ching ta phdi xy dyng mét him gid duy
nh&t. D& véi mét t4p cho trwée (X,,Y,), ching ta lan truyén Jin lugt cde vée to vdo vi tich liy
lai sai 88 thainh mét sai 88 tdng thé cho tip hoc dé:

P n

Blw) = 3 2 D~ (ues - Outly")?. ()

a=] j=1

Gidi thuft di truy®n s& tim kiém t4p trong s8 trong khéng gian RM 48 t&i thidu ham gid (5).
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b. Mad héa vd gidi md cdc trong 86

D8i véi mét cfu tric mang cho trwée chiing ta s¥p xép cde trong 88 thanh mét danh séch. Gid
st ching ta cé m¢t mang no ron véi L 16p; m, n Iin lugt 1A 88 no ron trén 16p vio va 1ép ra. Trong
88 w); thtt ¢ cda no ron thi 5 trén 16p | 88 chiém vj trf thit k trong danh séch theo céng thirc sau:

{=1
k= (L NEW(=10+1))+ G- )[N(-1)+1] +i. ()

=1

Theo nguyén tc t4p ky ty nhd nhét (1] cda gidi thugt di truy¥n, chéing ta m& héa danh sdch
thinh mgt chudi nhj phin nhw sau: M8i trong 88 dwge m& héa thainh mét chudi cé 4 dai 8 djnh vi
dy 13 20 bit véi gid tri max = 10 vd min = -10, vl theo cdc quan sét thyc nghifm céc gid trj trong s
trong cdc mang thudmg n¥m trong khodng [-10, 10]. Céc chubi 20 bft cda cdc trong 88 dwge néi véi
nhau tgo thanh mét chudi ddi. Chubi dai ndy dai dién cho mét thp trong 88 cida mét cu tric mang.

Vigc gidi m& cdc trong 88 tir mt chubi dai Ia c8ng vife cXt chui dai thanh céc chubi con 20
bt. Gid sl gid trj cda chudi nhj phdn dwgc ckt ra 1A z, lic ndy gid trj cda trong 88 twong Wng véi
chudi con d6 1A 20.z/(2%! - 1) - 10,

¢. Todn td ¢ mée quin thé

Ngodi céc todn ti cda gidi thugt di truy¥n nhu t4i
tgo, tap lai vd 4§t bidn, chiing t8i dwa thém mét todn
tt vi m8 hoat déng & mic quin thd, Todn t ndy tfnh
dén sy phén bidt giira cdc lodi. So 45 mé phéng sy hinh
thanh céc lodi trong gidi thuft di truy¥n 13 hdm chia sé S} ~-mmemaea
do Goldberg va Richardson gi¢i thigu nim 1087 [2]). Mot
ham chia sé xdc djnh tfnh ghn canh va 48 chia sd cho méi
chudi trong quin thd. Hinh 2 1a hinh &nh cda m8t hdm
chia 8é s(d(2(,2;)). Trong 46 d(z;, z;) 1A khodng céch 4.0
hamming gifta hai chudi ; va z;. Khi st dung toén ti dlf = % - A
vi m8 ndy d§ phd hgp cda mét chudi ndo dé dwge tinh Hinh 2. Him chia sb

lai theo phwong trinh sau:
fulwn) = L (7
PRICIENEN))

J=1
trong d6 f(z;) 1a 4§ phd hep ban dBu cda chubi. Todn td ndy han ché sy phét trién bing né cla
m@t nhém cé thé trdi trong quiin thé vA gly ra sy hoi ty sém khéng mong mudn. Higu ing cda hdm
chia 84 14 cdc c4 thé dwge phén b8 rdi réc d¥u xung quanh cée cye tidu, ;

d. Khdi ddng quin thé déu tién

Céc trong 88 cia céc cd thd trong quin thé ban diu dwgc chon nghu nhién trong khodng
[-10, 10]. Cé4c trong 88 ndy dwge khéi dgng nghu nhién véi xdc suflt cho béi phén b8 e-l#l, Xéc suflt
phén b8 ndy dwqe rdt ra ti quan st thyc nghigm 1a & gidi t8i wu cé phln 16n chc trong 88 véi
gid trj tuy§t d&i nhd va ddng th¥i ching cling cé 88 {t c4c trong 88 gid tri tuydt d8i 16n. Do dé véi
phén b8 xéc sullt ndy cho vife khdi dgng céc trong 88 cho phép gidi thugt di truy¥n thim dd cée
viing cgt‘ra tht cd cdc 1¥i gidi c6 the, ddng th¥i né huéng gidi thuft vio nhimg ving hay chta l&i
gidi nhit,

¢. Cdc tham a6 cda gidi thudt di truyin

Céc tham 88 cda gii thuft di truyn nhw xdc sufit tap lai, xdc sufit 6t bién, 88 c4 thé trong
quin th8 va 8 thé h§ dwge chon theo phuong phép thi vA sai, Céc gid tri peross = 0,7, Pmutation
= 0,001 duge coi la cdc gid trj xullt phat khd t8t. Néu gié trj p,ueation 16n gidi thugt di truy®n tré

1.0

|
I
1
i
I
I
|
i
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thanh gidi thuft tim kiém nglu nhién. S8 c4 thé trong quin th8 thudng dwge chon & c& trung binh
100 dén 200 cé thé cho mét quin thd. S8 thé h§ chn thift theo thyc nghiém bling khodng 5-10 lin
t8ng trong 88 trong mang,

2.2, Ghép néi véi gldl thuft lan truydn nguge cla sal 88

Gidi thuft di truy¥n cé thé tim ra viing quan t&m chia cyc trj todn cyc song né khéng cé khd
néng dat dwge cye trj d6. Néi cdch khéc, gidi thuft di truydn khéng ddm bdo cho sy hdi ty. Tréi
lpi, gidi thudt lan truy8n ngwgc cda sai 88 cé thé dwge thyc hign dén bido hda nhung khd n¥ng tim
kifm cye trj todn cyc 1 ¢é han. Do dé, vife k&t hop hai gidi thuft trén trong mt gidi thuft lai 1a 1§
ty nhidn. C6 nhidu céch lai ghép hai gidi thuft ndy song céch don gidn va hiu qud 13 hai gidi thuft
ndy dwge tién hinh néi tidp nhau,

D&i véi mét clu tric mang cho trwée, ching ta xuft phét bing gidi thufit di truydn khéi déng
mdt quin thd N chubi, m&i chubi 12 mét bdn m& cda tdp trong s8 cda cfu tric mang d& cho. Gidi
thuft di truy8n ti€n hanh vige tién héa quin thd ban dRu. Sau G thé hé, 5% c4 thé t8t nht trong
@ thé h§ duge lwu gif lai [3). Nhu vy, diu vio cda gidi thuft di truy8n 1A mét cfu tric mang, diu
ra 1A 0,05*N tip trong s8. Céc tdp trong s& ndy lin lugt dwgce gidi thuft lan truyén nguge cla sai
88 luyén dén bio hdo. Sau qué trinh luyén bing gidi thuft lan truyén ngwece cda sai 88 ching ta cé
0,05*N tdp trong 88 méi. T4p trong s8 cho két qud t8t nhét (gid tri hAm gid nhd nhit) dwge git lai
1a két qud cda gidi thugt lai di truy¥n - lan truy®n nguwge cda sai 88, Gidi thuft lan truyén ngwege
cia sai 88 trong gidi thuft lai ndy v8 co' bdn giéng nhu gidi thugt lan truy®n ngwge hwémg dé trinh
by & trén vi dwge cdi tifn & mét 88 didm sau:

- Chiting ta khéng cin phdi khéi ddng céc gid trj trong 88 ban dRu ma ti€p nhin t4p trong 88 tir
gidi thuft di truy®n nhw tdp trong s8 ban dBu.

- Thanh phin quén tinh trong cdc phwong trinh higu chinh %
cée trong 88 bj lrgre bd v1 tip trong 88 xuklt phét d& khé ! Ci trde mang

ghn 1o gidi. T4dc dung chdng dao ddng vi thay d8i dgt ngét i;

cla cdc trong 88 theo hwéng khéc hwéng clda i gidi cda

thanh phin quén tinh tré thinh khéng cin thiét.

Giat thugt

- Chiing ta cé th€ &p dyng h&ng s8 hoc thich nghi vdo trong : =
gidi thuft lan truy8n ngwge cia sai 88 d¢ ddm bdo luén ar it
gidm gid trj cda cdc him gid (1), Néi mét cdch khéc lam
t&ng tdc A8 hdi ty cla gidi thuft. -l L

Viéc 4p dyng hing s8 hoc thich nghi dya trén phuong phép

trye gide 13 kidm tra xem lidu cdc trong 88 méi di lam gidm ham 5% gudn the 19t nhit

gi4 chwa. N&u chwa khi d6 qué trinh higu chinh céc trong 8 di duge luv trd

phéng qué xa, lic ndy h&ng 88 hoc n cBn phai dwee gidm di. Mt

khée néu vAi véng lip lidn tiép lAm gidm ham gié, khi 46 chiing _iiL

ta cin phdi thi ting gié trj ca hing 88 hoc. Blng bidu thic,

h¥ng 88 hoc cin dwge cfp nhit theo quy tic sau: Giay thuét
+a  nfu AE “ludn” nhé hon 0 lan truyén nguge

An=<¢ —-bn nfu AE>0 ci/a sai 56

0 truwdng hep codn lai AL

Trong 46 AE 14 d§ thay d8i cila ham gid; a va b 1A céc h¥ng 88

‘dwong. ¥ nghia cda vic “ludn” nhd hon 0 dwge dénh gié dya 1 Tdp treng so
trén k buéc l§p ghn nhEt.
Hinh 3 14 so' d5 kh&i t8ng thé cda gidi thuft lai di truy¥n - Hinh 8. So 48 cia gidi

lan truy®n ngugc cla sai 88, thuft lai
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8. GIAI THUAT DI TRUYEN CHO VIC HQC CAU TRUC

Trong céc phln trwée ching ta tgp trung chd yéu vdo vife x8y dyng mét gidi thuft lai cho
hoc tham s&. PiSu ndy ngim dinh 1A ching ta d& c6 m§t cfu tric mang cho truwée. Vige &p dyng
che gidi thuft hoc chi 1 vife hidu chinh céc trong 88 sao cho mang hoat déng nhw mong muén. Didu
hién nhién 1d véi mét cfu tric mang khéng phd hgp thl cée thi tyc hoc tham 88 khéng thé 1am cho
mang hoat d8ng t8t dwge. T truée vife tim ra cfu trdc mang thudmg 13 c8ng vife thir va sai hofc
‘dya trén céc phin tich mang tinh thyc nghigm. Trong phin ndy ching ta s& tp trung va gidi thuft
gitp cho vifc chon cfu trdc mang phd hop nh&t d8i véi mét tdp hoc cho truwée. Nhu ching ta dd
bift gidi thuft di truy®n gidp fch rt nhidu cho vigc tfin hoc tham 88 nh¥m dén cdc ving chira cye
trj todn cyc.

M8t ti8m n¥ng khéc cda gidi thugt di truy¥n két hgp véi mang no ron 1a khd n¥ing t8ng hgp
cée cllu tric meng [3). Y tudng co ban 1A x8y dyng mét gidi thugt di truyén tim ki€m trong khéng
gian céc cfu trdc mang cé thd. DE cé thé s dyng gidi thuft di truy¥n cho vife hoc clu trdc, ching
ta ti€n hanh cdc buéc sau: . 3

a. Xdy dung hdm gid ‘

Tép hoc dwge chia thanh hai tdp con dwge goi 1A thp luyén va tdp ki€m tra. Ty 1§ giika hai
t4p phy thudc vio 88 m&u trong t4p hoc. Viée chon, chia t§p hoc thanh hai tip con cé thé dwge ti€n
hanh mét cdch nghu nhién holic mdt cdch hé th8ng. Gid s chiing ta chon t§p kiém tra cé r mfu tir
t8p hoc cé6 P miu. Ching ta x8y dyng hai hAm gié nhw sau:

P=r n 6
Euan=Y > (vas - Outl?)” vd B =7 " (vus - Outly)”.

=1 g=1 =1 f=1

] ] P —
e ‘ E = Eyin (Tr) + Eiest (%) (8)
dwge st dyng nhw hdm gié cho qué trinh hoc cfu trdc. Néi mdt cdch khéc 1 gidi thuft di truyén
phéi tim ki€m mét cu trdc mang & t8i thifu ham gié £, Trong 46 chi cé thp luyén dwge st dyng

'cho qué trinh hoc tham sd.

b. Ma héa vd gids ma
Dya vio ba quan sdt trong thyc t& la:

.= Theo th8ng ké, hiu hét cdc béo cdo v8 st dyng chc mang no ron Jan truyén ngugce cila sai 88
trong cdc vEn A8 thyc t& chi gdm cé ba 16p trong dé ¢6 mét 16p &n [5]. Viée tim ra cfu trdc mpng
thye t& 1& vifc tim ra 88 no ron trén 16p &n, Thye t€ ndy xuft phét tir khd ning mé phdng t8t céc
him khéng tuyén tinh cda mang c6 mdt 16p &n,

"= Nhitng mang cé kha n¥ng dy béo cling nhu nhic lai t4p d& luyén t8t nh&t khi 88 lugng chc
trong 88 trong mang 14 x&p x! bing hofc nhd hon 88 lwgng cdc miu khdc nhau trong tp luyén. Khi
. 88 lugng trong 88 trong cdc mang 1ém hon 88 céc mAu hoc khéc nhau trong t&p hec s& xdy ra hign
twghg hoc qué (hién twgng hoc t8t, song dy béo lgi rét kém)., Hién twgng ndy hodn todn cé thé ly
gidi dwge 1A do dw thira tham s8 luyén. Do dé véi mét thp luyén cho trwée 88 lugng trong 88 bj
ch¥n trén bdi 88 lwgng miu khéc nhau c¢é trong tfp hoc.

- Vigc 4p dung gidi thudt di truy8n vio hoc tham 88 két hgp véi gidi thuft lan truydn nguge
cla sai b8, t4p trong s8 t8t nh&t cla mot cfu trdc mang cho trwée hiu nhu ludn dwge tim thiy do
tfnh ch&t tim ki€ém todn cyc cia gidi thuft di truy®n [1]. K&t hep véi viée st dung h¥ng 86 hoc thich
nghi vifc mé héa cde h&ng 88 hoc trong cfu tric 14 khéng cBn thidt,

T¥ ba quan sdt k& trén, vidc m& héa cKu triic mang trong gidi thugt di truyén hoc cfu trdc
dwgc tién hanh nhv sau:

« T¥ t4p mlu luyén xdc djnh 88 46i twgng khéc nhau M, thudng 12 s6 miu cé trong tgp. S8
d8i twgng ndy xéc dinh 88 trong 88 16m nh&t cé thd d¢ mang khéng bj hoc qué.
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- Xéc djnh 88 lwong no ron 1én nh&t cé thé trén 16p &n theo cbng thirc sau:
M-n
A%t ®

Trong 46 A 14 88 no ron trén 16p &n, m 1 88 bién cda véc to vio, n 1A 88 bidn cla véc to 1d1 gidi.

« Céc cfu tric mang dwge ma héa thanh chudi nhj phén cé chidu daila I sao cho 2!~! < 4 < 2},

Vige gidi mi 12 vige x&y dyng mét mang lan truy8n nguge cda sai 88 véi mét 16p &n cé 88 no
ron bng gié trj cda chudi nhj phén.
¢. Cdc tham &6 cda gids thudt di truyén

Céc tham 88 cda gidi thugt di truy¥n nhw xéc suflt tap lai, xdc suflt ddt bidn, 88 c4 thé trong
quin thd vi s8 thé h§ dwgc chon theo phuong phép thit vi sai. D& t&ng khd n¥ng hgi tu cda gidi
thuft di truy¥n, xéc suflt tap lai dwgc chon khé 1én v xdc suft dgt bidn nhd. S8 c4 thé trong quiin
th€ thudng dwge chon & c¢& trung binh hoc nhd phy thudc vdo 48 dii cda chudi mi héa.

d. Khds d¢ng quin thé diu tién

Céc cé thd dwge khéi ddng mét céch nghu nhién, Néi cdch khdc cdc mang no' ron cé 88 lwgng
no ron trén 16p &n dwge chon véi xée suflt nhw nhau trong khodng tit 2 dén #8 lwgng no ron max A,

So 48 t8ng the cho vidc hoc cfu trdc bao gdm cd gidi thuft hoc tham 88 nhw sau:

bidi thugt
dr truyén

Chuyén @fﬂﬁﬂﬁ#gj

oy

Dant grd
L= ﬁrafb[ 5 j" 59;}[;9’

Luyén tham sé’

7dp hoe

Hinh 4. Chu trinh st dyng gidi thu§t di truyén
cho vife hoc cfu trdc vd tham 88

4. CAI DAT VA THU NGHIEM

4.1, Cal dit

Mét mang lan truyén nguoe t8ng quit gdm cé 1ép troné 46 c6 mét 1ép &n dwge cii dft trén
C nhu mgt 16p (class) NetWork., Cdc tham 88 cda mgng 1A cée bién thinh vién dwge bdo v§, con
che chirc n¥ng cla mang dwge thiét k& cho cdc ham thanh vién cda 1ép.
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class net Work
{protected:
int N, n, m;
float *W, *Out;
void Lan.truyén();
public:
Net Work(int, int, int, float *w);
~Net Work();
void Hec(char *str, int option);
void Doén(float * X, float *Y);
b ;
Céc trong 88 w}; duge clp phét ddng cho con tré *W, d8i'twgng nhin mét cku tric mang (cy
thé 13 88 no ron trén 16p vio v ra, 88 no ron trén 16p £n) vd mét danh séch céc trong 88 13 két qud -
cia qud trinh hoc tham 88 bdng gidi thufit di truy¥n,

Gidi thuft di truy8n t8ng quét cho cd hai thd tyc hoc cfu tric vi tham s§ dwgc cai d§t nhw
mdt 16p 8o cip G A khéng cé chitc ndng mé héa va gidi mi. Odc todn ti cda gidl thult dwge cii dit
nhw céc ham thanh vién bdo vé.

class GA
{protected:
char **pop.old, **pop_new;
float *fitness, pcross, pmutation;
long lchrom, generation;
char Mutation (char);
int select();
void CrossOver(int parentl, int parent2);
void ScaleFitness();
void init();
public:
G A(int, fload, fload);
~ GA();
void Generate();
}i
Gidi thuft di truy8n diing cho viéc hoc tham s8 dwgc sdn sinh tir 16p so' cp GA thanh lép
G A.parameter dwgc thém vdo cdc him mi héa, gidi mi, hAm gid v thém vao bién chi dén s8 lwgng
trong 88 trong mang.
Twong ty gidi thuft di truyén diing cho vi§c hoc cfu trdc cling dwge sinh ra tir 16p GA thanh
16p G A.struct véi cdc him ma héa, gidi ma va tinh hAm gid twong ¥ng nhw d& d8 cip & trén.

4.2, S6 ligu va t8 chirc 86 liéu

D& tign so sdnh véi qué trinh hoc khéng st dyng gidi thudt di truy®n, s& ligu diing & ddy twong
ty nhw trong 4] gdm c6 49 88 ligu, Céc 88 lidu ndy dwge t8 chite trong mdt tép, che c¥p véc to vdo
va 1d1 gidi dwge vi€t trén tirng dong. Khi ding trong mang, cée 88 lifu ndy ciing dwge ty 1§ héa
trong khodng (0,2, 0,8) [4). D& phyc vy cho vi§c hoc blng gidi thugt di truy8n, 6 miu dwec trich ra
48 dang cho thp ki€m tra.

4.8. Két quad va chay thh nghiém

Két qud chay thit nghiém cho thiy két qud c&u tric mang dwge chon 13 (2x8x 1) khéc véi két
qud chon bing thi nghim (2x7x1) nhw trong [4], nhwng cd hai gié trj nhic lpi va dy béo cila mang
‘tim ra d8u t8t hon. Didu ndy d& hi€u do khd n¥ng tim ki€m todn cyc cda gidi thuft di truy®n trong
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vifc hoc tham 88. Gid phdi trd cho vigc st dyng gidi thugt ndy 1d th¥i gian tfnh todn g&p 20 1in so
véi thei gian tfnh todn cho m§t I8n thir nghiém dwge néu trong [4].

8. KET LUAN

Véi vi dy minh hea twong ty nhu trong [4] cho thfy vigc st dung gidi thugt di truy8n trong
vifc hoc tham 88 va cfu tric sé hifu qud hon so véi vigc chi st dyng gidi thugt lan truy¥n nguge
cda sai 88, M§t lgi thé co ban cda gidi thuft lai ndy 1d 1dm cho méy tinh cé thé ty déng chon mét
cfu tric mang phit hgp nh&t véi mét thp 8 ligu cho trwée. Didu ndy rt cé lgi khi ching ta phdi
x8y dyng mdt mang c& trung binh va 1én A€ gidi nhitng bii todn thyc t& véi thp 88 ligu cyc 1ém.
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