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Thuyét minh dé tai NCKH MO DAU
MO PAU

T lau cac nha khoa hoc dd nhan thiy nhitng wu diém cua bo 6c con
nguoi va tim cach bat chude dé thuc hién trén nhitng may tinh, tao cho né cé
kha nang hoc tap, nhan dang va phan loai. Vi vay cac nha khoa hoc da nghién
ctu va sang tao ra mang Neural nhan tao. N6 thuc su dugc chd y va nhanh
chéng trg thanh mot hudng nghién ctiu day trién vong dac biét 1a linh vuc nhan
dang. Va bai toan nhan dang ky tu 1a mot bai toan con trong I6p cac bai toan

nhan dang, xt ly anh.

Hién nay trén thé gioi, cac san pham nhan dang ky tu da duoc trién khai
tuong d6i rong rai. Tuy nhién day 1a cac san pham nhan dang ky tu tiéng Anh,
do d6 d6i véi nhan dang ky tu tiéng Viét thi chi c6 nguoi Viét Nam méi cd thé
phét trién dugc. O nudc ta trong mot vai nim gan day ciing dd c6 mot so san
pham nhan dang tiéng viét dugc trién khai trén thi truong. Nhung cac san pham
nay duoc béan trén thi truong dudi dang déng kin nén viéc dé phat trién thanh
phan mém ty dong cap nhat anh 1a diéu khong thé. Vi vay nén toi da chon dé tai
“Nghién cizu va xay dwng mang Neural téi wu cho ky thudt nhgn dang vin
bdn tiéng viét”.

Hé thong chix cai Tiéng Viét 1a dugc xay dung dya trén chir cai Latinh c6
thém chir ghép va dau phu. Do d6 viéc nhan dang s& gap khé khan hon so voi
chit cai Latinh thong thuong va can phai ¢ thuat toan xir Iy dem lai do chinh
X&c cao.

Trong khudn kho, thoi lugng cta luan van, t6i dwa ra mot chuong trinh
moé phong mang Neural nhan dang 29 chir cai Tiéng Viét tir A dén Y va 10 chix
s6 tir 0 dén 9.
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Chuong I: TIM HIEU MANG NEURAL

1.1 Khai niém mang Neural
1.1.1 Neural sinh hec

Mot neural dugc ciu gom nhitng thanh phan chinh sau: Dendrite, Soma,

Synapse, Axon nhu hinh 1.1.

T

Hinh 1.1: M6 hinh neural sinh hoc
Soma la than cua neural.

Cac dendrites 1a cac day manh, dai, gin lién véi soma, chdng truyén di lidu
(dudi dang xung dién thé) dén cho soma xu ly. Bén trong soma céac dit liéu d6 duoc
tong hop lai, c6 thé xem gan dung su tong hop 4y nhu 1a mot phép lay tong tat ca cac

dit liéu ma neural nhan duoc.

Mot loai day dan tin hiéu khac ciing gan véi soma la cac axon. Khac véi
dendrites, axons c6 kha niang phat cac xung dién thé, ching la cac day dan tin hiéu tur
neural di cac noi khac. Chi khi nao dién thé trong soma vuot qua mot gia tri ngudng

nao do6 thi axon méi phat mot xung dién thé, con néu khong thi né o trang théi nghi.

Axon ndi véi cac dendrites cua cac neural khac théng qua nhitng méi ndi dic
biét goi 1a synapse. Khi dién thé cua synapse ting 1én do cac xung phat ra tir axon thi
synapse s& nha ra mot s chat hoé hoc (neurotransmitters); cac chat nay mo "cura™ trén
dendrites dé cho céc ions truyén qua. Chinh dong ions nay lam thay dbi dién thé trén

dendrites, tao ra cac xung dit liéu lan truyén t6i cac neural khac.
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C6 thé tom tat hoat dong cuia mot neural nhu sau: neural lay tong tat ca cac
dién thé vao ma no6 nhan duoc, va phat ra mot xung dién thé néu tong 4y 16n hon mot
ngudng nao d6. Cac neural ndi v6i nhau & cac synapses. Synapse duoc goi 1a mach khi
n6 cho phép truyén dan dé& dang tin hiéu qua céc neural khac. Nguoc lai, mot synapse

yéu s& truyén dan tin hiéu rat kho khan.

Céc synapses dong vai trd rat quan trong trong su hoc tap. Khi ching ta hoc tap
thi hoat dong cua cac synapses dugc ting cuong, tao nén nhiéu lién két manh gitra cac
neural. C6 thé ndi rang ngudi nao hoc cang gioi thi cang ¢ nhiéu synapses va cac
synapses ay cang manh mé&, hay néi cach khac, thi lién két giira cac neural cang nhiéu,

cang nhay bén..
1.1.2. Neural nhan tao

Neural nhan tao 1a mot don vi tinh todn c6 nhiéu dau vao va mot dau ra, moi
dau vao dén tir mot lién két. Pac trung cta neural 1& mot ham kich hoat phi tuyén
chuyén d6i to hop tuyén tinh cua tat ca céc tin hiéu dau vao thanh tin hiéu dau ra. Ham

kich hoat nay dam bao tinh chat phi tuyén cho tinh toan cuia mang neural.

N
a
E
Y2
¥ by
Dau vao Pau ra a=f{ Zw’y+b)

Hinh 1.2: M6 hinh m¢t neural nhan tao

Mot neural dwgc cau tao gdom cac thanh phan chinh : lién két neural, bo cong ,

ham kich hoat.

Lién két neural 12 mot thanh phan caa mang neural nhan tao dé lién két gitra cac
neural, nd ndi dau ra cua neural 16p ndy véi dau vao cua mot neural trong 16p khac.

Dic trung cua thanh phan lién két 13 mot trong sé ma mai tin hiéu di qua déu duoc
6
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nhan vai trong sé nay. Cac trong s lién két chinh 1a cac tham s tu do co ban cua

mang neuron, ¢ thé thay d6i duoc nham thich nghi voi méi trudng xung quanh.

B6 cong dung dé tinh tong céc tin hiéu dau vao cua neural, di dugc nhan véi
c4c trong so lién két trong tng. phép toan dugc mod ta & dy tao nén mot bo hop tuyén
tinh.

Ham kich hoat hay con goi ham kich hoat phi tuyén, chuyén dbi mét té hop
tuyén tinh cua tat ca c4c tin hiéu dau vao thanh tin hiéu dau ra. Ham kich hoat nay dam
bao tinh chat phi tuyén cho tinh toAn mang neural. N6 dugc xem nhu 1 mot ham gioi
han, n6 gidi han pham vi bién d6 cho phép cua tin hiéu dau ra trong mét khoang gia tri
hitu han. M& hinh neural trong hinh 2.2 con bao gém mét hé sé diéu chinh b tac dong
tir bén ngoai. Hé sé diéu chinh b c6 tac dung ting 1én hodc giam di dau vao thyc cua

ham kich hoat, tuy theo n6 duong hay am.

Bang 1.1 : Mgt s6 ham kich hoat co ban trong mang neural:

Tén ham Cong thuc

hardlim a o0 véin<0

a=1 voin O

hardlims a -1 véin<0

a=1 voin 0

purelin a=n

Satlin a=0 véin<0
a=n voi0 n 1

a=1 v6in>1

satlins a=-1 voin<0
a=n vo6i0 n 1

a=1 voin>1

tansig e _g™
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poslin a o0 véin<0

a=n voin 0

compet a =1 vaéi neural ¢6 n 16n nhat

a = 0 vai cac neural con lai

logsig a:1 1e—“
+

1.2 Mang Neural nhan tao

La mot hé thong bao gébm nhiéu phan ti xir Iy don gian (hay con goi 1a neural)
tua nhu neural than kinh caa ndo nguoi, hoat dong song song va dugc ndi véi nhau bai
cac lién két neural. Mdi lién két kém theo mét trong sé nao o, dic trung cho tinh kich
hoat hoic &c ché gitra cac neural.

C6 thé xem céc trong s6 1a phuong tién dé luu trir thong tin dai han trong mang
neural va nhiém vu cua qua trinh huan luyén cta mang la cap nhat céc trong sé khi co
thém théng tin vé mau hoc. Hay néi mot cach khéc, cac trong sé déu duoc diéu chinh
sao cho dang diéu vao ra cua mang sé€ md phong hoan toan phu hop véi moi truong

dang xem xét.

M®& hinh mang neural.

Hidden
Input

Qutput

O30

=

Hinh 1.3: So d6 don gian vé mot mang neural nhan tao
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M6 hinh mang neural & trén gom 3 16p: 16p nhap (input), 16p an(hidden) va 16p
xuat (output). Mdi nit trong 16p nhap nhan gié tri caa mot bién doc 1ap va chuyén vao

mang.

Dir liéu tir tat ca cac ndt trong 16p nhap duoc tich hop — ta goi 1a tong trong sé —
va chuyén két qua cho céc nat trong 16p an. Goi 1a “4n” vi cac nut trong 16p ndy chi
lién lac vé6i cac nat trong 16p nhap va 16p xuét, va chi c6 nguoi thiét ké mang maéi biét

I6p nay (ngudi sir dung khong biét 16p nay).

Cac nGt trong 16p xuat nhan céc tin hiéu tong trong hoa tir cac ndt trong 16p an.

MJi nit trong 16p Xuat twong &g voi mot bién phy thudc.

1.3 Pac trung cia mang neural
1.3.1. Tinh phi tuyén

Mot neural cd thé tinh toan mot cach tuyén tinh hay phi tuyén. Mot mang
neural, cau thanh boi su két ndi cac neural phi tuyén thi tu nd s& c6 tinh phi tuyén. Hon
nira, diéu dic biét 1a tinh phi tuyén nay duoc phan tan trén toan mang. Tinh phi tuyén
la mét thudc tinh rat quan trong, nhat 1a khi cac co ché vat ly sinh ra céc tin hiéu dau

vao (vi du tin hiéu tiéng n6i) von la phi tuyén.
1.3.2. Tinh chadt tuwong irng dau vao dau ra

Mic dd khai niém “hoc” hay “huan luyén” chua dugce ban dén nhung dé hiéu
dugc mdi quan hé dau vao-dau ra cua mang neural, ching ta s& dé cap so qua vé khai
niém nay. Mot mé hinh hoc phd bién duoc goi 12 hoc véi mot ngudi day hay hoc co
giam sét lién quan dén viéc thay doi cac trong so lién két cia mang neural bang viéc ap
dung mét tap hop cac mau tich luy hay cac vi du tich luy. Mai mét vi du bao gdm mot
tin hiéu dau vao va mot dau ra mong mudn tuong wng. Mang neural nhan mét vi du
ldy mot cach ngau nhién tir tap hop ndi trén tai ddu vao cua no, va céc trong sb lién két
ciia mang duoc bién doi sao cho cé thé cuc tiéu hoa sy sai khéac giita dau ra mong
muébn va dau ra thuc sy cia mang theo mot tiéu chuan thdng ké thich hop. Sy tich luy
cuia mang duoc 13p lai véi nhiéu vi du trong tap hop cho téi khi mang dat téi mét trang
thai on dinh ma ¢ d6 khong c6 mot sy thay doi dang ké nao cua céc trong sb lién két.

Cac vi du tich luy duoc 4p dung trudc c6 thé duoc ap dung lai trong thoi gian cua

9
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phién tich luy nhung theo mét thtr ty khac. Nhu vay mang neural hoc tir cac vi du bang

cach xay dung nén mot tuong tng dau vao-dau ra cho van dé can giai quyét.
1.3.3. Tinh chat thich nghi

Cac mang neural c6 mot kha ning mic dinh 1a bién d6i céac trong sé lién két tuy
theo sy thay doi cia méi trudng xung quanh. Pic biét, mot mang neural da duoc tich
luy dé hoat dong trong mot moi trudng xac dinh cd thé duoc tich lug lai mot cach dé

dang khi c6 nhitng thay doi nho cua cac diéu kién méi trudng hoat dong.
1.3.4. Tinh chdt dwa ra 161 gidi c6 bang ching

Trong ngit canh phan loai mau, mot mang neural c6 thé duogc thiét ké dé dua ra
thong tin khong chi vé mau dugc phan loai, ma con vé sy tin cay caa quyét dinh da
dugc thuc hién. Thong tin ndy c6 thé duoc sir dung dé loai bo cdc mau mo hod hay

nhap nhang.
1.3.5. Tinh chdt chdp nhdn sai x6t

Mot mang neural, duoc cai dat dudi dang phan ctng, vén c6 kha ning chap
nhan 15i, hay kha ning tinh ton thd, v&i ¥ nghia 1a tinh ning cta no chi thoai hoa khi
c6 nhitng diéu kién hoat dong bat loi. Vi dy, néu mot neural hay cac lién két két néi

cua n6 bi hong, viéc nhan dang lai mot mau duoc luu trix s& suy giam vé chit luong.

1.3.6. Kha nang cai dat VLSI (Very Large Scale Intergrated)

Ban chit song song do so cua mdt mang neural 1am cho n6 rat nhanh trong tinh
toan d6i voi mot s6 cong viéc. Pic tinh nay ciing tao ra cho mot mang neural kha nang
phu hop cho viéc cai dat sir dung ky thuat Very-large-scale-intergrated (VLSI). Ky
thuat nay cho phép xay dung nhirng mach ctng tinh todn song song quy mé lén. Chinh
Vi vay ma wu diém noi bat caa VLSI 1a mang lai nhitng phuong tién hitu hiéu dé cé thé

Xt Iy dugc nhitng hanh vi ¢6 do phuc tap cao.

1.3.7. Tinh chdt dong dang trong phan tich va thiét ké

V& co ban, cdc mang neural ¢d tinh chat chung nhu 1a cac b xtu ly thdng tin.
Chung ta néu ra diéu nay véi ciing y nghia cho tat ca cac linh vuc c6 lién quan téi viéc

rng dung mang neural. Dic tinh nay thé hién & mot s6 diém nhu sau:

10
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Céc neural, dudi dang nay hoic dang khac, biéu dién mot thanh phan chung cho

tat ca cAc mang neural.

Tinh théng nhat nay dem lai kha ning chia sé céc ly thuyét va cac thuat toan

hoc trong nhiéu tng dung khac nhau cia mang neural.

Cac mang t6 hop (modular) cé thé dugc xay dung théng qua mot su tich hop cac mé
hinh khac nhau.

11
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Chuong IT PHAN LOAI VA KIEN TRUC MANG NEURAL
NHAN TAO

2.1 Phéan loai mang Neural nhan tao
2.1.1. Phan logi theo kiéu lién két neural
Ta c6 mang neural truyén thang va neural mang qui hdi.

Trong mang truyén thiang cac neural di theo mot huéng nhét dinh tao thanh do

thi khong c6 chu trinh, cac dinh 1a cac neural con cac canh 1a céc lién két gitra ching.

Cac mang qui hoi cho phép cac lién két neural tao thanh chu trinh, cac thong tin
ra clia cac neural dugc truyén lai cho cac neural ¢4 gop phan kich hoat ching, nén
mang qui hdi con c6 kha ning luu gifr trang thai trong caa nd dudi dang cac ngudng

kich hoat ngoai cac trong s lién két neural.
2.1.2. M4t sé logi mang Neural
2.1.2.1. Mang dan tién

C6 thé n6i mang neural dan tién 12 mot kiéu mang don gian trong viéc sip dat
mang. Trong mang nay thong tin chi truyén trén mot huéng duy nhat. tir 16p dau vao
xuyén qua Iép an (néu co) va két thic tai 16p dau ra. Khong c6 chu trinh hoic vong

trong mang.
a. Cac mang dan tién don muc.

Trong mot mang neural phan muc, cac neural duoc té chire dudi dang cac muc.
Véi dang don gian nhat cia mang phan muc, ching ta c6 mot mac dau vao gébm cac

nGt ngudn chiéu truc tiép téi mic dau ra gom cac neural.

Murc diu vao Murc dau ra

12
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Hinh 2.1: Mang tién véi mét mac neural

Nhu vay, mang thuc su la khong ¢6 chu trinh. N6 dugc minh hoa trong hinh 2.4
cho trudng hop ba nat d6i voi ca mirc dau ra va dau vao. Mot mang nhu vay duoc goi
la mot mang don muac. “Pon muc” tirc 1a chi c6 mot muac, chinh 1a mac dau ra gom
cac nit tinh toan (cac neural). Chang ta khéng tinh mac dau vao cua cac nat ngudn vi

khong c¢6 tinh toan nao dugc thuc hién ¢ day.
b. Cac mang din tién da muc.

Lop thir hai cia mot mang neural dan tién duoc phan biét bai sy ¢ mit cia mot
hay nhiéu mac an, ma cac ndt tinh todn cua chung duoc goi 1a cac neural an hay cac
don vi an (thuat ngir “an” ¢ diy mang y nghia la khdng tiép xuc véi méi truong). Chic
nang ctia cac neural an 1 can thiép vao giita dau vao va dau ra cia mang mot cach hixu
hiéu. Bang viéc them mot vai mac an, mang cd kha niang rat ra duoc cac thong ké bac
cao cua tin hiéu dau vao. Kha ning cac neural an rat ra duoc céc théng ké bac cao dic
biét cd gia tri khi mac dau vao cé kich thudc 16n.

Mang neural trong hinh 2.5 duoc goi la két néi day du voi ¥ nghia 1a tat ca céc
nGt trong mdi mic ctia mang duoc ndi véi tat ca cac nat trong muc tiép sau. Néu mot

s6 két n6i khdng ton tai trong mang, chlng ta ndi rang mang 1a két ndi khong day du.

Muc dau vao Muc an Muc dau ra
gom cac nat gom cac gom cac
nguon neural an neural dau ra

Hinh 2.2: Mang tién két néi day da voi mot mac an va mot mire dau ra.

13
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2.1.2.2. Mang quy hoi

Trai véi mang neural dan tién , mang non quy hdi 1a nhitng md hinh véi hai
ludng dit liéu c6 huéng. Trong khi mang dan tién truyén dit liéu theo mét duong thang

thi nhitng mang neural quy hdi c6 it nhat mot phan hdi tir nhitng neural xtr ly sau

quay tro lai cac neural xtr 1y trude do.

Cdc odn
ra r - tir dom vi
L F Fy e

) -
B
e

Hinh 2.3: Mang héi quy khdng cé neural an va khéng c6 vong lap tu phan hoi

¥

Diura

L J
I )

L

» Z

Cac todn

tir don vi
tré

Bau vao

Hinh 2.4: Mang hdi quy c6 cac neural an

14
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2.2 Kién trac mang Neural

Vé co ban ta c6 thé hiéu mang neural 1a mot @6 thi c6 hudng nhu hinh 2.8.
Trong d6 cac dinh cua d6 thi 1a cac neural va céc canh cua d6 thi 1a cac lién két giita

cac neural.

Hinh 2.5: So d6 dé thi ¢é hiedng don gian

Vi vdy dé xay dung mot mang neural ta xay dung mot d6 thi c6 hudng: sb dinh
cua do thi bang sé neural trong mang, gia tri caa cac canh chinh Ia trong so lién két

neural.

Vi du xay deng mét mang neural don gian:

Pau vao: Cho:

Mang neural c6 s6 16p (vai so 16p>1).

MJi 16p c6 s6 neural trong mot 1op (s6 neural>=1).

Trong s w lién kiét neural ngau nhién trong khoang (-a,a).

DPau ra: Mang neural nhan tao.

Kiéu di liéu: chon luwu dir kiéu mang :

int s6 16p;

int s6 neural[sé 16p];

float W[i][j][K]; véi 2<=i<=s6 16p, 1<=j,k<=s6 neural[] ,
Thuét toan.

Budc 1: Chon I6p i=2 1 16p bit dau

Buac 2: Chon 16p i 1a 16p hién thoi.

15
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Budc 3 : Tai l6p dang xét i, xét neural thir J .

Budc 4: Thuc hién khoi tao ngau nhién trong sé két néi vai neural k cua 1op i-1

trong khoang (-a,a).

w(i,j,k)=random(-a,a)

Budc 5: Néu k <= s6 neural[i-1] quay lai “Buéc 47, nguoc lai thuc hién “Budc
6”.

Budc 6: Néu j<= s6 neural[i] quay lai “Budc 3, nguoc lai thuc hién “Budc 7.

Budc 7: Néu i<=sd 16p quay lai “Budc 3”. nguoc lai két thic.

16
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Chwong ITI LY THUYET VE HUAN LUYEN MANG
NEURAL

3.1 Phuwong phap hoc

Mang neural nhan tao phong theo viéc xir ly théng tin caa bo ndo nguoi, do vay
dac trung co ban cua mang la c6 kha nang hoc, kha nang tai tao cac hinh anh va dir
liéu khi da hoc. Trong trang thai hoc thong tin dugc lan truyén theo hai chiéu nhiéu lan
dé hoc cac trong s6. C6 3 kiéu hoc chinh, mdi kiéu hoc twong tng véi mot nhiém vu
hoc triru twong. D6 1a hoc cd gidm sat (cO mau), hoc khong giam st va hoc ting
cudng. Thong thuong loai kién tric mang nao ciing c6 thé dung dugc cho cac nhiém

vu.
3.1.1. Hoc c6 giam sat

Mot thanh phan khong thé thiéu cua phuong phap nay 1a sy c6 mat cia mot
ngudi thay (& bén ngoai hé thong). Nguoi thdy ndy c6 kién thic vé méi truong thé
hién qua mot tap hop cac cap dau vao - dau ra da duoc biét truge. Hé thong hoc (¢ day
la mang neural) s& phai tim cach thay d6i cac tham sb bén trong ciia minh (c4c trong sé
va cac ngudng) dé tao nén mot anh xa c6 kha ning anh xa cic dau vao thanh cac dau
ra mong mudn. Su thay doi nay dugc tién hanh nhd viéc so sanh giira dau ra thuc sy va
dau ra mong mudn.

3.1.2. Hoc khdng giam sat.

Trong hoc khong c6 giam sat, ta dugc cho trudc mot s6 dir liéu x va ham chi
phi can dugc cyc tiéu hoa co thé 1a mot ham bat ky cua dir liéu x va dau ra caa mang, f
— ham chi phi dwoc quyét dinh bai phét biéu caa bai toan. Phan 16n cac tng dung nam
trong ving cua cac bai toan uéc lwong nhu mé hinh hoa théng k&, nén, loc, phan cum.
3.1.3. Hoc tang cwong.

Dir liéu x thuong khong duoc tao trudc ma duoc tao ra trong qua trinh mot
agent twong tic v4i moi truong. Tai mdi thoi diém t, agent thuc hién hanh dong y; va
moi trrong tao mot quan sat x, véi mot chi phi tac thoi C,, theo mot quy trinh dong

nao d6 (thudng 1a khong duoc biét). Muc tiéu 1a mot sach lugc lva chon hanh dong dé
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cuc tiéu hda mot chi phi dai han nao d6, nghia 1a chi phi tich lily mong doi. Quy trinh

hoat dong ciia moi trudng va chi phi dai han cho mdi sach luoc thuong khong dugc

biét, nhung c6 thé udc luong dugc. Mang neural nhan tao thuong duoc ding trong hoc

tang cudng nhu mot phan cua thuat toan toan cuc. Cac bai toan thuong duogc giai quyét

bang hoc ting cuong 1a cac bai toan diéu khién, tro choi va cac nhiém vy quyét dinh

tuan tu (sequential decision making) khac.
3.2 Thuat toan hoc
3.2.1. Thugt toan hoc cua mang Neural mét lop

Xét truong hop perceptron stir dung ham kich hoat ngudng:

( d
+1, > oviw, >t
output =+ =

-1, i:viwi <t
i=1

“

Néu ta cho w0=-t va v0=1, ta c6 thé viét lai

-

+1, iviwi >0
i=0

i=0

d
output =1 = sign(Zviw

-1, i:viwi <0
i=0

"

Thuat toan:

Thuat toan hoc cua perceptron hay mang neural mot 16p gém 3 budc chinh:

Budc 1: Khai tao:
Khai tao trong sé w (0 hodc ngau nhién).
Chon téc d6 hoc M.
Budc 2 : Hoc
Vi mdi mau (x,t) trong tap hoc.

Tinh y=f(x, w).

18
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Néu y!=t thay d6i vecto trong s6 W V&i:
wW(mai (ci)+ p(t-y)X;

Budc 3: 13p lai bude 2 cho tit ca cac mau.

Nhan xét:

Phuong trinh w.v=0 1a chinh 1a siéu phang trong khdng gian d-chiéu, suy ra
perceptron c6 kha niang phan 16p tuyén tinh, c6 kha ning giai bai toan quy hoi tuyén
tinh.

Han ché:

Khong thé phan I6p phi tuyén.
Giai phap: str dung mang neural nhiéu ting MLP
3.2.2. Thudt toan hoc cuia mang Neural nhiéu 16p

Huan luyén mang neural nhiéu 16p str dung thuat toan Lan truyén nguoc gom

hai qua trinh: Qua trinh truyén tuyén tinh va qua trinh truyén nguoc:
Qua trinh truyén tuyén tinh: Dix liéu tir 16p nhap qua 16p an va dén 16p xuat dé:

v’ Thay d6i gié tri ctua trong s lién két W cua cac neural trong mang
biéu dién dugc dir liéu hoc.
v Tim ra sy khac nhau giira gié tri that ham mau ma mang tinh duoc va
két qua du doan ctia mang goi 12 13i (hoc c6 giam sat).
Qua trinh truyén nguoc: Gia tri 15i s& dwoc truyén nguoc lai sao cho qua trinh
huyén luyén(hoc) sé& tim ra trong s6 Wi dé 15i nho nhét.
Thuat toan:
Xét mang neural 3 16p : input, hiden va output.
Ham kich hoat cac neural : logistic (sigmoid).
1
X)=—"— 1.3
9(x) lto-x (1.3)

Budc 1: Khoi tao trong sé w ngau nhién nho.

Budc 2 : Chon l6p dau vao x va dinh nd vao 16p dau vao .
19
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Budc 3 : Truyén sy kich hoat qua trong s dén khi kich hoat cac neural dau ra.

Budc 4: Tinh dao ham riéng “OE” theo trong s6 cho 16p xuat. s du

GRADIENT ctia ham 1i .

ng

Budc 5: Tinh dao ham riéng “OE” theo trong s6 cho lép an. st dung

GRADIENT cua ham 15i.
Budc 6: Cap nhat tat ca trong sé theo Wi=W(i-1)-u(OE/ O Wi)

Budc 7: quay lai “Budc 2 cho dén “Budc 6” cho tit ca cac mau.
Trong d6: GRADIENT ham 16i:

Déi véi cac neural 16p dau ra:

V1

W1

Ham 15i:

E(z) = %(z —1)*

(1.4)
(t 1a gia tri that cia mau huan luyén)
Pao ham riéng caa ham 18i theo trong sé b:
oE OE o0z ov (L5)

ob 6z ov ob

Ta co:
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oE
=(z—t
= =(z-1)
ya ag 21— 7)
o Pit:
1,
., 1>0
OE oz
pzé_E_( —1)2(z —1) Ta duoc:
E _[p i=0
ob, py, 1>0

Dai véi cac neural 16p an:
Pao ham riéng caa ham 13i theo trong sé:

oE OE oy au
oa Oy ou oa

Ta co:

8_E:ZK:8E 0z, OV,

8y i=1 azi aVi ay

ok oz,
——=(z,-t)z.(1-z) =
P GGl
Ny,

oy

oy

=2 —y(1-

~ yd-vy)
21:{L1=°

Pat

(1.6)

(1.7)
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_BY _(Sop v

Ta duoc:
% _[ai=0
da, |ox i>0 (18)

Sau khi tinh duoc dao ham riéng caa ham 15i theo ting trong s, trong sb s&
duoc diéu chinh bang cach trir bot di 1 lugng bang tich cua dao ham riéng va toc do

hoc:

W, =W, — ﬂa (1.9)

Nhitng han ché ciia phwong phap lan truyén nguoc:

Ngoai nhirng thanh céng cua giai thuat hoc lan truyén nguoc, van con c6 mot s6
khia canh 1am cho giai thuat tré nén chua duoc bao dam 1a moi lac déu tét. Kho khan
cha yéu 12 & qué trinh huan luyén lau. C6 thé do nhip do hoc va dong luc khéng tdi vu.
Sy sai s6t trong viéc huan luyén n6i chung xuat hién tir hai nguén: mang liét va nhitng

cuc tiéu dia phuong.

Mang liét: xay ra khi nhitng trong s6 duoc diéu chinh t6i nhitng gia tri rat Ion.
Tong dau vao cia mot don vi an hodc don vi dau ra cé thé boi vay ma dat gia tri rat
cao (hoac duong hoac am), va qua ham kich hoat sigmoid, don vi s€ c6 mot gia tri kich
hoat rat gan 0 hoac rat gan 1. Gid tri hiéu chinh trong s6 gan 0, va qué trinh huan luyén

c6 thé di dén mot trang théi ding 4o.

Cuc tiéu dia phuong: bé mat sai s ctia mang rat phuc tap day nhitng ngon doi
va nhitng thung liing. Béi vi sy ha do déc, mang c6 thé bi méc bay tai mot cuc tiéu dia
phuong khi ¢6 nhiéu cuc tiéu thap hon gan bén canh. Nhirg phuong phap thdng ké cé
thé gitip dé tranh cai biy nay, nhung chung lam cham. Mot phuwong 4n khac 13 ting
thém sé lwong don vi an. Nhu vay s& 1am viéc trong khdng gian sai s6 nhiéu chiéu, nén
co hoi gap bay nhé hon. Tuy nhién viéc ting ciing c6 gisi han trén, khi vuot qua gisi
han nay, co hoi méic bay lai ting 1én
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3.3 Thu thap dir liéu cho mang Neural

Mot khi ta quyét dinh giai quyét mot van dé sir dung nhitng mang neural ta can
phai thu thap dix liéu cho muc tiéu huan luyén. Tap hop dit liéu huan luyén bao gdm
mot s trudng hop, mbi trudng hop chaa nhitng gié tri cia dau vao va dau ra khac
nhau. Nhirng viéc dau tién can 1am 1a: nhiing bién nao duoc st dung, bao nhiéu trudng

hop can thu thap.

Su lya chon do truc giac quyét dinh. Cong viéc chuyén mdn cua ta trong linh
VuC can giai quyét s& cho ta nhitng y tuong vé cac bién dau vao phi hop. Trong nhiing
mang neural ta c6 thé chon va loai bo nhiéu bién va mang neural ciing c6 thé xac dinh
bang qua trinh thuc nghiém. Trong mot budc ta nén tinh dén bat ky bién nao ma ta

nghi c6 anh huéng dén qua trinh thiét ké.

Nhitng mang neural xu Iy dit liéu sé trong mot tam gidi han rd rang. Dicu nay
dua ra mot van dé, néu dix liéu nam trong mot ving dic biét nhu dir lidu chwa biét hay
khong phai dir liéu sb. Thi phai c6 nhitng phuong phap xir ly thich hop, chang han. D
liéu s6 dugc chia nho thanh nhiing khoang thich hop cho mang va nhiing gia tri thiéu
c thé thay thé bang gié tri trung binh hay gia tri thong ké cua bién d6 thong qua

nhitng bién khac da duoc huan luyén.

Xu ly dir lieu khéng phai s thi kho hon. Loai dir liéu khéng phai la sé thong
thuong nhat 1a nhitng bién c6 gia tri dinh danh nhu gigi tinh(nam, nit). Bién dinh danh
cd thé biéu dién bang sb hoc va mang neural c6 chirc ning hdi tro diéu nay. Tuy nhién,

mang neural lam viéc tot véi nhitng trudng hop bién dinh danh 12 mét tap nhiéu gia tri.

S6 truong hop mau dung dé huan luyén mang rat kho xac dinh. Pa c6 mot vai
huéng dan vé méi lién hé gitta s6 truong hop mau véi kich thude mang(cach don gian
nhét 1a s6 trudng hop mau gap 10 lan s két ndi trong mang). Thuc ra s6 truong hop
mau ciing co lién quan dén do phirc tap cua ham ma mang phai hoc. Khi sé bién ting
Ién, s6 trudng hop mau can huan luyén ciing tang phi tuyén, vi thé véi s cac bién
nho(50 hodc nhé hon) thi lai can mot sé 1én cac trudng hop mau.

Trong hau hét cac van dé trong thuc té, s6 truong hop mau la khoang hang tram
hay hang nghin mau. B4i voi nhitng van dé rat phac tap thi can nhiéu hon, nhung
treong hop nay rat it. Néu dir liéu huin luyén it hon, rd rang khong du thong tin dé
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huan luyén mang, va céch tét nhat 12 dung mang tuyén tinh. Nhiéu van dé trong thuc té
c6 dir licu khong dang tin cay, mot vai dir liéu bi pha hong do liéu do nhiéu, hoic céac
gia tri khdng phdi hop dwoc voi nhau. Mang neural c6 kha ning dic biét xu ly dit liéu
bi mat(sir dung gia tri trung binh hay céc nhitng gia tri thong ké khac). Mang neural
cling chiu dugc nhidu, nhung ciing phai c6 giéi han. Néu thinh thoang cé gia tri nam
xa ra khoi viing gi4 tri binh thudng thi mang huan luyén phai c6 ngudng. Céch tét nhat
dbi véi truong hop ndy 1a nhan ra va loai bé nhitng gia tri nam xa doé ( c6 thé hay
treong hop nay hoic xem gié tri nam xa nay 1a gia tri bi mat ). Néu gia tri nay khé
nhan ra, mang neural c6 chirc niang huan luyén chiu dwoc gia tri nam khoi ving nay

nhung huan luyén nay thuong kém hiéu qua hon 1a huan luyén chuan.
Tém lai cach thu thap dit liéu c6 thé néi gon lai nhu sau:
1. Chon nhiing gia tri huan luyén c6 tac dung.
2. Dit liéu sb va bién c6 gid tri dinh danh c6 thé xu Iy truc tiép bang
mang neural. Chuyén nhiing loai bién khac sang mét trong cac dang
nay.

Can hang trim hodc hang ngan truong hop mau huan luyén; cang nhiéu bién thi cang
nhiéu mau huan luyén. Mang neural c6 kha niang nhan ra nhiing bién hitu dung dé

huan luyén.
3.4. Biéu dién tri thic cho mang Neural
Chung ta c6 thé dua ra dinh nghia vé tri thirc nhu sau:

Tri thitc chinh 1a thong tin dugc luu trir hay cac mé hinh dugc con nguoi va
méay moc sir dung dé biéu dién thé gidi thuc, phan doan vé thé gii va c6 nhimg dap
rng ph hop véi thé gidi bén ngoai.

Céc ddc tinh co ban cua dién tri thic la:

v' Théng tin gi thuc su duoc biéu dién.

v" Lam thé nao thong tin dwoc ma héa mot cach vat 1y cho viéc sir dung sau
nay. Trong céc (ng dung thuc té cua cac may tinh thong minh, co thé noi

rang mot giai phap tét phu thuoc vao mét bién tri thic tot. Diéu do ciing
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dung vai cdc mang neural, moét [6p dac biét cua cac may thong minh. Tuy
nhién, cac dang biéu dién c6 thé tir cac dau vao thanh cac tham sb bén
trong cua mang la rat da dang, va c6 khuynh huéng 1 cho viéc tim ra mét
giai phap thich hop nham biéu dién tri thirc bang phuong tién mang neural

trd nén mot su thach thuc vé thiét ké.

O day can nhan manh rang mang neural luu trit théng tin vé thé gidi thuc bang
chinh ban than cau tric caa n6 ké ca vé mat hinh dang ciing nhu gia tri tham sb bén
trong(co thé thay doi duoc dé nam bat mdi ). Mot nhiém vu chinh ciia mang neural 1a
hoc mot md hinh cua thé gigi thuc dé dat duoc mot sé muc dich xac dinh can quan

tam. Tri thic cua thé gisi bao gom hai loai thong tin sau:

v' Trang thai thé gioi da biét, dugc biéu dién bai cac su kién vé nhiing céi

d3 biét; dang tri thirc nay duogc xem nhur 13 cac thong tin ban dau.

v' Céc quan sat(do dac) vé thé gigi, thu nhap duoc théng qua cac bo cam
bién duoc thiét ké dé thim do maéi truong ma trong d6 mang hoat dong.
NGi chung, cac quan sat nay ludn bi nhidu va sai léch do nhiéu nguyén
nhan khéac nhau. Cac quan sat thu nhan dugc nhu vay cung cip mét quy

thong tin, ma tir d6 14y ra cac vi du duoc dung dé huan luyén mang neural.

Do cau trdc mot mang neural 13 vo cung da dang, nén dé cé thé biéu dién tri

thirc mot cach ¢6 hiéu qua, nguoi ta dua ra bén quy tic chung sau:

Quy tic 1. Cac dau vao tuwong ty tir cac 16p twong ty can phai ludn tao ra nhiing
biéu dién twong tu trong mang, va nhu vay nén duoc phan 16p thudc vé cuing mét loai.
Trong tiéu chuan nay, nguoi ta thuong st dung mot sé thude do dé xac dinh d6 “twong
tu” gifta cac dau vao (vi du khoang céach euclide).

Quy tic 2. Céac phan tir ma c6 thé phan ra thanh cac 16p riéng biét thi nén cé
nhiing biéu dién khac nhau dang ké trong mang.

Quy tic 3. Néu mot dic trung nao d6 dic biét quan trong thi nén c6 mot sb
luong I6n neural lién quan dén viéc biéu dién dic trung nay trong mang. S6 luong lon
cac neural bao dam mic d6 chinh xac cao trong viéc thuc hién cac quyét dinh va nang

cao kha nang chiu dung cac neuron hong.
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Quy tic 4. Thong tin ban dau va cé4c tinh chat bat bién nén duoc dua vao trong
thiét ké ban dau caa mot mang neural, va nhu vay s& giam bat ganh nang cho qué trinh
hoc. Quy tic 4 dic biét quan trong vi néu ching ta &p dung né mét cach thich hop sé
dan dén kha ning tao ra cac mang neural véi mot kién tric chuyén biét. Biéu nay thyc

su dugc quan tm do mot sé nguyén nhan sau:
1. Cac mang neural thi giac va thinh giac sinh hoc duoc biét 1a rat chuy@n biét.

2. Mdt mang neural véi cau tric chuyén biét thuong c6 mot s lwgng nho céc
tham s ty do pht hop cho viéc chinh 1y hon 1a mot mang két néi day du. Nhu vay
mang neural chuyén biét can mot tap hop dit liéu nho hon cho viéc tich Iuy; nd hoc s&
nhanh hon, va thuong c6 kha nang tong quét hoa tot hon.

3. Tdc @6 chuyén thdng tin qua mot mang chuyén biét 1 nhanh hon.

4. Gia cua viéc xay dung mot mang chuyén biét s&€ nho hon do kich thuéc nho

ctia N6 so véi mang két néi day di.
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Chuong IV THIET KE VA HUAN LUYEN MANG
NEURAL NHAN TAO

4.1 Thiét ké mang Neural nhan tao

Trong dé tai nay, t6i dd tao mot mang neuron cé 3 tang. S phan tir neuron trén
mdi ting phu thudc vao ngudi dung lya chon. Thong thudng, ¢ mot ting input, mot

tang output va mot tang hidden.

Trén tang input c6 35 phan tr neuron. C6 nghia 1a mdi Mot anh dugc nhan
dang boi 35 diém anh dic trung. Kich thudc cua anh phu thudc vao chiéu cao va do
rong cua ki tu. Cudi cuing, tat ca cac anh can nhan dang duoc trich rut dic trung va dua

vé kich thudc chuan: 7x5.

S6 neuron trén tang hidden tiy thudc vao lya chon cua ngudi dung. N6 c6
thé lay gia tri tir 10 dén 1000 hoac nhiéu hon. Nhung dé lay dugc két qua tot nhat
ching ta phai thuc hién phuong phap thir va sira sai.

Trén tang output c6 10 phan tir neuron. M&i mdt neuron twong GNg Vi

cac b tir 0 dén 9.

Input Layer
35 neurons

Hidden Layer
10 neurons

Hinh 4.1. Mang Neural nhan tao
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4.2. Lwgc dd huan luyén mang

Staxt
¥
Fonn Nebarodk | Calmalate Metarozk |
* - Chatpnt M
Inttialize weights ¥
* Conpute enor
Pr-Pooessing Image
l ¥
- A dd ervor for
- First pattern each ot
neurcn postiee
l vahie, add to
- total ermoy
Analyze rnage
¥ Mo, last
Maketotal ewor =0 pattem
If pattems has ot
finished stat i
again with fost
leter otheranse

load nesd?

Iteration =
Maxmom
Epoch?

Ha

D

Hinh 4.2. Luoc d6 huan luyén mang Neural nhan tao

1. Tao mang neuron tuwong Gng Vai cac thong s dau vao.
2. Gié tri c4c trong s6 duoc khoi tao ngau nhién.

3. Sau khi xay dung duoc mang, chiing ta phai xir ly anh dau vao. O dé tai nay

bao gom: Loai bo nhiéu va chuyén do6i sang anh nhi phan.
4. LAy mau dau tién.

5. Phan tich miu dau vao va phan tdch mau nay thanh cac mang tuyén tinh.
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»

. Thiét lap tong s6 16i =0

~

Huan luyén mau do.

8. Tinh toén 15i sau khi huan luyén.

O

. Cong gia tri 16i cho mdi neuron rdi cong vao tong 3.

10. Néu mau ké tiép sin sang thi load tiép va lap lai budc 6.

11. Néu khdng con mau nao nita thi tinh to4an MSE (Mean Square Error)
12.Néu MSE <= Threshold thi ding lai

13.Néu MSE > Threshold thi kiém tra s6 lan lap c6 thé.

14.Néu sé lan 1ap <> Maximum Epoch thi lip lai buéc 4.

15. Néu sb l1an lap = Maximum thi dirng lai.

4.3. Thuat toan huan luyén mang Neural nhan tao — Backpropagation

BackPropagation 13 mot phuwong phap phd bién duoc dung dé huan luyén mang
neuron lam thé nao dé thyc hién myc dich. Trong dé tai nay tdi sir dung cach huan

luyén co6 giam sat.

Luwogc dd thuat toan BackPropagation

Initialize weight values

|

Compute sum of
weight input signal on
each node

|

Compute error
information

¥

Tpdate the new
wvalue for weight

Hinh 4.3. Luoc d6 thuat toan BackPropagation.
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Khai tao trong sé.

o Gia tri cua trong sb lién két gitra cac neuron dugc khéi tao ngiu

nhién.

Feed Fordward

o M&i neuron trén mdi tang duoc tinh tong trong sé cua cé4c tin hiéu

Vao.

o Sitr dung ham activation dé tinh gia tri ra tir neuron.

Back Propagation cua 16i.
o Thong tin 16i duoc tinh

o Tasir dung gié tri nay dé tinh toan thdng tin 15i trén mdi neuron con

lai.

Cap nhat gié tri trong sé.

o Ching ta st dung thong tin 15i trén mdi node dé tinh toan va cap nhat

lai gi& tri m&i cho trong sé lién két gitra cac neuron.
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Chwong V KET QUA HUAN LUYEN

5.1 Thu thap dir liéu cho viéc huan luyén mang Neural

Duéi day 1a mot s6 dinh dang mau cua viéc thu thap mau chi viét tay:

5

Hinh 5.1. Mau dugc viét bai Abhinav

Hinh 5.2. Mau dugc viét bai Abhishek
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1234 5 6 7 830
123 4Y 5 ¢ 7 8 3o
12.3\45(,7830
123 4y 5 & 8 2 °
1_2_3L4‘5é7830

W
W
L
N\
o~
~
6o
o
O

l1/3“16(’7830
lL5w6é7gjo

Hinh 5.4. Mau duoc viét bai Amit
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TELER B &E
|2 3845 & T 8% 4 D
L& A4S L") ¥ T
L2 395 & 7 5349 &

Hinh 5.5. Mau dugc viét boi Anubhav
I 2 3 & § & 7 & 9 O
f 2 & % & &7 8 9 &
/ 2 > % &8 €& 7 8 9 ©
[ 2 3 4 § € F 8 9 ©

I &2 &3 & 5 & 7 & 5 O

Hinh 5.6. Mau dugc viét boi Barun

| 4 5 € 7 8 9 o
P 3 8 4 g ¢ 7 ¢ 9 o
L g 3 4 £ ( F g ao

R S 9 & & 7 & 9 o0
Hinh 5.7. Mau duoc viét bi Kapala_Ma'am1
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| 2 &4 4 £ ¢ T § T°
i 2 3 9 S 6 F g 2P
L 23y 6 787
) 4 3 4 $ ¢ FB T

L 2 345 ¢ 2896

Hinh 5.8. Mau duoc viét boi Kapala_Ma'am2

12545 6 F € 90
1 28499 % ¥ F 90
1 ¢35 495 b6 T 990

4 &_5ﬂ5/éjrg30

Hinh 5.9. Mau dugc viét bai KimAnh

1 2284856 F &3O

1234 858FK930
123456 7F 830
i zas5gTFEIO

1 23%345€¢€F893 0

Hinh 5.10. Mau dugc viét bai Linh
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A

Hinh 5.11. Mau duoc viét bai Manish

LQgéLS”(?&?S@
Q

™~

M
A)

2 4 4 €7 8 s

7 2 32 > 5 2 2 & 55
Hinh 5.12. Mau duoc viét béi Mayank

1 2 3 45 ¢ FF&8 20

1 2 3 465 6 F 8 9C

1 .3 4«5 € + 8 90

£ 9. B 4-5 €F B8 26

1

fx.’)

P

Hinh 5.13. Mau duoc viét boi Nargdra

Z 4 5 ¢6F@ 90D
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Hinh 5.14. Mau duoc viét bai Naveen

Hinh 5.15. Mau duoc viét bai Ram Manghar

Hinh 5.16. Mau duoc viét boi Sapneswar
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4 A5 9% £ 748 J©
= 2 % y 5 ( F o /\/ ; )
1 £ & ¥ B L 7 8 J W

Hinh 5.17. Mau dugc viét bai Sunil

2 &4 S §# FBLD
) & 34+ S 6 F 590

| 2 3 45 ¢ F 890
)2 3 4 S 4 F 8 90

Hinh 5.18. Mau duoc viét boi Sunita_Maam

) & » 4 S ¢ F8 40
i 2 & 4 5 & .38 Ho
& 3 4+ s & F % 40
V23 4 S ¢ F 8 90
25 45 & F 8 20

Hinh 5.19. Mau duoc viét boi Sunita_Maam
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1 2 % w g g 7L I
1 & 5 % § &L 7E 7 ©
1 L. 2 3 & € 7 § 2 FE
{f 2. 3 4 5§ ¢ F § 7 ®
1 g % g L L & TH

Hinh 5.20. Mau duoc viét bai Swati

~ R s
b Ro ke o
AN VENTRRVERY
b S R

5
5
1
5
&

N DN

1§ 9
18 5
7 & 9
78 9
7 & 9

O 00 0O

Hinh 5.21. Mau duoc viét bai Tung

SIS

Y

\
l
l
\ 2% Y §C 6+ %9

Hinh 5.22. Mau duoc viét boi Tushar_Sirl

2 i T E 9
3 6 + & 9
% 6 + & 19
2 b F ¢ 9

vi \y V1 V)

O
Y 0
Y 0,
Y 0
o
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' 2 &8 USH T A 0
1 - % U S4 T & 9 o
L 2 %2 Y & T &8 9 0
L 2% Y5 ¢+ % g0
L L 8 MK L F € 90

( 2 4 g 6 78 9 o
2 3% § &£ 786 3 #
| £ 2 4 g € 7 & % ©
( 5 9 9§ &6 7 8§ 9 e

{2 2 4w 56 787 °

Hinh 5.24. Mau duoc viét bai Vineet

123515'57830
7 & 4 *

412 34 8 ¢
¢ & 78 2 @

{ 2 3 4
{ 2345 ¢ 7% 4 °
{1 23 4w & 78 9 F

Hinh 5.25. Mau duoc viét bai Vishal
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{12245 67%40

| 2345 678 90
{ 2345 6372% 9 0o
1234{*56%29@

o

1 23 4 567849

Hinh 5.26. Mau duoc viét béi Vuong
5.2. Xay dwng mang va huan luyén

Sau khi da thu thap mau, ta xay dung mang noron va huan luyén mang dua trén
mau da thu thap duoc. Viéc huan luyén mang da duoc toi thiét ké thanh mot module
riéng trong chuong trinh cho phép nguoi ding tao cac kiéu mang noron theo kién tric

khac nhau.

u He thong tao mot mang mai
Teptin Congcu  Gioi thieu

— Tai tap mau

— Hien thi mau

Duong dan |D:\CapNhatDiem\Paﬂern\bmp\vuong.bmp

vuong.bmj "
12245 67¢%490

— Thiet lap cac bien cua mang

=]

=== = ]
= f=) =}
o | [ [t=1 =
= @, 0,
@
2| || |E
©
‘ ‘ ‘ D

So nut tren lop Hidden

So nut tren Output
Harn bien dai tren lop Hidden

226 B i is o

Harn bien doi tren lop Qutput
Harn huan luyen mang Backpropagation

{ 23 4 5 672¢ 9

Squared Error perfarmance function

O
O
123 45¢3¢9 o
)

EE -

Sovong lap toi da trong gua trinh huan luyen

Sai so cho phep

Hang =0 tac dong

1 23 4 5 (789
| Bien mac dinh . | l Ghi lai bien.. l Huan lyen ] l Thost ] pufiew da ducc i

Hinh 5.27. Form cho phép ngudi ding tao vao huan luyén mét mang méi

Duéi ddy 1a két qua cua viéc huan luyén mang véi mot vai tham sé khac
nhau:
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Ham Activation Mome | _ Hoa
No | S6 Noron Hér’n ntum Lél, Hé s6|S6 vong-|n
~ trén Lép |Lép | huan chap _ .
mau 6p &n | 4n o luyén Const nhan hoc (times) than
ant h
1 1130 10 logsig | logsig | traingdx | 0.95 0.1 0.01 4-(1s) No
2 1130 20 logsig | Logsig | Traingdx | 0.95 0.1 0.01 2-(1s) No
3 1130 30 logsig | Logsig | Traingdx | 0.95 0.1 0.01 2-(1s) No
4 1130 10 tansig | Logsig | Traingdx | 0.95 0.1 0.01 6-(1s) No
5 1130 20 tansig | Logsig | Traingdx | 0.95 0.1 0.01 9-(1s) No
6 |130 30 tansig | Logsig | Traingdx | 0.95 0.1 0.01 6-(1s) No
7 130 10 logsig | Logsig | Trainscg | 0.95 0.1 0.01 683-(20s) | No
8 1130 20 logsig | Logsig | Trainscg | 0.95 0.1 0.75 420-(17s) | No
9 1130 20 logsig | Logsig | Trainscg | 0.95 0.1 0.01 278-(10s) | No
10 | 130 20 logsig | Logsig | Trainrp | 0.95 0.1 0.01 648- (19s) | No
11 1130 20 logsig | Logsig | Trainscg | 0.95 0.1 0.01 301-(15s) | No
12 1130 100 logsig | Logsig | Trainscg | 0.95 0.1 0.01 176-(35s) | Yes
13 {130 200 logsig | Logsig | Trainscg | 0.95 0.1 0.01 234-(90s) | Yes
14 1130 500 logsig | Logsig | Trainscg | 0.95 0.1 0.01 248-(235s) | Yes
15 1130 100 logsig | Logsig | Trainscg | 0.95 0.001 | 0.01 264-(45s) | Yes
16 | 130 100 logsig | Logsig | Trainscg | 0.75 0.1 0.71 283-(55s) | Yes
17 1130 1000 logsig | Logsig | Trainscg | 0.85 0.001 |0.05 310-(635s) | Yes
18 130 50 tansig | tansig | Trainscg | 0.45 0.1 0.05 5931 No
(600s)
19 1130 90 logsig | logsig | Traingdx | 0.75 0.01 0.75 1-(1s) No
20 | 130 90 logsig | logsig | Trainscg | 0.75 0.01 0.75 221-(41s) | Yes
21 1130 150 logsig | logsig | Trainscg | 0.75 0.01 0.75 220-(65s) | Yes
22 130 150 logsig | logsig | Trainscg | 0.75 0.0001 | 0.75 316-(92s) | Yes
23 130 70 logsig | logsig | Trainscg | 0.55 0.01 0.95 197-(28s) | Yes
24 1130 70 logsig | logsig | Trainscg | 0.95 0.01 0.95 201-(33s) | Yes
25 | 130 70 logsig | logsig | Trainscg | 0.05 0.01 0.95 195-(27s) | Yes
26 | 130 70 logsig | logsig | Trainscg | 0.55 0.01 0.25 184-(29s) | Yes




Thuyét minh dé tai NCKH

Chuong V KET QUA HUAN LUYEN

27 1130 70 logsig | logsig | Trainscg | 0.55 0.01 0.45 268-(39s) | Yes
28 | 130 70 logsig | logsig | Trainscg | 0.55 0.01 0.75 224-(32s) | Yes
29 | 130 100 logsig | logsig | Trainscg | 0.55 0.01 0.75 284-(58s) | Yes
30 | 130 100 logsig | logsig | Trainscg | 0.55 0.01 0.65 284-(57s) | Yes

Dya vao mét sé két qua trong bang trén, trong qua trinh huan luyén mang ta nén

sir dung ham logsig cho m&i nat trén céc ting khac nhau va sir dung ham Traingscg thi

viéc huan luyén mang sé& dé dang thanh cong hon.
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Dua vao cac két qua huan luyén mang néu trén, co rat ra mot sé két luan nhu

Sau:

1. Huin luyén mang neural c6 thanh cong hay khong phu thudc nhiéu vao cac
gia tri khoi tao ban dau. Néu lya chon duoc gia tri toi wu thi viéc huan luyén
s& nhanh dat duoc két qua.

2. Chat luong caa qué trinh huan luyén phu thudc nhiéu vao chat luong cua tap
mau. Néu tap mau cang nhiéu, day du, thi chat lugng nhan vé tri thic cua
mang cang cao, tuy nhién thoi gian huan luyén sé lau hon.

3. Thoi gian huan luyén phu thudc nhiéu vao cac lua chon tham sé dau vao tai

cac nat an, nGt ra, nGt vao.
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