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TOM TAT
Bai bdo trinh bay vé qud trinh phat trién thoi co va thach thire cua tri tu¢ nhan tao (A1), mot

linh viee c6 nhiéu iimg dung trong thic tién: y hoc, kinh té qudn Iy, gido duc, quan su,... Pham vi
ciia tri tué nhan tao gom: thudt todn, heuristic, thudt toan di truyén, hé chuyén gia, mang no-ron
nhan tqo va logic mo,... Bai bao ciing phan tich viéc tao ra nhiing c6 mdy théng minh c6 thé suy
nghi va dwa ra quyét dinh mét cach doc ldp va sir dung cong nghé nay mét cach tiwy tién, nguy
hiém co thé dan dén tham hoa (nhu triecong hop s dung nang lwong hat nhan). Tuy nhién, nhitng
lo ngai vé tam quan trong cua con nguoi bi giam sut la khong co co so vi con nguoi khong chi tao
ra co may thong minh, ma con tqo ra co mdy co y thirc va ca tinh riéng.
Tir khéa: Tri tué nhén tao; Hé chuyén gia; Mang no ron nhén tao; Logic md; May thong minh.

1. MO PAU

Khai niém "tri tué nhén tao" duoc str dung phé bién, nhung khéng dé dinh nghia, do thiéu mot
dinh nghia r3 rang va chinh xac vé tri tué. Tri tu¢ la kha nang xu 1y thong tin ¢ cap d triru tuong,
sang tao, khong may moc. Nhan thire hién dai vé tri tué duoc hiéu 1a kha ning tuong tac duogc tao
ra trong cac linh vic cam xtic, tim 1y con ngudi. Thuét ngir “tri tué nhén tao” 1an dau tién dugc
dinh nghia vao nam 1955 boi John McCarthy: “Tri tué nhdn tao la mot linh vuc nghién cuu co
gdng bdt chude tri théng minh ciia con ngudi trong mét cé may. Linh viee AI bao gom cdc hé thong
6 co s6 tri thire, hé thong chuyén gia, nhdn dang hinh anh, hoc t ddng, hiéu ngén ngit tw nhién,
ngueoi mdy va cac hé thong khdc”.

Tri tué nhan tao (Artificial Intelligence, Al) 1a mot nhanh ciia cong nghé thong tin lién quan dén
viéc thiét ké xay dung cac may moc va thudt toan, ma hoat dong ctia chung co déu hiéu trf tug, cd
kha nang thich tng mot cach tu nhién véi cac didu kién thay ddi, dua ra cac quyét dinh phirc tap,
hoc hoi, suy luén triru tugng [1],... Chu dé cua tri tué nhan tao 13 nghién ctru va xac dinh cac quy
tac chi phdi hanh vi tri tué¢ ciia con ngudi va sir dung ching trong cac thudt toan va chuong trinh
may tinh biét sir dung cic quy tic niy. 'C6 hai cach tiép can vé tri tué nhén tao: Tri tu¢ nhén tao
manh (Strong Al) va Tri tué nhan tao yéu (Weak Al). Nhing nguoi ung ho Al yeu cho rang “may
tinh c6 thé xdy dung va kiém tra cac gia thuyét vé bd ndo. BO ndo thyc hién rat nhidu phép tinh
theo cach cac an tugng gidc quan dugc xur ly trude khi duge hinh thanh trong tdm tri ching ta &
mot mirc d§ nao do va co thé tao ra cic mo hinh toan hoc toan dién cho cac van dé duoc phan tich
va trién khai chung du6i dang cac chuong trinh may tinh dé dat duwoc cac muyc tiéu cu thé. Nhiing
tiép cén tio bao hon lién quan dén Al manh, khi d6 mdt mdy tinh dugc 1ap trinh ding cach s&
tuong duong voi bd ndo va s& ¢ cac yéu td tri tué cua con nguoi. Co thé tao ra cac cau tric va
chuong trinh “ty hoc”, nhu mé hinh mang no ron, phat trién cac quy trinh giai quyét bai toan bang
cach “day” cac chuong trinh d6 va nhan dugc cau tra 161 thich ng.
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Su d4u tur nghién ciru vé Al trén thé gii da mang lai nhiéu két qua to 16n va nhidu ing dung thiét
thyuc trong nhiéu linh vuec: y hoc, kinh té, quén ly, quan su,... B6 1a nhitng gidi phap lién quan dén:

* Cac cong nghé dya trén logic mo.

* H¢ théng chuyén gia, tirc 1a co sé dit liéu mo rong duoc céiy "tri tué€ nhan tao.

« May dich vin ban - hé théng SYSTRANS [3].

* Mang no ron - dugc su dung trong xép xi va ndi suy, nhan dang va phan loai, nén, du doan...

« Khai thac dit liéu - cac linh vuc lién quan dén thong tin, thu thap kién thirc, k¥ thuat phan tich, ...

* Nhan dang quang hoc - chuong trinh nhdn dang ngudi dya trén anh khuén mat hoac nhan
dang tu dong cac ddi tugng dugc chi dinh trong anh v¢ tinh,...

* Nhan dang giong ndi - nhan dang ndi dung cuia cau ndi va nhan dang nguoi ndi,...

« Nhan dang chit viét tay - d3 dugc st dung trén quy mé 1m,...

« Sang tac nhan tao: chuong trinh tu dong sang tac cc thé tho, dién giai cac tic pham am nhac,...

« Kinh té hoc - cac hé théng danh gia tu dong dugc st dung phd bién.

2. PHAM VI TRi TUE NHAN TAO

Tri tué nhan tao bao gém cac thuat toan tién hoa, heuristic, thuét toan di truyén, hé chuyén gia,
mang no ron nhan tao va logic mo.
Thudt todn tién héa

Thuat toan tlen hoa (Evolutionary Algorithms - EA) 1a mot ky thuét tim kiém va toi uu hoa dya

trén cac nguyén tac bat ngudn tur ly thuyet tién hoa. Thuong dugce su dung trong khoa hoc quan ly
dé giai quyét cac bai toan vé toi uu hoa to hop, va phan bo tai nguyén.

H¢ chuyén gia

H¢ chuyén gia la cac chuong trinh may tinh dugc thiét ké dé dua ra quyét dinh va cung cip cho
nguoi dung thong tin mudn c6. HE thong nay mé hinh hoéa kién thire ciia mét chuyén gia trong mét linh
vire khoa hoc nhat dinh. Y tuéng ctia mot hé chuyén gia 14 thu thap kién thirc ma mot chuyén gia c6 va
chuyén sang mot chuong trinh méy tinh dya trén co so kién thic va cic quy tic suy luan cu thé, ..
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Hinh 1. So do hé chuyén gia [1]. Hinh 2. M6 hinh no-ron nhén tao McCulloch-Pitts [1].

Mang no ron nhén tao

Mang no-ron nhan tao ANN (Artificial neural networks) 1a mdt mo hinh toan hoc dugc xay
dung dua trén cac mang no-ron sinh hoc, gém ¢6 mdt nhém cac no-ron nhan tao ndi v&i nhau va
xir ly thong tin bang cach truyén theo cac két nbi va tinh gia tri méi tai cac nit. Mang no-ron nhan
tao 1a mot hé thong thich ing (adaptive system) ty thay d6i cu tric ctia minh dya trén cac thong
tin bén ngoai hay bén trong chay qua mang trong qué trinh hoc. Cac cong trinh nghién ctru phd
bién nhit vé mang no-ron nhan tao nhu: nén anh, tai tao anh va nhan dang anh, nhan dang khuén
mat,... trong viéc giam sat, bao mat, luu trir thong tin,... HE théng nhan dién khuén mat duoc sir
dung rdng rai trén thiét bi dién thoai thong minh; kiém soat tinh trang ra vao tai cac toa nha chung
cu, van phong, trung tdm thuong mai; giam sat an ninh trat tu tai khu dan cu,...

Ngay 8/10/2024 tai Thii d6 Stockholm, Vién Han 1am Khoa hoc Hoang gia Thuy Dién di quyét
dinh trao Giai thudéng Nobel Vit Iy nam 2024 cho 2 nha khoa hoc John J. Hopfield va Geoffrey E.
Hinton "vi nhitng khdm pha va phat minh nén tang cho phép hoc may sir dung mang no-ron nhan
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tao". John Hopfield da tao ra mot cAu trac co thé luu trit va tai tao thong tin. Con Geoffrey Hinton
da phat minh ra mot phuong phép co thé tu kham pha cac thudc tinh trong dir liéu; phuong phap
nay quan trong ddi véi cac mang no-ron nhan tao 16n dang dugc sir dung.

Mang no ron dugc Gng dung dé xac minh chit ky, nhan dang cac ky tu viét tay hodc phan tich,
nhan dang tin hi¢u khac nhu: nhan dang tiéng no6i va tin hiéu am thanh va phan tich van ban viét
bang ngdn ngit ty nhién; cac tmg dung trong chan doan y té, trong phan tich tin hiéu radar,...Mang
no ron nhan tao li€n h¢ chat ch€ voi linh vyc tri tué nhan tao, dac biét 1a cac hé chuyén gia, ANN
trong quan sy duoc st dung dinh vi dbi tuong va st dung vii khi, theo doi muyc tiéu,...

McCulloch va Pitts dd dua ra dinh nghia mé hinh no ron nhan tao. Ciu tric va nguyén tic hoat
dong ctia md hinh nay dya trén dbi tac sinh hoc. Gia dinh ¢ day 1a thay thé no ron bang mét don
vi nhi phan. M6 hinh dé xuit nhu sau:

Tin hiéu vao tai cac diém X1, X2...Xn cO gié tri nhi phan 13 0 hodc 1. Néu tai thoi diém k tai mot
diém xuét hién xung (impuls) thi diém d6 nhan giatril, néu khong c6 xung thi nhan gia tri 0. Tin
hi€u ra nhan gié tri y. Quy tac hoat ddng noron c6 dang:

n
1, gdyz wixk =T,
yk+1 — i=1 (1)

n
0, gdyz wix{‘ <T,
i=1

Trong d6: k = 0,1,2... 1a céc thoi diém lién tiép. Trong khoang thoi gian k va k+1, c6 mot don vi
thoi gian tre trdi qua, wi 1a trong s6 nhan dugc gan cho dau vao i véi mang t€ bao than kinh. Doi véi
synap kich thich w; = +1, d6i vai synap trc ché w; = -1. Dudi ngudng T, no ron khong hoat dong.
Cac logi mang no ron nhan tao ph(f bién

o u Y2 o
Hinh 3. Mang don huéng mét l6p [9]. Hinh 4. Mang don hudng nhiéu lop [9].

Mang don hiréng mét I6p - Cac no-ron duge sap xép trong mét 16p, duoc cung cip ning luong
tur cac nut dau vao. Ludng tin hi¢u trong loai mang nay ludn chay theo m¢t hudng duogc xac dinh:
tur 16p dau vao dén 16p dau ra. Viéc lua chon trong so di€n ra ¢ day trong qua trinh day mang, tirc
1a khép cac tin hiéu dau ra y; véi gia tri mong doi di

Mang don huéng nhiéu I6p - Pac diém phan biét cac mang nay voi cac mang khac 13 ngoai cac
16p dau vao va dau ra, con cd it nhat mot 16p t€ bao no ron an. Cac tin hi€u dau vao dugc dua dén
16p té bao no ron an dau tién, 16p t€ bao no ron nay lai la tin hi€u ngudn cho 16p tiép theo. Gia tri
cua tin hi¢u dau vao bi anh hudng boi trong so6 cta cé hai 16p.

Mang dé quy: C6 thé phan biét mang dé quy mét I6p v6i mét 16p no ron du ra va mang dé quy
nhiéu [6p voi mot 16p an bo sung. Chung khac voi cac mang don hudng ¢ cho ¢6 phan hoi gitra
cac 16p dau ra va dau vao.

Lo gic mo

Hé théng Fuzzy Logic (L6 gic mo) 1a mot hé thdng didu khién hodc quyét dinh dua trén nguyén

tac "mo" thay vi logic truyén thong gitra dung va sai, chap nhan sy map mo va khong rd rang trong
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thong tin ddu vao va xir 1y dir liéu theo cach ma logic nhi phan khong thé 1am duoc. Trong logic
mo, gitra trang thai mo td khong dung va trang thai ding ¢ mdt so gia tri trung gian [1],...
Nhitng cong cu dwoc chon dé xdy dung mang lwdi no ron nhén tao

Matlab - 12 mt moi truong tuong tac trong do6 cac tinh toan ky thuat duge thyc hién, duoc
trang bi ngdn ngir 1ap trinh riéng. Vé mit d6 hoa, c6 thé v& biéu do hai, ba chiéu; ciing nhu tryc
quan héa két qua tinh toan duéi dang ban v& tinh va hién thi hinh anh dong. Cac ham chuyén biét
(hop cong cu) ma Matlab trang bi dé: tinh toan ma tran, mang no-ron, Xt ly anh, xir ly tin hiéu,
logic mo,...

. Thu vién Hp cong cu Mang no ron c6 hon 200 m-file, dugc chia thanh hai nhom: NNET —
gom céc t€p chirc nang cho phep thi€t ké, dao tao va md phong mang no ron nhan tao va
NNDEMOS — gom cac tap 1énh demo m-file véi nhi€u vi du vé ung dung thyc t€ clia mang no
ron nhan tao.

Mang Neural Statistica SNN (Statistica Neural Networks) - cong cu c6 san dé thiét ké va mo
phong mang no ron. Tinh nédng quan trong nhit ciia SNN gém: Quy trinh xir ly dir liéu dau vao,
dau ra va xtr 1y két qua, ma hoa cac bién danh nghia, ... xdy dung cac mang két ndi vai kién tric da
dang va kich thudc khong gidi han.

Mt vii dw dn Al tiéu biéu

Dy an SingularityNET do Tién si Ben Goertzel va Tién si David Hanson thanh 1ap vao nim
2017 nham muc dich cung cap cong cu thuong mai cho céc img dung phi tp trung dya trén cong
ngh¢ Al thong qua viéc cai thién kha nang tuong tac. Cac san pham dang chu y cua SingularityNET
gom: Al Marketplace va Al Publisher giup cho cac nha phat trién trién khai cac dich vu Al va
AGIX Token Tools.

ChatGPT (Chat Generative Pre-training Transformer) 1a mot chatbot do cong ty OpenAl cua
My phit trién va ra mat vao thang 11 nam 2022. ChatGPT dugc ra mét dudi dang nguyén mau vao
thang 11 nam 2022 va nhanh chong thu hut sy chu y. Sau khi phat hanh ChatGPT, OpenAl duoc
dinh gia 29 ty USD[8]. Pén ngay 4 thang 12 nam 2022, OpenAl udc tinh ChatGPT da c6 hon mot
triéu nguoi dung va dén 31 thang 1 ndm 2023, Gmg dung da dat 100 triéu ngudi ding chi sau 2
thang ra mat [2].

Fetch.Al (FET) 1a mot giao thirc mé sir dung co ché dong thuan Useful Proof-Of-Work, tan dung
tri tué nhan tao (AI) dé tao ra mot hé théng may hoc (machine learning) phi tap trung c6 thé thyc thi
céc tac vu trén blockchain. La mot giao thirc lién chudi (interchain protocol), Fetch.Al cung cap mot
moi trudng md mot cach tu dong. Dy an duge cong bd vao thang 2/2019 trén Binance Launchpad.

3. MOI PE DQA VA THACH THU'C CUA VIEC SU DUNG TRi TUE NHAN TAO

Trudc khi ndi mdt cach nghiém tic vé nhitng moéi de doa thuc sy phat sinh tir vi€c stir dung tri
tué nhan tao, can tra 1o cau hoi: khi ndo nhitng ¢d may thuc su théng minh s& duoc tao ra? Co rat
nhiéu ¥ tuong vé robot trong tuong lai va co nhiéu du an dugc thuc hién dé ché tao robot hinh
nguoi, nhung trong tuong lai may moc thong minh s& khong phai la robot biét di va biét noi. Nguyén
tac tuong tu cling dugc st dung khi xay dung C6 may thong minh (IM). May méc st dung mot bo
gidc quan, nhung khac v6i gidc quan ma con nguoi su dung. Vi sy phat trién cua khoa hoc, tri
thong minh ciia may moc dugc thé hién trong viéc tao ra mo hinh thé gidi riéng clia ching va tim
hiéu vé thé gi6i d6 théng qua quan sat va huéng din ctia nha thiét ké. May méc thong minh vt 1y
¢6 thé duoc tich hop vao may bay, 6 to hodc bat ky noi nao phu thudc vao muc dich cua chinh may.

Néu Al phat trién hoan thién, n6 c6 kha nang thay thé con ngudi trong cac cong viéc tri tué nhur
cham séc ste khoe, phuc vy, san xuét theo day chuyén t dong, cong viée van phong,... Theo Bill
Joy, ngudi dong sang lap va Giam ddc khoa hoc ctiia Sun Microsystems: "Khi Al tré nén hodn
thién va théng minh hon, chiing ta sé cho phép minh nghe theo nhitng quyét dinh ciia mdy méc, vi
don gidn la cdc ¢6 may luén dwa ra quyét dinh chinh xdc hon con nguwoi” [6].
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Vién canh vé sy xuat hién ciia nhitng IM c6 thé suy nghi va dua ra quyét dinh mot cach doc lap
khién moi 1 nguoi lo lang. Tuy véy, nhimng lo ngai nay la vo can cu vi con ngu:(n co the tao ra khong
chi mot cd may thong minh ma con cd mot cd may c6 y thirc va tinh cach riéng. Tét nhién, khong
thé loai trir kha ning cong nghé nay c6 thé dugc sir dung mot cach nguy hiém va c6 thé dan dén
tham hoa, nhu truong hop niang lugng hat nhan. C6 rat nhiéu cudc thao luan vé cac mbi de doa
phat sinh tir viéc sir dung Al nhu: van d& dam bao quyén riéng tu, gian diép cong nghiép va pha
hoai may tinh,...

Tom lai: Cong nghé Al da mang lai thanh cong 16n trong nhiéu nganh cong nghiép khac nhau.
Nam 2016, thi trudng toan cau cuia Al dat tri gid 4 ty USD nhung du doén sé& 1én t6i 169 ty USD
vao nam 2025 va 15.700 ty USD vao nam 2035. Vi xu thé phat trién cong nghé va tng dung
trong doi song xi hoi dang thay doi khong ngimg, cong nghé Al dang 1a diém dén cta cac nha
khoa hoc trong tuong lai.

4. KET LUAN

Bai bao trinh bay vé qua trinh phat trién, thoi co va thach thire cta tri tué nhan tao, mot trong
nhitng hudng phat trién tha vi nhat cia cong nghé thong tin, thu hit rat nhiéu tim huyét cta con
ngudi. Sy dau tu nghién ctru tri tué nhan tao (AI) cta nhiéu co quan nghién ciru trén thé gi¢i mang
lai nhiéu thanh tyu va c6 nhimg tmg dung thiét thyc trong nhiéu linh vyc kinh té - xa hoi va an
ninh - quéc phong. Vién canh tao ra nhung ¢d may thong minh co thé suy nghi va dua ra quyét
dinh mét cach doc lap khién con ngudi lo ling. Tuy nhién, nhiing lo ngai vé tim quan trong cua
con nguoi bi giam st 1a khong ¢6 co sé vi con nguoi khdng chi tao ra co may thong minh, ma con
tao ra cd may cé y thirc va ca tinh riéng.
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ABSTRACT

Avrtificial Intelligence
development, opportunities and challenges

The article presents the development process, opportunities and challenges of artificial
intelligence (Al), a field with many practical applications: Medicine, Management
Economics, Education, Military, etc. The scope of artificial intelligence includes
algorithms, heuristics, genetic algorithms, expert systems, artificial neural networks, fuzzy
logic, etc. The article also analyzes the creation of intelligent machines that can think and
make decisions independently and the arbitrary and dangerous use of this technology that
can lead to disaster (as in the case of nuclear energy). However, concerns about the reduced
importance of humans are unfounded because humans not only create intelligent machines
but also create machines with their own consciousness and personality.

Keywords: Artificial intelligence; Expert systems; Artificial neural networks; Fuzzy logic; Intelligence machine.
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