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L& mé dau

Artificial intelligence hay tri tué nhan tao va Machine learning gay
nén con sbt cong nghé trén toan thé gidi trong vai nim nay. Trong gidi
hoc thuat, m3i n3m cé hang ngan bai bdo khoa hoc vé dé tai nay. Trong
gi6i cong nghiép, tir cac cdng ty 16n nhu Google, Facebook, Microsoft dén
cac cong ty khdi nghiép déu dau tu vao machine learning. Hang loat cac
Ging dung st dung machine learning ra doi trén moi linh vuc cla cubc
sbng, tir khoa hoc méy tinh dén nhitng nganh it lién quan hon nhu vat ly,
héa hoc, y hoc, chinh tri. AlphaGo, cd may danh cG vay véi khad ndng tinh
toan trong mdt khéng gian c6 sb luong phan ti con nhiéu hon sb luong
hat trong vii try, t8i uu hon bt ki dai ki thii ndo, 13 mét trong rat nhiéu
vi du hluing hdn cho su vuct trdi clia machine learning so vdi cac phuong
phép c8 dién.

Trong bdo c4o hoc thuat ndy, téi trinh bay v& hai khai niém nay va
dua ra moét thi du minh hoa.
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Tri tué nhan tao la gi?

Tri tué nhan tao hay tri thong minh nhan tao (tiéng Anh: artificial
intelligence hay machine intelligence, thudng dugc viét tit 13 Al) 13 tri tué
dugc biéu didn bsi bat ci mot hé théng nhan tao nao. Thuat ngir nay
thudng dung d& néi dén cic méy tinh c6 muc dich khéng nhit dinh va
nganh khoa hoc nghién ctu vé& cac ly thuyét va tng dung cla tri tué nhan

tao.
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Tri tué nhan tao la gi?

Tuy ring tri théng minh nhan tao cé nghia réng nhu I3 tri théng minh
trong céac tac phém khoa hoc vién tudng, né 13 mdt trong nhiing nganh
trong yéu clia tin hoc. Tri théng minh nhan tao lién quan dén cich cu x,
su hoc hdi va kha nang thich ng théng minh cia may méc. Cac vi du dng
dung bao gdm cic tic vu didu khién, lap k& hoach va 14p lich (scheduling),
kh3 n3ng tr3 18i cac cau hdi vé& chan doin bénh, tr3 18i khich hang vé& cac
san pham clia mét cbng ty, nhan dang chif viét tay, nhan dang tiéng néi
va khudn mat. Bdi vay, tri théng minh nhan tao d3 tré thanh mét mén
hoc, v6i muc dich chinh |3 cung cAp 18i gidi cho cic vin dé cla cudc sbng
thuc t&. Ngay nay, cic hé thdng nhan tao dugc dung thudng xuyén trong
kinh t&, y dugc, cdc nganh ky thuat va quan su, ciing nhu trong cic phan
mém mdy tinh thdng dung trong gia dinh va trd choi dién tur.
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Tri tué nhan tao la gi?

Tri tué nhan tao hay tri thong minh nhan tao (tiéng Anh: Artificial
intelligence hay tiéng Anh: Machine intelligence - Al) 1a mét nganh thubc
[inh vuc khoa hoc may tinh (tiéng Anh: Computer science). La tri tué do
con ngudi 1ap trinh tao nén véi muc tiéu gitip may tinh cé thé tu déng héa
cac hanh vi théng minh nhu con ngudi. Tri tué nhan tao khac véi viéc lap
trinh logic trong cac ngdn ngif 1ap trinh 13 & viéc ng dung cic hé théng
hoc may (tiéng Anh: machine learning) dé mé phéng tri tué clia con ngudi
trong cac x{ ly ma con ngudi 13m t&t hon may tinh. Cu thé, tri tué nhan
tao gitp may tinh cé dugc nhUng tri tué cla con ngu’dl nhu: biét suy nghi
va Iap ludn dé gidi quyét vin dé, biét giao tiép do hiéu ngdn ngil, tiéng

i, bidt hoc va tu thich nghi,...
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Tri tué nhan tao la gi?

o Tri tué nhan tao bao gdm céc co sé ly thuyét va viéc lap trinh xay
dung cla cic hé thong mdy tinh cé thé thuc hién cic nhiém vu
thudng doi hoi tri thong minh ciia con ngudi nhu nhan thic thi giac,
nhan dang giong ndi, ra quyét dinh va dich gilta cdc ngbn ngi.

@ Tri tué nhan tao gilp tao ra mdy tinh cé khd nang suy nghi, mdy tinh
c6 tri tué theo day di nghia cla tir nay (Haugeland, 1985).

@ Tri tué nhén tao 1a khoa hoc nghién citu xem thé& nao dé may tinh cé
thé thuc hién dugc nhitng cong viéc ma con ngudi lam tét hon may
tinh (Rich va Knight,1991).
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Tri tué nhan tao la gi?

@ Tri tué nhin tao |a khoa hoc nghién ctu cic hoat déng tri ndo thong
qua cdc md hinh tinh todn (Chaniaka va McDemott, 1985).

@ Tri tué nhan tao nghién cttu cdc mé hinh mdy tinh ¢é thé nhan thic,
|ap ludn va hanh déng (Winston, 1992).

@ Tri tué nhan tao nghién cru cdc hanh vi théng minh mdé phdng cac
vat thé nhan tao (Nilsson, 1998).

@ Tri tué nhan tao la khoa hoc nghién citu cac hanh vi théng minh
nh3m gidi quyét cac van dé dugc dit ra doi véi cac chuong trinh may
tinh (Hoc vién K§ thuat Quan su).
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Muc tiéu cla tri tué nhan tao

Ly luan, giai quyét van dé

Cac nha nghién ctu dau tién d3 phat trién cac thult todn bt chudc
theo Iy ludn tirg budc ma con ngudi st dung khi gidi quyét cic cau db
hodc dua ra cic phuong phép loai trir logic. Vao cubi nhitng n3m 1980 va
1990, nghién cttu v& Al d3 phat trién cic phuong phap x( ly théng tin
khéng chic chin hoic khéng diy du, st dung cac khai niém tir xac sult
va kinh t&.

D&i véi nhitng vin dé khé, cac thuat toan bt budc phai cé phan
cling dd manh d& thuc hién phép tinh todn khéng 15 - dé trai qua “vu né
t8 hop': lugng bd nhé va thsi gian tinh toan cé thé trd nén vé tan néu gidi
quyét mét vin dé khé. Mirc d6 uu tién cao nhit I3 tim kiém cic thuat
toan giai quyét van dé.
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Muc tiéu cla tri tué nhan tao

Con ngudi thudng st dung cidc phan dodn nhanh va truc quan chd khéng
phai 13 phép khiu trir tiing budc ma cac nghién cdu Al ban diu ¢ thé mé
phéng. Al d3 tién trién bing cich st dung cach gidi quyét vin dé “biéu
tugng phu': cach tiép can tac nhan duoc thé hién nhan manh tim quan
trong clia cic kj ning cadm bién déng dén Iy lusn cao hon; nghién citu
mang than kinh cb ging dé mé phdng cic cAu trdc bén trong ndo lam
phét sinh ki ning nay. Cac phuong phap tiép can théng ké déi véi Al bit
chuéc kha ndng chia con ngudi.
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Cac truong phai tri tué nhan tao

Tri tué nhan tao (Al) chia thanh hai trusng phéi tu duy: TTNT
truyén théng va Tri tué tinh ton.

TTNT truyén théng hau nhu bao gdm cac phuong phép hién dugc
phén loai la cdc phuong phdp hoc may (machine learning), dic trung bdi
hé hinh thic (formalism) va phan tich théng ké. N6 con dugc biét véi cac
tén TTNT biéu tuong, TTNT logic, TTNT ngin nip (neat Al) va TTNT
c6 dién (Good Old Fashioned Avrtificial Intelligence). (Xem thém ngit nghia
hoc). Cac phuong phap gém cé:

@ Hé chuyén gia: 4p dung cic kha ndng suy luin dé dat t&i mot két
ludn. Mbt hé chuyén gia c6 thé x& Iy cc luong I6n théng tin d3 biét
va dua ra cac két luan dya trén cac théng tin dé. Clippy chuong trinh
trg gilp cé hinh cai kep giéy cta Microsoft Office 1a mbt vi du. Khi
ngudi diing gd phim, Clippy nhan ra cic xu huéng nhit dinh va dua
ra cac goi y.

@ Lap luan theo tinh huéng.

@ Mang Bayes.
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Cac truong phai tri tué nhan tao

Tri tué tinh todn nghién clu viéc hoc hodc phat trién I3p (vi du: tinh
chinh tham sb trong hé théng, chzf\ng han hé théng connectionist). Viéc
hoc dua trén dir liéu kinh nghiém va c6 quan hé véi Tri tué nhan tao phi
ky hiéu, TTNT 16n x6n (scruffy Al) va tinh todn mém (soft computing).
Céc phuong phép chinh gdm cé:

@ Mang neural: cic hé théng manh vé nhan dang mAu (pattern
recognition).

o Hé m& (Fuzzy system): cac k§ thuat suy ludn khdng chic chin, d3
dugc st dung rbng r3i trong cac hé théng cdng nghiép hién dai va cac
hé théng quan Iy sdn pham tiéu dung.

e Tinh toan tién héa (Evolutionary computation): Gng dung cac khai
niém sinh hoc nhu qué\n thé, bién di va d4u tranh sinh tén dé sinh cac
|5 gidi ngdy cang tbt hon cho bai toén. Cic phuong phap nay thudng
ducc chia thanh cic thuit toan tién héa (vi du thuat todn gene) va
tri tué bay dan (swarm intelligence) (ching han hé kién).

e TTNT dua hanh vi (Behavior based Al): moét phuong phdp module
dé xay dung cac hé thdng TTNT bing tay.
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Cac truong phai tri tué nhan tao

Ngudi ta d3 nghién ctu cic hé théng théng minh lai (hybrid
intelligent system), trong dé k&t hop hai trudng phai nay. Cac luat suy dién
ctia hé chuyén gia cé thé dugc sinh bdi mang neural ho3c cac luat dan xult
(production rule) tir viéc hoc theo théng ké nhu trong kién tric ACT-R.

Céac phuong phap tri tué nhan tao thudng dugc dung trong cic cong
trinh nghién ciiu khoa hoc nhan thitc (cognitive science), mdt nganh cb
géng tao ra md hinh nhan thifc clia con ngusi (viéc nay khac véi cac
nghién cdu TTNT, vi TTNT chi mubn tao ra mdy moéc thuc dung, khong
phai tao ra md hinh vé& hoat déng ctia bd éc con ngusi).
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Machine learning la gi?

Machine learning

@ Machine learning va tri tué nhan tao (Artificial Intelligence hay Al)
© Machine learning va Big Data.
© Machine learning va du doan tuong lai.
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Machine learning la gi?

Tri tué nhan tao, Al, mét cum tir vira gﬁ\m giii vira xa la dbi véi
ching ta. Gan giii bdi vi thé gidi dang phat sot véi nhung cong nghe dugc
dan nhan Al. Xa la b&i vi mét Al thuc thu vAn con n3m ngoai tim vdi cia
ching ta. N6i dén Al, hin mdi ngudi sé lién tudng dén mét hinh anh khac
nhau. Vai thap nién gé\n day c6 mét su thay dsi vé dién mao cha Al trong
céc bd phim qubc té. Trudc day, cic nha sdn xult phim thudng xuyén dua
hinh anh robot vao phim (nhu Terminator), nhim gieo vao dau ngudi xem
suy nghi ring tri tué nhan tao |3 mdt phuong thitc nhan ban con ngudi
bang may méc. Tuy nhién, trong nhitng bd phim gé\‘m hon vé dé tai nay, vi
du nhu Transcendence do Johny Depp vao vai chinh, ta khéng th3y hinh
anh cia moét con robot nao cd. Thay vao dé la mét bd ndo dién toan
kh&ng 15 chi huy hang van con Nanobot, dugc goi 13 Singularity. TAt nhién
¢4 hai hinh dnh d8u 13 hu cAu va gi3 tudng, nhung su thay d8i nhu vay
ciing mdt phan ndo phan 4nh su thay di y niém cla con ngudi vé Al. Al
bay gid dugc xem nhu vd hinh vé dang, hay néi cich khac c6 thé mang
bat ctr hinh dang n3o. Vi néi vé Al 13 néi v& mét b ndo, chit khdng phai

néi vé mot co thé, la software chir khéng phai |a hardware.
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Machine learning la gi?

Trong gidi han 1am, theo hiéu biét chung, Al 1a mét nganh khoa hoc
dugc sinh ra v6i muc dich lam cho mdy tinh c6 dugc tri théng minh. Muc
tiéu nay van kha mo hd vi khéng phai ai ciing ddng y véi mét dinh nghia
thdng nhit vé tri théng minh. Cac nha khoa hoc phai dinh nghia mét sb
muc tiéu cu thé hon, mét trong sb6 dé 13 viéc 1am cho mdy tinh Ira dugc
Turing Test. Turing Test dugc tao ra bdi Alan Turing (1912-1954), ngudi
dugc xem 13 cha dé ctia nganh khoa hoc mdy tinh hién dai, nh3m phan
biét xem ngudi dbi dién c6 phai 13 ngudi hay khéng.
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Machine learning la gi?

Al thé hién mdét muc tiéu cha con ngudi. Machine learning [a mot
phuong tién dugc ky vong sé gilip con ngudi dat dugc muc tiéu dé. Va
thuc t& thi machine learning d3 mang nhan loai di rit xa trén quing
dudng chinh phuc Al. Nhung v3n con mét quing dudng xa hon rt nhiéu
cin phai di. Machine learning va Al c6 mbi quan hé chit ché véi nhau
nhung khéng hin 13 tring khép vi mét bén 13 muc tiéu (Al), mdt bén 13
phuong tién (machine learning). Chinh phuc Al mic du vin 13 muc dich
t6i thuong ctia machine learning, nhung hién tai machine learning tap
trung vao nhitng muc tiéu ngin han hon nhu:

Lam cho mdy tinh cé nhitng khd ndng nhan thdc co ban cta con
ngudi nhu nghe, nhin, hiéu dugc ngdn ngit, gidi toan, Iap trinh, ...H3 trg
con ngudi trong viéc xi Iy mdt khéi luong théng tin khéng 16 ma ching ta
phai d6i m3t hang ngdy, hay con goi 13 Big Data.
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Machine learning la gi?

Big Data thuc chit khdng phai I3 mét nganh khoa hoc chinh théng.
D6 13 mét cum tir dan gian va dudc gidi truyén théng tung hd dé 4m chi
thoi ki bung né cha dif liéu hién nay. N6 ciing khong khic gi véi nhiing
cum tir nhu “cich mang cdng nghiép”, ki nguyén phan mém". Big Data I3
mét hé qua tit yéu cha viéc mang Internet ngdy cang cé nhiéu két ndi. Véi
su ra dGi cia cdc mang x3 hdi nhung Facebook, Instagram, Twitter, nhu
cAu chia sé théng clia con ngudi ting trudng mot cach chéng mit.
Youtube ciing c6 thé dugc xem 13 mét mang x3 hdi, nci moi ngudi chia sé
video va comment vé& ndi dung clia video.
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Machine learning la gi?

D& hiéu dudc quy md cha Big Data, hdy xem qua nhifng con

s6 sau day (tinh dén thoi diém bai viét):

@ Khoang 300 gio video dugc upload trén youtube trong mdi phit
(theo https://www.youtube.com/yt/press/statistics.html)

@ Hon 900 triéu nguoi that su st dung Facebook mdi ngay, 82.8%
trong s6 dé & ngoai My va Canada (theo
http://newsroom.fb.com/company-info/)

© Nhu ciu chia sé ting di doi vé6i viéc nhu ciu tim kiém théng tin ciing
ting. Google phai xtt ly 100 t7 luot tim kiém mdi thang, tdc 3 3,3 t7
lugt mdi ngay va 38.000 luot mdi gidy (theo
http://www.internetlivestats.com /google-search-statistics/).

Va nhiing con s6 nay dang ting |&n theo ting gidy!
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Machine learning la gi?

Bung nd théng tin khéng phai 13 Iy do duy nhit din dén su ra ddi
clia cum tir Big Data. Nén nhé ring Big Data xult hién méi tir vai n3m
gan day nhung khéi luong dit liéu tich tu ké tir khi mang Internet xuit
hién vao cubi thé ki trudc ciing khdng phai 13 nhd. Thé nhung, ltic Sy con
ngudi ngdi quanh mét dbng dif liéu va khdng biét 1am gi vdi chiing ngoai
luu trit va sao chép. Cho dén mét ngay, cac nha khoa hoc nhan ra ring
trong dbng dit lidu Sy thuc ra chita mét khéi luong tri thic khéng 18.
Nhiing tri thic Gy cé thé gitp cho ta hiéu thém vé con ngudi va xa hoi.
T danh séch bd phim yéu thich cia mdt cd nhan ching ta ¢ thé rat ra
dudc sé thich ctia ngudi d6 va gidi thiéu nhiing b phim ngudi y chua
tirng xem, nhung phii hop véi s6 thich. Tir danh sach tim kiém clia cong
ddng mang chiing ta sé biét dugc vln dé néng héi nhit dang dusc quan
tam va sé tap trung ding tai nhiéu tin tic hon vé& vin dé dé. Big Data chi
thuc su bit dau tir khi ching ta hiéu dugc gid tri cla thong tin 4n chiia
trong dif liéu, vd c6 dd tai nguyén ciing nhu cng nghé dé cé thé khai thic
ching trén quy mo kh(’gng 15. Va khéng c6 gi ngac nhién khi machine

learning chinh 13 thanh phan mau chot cla céng nghé dé.
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Machine learning la gi?

o) day ta c6 mét quan hé hd tuong giita machine Learning va Big
Data: machine learning phéat trién hon nhd su gia ting cha khdi luong dir
liéu chia Big Data; ngugc lai, gia tri cia Big Data phu thudc vao kha ning
khai théc tri thic tir dit liéu ctia machine learning.

Ngugc dong lich sit, machine learning da xubt hién tir rAt 13u trudc
khi mang Internet ra doi. Mot trong nhiing thuit todn machine learning
dau tién 13 thudt todn perceptron dugc phat minh ra bdi Frank Rosenblatt
vio nim 1957. DAy 13 mét thuat toan kinh dién dung dé phan loai hai
khai niém.
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Machine learning la gi?

Mt vi du don gidn 13 phan loai thu rac (tam gidc) va thu binh thudng
(vudng). Ch3c céc ban s& khé hinh dung ra dugc lam thé nao dé lam duoc
diéu d6. Dbi véi perceptron, diéu nay khéng khac gi véi viéc vé mot dudng
th3ng trén mit phing dé phan chia hai tap diém:
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Machine learning la gi?

A
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Nhiing diém tam gic va vudng dai dién cho nhiing email ching ta d3
biét nhan trudc. Chiing dugc dung dé “huln luyén” (train) perceptron. Sau
khi vé& dudng thgng chia hai tap diém, ta nhan thém céac diém chua dugc
d4n nhin, dai dién cho cic email cin dudc phan loai (diém tron). Ta dan
nhin clia mét diém theo nhin cla cic diém cling nira m3t phing véi diém

dé.
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Machine learning la gi?

So lugc quy trinh phan loai thu dusc mé ta sau. Trudc hét, ta cAn mét
thuat to4n d& chuyén email thanh nhiing diém dit liéu. Céng doan nay rht
r4t quan trong vi néu ching ta chon dugc bidu di&n phu hgp, cbng viéc
cla perceptron sé nhe nhang hon rAt nhiéu. Tiép theo, perceptron s& doc
toa d6 cha ting diém va st dung théng tin ndy dé cip nhat tham sb caa
dudng thing cin tim. Cc ban c6 thé xem qua demo clia perceptron (diém
xanh 14 cy 13 diém perceptron dang xi ly):
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Machine learning la gi?

Vi 13 mét thuit todn kha don gidn, c6 rat nhiéu vin dé cé thé ndy
sinh v&i perceptron, vi du nhu diém cin phan loai n3m ngay trén dudng
thgng phan chia. Hodc té hon 1a véi mot tap dit liéu phic tap hon, dudng
th3ng phan chia khéng ton tai:

A

a3

Lic ndy, ta cAn cac loai dudng phan chia "khdng thing". Nhung dé
lai Ia m6t cau chuyén khac.

Lé Bich Phugng (HUMG) TIM HIEU VE TRi TUE NHAN TAO (Al) V2 Thang 1 n3m 2019

25 / 62



Machine learning la gi?

Perceptron la mét thuit todn supervised learning: ta dua cho may
tinh hang loat cac vi du cling cau tra I5i miu véi hy vong may tinh s& tim
dugc nhiing dac diém can thiét dé dua ra du dodn cho nhitng vi du khac
chua cé ciu trd I6i trong tuong lai. Ngoai ra, cling c6 nhitng thuit toédn
machine learning khdng cin cau tra 18i m3u, dugc goi 13 unsupervised
learning. Trong trudng hop ndy, méy tinh cb ging khai thic ra chu triic
an clia mot tap dit liéu ma khong cAn cAu tra 15i mAu. Mét loai machine
learning khac dugc goi la reinforcement learning. Trong dang nay, ciing
khéng hé c6 ciu tra 18i m3u, nhung thay vi d6 may tinh nhan duoc phan
hdi cho mdi hanh déng. Dua vao phan hdi tich cuc hay tiéu cuc ma may
tinh s& diéu chinh hoat déng cho phii hop.
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Machine learning la gi?

Muc tiéu cia chiéc xe 13 leo Ién duoc dinh doi va ldy duoc ngdi sao. Chiéc
xe ¢6 hai chuyén déng téi va lui. Bing cich thi cic chuyén déng va nhan
dugc phin héi I3 dé cao dat duoc va thoi gian dé I3y dudc ngdi sao, chiéc
xe dan tré nén thudn thuc hon trong viéc leo déi I3y sao.
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Machine learning la gi?

Machine learning cé mbi quan hé rAt mat thiét dbi véi statistics
(théng k&). Machine learning st dung cdc md hinh théng ké dé& "ghi nhg"
lai su phan bd cha dit liéu. Tuy nhién, khéng don thuan 13 ghi nhé,
machine learning phai c6 kha ning téng quat héa nhiing gi d3 dugc
nhin thiy va dua ra du dodn cho nhitng trudng hop chua dugc nhin thiy.
Ban ¢4 thé hinh dung mét mé hinh machine learning khéng cé kha ning
téng quat nhu mét dia tré hoc vet: chi trd I6i dugc nhiing ciu trd I6i ma
né d3 hoc thudc 1dng d4p 4n. Kha ning tdng quét 13 mét kh3 ning tu
nhién va ki diéu cda con ngudi: ban khdng thé nhin thiy tit c3 cic khudn
mat ngudi trén thé gidi nhung ban cé thé nhan biét dugc mét tha cb phai
13 khubn m3t ngudi hay khéng véi xac subt ding gan nhu tuyét dbi. Dinh
cao clia machine learning s& 13 mé phéng dugc kha ning téng quat héa va
suy ludn nay cla con ngudi.
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Machine learning la gi?

Gi3 str ban dugc dua cho mét déng xu, réi duoc yéu cau tung déng xu mét

sb 1an. VAn dé dit ra 1a: dua vao nhiing Ian tung déng xu dé, ban hiy tién
doan ra két qua lan tung tiép theo.
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Machine learning la gi?

Vi du

Chi can dua vao ti Ié sdp/ngiia ctia nhiing Ian tung truéc dé, ban c6 thé
dua ra mét du dodn khd tét. Nhung néu méi lan tung, ngudi ta dua cho
ban mét d‘é\ng xu khdc nhau thi moi chuyén sé hoan toan khac. Cac d5ng
xu khdc nhau cé xdc sudt sip ngita khdc nhau. Liic ndy viéc du dodn gan
nhu khéng thé vi xdc sudt sip ngiia cia Ian tung sau khéng hé lién quan
gl dén Ian tung trudc. Diéu tuong tu ciing x3y ra véi viéc du dodn tuong
lai bing machine learning, néu ta xem nhu mdi ngdy cé6 mét “déng xu”
dugc tung ra dé xem mét su kién cé dién ra hay khéng. Néu “déng xu” cia
ngdy mai duoc chon mét cdch tily y khéng theo phan bb nao c3 thi
machine learning sé thit bai. R4t may I3 trong nhiéu truong hop diéu dé
khéng hoan toan diing, thé gidi hoat déng theo nhiing quy luit nhat dinh
va machine learning cé thé nhan ra nhiing quy ludt dé. Nhung néi cho
cung, machine learning hoan toan khéng phai 1a mét ba pha thiy véi qua
cau tién tri ma ciing gibng nhu chidng ta: phdn dodn bing céch t67ng quat
héa nhiing kinh nghiém, nhiing gi dd dugc hoc tur dit liéu.
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Phan nhém cic thuat toan cia Machine Learning

Phan nhém dua trén phuong thirc hoc
Theo phuong thiic hoc, cac thudt todn Machine Learning thudng
dugc chia lam 4 nhém:

@ Supervise learning,

@ Unsupervised learning,
© Semi-supervised lerning
@ Reinforcement learning.

C6 mét s6 cach phdn nhém khéng cé Semi-supervised learning hodc
Reinforcement learning.
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Phan nhém cic thuat toan cia Machine Learning

Supervised Learning (Hoc c6 giam sat)

Supervised learning |3 thu4t toan du doan dau ra (outcome) ctia mdt
dit liéu méi (new input) dua trén cic cip (input, outcome) di biét tir
trudc. Cap dir liéu nay con dugc goi la (data, label), tic (dif liéu, nhin).
Supervised learning la nhém phd bién nhit trong cac thuat todn Machine
Learning.

Mot cach toan hoc, Supervised learning 1a khi chiing ra c6 mét tap
hop bién dau vao X = {x1, x2,...,xy} vd mdt tap hop nhin tuong iing
Y = {y1, o, ..., yn}, trong dé x;, y; |3 cac vector. Cac c3p dit liéu biét
trude (xi,yi) € X x Y(xi,yi) € X x Y dugc goi la tap training data (d
lieu hulin luyén). Tir tap traing data ndy, ching ta cin tao ra mét ham s&
dnh xa m&i phan tir tir tap X sang mdt phan ti (xap xi) tuong dng clia
tap Y:

yi= f(X,'), Vi = 1,2,..., N.

Muc dich 13 x3p xi ham s& fF that tét d& khi c6 mét dif liéu xx mdi, chiing
ta cé thé tinh dugc nhan tuong dng cla né y = f(x).
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Phan nhém cic thuat toan cia Machine Learning

Vi du (1)

Trong nhan dang chif viét tay, ta cé 3nh cta hang nghin vi du cda mdi chif
sb duoc viét béi nhiéu ngudi khdc nhau. Chiing ta dua céc bic dnh nay
vao trong mét thuat todn va chi cho né biét méi bic 3nh tuong tng véi
chif s6 ndo. Sau khi thudt todn tao ra mét mé hinh, tic mét ham sé ma
diu vao 1a mét buic dnh va dau ra I3 mot chit sb, khi nhan duoc mét biic
dnh méi ma mé hinh chuwa nhin thiy bao gi®, né sé du dodn bic dnh dé
chifa chif sb nao.

v
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Machine Learning
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implementation in Ruby)
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Phan nhém cic thuat toan cia Machine Learning

Vi du nay kh3 gibng véi cach hoc cha con ngudi khi con nhé. Ta dua bang
chit cdi cho mot dira tré va chi cho ching day l1a chit A, day la chii B. Sau
mét vai 1an dugc day thi tré cé thé nhan biét dusc dau 13 chir A, dau 13
chit B trong mét cubn sdch ma chiing chua nhin thiy bao gid.
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Phan nhém cic thuat toan cia Machine Learning

Vi du (2)

Thuét todn do cdc khuén mat trong mét bic dnh di dugc phat trién tir
rat 13u. Thoi gian diu, facebook st dung thut todn ndy dé chi ra cic
khuén mat trong mét buc 3nh va yéu cu ngudi ding tag friends - tiic gan
nhin cho méi khuén mat. S6 luong cip di liéu (khuén mat, tén nguoi)
cang I6n, dé chinh xdc & nhiing Ian tu déng tag tiép theo sé cang Ién.

Ban thin thudt todn do tim cdc khuén mat trong 1 biic anh ciing la mét
thudt todn Supervised learning vdi training data (di liéu hoc) Ia hang
ngan cap (dnh, mat ngudi) va (anh, khéng phai mat ngudi) duogc dua vao.
Chd y la dit liéu nay chi phan biét mat nguoi va khéng phai mat nguoi ma
khéng phan biét khuén mat ctia nhitng ngudi khdc nhau.

Lé Bich Phugng (HUMG) TIM HIEU VE TRI TUE NHAN TAO (Al) VZ Thang 1 n3m 2019 36 / 62



Phan nhém cic thuat toan cia Machine Learning

Thuét toan supervised learning con dudc tiép tuc chia nho ra

thanh hai loai chinh:

© Classification (Phan loai)
Mét bai toan dugc goi |a classification néu cic label cla input data
dugc chia thanh mét sb hitu han nhém. Vi du: Gmail xac dinh xem
mot email cé phai la spam hay khéng; cac hang tin dung xac dinh
xem mot khach hang cé khad n3ng thanh todn ng hay khéng. Ba vi du
phia trén dugc chia vao loai nay.

@ Regression (Hbi quy)
(tiéng Viét dich 13 H6i quy, t6i khdng thich cach dich nay vi ban than
khéng hiéu né nghia 13 gi).
Néu /abel khong dugc chia thanh cdc nhém ma la mét gié tri thuc cu
thé. Vi du: mdt c3n nha réng xm?, c6 y phong ngl va cich trung
tam thanh phb zkm s& c6 gia |3 bao nhiéu?
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Phan nhém cic thuat toan cia Machine Learning

Gan day Microsoft c6 mét tng dung du doan gidi tinh va tudi dua
trén khudn m3t. Phan du doan gidi tinh c6 thé coi 13 thuat todn
Classification, phﬁn du dodn tudi c6 thé coi I3 thuit todn Regression.
Chi y réng phan du dodn tudi ciing c6 thé coi 13 Classification néu ta coi
tudi 13 mot sb nguyén duong khéng I6n hon 150, chiing ta sé cé 150 class
(Iép) khac nhau.
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Phan nhém cic thuat toan cia Machine Learning

Unsupervised Learning (Hoc khéng giam sat)

Trong thuat todn ndy, chiing ta khdng biét dudc outcome hay nhin ma
chi cé dir liéu dau vio. Thudt todn unsupervised learning s€ dua vao chu
triic cha dif liéu d€ thuc hién mét céng viéc ndo dé, vi du nhu phan nhém
(clustering) ho3c giam sb chiéu cta dit liéu (dimension reduction) dé
thuén tién trong viéc luu trir va tinh toan.

Mét cdch todn hoc, Unsupervised learning |3 khi chiing ta chi cé dit liéu
vao X ma khéng biét nhin Y tuong tng.

Nhitng thuit todn loai nay dugc goi I3 Unsupervised learning vi khéng
gibng nhu Supervised learning, chiing ta khong biét cau trd I5i chinh xac
cho m&i dit liéu dau vao. Gibng nhu khi ta hoc, khéng cé thiy cb gido nio
chi cho ta biét dé 13 chit A hay chit B. Cum khéng gidm sat dugc dit tén
theo nghia nay.

Lé Bich Phugng (HUMG) TIM HIEU VE TRi TUE NHAN TAO (Al) V2 Thang 1 n3m 2019 39 / 62



Phan nhém cic thuat toan cia Machine Learning

Céc bai toan Unsupervised learning dudc tiép tuc chia nho

thanh hai loai:

@ Clustering (phan nhém)
Mét bai todn phan nhém toan bé dir liéu X thanh cdc nhém nhé dua
trén su lién quan giita cac dir liéu trong mdi nhém. Vi du: phan nhém
khach hang dua trén hanh vi mua hang. Diéu ndy ciing gibng nhu viéc
ta dua cho mét dia tré rit nhiéu manh ghép véi cac hinh thu va mau
sic khac nhau, vi du tam giac, vubng, tron v6i mau xanh va déd, sau
d6 yéu cau tré phan ching thanh timg nhém. Mic du khdng cho tré
biét manh nlo tucng ting véi hinh nio hoic mau ndo, nhiéu kha ning
chiing vAn c6 thé phan loai cdc manh ghép theo mau hodc hinh dang.

@ Association
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Phan nhém cic thuat toan cia Machine Learning

Céc bai toan Unsupervised learning dudc tiép tuc chia nho

thanh hai loai:

© Clustering (phan nhém)

@ Association
La bai todn khi ching ta mubn khim phd ra mét quy luat dua trén
nhiéu dit liéu cho trudc. Vi du: nhiing khdch hang nam mua quan 4o
thudng c6 xu hudng mua thém ddng hd hoic thit lung; nhitng khan
gid xem phim Spider Man thudng cé xu huéng xem thém phim Bat
Man, dya vao dé tao ra mdt hé théng goi y khach hang
(Recommendation System), thiic ddy nhu cAu mua sim.
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Phan nhém cic thuat toan cia Machine Learning

Semi-Supervised Learning (Hoc ban giam sat)

Céc bai todn khi chiing ta cé mét lugng 16n dit liéu X nhung chi mét
phan trong ching dugc gén nhin dudc goi 13 Semi-Supervised Learning.
Nhitng bai toan thudc nhém nady n3m giita hai nhém dugc néu bén trén.

Mét vi du dién hinh ciia nhém ndy 13 chi c6 mét phan dnh hodc vin bdn
dugc gén nhan (vi du bifc dnh vé ngusi, déng vat hodc cac vin ban khoa
hoc, chinh tri) va phan 16n céc biic dnh/van ban khic chua dugc gan nhan
duoc thu thap tir internet. Thuc té cho thiy rit nhiéu cc bai todn
Machine Learning thuéc vao nhém nay vi viéc thu thdp dif liéu c6 nhan
tbn rat nhiéu thoi gian va c6 chi phi cao. Rat nhiéu loai dit liéu thdm chi
can phai c6 chuyén gia mdi gan nhan duogc (3nh y hoc ching han). Ngugc
lai, diF liéu chua cé nhan cé thé dugc thu thap Vi chi phi thdp tir internet.)
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Phan nhém cic thuat toan cia Machine Learning

Reinforcement Learning (Hoc Ciing C6)

Reinforcement learning |3 c4c bai toén gitp cho mdt hé théng tu
déng xac dinh hanh vi duya trén hoan canh dé dat dugc loi ich cao nhit
(maximizing the performance). Hién tai, Reinforcement learning chu yéu
dugc 4p dung vao Ly Thuyét Trdo Choi (Game Theory), cic thust toan cn
xac dinh nuéc di tiép theo dé dat dugc diém sb cao nht.
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Phan nhém cic thuat toan cia Machine Learning

. 00:07:00

Google DeepMind

AlphaGo choi c& vay véi Lee Sedol. AlphaGo la mdt vi du cia

Reinforcement learning.
(Ngubn: AlphaGo Al Defeats Sedol Again, With “Near Perfect Game”)
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Phan nhém cic thuat toan cia Machine Learning

Vi du (1)

AlphaGo gan day néi tiéng véi viéc choi c& vay thing c3 con ngudi. C& vy
duoc xem 13 ¢ db phifc tap cuc ky cao véi téng sb nudc di 13 x3p xi 10761,
so vdi ¢& vua 13 10120 va t67ng sb nguyén tit trong toan vii tru I3 khodng
108011 Vi vay, thut todn phdi chon ra 1 nuéc di tbi uu trong sb hang
nhiéu ti ti luva chon, va tit nhién, khéng thé ap dung thudt todn tuong tu
nhu IBM Deep Blue (IBM Deep Blue d3 thing con ngudi trong mén c&
vua 20 ndm trudc). Vé co ban, AlphaGo bao gém cdc thudt todn thudc c3
Supervised learning va Reinforcement learning. Trong phan Supervised
learning, dif liu tir cdc van cd do con ngudi choi vdi nhau dugc dua vao
dé hudn luyén. Tuy nhién, muc dich cubi cing cda AlphaGo khéng phai I3
choi nhu con ngudi ma phai thdm chi thing ca con ngudi. Vi vy, sau khi
hoc xong cdc van co cda con ngudi, AlphaGo tu choi véi chinh né vdi hang
triéu vén choi d€ tim ra cic nudc di mdi tbi uu hon. Thuat todn trong
ph3n tu choi nay dugc xép vao loai Reinforcement learning. (Xem thém tai
Google DeepMind'’s AlphaGo: How it works).
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Phan nhém cic thuat toan cia Machine Learning

Vi du (2)

Huén luyén cho mdy tinh choi game Mario. D3y 13 mét chuong trinh thd vi
day mdy tinh choi game Mario. Game nay don gian hon cd vy vi tai mét
thoi diém, ngudi choi chi phdi bAm mét sb luong nhé cic nit (di chuyén,
nhdy, bin dan) hodc khéng can bam nit ndo. Déng thsi, phan iing ciia
mdy ciing don gidn hon va l3p lai & m&i Ian choi (tai thoi diém cu thé sé
xudt hién mét chudng ngai vat cb dinh & mét vi tri cb dinh). DA3u vao cia
thudt todn 13 so d6 cta man hinh tai thoi diém hién tai, nhiém vu cia
thudt todn 13 véi diu vao dé, té hop phim ndo nén duoc bim. Viéc hudn
luyén ndy dugc dua trén diém sb cho viéc di chuyén dugc bao xa trong
thoi gian bao l4u trong game, cang xa va cang nhanh thi duoc diém
thudng cang cao (diém thudng nay khéng phai I3 diém cia trd choi ma Ia
diém do chinh ngudi 1ap trinh tao ra). Théng qua hudn luyén, thudt todn
s& tim ra mét cich tbi uu dé tbi da sé diém trén, qua dé dat duoc muc
dich cubi cong 13 ctiu céng chia.

Huén luyén cho mdy tinh choi game Mario.
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Phan nhém cic thuat toan cia Machine Learning

Phan nhém dua trén chidic nang

Regression Algorithms

© Linear Regression
@ Logistic Regression
© Stepwise Regression

Classification Algorithms
@ Linear Classifier
@ Support Vector Machine (SVM)
© Kernel SVM
© Sparse Representation-based classification (SRC)

Instance-based Algorithms
Q@ k-Nearest Neighbor (kNN)
@ Learning Vector Quantization (LVQ)
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Phan nhém cic thuat toan cia Machine Learning

Phan nhom dua trén chirc nang

Regularization Algorithms

© Ridge Regression
@ Least Absolute Shrinkage and Selection Operator (LASSO)
© Least-Angle Regression (LARS)

Bayesian Algorithms
© Naive Bayes
@ Gaussian Naive Bayes (SRC)

Clustering Algorithms
©Q k-Means clustering
@ k-Medians
© Expectation Maximization (EM)

\
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Phan nhém cic thuat toan cia Machine Learning

Phan nhém dua trén chirc nang

Artificial Neural Network Algorithms

Q Perceptron

Q Softmax Regression
© Multi-layer Perceptron
Q Back-Propagation

Dimensionality Reduction Algorithms
Q Principal Component Analysis (PCA)
Q Linear Discriminant Analysis (LDA)

Ensemble Algorithms
Q Boosting
Q AdaBoost
© Random Forest
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Naive Bayes Classifier

1. Naive Bayes Classifier

Bai toan

Xét bai toan classification véi C classes 1,2, ..., C. Gi3 st c6 mét diém di
litu x € RY. Hay tinh xac suit dé diém dif liéu nay roi vao class c. Néi cach
khac, hay tinh:

ply = clx) (1)

hosc viét gon thanh p(c|x).

Tiic tinh xac subt dé€ diu ra 13 class ¢ biét ring diu vio 13 vector x.

Biéu thic nay, néu tinh duoc, s& gitp chdng ta xac dinh dugc xac
sult dé& diém dir liéu roi vao mdi class. Tir d6 c6 thé gitip xac dinh class
clia diém dir liéu dé b5ng c4ch chon ra class cé xac sut cao nhit:

c=arg ceg]i).(,c‘} p(clx) (2)
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Naive Bayes Classifier

Biéu thiic (2) thudng khé dugc tinh tryc tiép. Thay vao dé, quy tic
Bayes thudng dugc st dung:

¢ = arg max p(clx) (3)
o pldo)p(e)
= argmax = o5 (4)
= arg max p(x|c)p(c) ()

Tir (3) sang (4) 13 vi quy tic Bayes. Tir (4) sang (5) 13 vi m3u sb
p(x) khéng phu thudc vao c.

Tiép tuc xét biéu thirc (5), p(c) c6 thé duoc hiéu 13 xac subt d& mét
diém roi vao class c. Gia tri nay cé thé dugc tinh b5ng MLE, tic ti 18 sb
diém dif lidu trong tap training roi vao class nay chia cho téng s6 luong dir
lidu trong tap traing; hodc ciing c6 thé dusc danh gid bing MAP
estimation. Trudng hop thd nhit thudng duoc st dung nhiéu hon.
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Naive Bayes Classifier

Thanh phan con lai p(x|c), titc phan phdi clia cac diém dif liéu trong
class ¢, thudng rit khé tinh todn vi x 13 mét bién ngiu nhién nhiéu chiéu,
cAn rit rit nhidu dif lidu training dé& cé thé xay dung dugdc phan phéi dé.
D& gitp cho viéc tinh toin ducc don gian, ngudi ta thudng gid st mét
cach don gian nhit ring cic thanh phan cla bién ngdu nhién x 13 déc lap
véi nhau, néu biét ¢ (given c). Tc la:

P

p(x|c) = p(x1, %2, ..., xalc) = [ [ p(xilc) (6)
i=1

Gia thiét cac chiéu cha dit lieu déc 1ap véi nhau, néu biét cc, 13 qua
ch3t va it khi tim dugc dif liu ma cac thanh phé\n hoan toan déc lap vdi
nhau. Tuy nhién, gid thiét ngdy ngd ny lai mang lai nhiing két qua tbt
bat ngd. Gia thiét vé su doc |ap cla cac chiéu dit liéu nay dugc goi la
Naive Bayes (xin khéng dich). Cach xac dinh class cta dif liéu dua trén gia
thiét ndy c6 tén 13 Naive Bayes Classifier (NBC).
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NBC, nhd vao tinh don gidn mét cich ngdy tho, c6 tbc db training va
test rat nhanh. Viéc nay gilp né mang lai hiéu qua cao trong cic bai toan
large-scale.

o O budc training, cic phan phéi p(c) va p(xilc), i =1,...,d s& dugc
xac dinh dya vao training data. Viéc xac dinh cac gia tri nay cé thé
dua vao Maximum Likelihood Estimation hodc Maximum A Posteriori.

o O budc test, véi mot diém dir liéu méi x, class cla né sé duoc xac
dinh béi:

p

c=arg _max_ p(c) ,1:[1 p(xilc) (7)
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Khi d 16n va cac xac sult nhé, biéu terc & vé phal cla (7) s€ 1a mét
sb rit nhd, khi tinh todn cé thé g3p sai sb. Dé giai quyet viéc nay, (7)
thudng duoc viét lai dudi dang tuong duong bing cach I3y log cla vé& phai:

c=ar max _ log( )+ log(p(x, 7.1
g, max log(p Z g(p(xi|c) (7.1)

Viéc nay khéng anh hudng t6i két qua vi log 13 mét ham dong bién
trén tap cac sb duong.

M3c di gid thiét ma Naive Bayes Classifiers st dung |3 qua phi thuc
té, chiing v3n hoat dong kha hiéu qud trong nhidu bai todn thuc t&, dic
biét |3 trong cic bai todn phan loai van ban, vi du nhu loc tin nhin ric
hay loc email spam. Trong phan sau cia bai viét, ching ta cling xay dung
mét bd loc email spam tiéng Anh don gian.
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C3 viéc training va test cia NBC la cuc ky nhanh khi so véi céc
phuong phép classification phiic tap khac. Viéc gia st cac thanh phan
trong dif lidu 13 d6c 1ap véi nhau, néu biét class, khién cho viéc tinh toan
mdi phan phdi p(x;|c) trd nén cuc ky nhanh.

M3i gié tri p(c), ¢ =1,2,..., C c6 thé dugc xac dinh nhu 13 tan sut
xuat hién cha class ¢ trong training data.

Viéc tinh todn p(x;j|c) phu thudc vao loai dit liéu. Cé ba loai dugc st
dung pho bién la: Gaussian Naive Bayes, Multinomial Naive Bayes, va
Bernoulli Naive.
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2. Cac phan phéi thudng dung cho p(x;|c)
Muc nay chii yéu duoc dich tir tai liéu cia thu vién sklearn.

Gaussian Naive Bayes

M6 hinh nay dudc st dung chd yéu trong loai dif liéu ma cac thanh
phan 13 cac bién lién tuc.

Véi mdi chidu dit li€u i va mot class ¢, x; tudn theo mot phan phéi
chudn c6 ky vong pie va phuong sai 02

2
2O-ci

o 16) = ol 02 — 1 y (% = pai)?
pUele) = sl 02) = ep( ) (8)

ci

Trong dé, bo tham sb6 0 = {uc,-,agi} dugc xdc dinh bing Maximum
Likelihood:

N
(nei- o) = arg max T] p(x" |pucr. o) (9)

Heci O ¢ n—1
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Gaussian Naive Bayes

D3y 13 cich tinh cia thu vién sklearn. Ching ta ciing cé thé dinh gis
cdc tham sb bang MAP néu biét trudc priors ctia e va agi
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Multinomial Naive Bayes

Mb hinh nay chii yéu duoc st dung trong phén loai vin ban ma feature
vectors dudc tinh bing Bags of Words. Liic ndy, m3i vin ban duoc biéu dién
bdi mdt vector cé db dai d chinh 13 sb tir trong tur dién. Gi4 tri cGia thanh
phan tht i trong mdi vector chinh 13 sb Ian tir tht i xult hién trong vin
ban dé.

Khi d6, p(x;|c) ti 1& véi tan sult tir thit i (hay feature thit i cho trudng
hop téng quat) xult hién trong cac vin ban cia class c. Gi tri ndy c6 thé
dugc tinh bang cach:

Ny

Aci = p(X,"C) = (10)

c

4
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Multinomial Naive Bayes

Trong dé:

o N, 13 t8ng sb 1An tir thd i xult hién trong cic vin ban cla class c,
né dugc tinh 13 t8ng cha tht c3 cic thanh phin thi i cla cic feature
vectors (ing véi class c.

o N_ I3 téng sb tur (ké ca 13p) xult hién trong class c. N6i cach khac,
n6 bing téng d6 dai clia toan bd cac vin ban thudc vio class c. C6
thé suy ra ring N, = 27:1 N, tu dé 2;1:1 Aei = 1.

Céch tinh ndy c6 mdt han ché 13 néu c6 mét tir mdi chua bao gid xult hién
trong class ¢ thi biéu thic (10) sé bing 0, diéu ndy din dén vé& phai clia
(7) bang 0 bAt k& cac gia tri con lai ¢6 16n thé ndo. Viéc ndy sé& din dén
két qua khéng chinh xéc (xem thém vi du & muc sau).
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Multinomial Naive Bayes

DE& giai quyét viéc ndy, mét k§ thuat dudc goi |3 Laplace smoothing dugc
ap dung:

2 Nei + «
Aei = ———— (11)
Nc + da
Vi a 13 mét sb duong, thudng bing 1, dé tranh trudng hop tir sb bing 0.
M3u sb dugc cong véi da d€ dam bao téng xac subt 9, A, = 1.
Nhu vay, m8i class ¢ s& dusc mé ta bdi bd cac sb6 duong c6 téng bang 1:

Ac = ety oo Aed -
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Bernoulli Naive Bayes

Mb hinh nay dugc ap dung cho cac loai dit liéu ma mdi thanh phan I3
mét gia tri binary - bang 0 hodc 1. Vi du: ciing véi loai vin ban nhung thay
vi d&m t8ng sb 13n xult hién cla 1 tir trong vin ban, ta chi cAn quan tam
tir d6 c6 xult hién hay khéng.

Khi dé, p(x;|c) dugc tinh bang:

p(xilc) = p(ile)¥ (1 — p(ilc))

véi p(ilc) cé thé dugc hifu 13 xdc sult tir thi i xubt hién trong cic vin
ban cta class c. )
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Tai liéu tham khdo
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https://machinelearningcoban.com
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chuyén d8i s6, Khéa hoc vé& khoa hoc dit liéu, Thang 01/2019, Da
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