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LOI CAM ON

Trong qua trinh 1am lun vin “Hoc nira giam sat dya trén d6 thi va tng dung”
to1 da nhan dugc su gitp do tan tinh clia cac ca nhan va tap thé.

Trudce hét, t6i xin bay to long biét on sdu sic dén thy gido PGS.TS Poan
Vin Ban, ngudi di tan tinh huéng dan, chi bao cho t6i trong sudt qua trinh thuc
hién luan van.

Xin cing bay t6 long biét on chan thanh téi cac thay, ¢ gido trong Vién Cong
nghé Thong tin ciing nhu cac thay, cb gido trong Truong Pai hoc Cong nghé Thong
tin & Truyén thong Thai Nguyén, di dem lai cho t6i nhitng kién thirc vo cling c6 ich
trong nhitng ndm hoc tap tai truong.

Cudi cing toi xin gui 10i cam on dén gia dinh, ban bé, déng nghiép nhimng
nguoi da ludn bén canh, dong vién va khuyén khich toi trong qua trinh thyc hién dé
tai nghién ctru cua minh.

Toi xin chdn thanh cam on!

Thdi Nguyén, ngay 10 thang 4 nam 2015
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DANH MUC CAC THUAT NGU VA TU VIET TAT

Thuat ngir Viét tit Y nghia
Concept Concept Khai niém

Self-training Self-training Tu huan luyén

Co-training Co-training DPong huan luyén

Machine learning

Machine learning

Hoc may

Supervised learning

Supervised learning

Hoc c6 gidm sat

Unsupervised learning

Unsupervised learning

Hoc khong giam sat

Reinforcement learning

Reinforcement learning

Hoc tang cuong

Semi-supervised learning

Semi-supervised

Hoc nira giam sat

vector machine

learning
Support vector machine SVM May véc to ho trg
Transductive support May véc to hd tro truyén
TSVM

dan

Labeled Propagation

Labeled Propagation

Lan truyén nhan

Graph-based

Graph-based

Dua trén do thi
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LOI MO PAU

1. Ly do chon deé tai

Hoc may (Machine learning) 1a mot nganh khoa hoc nghién ctru céc ki thuat,
cac phuong phap cho phép cac may tinh c6 kha nang "hoc" giéng nhu con ngudi.
Hay n6i mot cach khac cu thé hon, hoc may 1a mot phwong phap dé tao ra cac
chuong trinh may tinh bang viéc phan tich cac tap dit liéu, qua d6 may tinh c6 kha
nang tich iy dugc tri thic thong qua viéc hoc dugce cac khai ni¢m dé c6 thé ra
quyét dinh trong cac truong hop tuong tu.

Linh vyc hoc may truyén théng thuong dugc chia thanh bon linh vue con,
bao gom: Hoc c6 gidm sat (Supervised learning), Hoc khong giam sat
(Unsupervised learning), Hoc ntra gidm sat (Semi-Supervised learning) va Hoc tiang
cuong (Reinforcement learning).

Hoc nira giam sat sir dung ca dit liéu di gan nhin va chua gan nhin dé huan
luyén - dién hinh 1 mét luong nhé dit liéu c6 gan nhin cing voi luong 16n dit lidu
chua gan nhan. Hoc nira giam sat ding giita hoc khong giam sat (khong c6 bat ki dix
lidu c6 nhdn ndo) va cd giam sat (toan bd dit liéu déu duoc gan nhin). Pé gan nhin
dir liéu cho mdt bai toan hoc may thuong doi hoi mot phan loai béng tay cac vi du
huan luyén. Chi phi cho quy trinh nay khién tap dit liéu duoc gan nhan hoan toan
tré nén khong kha thi, trong khi dir liéu khong gan nhan thudong cé chi phi thap.
Trong tinh hudng d6, hoc nira giam sat c6 gia tri thyc tién 16n lao. Chinh vi vay, hoc
nua giam sat la sy két hop mot sb lugng 16n cac dit 1iéu chua dugc gan nhan cung
v6i cac dit liéu da duoc gan nhan dé xay dung cac bo phan 16p tot hon.

Mot sb phuong phap dién hinh trong linh vuc nay duoc ké dén nhu: Phuong
phap EM véi mé hinh sinh hon hgp (EM with generative mixture models), phuwong
phap Tu huan luyén (Self-training), phuong phap Ddng huan luyén (Co-training),
phuong phap may véc to hd trg (Transductive support vector machines) va phuong
phap Dya trén dd thi (Graph-based). Trong d6 phuong phap hoc nira giam sat dya
trén dd thi (Graph-based) dang 12 hudng nghién ciru mé va dem lai hiéu qua 16n.

Véi nhitng 1y do trén, tac gia da chon dé tai “Hoc nira giam sat dwa trén dd
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thi va &ng dung” 1am dé tai nghién ctru luan vin tot nghiép thac si chuyén nganh
Khoa hoc may tinh.
2. Muc dich nghién ciru

Nghién ciru tong quan vé hoc nira giam sat va mot sé phuong phap hoc nira
giam sat.

Nghién ctru phuong phap hoc ntra giam sat dya trén do thi

Cai dit thir nghiém thuat toan lan truyén nhdn trén d6 thi va thuat toan tu
huan luyén.

3. Poi twong va pham vi nghién ciru
Doéi tiwgng nghién ciru: Hoc nira gidm sat.
Pham vi nghién cuu:
- Nghién ctru tong quan vé hoc c6 giam sat, hoc khong giam sat va hoc nia
giam sat.
- Cac phuong phéap hoc nira giam sat pho bién.
- Phuong phép hoc nira giam sat dya trén d6 thi (Graph-based) va mot sd
thuat toan.
- Cai dat thir nghiém thuat toan lan truyén nhan trong phuong phap hoc nira
giam sat dya trén do thi va thudt toan tu huan luyén.
4. Tém tit luin diém co ban
Céc luan diém chinh ma lun van da thé hién duoc:

Nghién ctru tong quan va danh gia cic phuong phap hoc nira giam sat, tp
trung vao phuong phap hoc nira giam sat dua trén do thi.

Tap trung tim hiéu mot sd thuat toan trong linh vuc hoc ntra giam sat nhu:
Phuong phap EM véi mé hinh sinh hdn hop, phuong phap Ty huan luyén, phuong
phap Pong huin luyén va phuong phap may véc to hd tro. Pong thoi tap trung
nghién ctru chi tiét phurong phap dua trén do thi.

Cai dat phan mém thir nghiém mo phong thuat toan lan truyén nhan va thuat

toan tu huin luyén, danh gid d¢ phuc tap cua hai thuat toan nay.
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5. Phwong phap nghién ciru
- Poc tai liéu, phan tich, tong hop.
- Théng ké, phén tich dit liéu.
- Thyc nghiém va danh gia két qua.
- Két hop nghién ctru 1y thuyét, tim hiéu tinh hinh ¢ng dung, danh gia kha
nang tng dung va dé xuét giai phap.
6. Noi dung luan vin
Noi dung luan van gém 03 chuong:
e Chuong 1: Téng quan vé cac phuong phap hoc may
Chuong nay trinh bay tong quan vé cac phwong phap hoc may gom
phuong phap Hoc c6 giam sat (Supervised learning), Hoc khong gidm sat
(Unsupervised learning), Hoc nira giam sat (Semi-Supervised learning).
e Chuong 2: Phuong phéap hoc nira giam sat dua trén do thi
Tap trung tim hiéu mot sb thuét toan trong linh vuc hoc ntra giam sat nhu:
Phuong phap EM véi mé hinh sinh hdn hop, phuong phap Ty huin
luyén, phuong phap Pong huin luyén va phuong phap may véc to hd tro.
Dong thoi tap trung nghién ctru chi tiét phuong phap dua trén do thi.
e Chuong 3: Cai dat va thir nghiém thuat toan
Cai dat tht nghi¢m thuat toan tu huén luyén va lan truyén nhan dua trén

d6 thi, danh gia do phirc tap cuia hai thuat toan nay.
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CHUONG 1:
TONG QUAN VE CAC PHUONG PHAP HQC MAY
1.1. Gi6i thiéu vé hoc may
Hoc may (Machine Learning) 1a mdt nganh khoa hoc nghién ctru cac thudt
to4n cho phép may tinh co thé hoc dugc cac khai niém (concept)[7].
C6 hai loai phuong phap hoc may chinh:

o Phuong phap quy nap: May hoc/phan biét cac khai niém dua trén dir licu da
thu thap dugc trude d6. Phuong phap nay cho phép tan dung duoc nguon dit liéu rat
nhiéu va sin co.

« Phuong phap suy dién: Mdy hoc/phan biét cac khai niém dua vao cac luat.
Phuong phap nay cho phép tan dung duoc cac kién thirc chuyén nganh dé hd trg
may tinh.

Hién nay, cac thuat toan déu cd gang tan dung dugc uu diém cia hai phuong
phéap nay.
Céc nganh khoa hoc lién quan dén linh vuc hoc may dién hinh 1a:

Ly thuyét thong ké: cac két qua trong xac suat thong ké 1a tién dé cho rat
nhiéu phwong phap hoc may. Pic biét, 1y thuyét thong ké cho phép udc lugng sai sd
cua cac phuong phap hoc may.

o Céac phuong phép tinh: cac thuat toan hoc may thudong st dung céc tinh toan
s6 thuc/sd nguyén trén dir liéu rat 16n. Trong do, cac bai toan nhu: tdi wu co/khong
rang budc, giai phwong trinh tuyén tinh v.v... dugc sir dung rat phd bién.

« Khoa hoc may tinh: 13 co s dé thiét ké cac thuat toan, dong thoi danh gia
thot gian chay, by nhé cua cac thuét toan hoc may.

o Linh vuc hoc may truyén thng thuong duge chia thanh bon linh vue con:

e Hoc c6 giam sat: May tinh dwgc xem mot s6 miu gém dau vao va dau
ra tuong g trudc. Sau khi hoc xong cic mau niy, may tinh quan sat mot dau vao
m&i va cho ra két qua.

« Hoc khong giam sat: May tinh chi dugc xem cac mau khong 6 dau ra, sau

d6 may tinh phai tw tim cach phan loai cAc miu nay va cac mau méi.
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