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I
LO1 CAM DOAN
To6i xin cam doan luan van nay la cong trinh nghién ctu cua chinh ban
than. Cac két qua nghién cau trong luan vian 12 trung thuc va chua duoc cong

bé trong céc cdng trinh nao khéc.

Tac gia luan van

Nguyén Ngoc Quyén
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iii
LOI CAM ON
T6i xin bay to long biét on chan thanh toi thay PGS.TS. Ngd Qudc Tao

ngudi da diu dit va gidp d toi trong ca linh vuc nghién ctu caa luan an
ciing nhu trong cong tac chuyén mén va cudc sdng.

Tac gia xin chan thanh cam on su giup do cua cac thay cd giao truong
Pai hoc Cong nghé thong tin va Truyén théng Thai Nguyén da tao diéu kién
giup do tan tinh trong viéc nghién cuu luan van.

Cudi cung tac gia xin chan thanh cam on sy giup d& cua Ban giam hiéu,
Khoa Sau Pai hoc trudng Pai hoc Cong nghé thdng tin va Truyén thong Thai
Nguyén di cho phép va tao diéu kién thuan loi dé tac gia hoan thanh ban luan

van nay.

Tac gia luan van

Nguyén Ngoc Quyén
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LOI MO PAU

T khi ra doi cho dén nay, may tinh ludn ludn khéng ngung phat trién va
dong mot vai tro quan trong trong nghién ctru khoa hoc ki thuat, cling nhu trong
cudc sdng cua con ngudi.

Nhung may tinh ciing van chi la mét cong cu do con ngudi sang tao ra
va né sé& hoat dong theo mot chuong trinh da duoc 1ap trinh san cua con ngudi.
NG van khong c6 kha ning lién tuong, suy luan, két ndi cac su viéc mot cach
linh hoat, va quan trong hon hét kha ning sang tao nhu b ndo ciia con nguoi
la khong thé.

Viéc mo phong qué trinh hoat dong tri tu¢ ctia con ngudi vao tng dung
trong may tinh 1a mot nd lyc rat 16n va dang duoc hoan thién cua céc 1ap trinh
vién. Do d6 mang noron(Artificial neural networks) ra doi véi muc dich ¢
gang md phong qua trinh hoat dong tri tué ciia con nguoi. Cac nghién ciru tng
dung da duoc thuc hién trong cac nganh: dién, dién tu, k§ thuat ché tao, y hoc,
quan sy, kinh té...va mgi nhat 1a cac nghién ciru tng dung trong linh vuc quan
ly du an xay dung

Bai toan nhan dang la bai toan stir dung céc tinh nang ctia mang neural
nhiéu nhat. Bai toan nhan dang voi su trg gilp cua mang neural ngay nay da
khong con dirng & mic dd nghién ctiu nita ma né tré thanh mot linh vuc dé ap
dung vao thuc té. Trong s6 cac bai todn nhan dang nay, nhan dang chir viét
dang duoc (ng dung rat phd bién. Nhan dang chix viét dugc Gng dung trong
qua trinh tu dong hda cac cong viéc van phong nhu nhap liéu, trir van ban, sach
béo, phan loai thu tin....

Trong cudc chay dua vé tri tué nhan tao cua thé giGi thi hai cong ty lon
cua lang céng nghé thé gidi 1a Google va Apple thi Google ciing dd dwa ra
Google glass sir mot nén tang rat mai va hoat dong chinh trén bai toan nhan
dang. Ngoai ra viéc xu Iy cac ki tu dé sb hod tai liéu dé co thé tim kiém thdng
tin trén cac tai liéu cling dugc Google nghién ctu phét trién.
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Méi day nhat trong hoi nghi cac nha phat trién caa Apple thi dai gia lang
cong nghé cua thé giéi da cong bé mot thu vien chuyén su vé mang neural dé
viéc tng dung mang neural trong c4c bai toan thuc té trong viéc xay dung cac
tng dung trén nén tang cua Apple. Trong lan gidi thiéu vé bo thu viéc nay thi
d3a duoc huong tng nhiét tinh boi Apple di cung cap duoc mot bo thu vién hd
tro viéc huan luyén mang trong céc tng dung thuc té va no sé 1a dic biét ang
dung trong bai todn nhan dang. Cac dong dién thoai thong minh dang cang ngay
duogc phé bién vai cau hinh manh mé thi chac chan hoan toan c6 thé dap tng
duoc viéc xay dung cac mang neural vao dé thuc hién céc bai toan nhan dang.
Bai toan nhan dang ki tu nay s& phat trién manh mé trong sé hoa cac vian ban
truyén thong va ngoai ra tng dung bai toan nhan dang hoan toan co thé giup
cho nhitng nguoi khiém thi c6 thé nghe duoc cac van ban chuyén thé tir nhan
dang chir sang dang s hod rdi c6 thé tai hién lai bang &m thanh gilp nhiing
ngudi ndy cd thé tiép can céc tri thirc caa nhan loai. Hau hét cac cong ty cong
nghé hang dau déu di su vao viéc nghién ctru cac hudng huan luyén may tinh
hoc dugc kién thic cua con ngudi. Nén ban than em ciing muén tim hiéu vé
mang neural trong viéc xay dung mot mang neural trong bai toan nhan dang.

Muc dich ctia luan vin 1a trinh bay cac két qua nghién ciu ly thuyét
phuc vu cha dé “Nghién citu mang neural nhan dang chi in tiéng anh”.

Pé hoan thanh bai tiéu luan nay, em da duoc sy huéng dan nhiét tinh tir thay
PGS.TS. Ngb Quéc Tao. Nhitng bai giang va tai liéu cua thay chinh [ co s¢ dé em
cd thé hoan thanh tét bao cao ciia minh. Em xin chan thanh cam on thay.
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CHUONG 1 : MANG NEURAL VA BAI TOAN NHAN DANG CHU IN

1.1. Khai Niém Mang Neural
1.1.1. So luroc vé neural sinh hoc
B ndo con nguoi cd khoang 10%° té bao than kinh lién két chit ché véi

nhau duoc goi 13 cac no-ron. Sau déy 14 nhitng thanh phan chinh cia mét no ron

Derdrite

Hinh 1.1 : M6 hinh neural sinh hec
Trong do :

%+ Cac Soma la than cua neural.

% CAac dendrites & cac day manh, dai, gan lién véi soma, ching truyén dir liéu
(du6i dang xung dién thé) dén cho soma xtr ly. Bén trong soma céc dir liu
d6 dugc tong hop lai. C6 thé xem gan dang su tong hop ay nhu 1a mot phép
lay tong tat ca cac dit liéu ma neural nhan duoc.

% Mot loai day dan tin hiéu khac cling gan voi soma l1a cac axon. Khac véi
dendrites, axons cd kha ning phét cac xung dién thé, ching la cac day dan

tin hiéu tir neural di cac noi khac. Chi khi nao dién thé trong soma vuot qué
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mét gia tri ngudng nao do (threshold) thi axon mai phat mot xung dién thé,
con néu khéng thi nd ¢ trang thai nghi.
< Axon ndi vai cac dendrites cua cac neural khac théng qua nhitng mdi néi
dic biét goi 1a synapse. Khi dién thé cua synapse tang 1én do cac xung phat
ra tir axon thi synapse s& nha ra mot sb chat hoa hoc (neurotransmitters);
cac chat ndy mao "cira" trén dendrites dé cho cac ions truyén qua. Chinh
dong ions ndy 1am thay doi dién thé trén dendrites, tao ra cac xung di liéu
lan truyén téi cac neural khac.
- Hoat dong cua neural sinh hoc ¢6 thé mé ta tom tat nhu sau:

MJdi neural nhan tin hiéu vao tir cac té bao than kinh khac. Chung tich
hop céc tin hiéu vao, khi tong tin hiéu vuot qua mot ngudng nao d6 chung tao
tin hiéu ra va giri tin hiéu nay toi cac neural khac thong qua day than kinh. Cac
neural lién két véi nhau thanh mang. Muc do bén vitng cua céc lién két nay xac
dinh mot hé sé goi 1 trong sb lién két.

1.1.2. Mang Neural Nhan Tgo

Dé mb phong céc té bao than kinh va cac khép néi than kinh cua b ndo
con nguoi, mang neural nhan tao c6 cac thanh phan cé vai tro twong tu 1a cac
neural nhan tao va két néi gitta ching (két ndi nay goi 1a weights). Neural 13
maot don vi tinh toan cé nhidu dau vao va mot dau ra, mdi dau vao dén tor mot
khép néi than kinh (synapse). Pac trung cua neural 1a mot ham kich hogt phi
tuyén chuyén doi mot té hop tuyén tinh cua tat ca cac tin hiéu dau vao thanh tin
hiéu dau ra.

Mot neural nhén tao Ia mot don vi tinh toan hay don vi xtr ly théng tin
co s& cho hoat dong cia mot mang neural.

Neural nay sé hoat dong nhu sau: gia st ¢6 N inputs, noron s€ cO N
weights (trong s) twong tng voi N duong truyén inputs. Neural s& ay tong cac

trong sb cua tat ca cac inputs. Noi nhu thé c6 nghia 13 neural s& lay input tht
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