Tri tué nhén tao trong thoi dai s6: B6i canh thé gidi va lién hé véi Viét Nam
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Tém tat: Tri tué nhan tao hién dang phat trién véi tdc d6 “ham mii”, c6 nhiéu déng
gop quan trong vao san xuat, kinh doanh, dich vu va doi séng con nguoi. Tuy
nhién, Tri tué¢ nhan tao la mot linh vyc rat phic tap va cling tao ra nhiéu thach
thitc rat dang lo ngai. Hiéu biét ding vé Tri tué nhan tao d& nam bat dung va kip
thoi cac co hoi va thach thice tir Tri tué nhan tao 1a rat can thiét d6i véi mdi con
ngudi, mdi t6 chitc va mdi qudc gia. Bai viét nay cung cAp mot khai quét chung veé
Tri tué nhan tao, sy phat trién vuot bac ctia Tri tué nhan tao trong thoi dai s6 va
cac thach thirc 16n tir Tri tué nhan tao. Bai viét cling dé cap tdi tinh hinh nghién
cty, trién khai Tri tué nhan tao tai Viét Nam. Trén co so khao sat ndi dung co ban
cac chién lugc phat trién Tri tué nhan tao qudc gia cia mot s6 nudc trén thé gidi,
ching t6i c6 mét vai trao ddi vé chién lugc phat trién Tri tué nhan tao qudc gia ctia
Viét Nam. Xay dung va thuc hién thanh cong chién lugc phat trién Tri tué nhan
tao qudc gia sé gop phan tao dong luc cho sy nghiép phat trién kinh t€ - xa hoi ctia
Viét Nam.

T khoda: Tri tué nhan tao, thoi dai s6, cong nghé “ham ma”, dix liéu 16n, thach
thirc ttr Tri tué nhan tao, chién lugc phat trién Tri tué nhan tao qudc gia.
1. Gioi thiéu
Ngay nay, Tri tué nhan tao (TTNT) dang gép phan thay d6i sau sac nhiéu khia canh cta
cudc song, dan trd thanh moét yéu t6 quan trong trong hoat dong mudn mau mudn vé cua
nhan loai. Nhiéu btc tranh vé tuong lai xan lan do TTNT mang t6i cho loai nguoi da
dwoc khic hoa. Riéng vé mat kinh t€, mot nghién cttu caa PwC cho thay TTNT tro thanh
co hoi thuong mai lon nhat ngay nay trong nén kinh t€ toan cau dang thay déi nhanh
chéng v6i phan dong gop caa TTNT 1én téi 15.700 ty do-la My vao nam 2030 [34]. Chinh
vily do d6, TTNT da tro thanh cudc dua toan cau ctia hai siéu cuong kinh t€ la My va
Trung Qudc, dong thoi, nhiéu nudc trén thé gidi da va dang tién hanh xay dung chién
lugc phat trién TTNT qudc gia cta ho.

Tuy nhién, TTNT la mét linh vy hoat dong rat phuc tap, la ngudn goc cua ca nhitng
niém phan khich 1an nhitng ndi so hai. Tac dong ciia TTNT gay mat 6n dinh d6i véi mot
s0 khia canh ctia doi song kinh té va xa hoi da duoc nhan dién [16]. Dao dong qua 16n
cta cac du bao kich thwdc thi treong TTNTvao ndam 2025 ttt 644 triéu toi 126 ty do-la My



la mot thé hién vé sy thiéu 6n dinh dé!. Khai quat vé su thi€éu 6n dinh nay, nha vat ly hoc
16i lac nguoi Anh, Stephen Hawking, nhan dinh rz‘?mg “TTNT c6 thé'la mét sw kién (tot) lon
nhat trong lich ste nhin logi. Hodc né c6 the'la mot sy kién toi nhdt. Ching ta van chua biét"’2.

Tw tudng “TTNT cung con nguoi, TTNT vi nhin logi” can duoc tham nhuan va thuc thi o
moi t& chitc xa hoi. Nhan thitc ding dan vé TTNT, vé tuong lai ciia TTNT va cac van dé
lién quan téi TTNT (ddc biét 1a cac khia canh dao ditc va an toan TTNT) la mot noi dung
quan trong trong chién lwgc phat trién TTNT qudc gia cua nhiéu nuwdc trén thé gioi.

Bai viét nay cung cdp khai quat vé (i) khai niém, lich st phat trién va cac thanh phan cua
TTNT, (ii) TTNT v6i dit liéu 16n va TTNT trong doanh nghiép, (iii) hai thach thitc 16n tix
TTNT, (iv) tinh hinh nghién cttu TTNT & Viét Nam, (v) chién lugc TTNT qudc gia ctua
mot s6 nudc trén thé gidi va mot vai trao doi vé mot chién lwge TTNT qudc gia ctia Viét
Nam. Chting t6i ky vong rang bai viét nay cung cdp dugc mot khai quat ¢6 y nghia vé
TTNT tdi cac doc gia.

Phan tiép theo cta bai viét dwgc to chirc nhw sau. Cac khai niém co ban vé TTNT duoc
gidi thiéu trong muc 2, trong d6 cung cdp mot khung nhin vé qua trinh tién hda cia TTNT
va cac thanh phan chinh ctia TTNT. Muc 3 dé cap t6i sy phat trién ciia TTNT trong thoi
dai s6 voi cac ndi dung vé cach mang s6 hoa, dit liéu 16n, cong nghiép TTNT va nhitng
thach thic tir TTNT. Tinh hinh nghién cttu trién khai TTNT tai Viét Nam duoc trinh bay
trong Muc 4. Tiép theo d6, Muc 5 cung cap mot khao sat so by vé chién lwgec TTNT qudc
gia cia mot sO nudce va cac trao doi vé mot chién lwge TTNT qudc gia cua Viét Nam. Muc
cudi cung gidi thiéu két luan cta bai viét.

2. Tri tué nhan tao: Khai niém, qua trinh tién héa va cic thanh phan
2.1. Khai niém Tri tué nhan tao

J. McCarthy la nguoi dau tién dwa cum tie “Tri tué nhin tao” (artificial intelligence-Al) trd
thanh mot khdi niém khoa hoc. Trong [27], J. McCarthy va cdng su cho rang nghién ctru
TTNT nhidm mé ta chinh xéc cac khia canh cua xur ly tri tué va hoc (d€ c6 duoc tri thic)
va tao ra duoc cac hé thong, may mo phong hoat dong hoc va xt ly tri tué. O giai doan
dau, TTNT hudng téi xay dung cac hé thong, mdy c6 kha nang st dung ngon ngir tw
nhién, triru teong hoa -hinh thirc hoa cac khai niém va giai quyét van dé dua trén tiép
can 16 gic, ra quyét dinh trong diéu kién thiéu thong tin. TTNT la linh vyec lién nganh cua
Triét hoc, Tam ly hoc, Khoa hoc than kinh, Toan hoc, Biéu khién hoc, Khoa hoc may tinh,
Ngon ngtt hoc, Kinh t€'[35].

Hon sau thap ky phat trién caa TTNT chitng kién nhiéu dinh nghia vé TTNT, gop phan
dinh huwdng cac nghién ctru trién khai TTNT. S. Russell va P. Norvig [35] cung cdp bon

lhttps:// www .tractica.com/research/artificial-intelligence-market-forecasts/

2https://www.cnbc.com/2017/11/06/stephen-hawking-ai-could-be-worst-event-in-civilization.html.




kiéu dinh nghia vé TTNT theo hai chiéu: (tu duy — hanh vi), (nhu con nguoi —hop ly) nhu

trong Bang 1.
Bing 1. Bon kiéu dinh nghia vé TTNT [35]

Tw duy nhw con nguoi

“Nhitng nd liec...]Jam cho mdy tinh suy nghi ...
mdy moc 6 tam tri, theo nghia day da va theo
nghia den” (Haugeland, 1985).

“Céc hoat dong [tu dong hoa] gén két voi tu
duy cua con nguoi, nhu ra quyét dinh, giai
quyét van dé, hoc ...” (Bellman, 1978).

Tw duy hop ly

"Nghién ctu nang lwc than kinh thong
qua cac mo hinh tinh toan" (Charniak
va McDermott, 1985).

“Nghién cttu cdc md hinh tinh toan
giup may c6 nhan thtrc, co 1ap luan va
hanh dong” (Winston, 1992).

Hanh vi nhu con nguoi

"Nghé thuat tao ra may moc thiee hién cac chixe
nang doi hoi tri thong minh giong nhw khi con
nguroi thye hién" (Kurzweil, 1990).

"Nghién ctru cach thitc lam cho may tinh lam
duoc nhing viéc tri tué co thé tét hon con
ngroi" (Rich and Knight, 1991).

Hanh vi hop ly

“Tinh todn thong minh la nghién cttu
ve thiét k€ cac tac t&¢ thong minh”
(Poole va cOng s, 1998).

“TTNT... quan tam dén hanh vi thong
minh trong vat tao tac” (Nilsson,
1998).

Tiép can thuc t& xem rang TTNT la linh vic nghién cttu trién khai, huéng téi phét trién
mady tinh (ndi riéng) va may (néi chung) voi nang luc tri tué c6 thé chitng minh (cam
nhan, d6i sanh; do dém, danh gia) duoc. Mot s6 nang luc tri tué dién hinh la: (i) Hoc tt
kinh nghiém (trich rat tri thitc tie kinh nghiém) va 4p dung tri thitc; (ii) Xac dinh va trich
chon cac dac trung quan trong ctia cac doi tuong, su kién, qua trinh; (iii) Xt ly tinh hudng
phtic tap; (iv) Phan ¢tng nhanh chéong va chinh xac déi véi tinh huéng mai; (v) Nhan dang
va hiéu dugc ngit nghia hinh anh; (vi) X& ly va thao tac ky hiéu (vii) Sdng tao va c9 tri
tuong twong; (viii) St dung heuristic (meo). Viéc chitng minh kha nang tri tué ctia may
hodc do con nguoi kiém dinh (kiém thtr Turing) hoac danh gia khach quan (stt dung cac
cong cu thong ké, 16 gic vi tir va ménh dé).

2.2. Qua trinh tién héa va phat trién cta Tri tué nhan tao

Hinh 1 tém tat qua trinh tién hoa TTNT qua mudi giai doan ké tir ndm 1943 t6i nay, duoc
S. Russell va P. Norvig tong hop [35]. Su mé rong cua TTNT, di qua xa so véi khoi ngudn
ban dau cling lam cho mot s6 nguoi sang lap TINT (John McCarthy, Marvin Minsky,
v.v.) bat binh, do ho cho rang TTNT can tap trung vao muc tiéu nguyén thuy la tao ra
“mdy nghi, hoc va sang tao”. Tuy nhién, thuc tién da minh chting su mo rong nay, déc
biétla TTNT v6i dix liéu 16n, da tao nén cac cong nghé va nén tang cong nghiép TTNTphat
trién theo ham m trong giai doan hién nay.
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Hinh 1. Tém tit qud trinh tiéh héa clia Tri tué nhan tao [35]. Trong mdi giai dogn cé danh sich
cdc nha khoa hoc TTNT tiéu biéu.

S. Russell va P. Norvig nhan dinh rang TTNT da trai qua cac chu ky thanh cong, c6 thé
dua dén sy lac quan théi qué dan téi tinh trang giam st nhiét tinh va tai trg, nhung dong
thoi, cling 6 cac chu ky voi tiép can sang tao méi, d€ c6 duoc nhiing thanh tyu 16n hon.
S. Russell va P. Norvig liét ké cac cha dé TTNT hién tai la 6-t0 tu 1ai, dodn nhan tiéng noi,
l1én k& hoach va lap lich tw tri,
mady choi tro choi, chong rac, lap
ké hoach hau can, nguoi may,
dich may.

Qua trinh tién hoa cua TTNT chi
ra rang thanh tyu ctia moi giai
doan sau la két qua cua su thira
ké phat huy cac bd phan phu
hop va su rat gon, hiéu chinh
cac bd phan khong phu hop tte
cac giai doan triede d6. Mot khia
canh cua TTNT c6 su thay d6i vé
chat nhan thic duoc thi su thay
doi nhu vay la két qua cia mot qua trinh thay doi vé luong.
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Hinh 2. Cdc khu viec cua Tri tué nhan tao [36]

2.3. Cac khu vuc chinh cta Tri tué nhan tao

Hinh 2 chi dan cac khu viee chinh caa TTNT 1a hé chuyén gia, nguoi mdy, hé théng thi
giac may, hé thong xtt ly ngon ng twe nhién, hé thong hoc va mang no-ron [36].

Hé chuyén gia xtt ly cac tinh hudng tw van (xac dinh van dé tw van, thu thap thong tin
dit liéu, suy dién giai quyét van d@, la chon giai phap phu hop), twong tw nhu chuyén
gia con nguoi trong mién tng dung cu thé.



Nguoi may TTNT c6 thé tu thuc hién duoc cac hanh vi ¢ tri tué giong con nguoi, nho
duoc trang bi cac hé thong phan mém, thiét bi TTNT. D€ han ché & mtc cao nhat cac rui
ro trong khai thac va sit dung nguoi may TTNT, ba luat hoat dong ctia nguwoi may can
duoc tuan tha: (i) Nguoi may khong c6 hanh dong gay hai cho con nguoi va can hanh
dong phu hop khi con nguoi bi hai; (ii) Ngwoi mdy tuan 1énh con nguoi, ngoai trir 1énh
gay hai cho con nguoi (d€ khong xung dot vdi luat hoat ddong thit nhat); (iii) Nguwoi may
biét cach tw bao vé minh ngoai trir truong hop bi xung dot voi luat hoat ddng thir nhat
va ludt hoat dong thit hai. Can phan biét nguwoi may TTNT véi nguoi may cong nghiép
lam c4c cong viéc buon té, ddc hai va nguy hiém.

H¢ thong thi gidc may ¢ kha nang nhan dang duoc tir hinh anh: cac d6i tuong, su kién,
qua trinh trong moi treong thé gidi thue xung quanh va xac lap vi tri cua cac déi tuong
nay. Hé thong thi gidc may co6 cac
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language technology, computer speech
and language processing) lam cho Hinh 3.Cdc giai doan phan tich trong xir lyy ngon ngir

may tinh c6 kha ning hiéu va phan tw nhién (bén trdi), cdc cong cu va tai nguyén
tng khi ti€p nhan cu ndi va chi thi ngon ngit trong xi 1y ngdn ngit ty nhién (bén
duoc biéu thi b.:?mg ngoén ngir tu phai)

nhién nhuw tiéng Viét, tiéng Anh,

v.v. Xt ly ng6n ngtt tw nhién 1a khu viee nghién cttu TTNT da c6 qua trinh phat trién lau
dai bay thap ky, thu hut cong dong nghién ctru dong dao trén thé gidi va ca ¢ Viét Nam.
Xt ly ngén ngtt tw nhién gom xt ly van ban, xt ly tiéng noi va xt ly tiéng ndi — van ban.
Hinh 3 cho mét khung nhin vé cac cdng cu va tai nguyén ngoén ngtt cling nhw mdi quan
hé cta ching trong x ly ngdn ngtt ty nhién.

Tri thitc ctia con nguoi nhan dwoc tit ba nguon: (i) tiép thu sinh hoc: ti€p thu thong qua
qua trinh tién hoa sinh ton cua loai ngwoi duoc di truyén qua cac thé hé; (ii) tiép thu vin
hoéa: tiép thu thong qua ngdn ngr dwoc cha me, gia dinh va gido vién dung dé€ truyén tri
thirc cho thé hé sau; (iii) tw hoc sudt doi: tich lity ctia ca nhan cac tri thice va ky nang. Tw
hoc su6t doi gitp con nguoi tw nang cdp nang luc hoc dé€ hoc cang nhanh hon va hiéu
qua hon [30]. Hoc may trong TTNT hudng téi may tinh c¢é nang lec “hoc” (thu nhan tri
thirc) trong tu nhu con nguoi, nho ¢ tri thitc ma cai thién cach thiec hoat dong, dap tng



khi nhan dwgc thong tin phan hoi tir moi treong bén ngoai trong cac tinh hudng. Hoc
mady thong ké, ddc biét la hoc sau (deep learning), cung véi di liéu 16n, hién dang la mot
xu hudng chu chét, tao ra sy phat trién ky diéu ctia TTNT trong hon mét thap ky vira
qua. Hoc chuyén ddi (transfer learning), hoc chuyén doi sau (deep transfer learning), hoc
may sudt doi (lifelong machine learning) la cac ky thuat hoc mdy hién dai, cho phép giai
quyét van dé trong tinh huéng thiéu thong tin quan trong hoac x ly tinh huéng méi.

Mang no-ron 1a khu viee TTNT cho phép hé thong mday tinh mo6 phong hoat dong giong
nhw bd ndo con ngwoi trong viéc hoc mau dit liéu va dodn nhan phan 16p dau vao. Hé
thong mang no-ron thuong st dung kién tric song song cac bo vi xtit ly mang dya trén
mot cau truc mang giong nhu bd ndo con nguoi.

3. Tri tué nhan tao voi dir liéu 16n
3.1. Thoi dai s6

Sw phét trién cong nghé chip (theo luat CTRE Teons i
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castette | Photo negative | Clne v
| flm | Moyl LP| TV episodes flm | X
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hoat dong thong tin (Hinh 4) trong xa hoi

loai nguoi tir chu yéu dua trén “twong tu”
sang “s0 hda” chi trong mot vai nam [2, 18,
28]. Su chuyén ddi nhu vay con duwoc goi la
cudc cach mang sd héa hay thoi dai so.

T. Makimoto phat hién moét quy luat dwoc
goi la sobng Makimoto (Makimoto’s Wave) 58 hoa .M LT
mo ta sy thay doi theo chu ky “tiéu chuan '

hoa - thi treong hda” cia nganh cong nghiép
ban dan. Chu ky tiéu chuan héa khuyén Hinh 4. Ba hogt djng thong tin co bin (luu
khich hiéu sudt san xuédt, giam chi phi va trir, tinh todn va truyén thong) va cdc
tang truong thi phan, con chu ky thi truong cong nghé néi bat nhat cua chiing [18]
hoa yéu cau sy canh tranh dwa trén su khac

biét san pham, tang hiéu qua va giam tiéu thu nang lwong [28]. Cac nha khoa hoc nhan
dinh rang quan sat séng Makimoto cho mot cai nhin sau sac vé cac tac dong ctia d6i moi
cong nghé chip nhv mot dong co manh mé nhat cho cach mang s hoa [24, 25, 28].

Radio | Nesspapers | Paper advertiveman |
3 Fend (voice) phonn | Mabile (vake| phone |
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Dt liéu duoc thu thap vé bat cit diéu g, tai bat ¢ khi nao va 6 bat ct dau da hinh thanh
“vitru s8” (digital universe) c6 do tang treong dung luwgng rat nhanh. Bao cao nghién ctru
vé vii tru s6 cua IDC (IDC Digital Universe Study) cong bd thang 4/2014 cho wdc tinh
dung lugng vii tru s6 vao ndm 2020 1a 44 Zettabyte(1 Zettabyte = 1021 byte = 1000 ty
Gigabyte) tang hon 9 Zettabyte so v6i mot wdc tinh cling cua IDC vao ba nam trudc (35
Zettabyte, thang 6/2011).



Cac hé thong thong tin (information systems) thuc thi cac quy trinh nghiép vu ¢ moi doanh
nghiép - co quan - td chitc la tdc nhan lam cho lién két ctia vi tru vat chat va v tru s6
ngay cang chat ché hon. Phat trién quan sat caa T. Makimoto [24, 25], B. Merritt [28] nhan
dinh rang con séng nguodi may hién nay 1a con séng s6 héa thit ba, tiép ndi con soéng sd
hoa dau tién (dugc dic trung bang sw phd bién mdy tinh c4 nhan) va con séng s& hoa thi

T

hai (dwegc dic trung bang cac mang s6 hda va nguoi tiéu dung so)
3.2. Dit liéu 16n

Tap khong 16 dit liéu duoc thu thap moi lic, moi noi vé bat ky diéu gi trong vii tru s6
“biét” vé moi thtt, moi diéu trong cudc
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thé hién cho mét ky vong vi vay dinh
nghia vé dit liéu 16n la mot viéc lam rat
kho khdn va khai niém di¢ liéu 16n
thuong duwoc mo ta thong qua cac ddc
trung cta nd. Dir liéu I6n la mot tip dir
liéu ¢6 cdc ddc trung ddc biét, dwoc xir Iy
(lwu trit, tinh todn, chuyén dang) va phin
tich (Hm cdc mdu lién quan mdi lg hitu
dung tir dit liéu) bang cdc quy trinh hodc cong cu dic biét nham nhdn dwoc thong tin hé trg
ra quyét dinh hodc ddnh gid c6 gid tri. Nhw vay di liéu 16n khong thé dwgc xtr Iy hodc
phan tich bang cac quy trinh hodc cdng cu truyén thdng. O thoi gian dau, ba dic trung
cua dit liéu 16n la dung luong 16n, tdc do cao, da dang ki€u d@ liéu (volume, velocity va
variety: 3V), sau d6 hai dac trung bo sung thém la xac thwc duoc (varacity) va c6 gia tri
(value) hop thanh tap déc trung 5V (Hinh 5 [19]). Piéu d6 c¢6 nghia rang mot tap dit liéu
chi dwoc goi la dit liéu 16n khi né dap trng nam dac trung nhwe deoc mo ta so bo sau day:

. ® X&c suat

« Tin cay

» Xac thuc

S| o Xudt xt¥, uy tin [~
« Kha dung ]

= Gidi trinh

A
\
|

Veracity
Xac thuwe

Hinh 5. Nam dac trung cua div ligu 16n [18]

o Dung lwong Ién: Tap dit liéu c6 dung lugng tir Texabytes (1 Texabytes = 1012 byte
~ 1000 Gigabyte) trd 1én, duoc t6 chirc theo cac phan ti dix liéu (ban ghi) linh hoat
dit liéu giao dich, dit liéu bang quan hé, dit liéu tép tin phang. Véi dung leong va
cdu truc phan ti dit liéu nhu vay, dix liéu 16n thuwong dwgc luu trik phan tan (da
ngudn) va duoc tdng hop lai bang phan mém. Dung lwong kich thudc Texabytes
dugc tong hop theo muc tiéu phan tich dam bao yéu cau tap dit liéu tiém tang cac




mau mdi la, co gia tri. Vi dy, véi cac thuat toan hoc sau, dix liéu dau vao cang 16n,
mo6 hinh biéu dién di liéu két qua cang phu hop v6i mién ting dung.

o Toc dj cao: D liéu mdi duoc tao ra va di chuyén theo toc do thoi gian thuc (hodc
tura thoi gian thuec) theo cach thic hang loat (theo 10), theo quy trinh hoac theo
dong va dan téi yéu cau vé cac cong nghé dit liéu 1én cho phép phan tich duoc dir
liéu ngay tai thoi di€ém no6 duoc tao ra ma c6 thé khong dua né vao co so dix liéu.
Vi dy, yéu cau phat hién hoat dong gian lan thé tin dung doi hoi cong nghé di
liéu 16n thich hop dé giai quyét duoc chi trong thoi gian mili-giay.

o Dadang: D@ liéu trong dit liéu 16n la da dang, c6 cau trac, khdng co cau trac (van
ban, hinh anh, video, di liéu cam bién, v.v.), da yéu t5, co tinh xac suat; rat kho
khan va t&n kém khi quan ly chinh xac chiing bang cdng nghé truyén thong. Dix
liéu da dang cho mot khung nhin da chiéu vé cac hién twong, su vat can quan tam
dé phan biét ching va do d6 cho phép phat hién chinh x4c cdc mau cé gid tri.

o Xdc thuc: D liéu trong dit liéu 16n can duoc xac thuc theo d9 tin cay, quy trinh,
xuat xt, uy tin, tinh kha dung va duoc giai trinh. Boi hdi cac quy trinh va cong cu
d@ liéu 16n kiém soéat dwgc chdt lwong va do chinh xac ctia di liéu vi mau thuce sy
c6 gia tri chi khi chung duoc trich xuat tir ngudn di liéu dugc xac thue.

o Gid tri: Ddc trung gia tri la quan trong nhat trong bd nam dac trung cua di liéu
16n. Muc tiéu phéan tich dit liéu 16n (muc tiéu kinh doanh) can dan dit moi hoat
dong xay dung va phan tich dit liéu 16n. Tranh bi roi vao bay 6n ao “phong trao”
d@ liéu 16n khi khong hiéu biét thuc su chi phi va loi ich lién quan t6i treong hop
d@ liéu 16n s€ duoc trién khai. Cu thé, moi dix liéu dwoc tap hop vao dir liéu 1on
déu phai lién quan téi muc tiéu phan tich dit liéu 16n dwoc dat ra.

Noi dung nam dac trung d@ liéu 16n déu dé cap it nhiéu téi phuong phap va cong cu dac
biét d6i v6i di liéu 16n. Bai viét nay dé cap so bo tdi cac cong nghé dién hinh nhat theo
hai khia canh Itru trit va xtt ly dit liéu trong dit liéu 16n.

Tht nhat, di liéu 16n st dung cac hé thong quan ly di liéu phan tan ma dién hinh la hé
thong tép tin phan tan Hadoop (Hadoop Distributed File System), hé thong quan ly co
sO dir liéu khong quan hé (NoSQL Databases). Hé thong tép tin phan tan Hadoop co kién
trac chu/té (master/slave) véi mot nut quan ly tén (cung mot nut sao luu due phong) va
nhiéu nat quan ly di liéu va lam viéc theo ché& d¢ xtr ly theo 16. Dung lwgng dit liéu trong
mot hé thong tép tin phan tan Hadoop 1én tdi vai Texabytes. Hé thong quan ly co so di
liéu khong quan hé (CSDL NoSQL) 1a da dang va duoc phan thanh bon loai la: (i) dua
trén gid tri khoa (Key-value based) véi hai dai dién dién hinh la Amazon DynamoDb va
Mamcached; (ii) dwa trén ho cdt (wide-column based) véi hai dai dién dién hinh la
Apache Cassandra va Apache HBase; (iii) dia trén tai liéu (document based) vdi hai dai
dién dién hinh la Couchbase va MangoDB; (iv) dua trén do thi (graph based) vdi hai dai
dién dién hinh la Neo4j va OrientDB.



Tht hai, ton tai mot s6 nén tang phan tich di liéu 1on ma bon nén tang dién hinh 1a
MapReduce, Apache Hadoop, Spark va Cum tinh todn hiéu nang cao (High Performance
Computing Cluster: HPCC)3. MapReduce c6 hai thao tac co ban la Map va Reduce, lam
viéc theo ba budc xit ly song song dit liéu 1a Anh xa (Mapping), Hoan ddi (Shuffling) va
Ruat gon (Reduce). Phan tich dit liéu dwra trén MapReduce la mot chudi cong viéc thi hanh
ba budc xtt 1y trén day ma két qua dau ra cua cong viéc trude la dir liéu dau vao cua cong
viéc tiép theo. Dau ra ctia cdng viéc cudi cung trong chudi 1a két qua phan tich di liéu
mong mudn. Apache Hadoop va Spark la hai phién ban phan mém tu do bién thé cua
MapReduce, trong d6 Apache Hadoop dugc Yahoo! phat trién con Spark duoc khoi thuy
ttr DPai hoc California (Berkeley). Cum tinh toan hiéu nang cao (HPCC) tro thanh hé thong
phan mém ty do tit nam 2011 véi hai thanh phan chinh 1a cac cum Thor (tién x& ly d
liéu) va cac cum Roxie (xt ly phéan tich truc tuyén). Vi muc tiéu nang cao hiéu nang tuwong
tng voi hai kiéu xt ly nhw vay, mdi loai cum Thor va Roxie st dung hé théng tép tin
phan tan riéng cia minh (hé thong tép tin phan tan Thor, hé thong tép tin phan tan Roxie
tuong tng).

3.2. Tri tué nhén tao - “cong nghé ham mi” trong thoi dai s

Cong nghé ham mt (exponential

‘ : u_]lf' - ' ' - n€— Nguoi
technology) la cong nghé then chét c6 £ Ii:,u: 1) (@ 1 —
4 v 2 2 A \ o
budce tang trudong nhay vot theomotham & yp¢f m
mi v6i co s6 1on hon 1 trong mot thoi 2 T
5 10 —7;
gian dai. Ngay nay, cong nghe¢ TINT tr¢ £ 10°F P o
\ N A A1 ~ 2 S 10 o
thanh mot cdng nghé ham md, changhan ~ § [ ™= Bia
hodc theo CBInsights Trends [13], hode 2 VT T
— . . R g lllnv 4 Giun trén
theo nhu cau thi TTNT vuwot xa dinh luat 3 wr k
v 7 7 S [ = s
Moore [38], hoac theo kich thudc mang 102 e

1950 1985 2000 2015 2056

no-ron nhan tao [17] (Hinh 6). Luu vy,
duong du bdo trén Hinh 6 1a tuyén tinh  Hinh 6 Kich thuwdc mang no-ron nhin tgo tang
theo thang do logarit, phan anh mot Qdp doi sau khoang 2,4 nam [17]

dwong ham mi co so 10.

Hinh 6 cting cho thdy mang no-ron nhan tao hién thoi co kich thiedc hé than kinh cta con
ong va sé cd kich thudc ctia nao con ngwoi vao khoang nam 2056. Do d6, du bao cua R.
Kurzweil [22, 23] cho rang tri tué con nguodi va tri tué may sé cé thé hop nhat vao nam
2045 du chua that chinh xac, song hoan toan c6 co so.

3.3. Cong nghiép Tri tué nhan tao trong thoi dai s6

PwC udc tinh (va duoc thira nhan rong rai) 1a loi ich thu dwoc tit TTNT cta thé gidivao
nam 2030 khoang 15.700 ty d6 la My (6.900 ty do déng gop tang nang suat va 9.100 ty do

Shttp://hadoop.apache.org/ ; http://sparkprogram.org/; https://hpccsystems.com/




tac dong bo sung) va dong gop 14% vao GDP danh
nghia (nominal gross domestic product) toan cau [34]
(Hinh 7).

Bang 2 trinh bay s0 liéu wdc tinh vé nhu cau va quy
mo TTNT d6i véi cac nganh cdng nghiép trén
pham vi thé giéi ndm nam ti€p theo qua mot khao
sat toan cau d6i voi hon 3.000 giam ddc diéu hanh,
nha quan ly va nha phan tich trong cdc nganh cting
véi phong van sau hon 30 chuyén gia va giam doc
diéu hanh cong nghé [33]. Nhu vay, theo wdc tinh,
von s¢ hitu khoi nghiép toan cau xap xi hang chuc
ty do la My, trong do riéng khu viec cong va xa hoi
thi con s nay la trén mot ty d6 la My.

Bang 2. Mgt woc tinh vé nhu ciu va quy mo thi truwong

Trung Quéc

7000

Hinh 7. Loi ich thu dwoc tw TTNT

nam 2030 cua

cic khu vwc

trén the qidi [34]

TTNT nam ndm tiép theo doi véi cic nganh cong nghiép theo quy mo thi truwong, s6'lwong vin dé
(pain point) thiec va vin dé nhdn thire dwoc, do san sang chi tra [6]. Lwu y: (1) Von sé hivu khéi
nghiép (start-up equity) dwoc gid dinh theo quy mo nganh, (2) DJ san sang chi trd (willingness
to pay) la ty s6 cua tong gid tri trwong hop sw dung TTNT chia cho quy md thi truong nganh.

Quy mo Vin dé thuec hodc D4 sin sang

thi trueong dwoc cam nhin chi trd

Nganh cong nghiép Quy md nganh cong S8 luwgng Von sé hiru Trung binh
nghiép triong hop khéi nghiép tdc dong kinh t&
(1000 ty d6 la Mjj) st dung TTNT (ty d6 la Myj) ctia TTNT(%)

Khu viee cong va xa hoi >25 >50 >1.0 5-10
Ban lé 10-15 >50 0.5-1.0 5-10
Stec khoée 5-10 >50 >1.0 15-20
Ngén hang 15-25 >50 >1.0 <5
Céng nghiép k§ nghé 5-10 >50 0.5-1.0 10-15
Vat liéu co ban 5-10 10-30 <0.5 15-20
Hang tiéu dung dong goi 15-25 10-30 0.5-1.0 5-10
O t6 va lap rap 5-10 10-30 0.5-1.0 10-15
Vién thong <5 30-50 <0.5 >20
Dau mo va khi dot 5-10 30-50 <0.5 <5
Hoa chat va néng nghiép 5-10 10-30 <0.5 5-10
San pham dugc va y t€ <5 10-30 <0.5 >20
Van tai va hu can 5-10 30-50 <0.5 5-10
Bao hiém <5 30-50 <0.5 15-20
Tién nghi va giai tri <5 10-30 <0.5 15-20
Du lich <5 10-30 <0.5 5-10
Céng nghé <5 10-30 <05 10-15
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can trd thanh mot | s 5
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quan quan ly nha . . ., X NI N LAL 117
nuwée Hinh 8. Danh gida trung binh theo nganh cong nghiép tw ket qua khao

sdt trén 3000 lanh dao/chuyén gia vé tic dong sw dung TTNT
Hinh 8 trinh bay két d0i v6i t6' chike ciia ho hién nay va trong ndm nim téi [33].
qua ttr cudc khao sat
trén day [33] d6i voi cau héi "Tac ddng cua viéc sit dung TTNT ddi voi viéc san xudt va
quy trinh ctia t6 chirc 6 thoi di€ém hién tai va ndm nam t6i?" cho thay cac nha quan ly -
chuyén gia danh gia tdc dong st dung TTNT vao doanh nghiép ¢ thoi hién tai dat mic
“nho” & hau hét cac nganh cong nghiép va dat mirc “nho-vira” & mot vai nganh. Khao
sat cling cho thdy xu hudéng nam nam ti€p theo, tac dong st dung TTNT vao doanh
nghiép s€ dat mic “16n” & moi nganh cong nghiép, cao hon hén so véi hién tai. Dudi day
la hai trong mot sO phat hién chinh tr cudc khao sat:

o Trong ndam nam tdi, TTNT sé: (i) tac dong nhiéu nhat t6i cac hoat dong ti€p xtc khach
hang (tu ddng hda tiép thi, hd tro va dich vu CNTT bd sung) va quan ly chudi cung
tng; (ii) déng gop tich cuc vao quan ly nhu cau, t8i vu héa chudi cung ting, hé thong
quan ly don hang phéan tan hiéu qua hon va hé thong hoach dinh nguén luc doanh
nghiép kha c& d& ho tro cdc mo6 hinh kinh doanh méi. TTNT duoc doanh nghiép st
dung vao viéc cai tién dich vu khach hang, tw dong hda cong viéc, t6i wu hoa hau
can, tang san lwong va hiéu qua san xuat, ngan chan su ¢ ngting hoat dong, du doan
hiéu ndng, du doan hanh vi, quan ly va phan tich di liéu, cai tién tiép thi va quang
cao, v.v.4

o Ton tai mot khoang cach 16n dang ké gitra tham vong va kha nang thuc thi TTNT &
hau hét cac cong ty. Trong khi c6 khoang 85% gidm d6c diéu hanh tin rang TTNT cho
phép cong ty ctua ho cd dugce hodc duy tri loi thé canh tranh nhung chi c6 khoang
20% cong ty da két hop TTNT vao mét s6 dich vu hodc quy trinh. Thuc té nay cho

4https://www.nibusinessinfo.co.uk/content/how-are-businesses-using-artificial-intelligence
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thay chi ¢d nhan thic lgi thé chung chung cua TTNT la khong du ma can tién hanh
mot nd Iyc 16n nghién cttu — trién khai d€ thau hiéu dwoc viéc 4p dung TTNT vao
thuc tién kinh doanh cu thé ctia cong ty va su thdu hiéu cta giam ddc diéu hanh c6
tinh then chét.

3.4.Thach thic ttir Tri tué nhan tao

DPong thoi vdi cac cong bd vé thanh tuu va loi ich ca TTNT trong moi mat ctia cude song,
da c6 khong it bai viét lap luan vé cac thach thic da dang tie TTNT. Bai viét nay quan tam
t6i hai thach thiec chinh tir TTNT: (i) lam trdm trong thém tinh trang khong cong bang
trong xa hoi va (ii) m6i de doa tiém an téi sy ton vong cua loai nguoi.

Tht nhét, cong nghiép TTNT c6 kha nang lam tram trong thém tinh trang phan phoi
khong cong bang trong xa hoi. Khi phan tich bai viét “The Fragment on Machines” ctia Karl
Marx vao nam 1848, Michael R. McBride nhan dinh réng K. Marx da tién doan duoc sw
bat cong trong phan phdi gia tri sé cang tram trong hon trong bdi canh ¢ sy tham gia
ctua nguroi may®. Thoi gian lam viéc cua nguoi lao dong giam di, do d6 phan déng gop
ctia ho vao san phdm giam di, dan t6i phan gid tri ma nguoi lao dong duwoc nhan giam
di, trong khi d6 phan gid tri cia nguwoi mdy (nghia la phan phan phéi cho nha dau tu mua
nguoi may) tang 1én. Tién doan cua K. Marx da dugc kiém chiing trong thoi dai ngay nay
nhu Stephen Hawking da danh gid xu huéng hién tai cong nghé thiic ddy sw bt binh dang
ngay cang tings. Tinh trang gia ting bat binh ddng nhw vay c6 nguyén nhan tit viéc phan
chia 1oi nhuan, chu yéu cho dau tw va cho cha sé hitu von [15]. S. Hawking nhan dinh
rang: hidu hét moi nguoi cé két cuc ngheo khd'do chii sé hitu may vén déng thanh cong chong viéc
phén phéi lai mot cdch cong bing sw giau c6 do mdy thong minh mang lgi. Thém nita, diém ky
di kinh t€ caa TTNT la gia tang tinh trang mat viéc lam [11].

Thit hai, diém ky di cong nghé caa TTNT lién quan téi mdi de doa tiém an tdi sy ton vong
cta loai nguoi [11]. TTNT c6 thé khién con nguoi tro thanh loai thong minh thi hai trén
trai dat [4]. D€ may thong minh tw tri ¢6 thé phan ting duoc véi cac tinh huéng mai, phan
mém may thong minh can cé ddc trung “ma tu cai bién” (self-modified code). Khi 16i trong
ma tu cai bién khong kiém soat duwoc sé dan téi may thong minh 6 trinh d6 cao sé khong
kiém soat dugc chinh minh, ching sé hanh dong nhuw “mot loai thong minh méi” va véi
két nodi tri tué nhom thi kha nang tri tué ctia ching c6 thé cao hon con nguoi. Hon nita,
twong ty nhu trong t6i pham mang, TTNT c6 thé tré thanh cong cu tan cong hodc muc
tiéu tan cong cua t6i pham TTNT. Khi TTNT cang tham nhap vao doi song moi mat ctua
loai nguoi, hau qua cua tdi pham TTNT cang tré nén tram trong. Stephen Hawking, Elon
Musk va hon 1.000 nha nghién cttu TTNT va nguroi may da ky mat 14 thu dé xuat 1énh

5https://medium.com/@MichaelMcBride/did—karl—marx—predict—artificial—intelli,czence—170—vears—ag0—4fd7c23505ef. Did
Karl Marx Predict Artificial Intelligence 170 Years Ago?
6https://www.wired.com/brandlab/2015/10/stephen-hawkings-ama/
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cam chién tranh TTNT, canh bao vé kha nang pha huy cuéng bao khi mét ai d6 ¢ trong
tay “vii khi tu tri” (“autonomous weaponry”)’. S. Hawking tin rang loai nguoi sé tao ra
TTNT vi cac muc tiéu tot dep trén thé gidi va TTNT sé lam viéc hai hoa véi con nguois.
Triét ly “TTNT cung con nguoi, TTNT vi nhin logi” da dwgc tham nhuan trong muc tiéu
chién lwgc TTNT qudc gia ctia nhiéu nudc trén thé gioi.

4. Nghién ctru trién khai Tri tué nhan tao tai Viét Nam
4.1. Cong bd khoa hoc vé Tri tué nhén tao cua Viét Nam

Bing 3. Mgt s6'sd'liéu vé cong bd'khoa hoc Scopus cuia muoi quoc gia Dong Nam A

Nudc SIN MAL THA IND VIE PHI | BRU | CAM | LAO | MYA
Scopus 241361 | 214833 | 139682 | 54146 | 35445 | 23843 | 3041 | 2990 | 2087 | 1564
CNTT 52369 | 36414 | 16707 | 8556 6587 | 1771 | 324 40 46 302
TTINT 6585 5000 1994 949 1104 255 40 3 4 26
Dan so 6.0 31.8 69.0 | 262.9 97.0 | 1155 05| 164 72| B30
GDPUN 307.9 326.9 407.0 | 932.3 186.2 | 2909 171 | 168 | 11.7| 665

Bang 3 cung cap mot sO s0 liéu lién quan tdi cong bd khoa hoc Scopus (giai doan 1996-
2016) ctia Viét Nam va chin nuéc Dong Nam A khac (SIN: Singapure, MAL: Malaysia,
THA: Thailand, IND: Indonesia, VIE: Viét Nam, PHI: Philippines, BRU: Brunei, CAM:
Cambodia, LAO: Laos, MYA: Myamya); trong d6 “Scopus”la tong sd cong bd Scopus,
“CNTT” la tong s6 cong b6 Scopus vé CNTT, “TTNT” 1a tong s6 cong bo Scopus vé TTNT,
“Dan s6” la dan sd qudc gia nam 2018, “GDPUN” la Tong thu nhép qudc dan danh nghia,
theo tinh toan ctia Lién hop quoc®.

Nam trong sau qudc gia dan dau vé cong bd khoa hoc Scopus, tuy xép thtt ndm vé sd
lwgng cong bd chung song Viét Nam lai xép thit nhat ty 1é cong bd vé Tri tué nhan tao
(1.104/35.445) va x€p thw hai ty 1é cong bd vé CNTT(6.587/35.445). V6i GDP danh nghia
ctia Viét Nam thap hon han so véi tdp ndm qudc gia Dong Nam A hang dau vé kinh té,
cong bd khoa hoc cho thdy mot nd lyc cua cong dong CNTT, ndi chung va cong dong
TTNT, néi riéng cua Viét Nam. Hinh 9 cho thay s6 luwgng cong bd khoa hoc WoS vé Tri
tué nhan tao ctia Viét Nam tuy con thua xa so vdi ba nuedce Singapore, Malaysia va Thai

7Lucas Matney. Hawking, Musk warn of ‘Virtually Inevitable’ Al arms race. Jul 28,
2015.https://techcrunch.com/2015/07/27 /artificially-assured-destruction/

8https:// www.cnbc.com/2017/11/06/stephen-hawking-ai-could-be-worst-event-in-civilization.html

9 Céc s6 liéu cong bd Scopus http://www.scimagojr.com/countryrank.php?region=Asiatic%20Region (toan bg),
http://www.scimagojr.com/countryrank.php?region=Asiatic%20Region&area=1700 (CNTT),
http://www.scimagojr.com/countryrank.php?area=1700&region=Asiatic%20Region&category=1702 (TTNT); Dan
sO qu6c gia nam 2018 http://www.geoba.se/population.php?pc=worldé&type=28&page=1; GDP danh nghia
https://en.wikipedia.org/wiki/List of countries by GDP (nominal).

13



Lan song van xé&p th
nam trong muoi nudc
Pong Nam A. Mit _, Lao
khac, vé cong sd sang
ché&, Viét Nam (7%) chi 2

x€&p sau qudc gia cd vi 12
thé' tam cao khac biét 1a e Xing-ga-po @

. L4 Xirw i T7%
Singapore (77%) [12]. : ey
4.2. Mot s6 hoat don ;

: N % * Cam-pu-chia » Viét Nam @ Matayxia
khoa hoc vé Tri tué ol rnd ® ThaiLan
A R e @ % In-d6-né-xi-a
nhan tao 6 Viet Nam *Myama
i Phi-lip-pin

“Nhdp mon Tri tué nhin ¢ 200 100 a0 000 1000

tao” 1a mot mon hoc ) 9 Cong be WoS vé TINT va miiu sing ché[12]. Cong bé
batm buoc7 trong  cac WoS: truc hoanh - s6' lwong cong bé, truc tung - trich din
phién ban  chuong dueoc chudin héa, ¢ hinh tron - s6'bai béo duoc trich dén cao.
trinh dao tao dau tién Mau sing ché (biéu 46 khuyén & khung chiv nhdt roi nét): ty

ve Tin hoc - CNTT tai 16 méu sing ché cia mbi nuée trén tong s6'toan khu virc.
cac khoa CNTT trong

diém qudc gia. Néu cac phién ban dau tién thuong gidi thiéu vé cac phuong phap dién
hinh giai quyét mot s bai toan khoa hoc co ban trong TTNT, thi trong cac phién ban gan
day, hé thong da tac t (multi-agent systems) va tri tué nhom (collective intelligence) lai dwoc
quan tam nhiéu hon.

TTNT khong phai 1a diéu méi mé ddi véi gidi nghién cttu trong nudce. Cac nghién ciru da
duoc thuc hién va trao d6i qua rat nhiéu cac hoi nghi, hoi thao qudc t€ va trong nudc nhw
RIVEF, KSE, SoICT, NICS, FDSE, FAIR, @... Cac hoi nghi, hoi thao nay budc dau da gop
phan dinh hudng phat trién linh vuc nghién cttu va Gtng dung TTNT, di cung véi cac
nghién ctru va ting dung thiét thuc khac caa CNTT.

Chudi Hoi nghi khoa hoc qudc t& Cong nghé va Hé thong Tri thic (International
Conference on Knowledge and Systems Engineering: KSE)! thuong nién do Truong Dai
hoc Cong nghé khoi xudng va phdi hop td chitc véi nhiéu truong dai hoc, vién nghién
ctru trong ca nuwdc tir ndm 2009 t6i nay da quy tu va tao dong luc cho nhiéu nhém nghién
cttu va nha khoa hoc trong nuwéc tién hanh cac nghién ctu da dang vé TTNT.

Vao thang 12/2017, “Khoa hoc vé Tri tué nhan tao va Tri tué nhém” do Tiéu ban ky thuat
vé Tri tué nhém cua IEEE va Truong Pai hoc Quang binh phéi hgp t6 chic!! cung cap

10ht’cp://kse—conf.org/
Thttp://aici2017.quangbinhuni.edu.vn/
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nhiéu kién thitc co ban va chuyén sau vé Tri tué nhan tao cho gan 90 nha khoa hoc tré (c6
20 Tién sy) cua nhiéu truong dai hoc Viét Nam.

Ho6i nghi dau tién va lan thit nhat vé Tri tué Nhan tao AI4Life-2018'2 dugc to chire tai
Treong Pai hoc Cong nghé (BPHQG Ha Noi) tir ngay 9 dén 11 thang 5 nam 2018 véi su
dong bao tro ctia B Khoa hoc va Cong nghé, Lién hiép cac Hoi Khoa hoc va Ky thuat
Viét Nam va DPHQG Ha Noi. Hoi nghi AI4Life-2018 duoc t6 chiic voi sw phoi hgp cua cac
doi tac cia My (IEEE Computational Intelligence Society: CIS, IEEE Young Professionals)
va Hoi Tin hoc Viét Nam. Hon 10 doanh nghiép trong va ngoai niedc tham gia tai trg cho
AT4Life-2018,trong d6 c6 nhiéu nha tai tro kim cwong. Hoi nghi AI4Life-2018 hudng dén
viéc tap hop, két ndi, tu hoi, dinh hudng, chia sé nhim thtc day nghién ctru, trién khai
tng dung TTNT trong nhiéu linh vyc ctia cudc sdng nhuw tai chinh, thuwong mai dién tw,
vién thdng, san xuat, ndong nghiép, y t&, gido duc, giao thong, thanh phd théng minh ...
cta Viét Nam va cho Viét Nam. Al4Life-2018 quy tu hon 40 dién gia la cac nha khoa hoc,
cac chuyén gia giau kinh nghiém vé TTNT ¢ ca hai khu vuc han 1am - cong nghiép trong
nudc va qudc t€ (Hoa Ky, Nhat Ban, Canada, Ug, Phép, Ba Lan ...). Trén 600 nguoi tham
dw hoi nghi Al4Life-2018 tir doanh nghiép, ttt co quan quan ly Nha nwdc, ttt cac treong
dai hoc - vién nghién cttu thé hién sy quan tam déac biét cua cong dong han 1am — cong
nghiép Viét Nam d6i véi TTNT. Nhiéu bao cao vé phuong phap, ky thuat, cong nghé
chuyén sau trong linh viee TTNT (hoc sau trong xtt ly ngdn ngtt tiéng Viét, cac ky thuat
hoc sau va iing dung trong nhan dang, cac ky thuat va cong nghé TTNT hién dai trg gitp
chan doan ung thu) cung moét s6 san pham da duoc trinh bay tai Hoi nghi. Mot budi toa
dam vé dinh hudng, vé chinh sach, vé ngudn lwc lam nén tang cho nghién cttu, phat trién,
tng dung TTNT trong thoi gian tdi da duoc tién hanh tai Hoi nghi.

5. Vé mot chién lwgc Tri tué nhan tao qudc gia ctia Viét Nam

O nudc ta hién nay, cac thuat ngit nhu “Cach mang cdng nghiép 4.0”, “Thoi dai s8”,
“Cudc song s0” va “Tri tué nhan tao” xudt hién kha thuong xuyén trong nhiéu phat biéu,
bai viét trén cac phuong tién thong tin dai chung. Hau hét hudng t6i cong nghiép TTNT,
tap trung vao chu dé nguoi may va mot sd chu dé cong nghiép TTNT khac.

TTNT duoc xac dinh la mot cdng nghé cho muc dich tong thé (general purpose technologies)
vi vay TTNT duogc coi la cong nghé “nguoi cam 14i” dan dat nang suat qudc gia [8]. Thu
tedng Chinh pht da khang dinh Viét Nam can “sém 1én doan tau 4.0713 va diéu d6 c6
nghia la can thiét xdy dung mot chién lwgc TTNT qudc gia “Tri tué nhdn tgo cing con
nguoi vi nhin logi” phtt hop nhat cho Viét Nam. Duéi day la mot khao sat so bd vé chién
lwge TTNT qudc gia ctia mot s6 nudc trén thé gidi.

2https://aidlife.uet.vnu.edu.vn/
l3http://thu tuong.chinhphu.vin/Home/Thu-tuong-CMCN-40-la-co-hoi-de-thuc-hien-khat-vong-phon-
vinh/20187/28472 vep
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5.1. So luge vé chién lugc Tri tué nhén tao qudc gia trén thé gidi

Nhu da dwgc dé cap, Hinh 7 cung cap mot wdc tinh vé loi ich thu duoc tie TTNT vao nam
2030 ctia cac qudc gia va khu vuc, trong d6, Trung Qudc (7000 ty d6 la M) va Bac My
(3700 ty dd la My), chiém t&i 70% lgi ich thu dwoc tir TTNT trén thé gidi [34]. Udc tinh
nay la mét trong nhiéu thong s6 d€ cac nudc xay dung chién lwoc TTNT qudc gia. Bai
viét nay tap trung khao sat chién lugoc TTNT qudc gia caa My, Trung Qudc, Phap (dai
dién cho Chau Au) va mot s8 nude c6 vi tri dia Iy gan gii v6i Viét Nam.

5.1.1. Chién luwgc TTNT qudc gia cia Mij

Vi loi thé vé su ph bién rong rai cac cong nghé Phan tich dir liéu 16n va Internet van vit
(Internet of Things), vé do s&n sang cong nghé va tiéu dung tién tién, vé su san ¢4 tai san
(ha tang tién tién, dau tu manh, luong 16n ky nang, dong chay nhanh d@ liéu va thong
tin), nudc My sém khoi dau manh mé va la quoc gia dau tién (thang 5/2016) xay dung Ké
hoach chién legec TTNT quéc gia (ban hanh thang 10/2016) véi muc tiéu lam cho nude
My la ceong qudc TTNT thé gidi, va tir d6 thuc day nén kinh té va an ninh qudc gia ctua
ho [29, 32]. Do khu vuc tu nhan dau tu manh vao TTNT véi toc d§ ngay cang tang, ké
hoach chién luwgc nay chon phuong thiic dau tu cia Chinh phu My tap trung vao cac khu
vuc y t€ cong cong, hé thong do thi, phuc loi xa hoi, tw phap hinh sw, bén vitng moi
treong, an ninh qudc gia va khoa hoc co ban. Bay chién lugc dwgce xac dinh va hai khuyén
nghi duoc dua ra trong ké hoach. Bay chién lugc phat trién TTNT ctia My nhu sau:

o  Chién lwoc 1. Dau tw dai han cho nghién ctru TTNT. Uu tién dau tw vao thé hé¢ TTNT
tiép theo nham thtic day viéc khdm phé va thdu hiéu TTNT lam cho My duy tri vi tri
dan dau thé gidi vé TTNT.

o Chién lwgc 2. Phat trién cac phuong phap hiéu qua cho cong tac con nguoi — TTNT.
Thay vi thay thé con nguoi, hau hét cac hé thong TTNT cong tac vdi con nguoi dé dat
dwoc hiéu nang t6i wu. Can tién hanh nghién ctu tao ra sy tuwong tac hiéu qua gitra
con nguoi va hé thong TTNT.

o Chién lwoc 3. Hiéu va giai quyét duoc cac hé luy dao dic, phép ly va xa hoi caa TTNT.
Cong nghé TINT duoc ky vong hoat dong theo cac tiéu chuan chinh thtec va phi
chinh thttc nhdm gin gitr dong loai cia chung ta. Can tién hanh nghién ctru d€ hiéu
dwgc anh huong dao dtc, phép ly va xa hoi cua TTNT, va phat trién cac phuong
phép thiét ké hé thong TTNT phu hop véi cac muc dich dao diic, phap ly va xa hoi.

o Chién lwgc 4. Dam bao an toan va bao mat hé thong TTNT. Trudc khi hé thong TTNT
dwoc str dung rong rai, can dam bao r.%ng hé thong sé hoat dong an toan va bao mat,
theo phuong thirc kiém soat duwgc, xac dinh tot va hiéu rd. Can tién hanh cac nghién
ctru tién phong giai quyét cac thach thitc trong viéc tao ra hé théng TTNT dung dan,
c6 can ct va dang tin cay.

o Chién lwoc 5. Phat trién cac tap dit liéu va moi treong dao tao va danh gia vé TTNT
dung chung. D6 sau, chat lugng va d6 chinh xac caa tap dix liéu va ngudn luc dao
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tao anh hudng dang ké dén hiéu nang TTNT. Can nghién cttu phat trién cac tap dt
liéu va moi treong chat luong cao cho phép truy cap c6 thdm quyeén vao cac tap di
liéu chat luong cao tot nhu tai nguyén danh gia va dao tao.

o Chién lwoc 6. Do luwong va danh gia cong nghé TTNT thong qua cac tiéu chuan va quy
chudn. Can cai tién cac tiéu chuan, quy chudn, bd kiém thi va sy tham gia cua cdng
dong TTNT d6i véi hudng dan va danh gia tién b trong TTNT. Can tién hanh céac
nghién cttu bo sung nham phat trién mot phd rong rai kj thuat danh gia.

o Chién lwoc 7. Thau hiéu nhu cau vé dji ngti nghién cttu — phat trién (NC-PT) TTNT
quoc gia. Tién b trong TITNT doi hoi mot cong dong nhan luc nghién cu TTNT
manh mé. Nang cao hiéu biét vé nhu cau nhan lyc NC-PT TTNT hién tai va trong
twong lai 1a rat can thiét d&€ dam bao sy sdn cb cac chuyén gia TTNT giai quyét cac
khu viee NC-PT chién luwoc duoc néu trong ban ké hoach.

Hai khuyén nghi vé phuwong cham hanh dong dé thuc thi bay chién luoc trén:

o  Khuyén nghi 1. Xay dung khung trién khai NC-PT TTNT nham xac dinh dwoc cac co
hoi khoa hoc — cong nghé va hd tro diéu phdi hiéu qua dau tu (cong va tw) NC-PT
TTNT, phu hop véi sau chién lugc 1-6 trén day,

o Khuyén nghi 2. Nghién cttu phdi canh qudc gia dé€ tao dung va duy tri mot doi ngt
NC-PT TTNT lanh manh, phu hop véi chién lwoc 7 trén day.

Hai diém ndi bat trong bay chién luoc va hai khuyén nghi la cac khu vuc tap trung dau
tw ctia Chinh phu My va ngu6n nhan lwc NC-PT TTNT cho nudc My.

Mot s6 dy an NC-PT TTNT do Chinh phu My tai trg da duoc khéi dong, Chéng han
Chuong trinh hoc mdy su6t doi cia Co quan du an nghién cttu tién tién quéc phong My4.
Tuy nhién, chinh quyén méi ctia Tong théng Donald Trump duwong nhu tix bé ké hoach
trén day bang cach thi hanh mot chinh sach dau tuw TTNTkhéc. Pong thoi véi viéc giam
dau tu cong truc tiép cho phat trién moét s6 khu vue TTNT, Chinh phu My st dung chinh
sach cai cach thu€ dé€ thu hoi tién dau tu ra nedc ngoai ctia cac cong ty va cho phép cac
cong ty dung toan bo sd tién d6 vao dau tw phat trién TTNT va cac cong nghé tién tién
khac trén dat My. Chinh sach nay giap mot s6 khu viee TTNT ctia nuwde My c6 bude phat
trién nhanh, chﬁfmg han nhu may bay khong ngwoi lai va xe ti 1ai [32]. Tuy nhién, sy thay
doi chinh sach nhw vay cling vap phai su phan d6i cua mét s6 chuyén gia hang dau vé
TTNT ctia My, chang han nhu Cyu giam ddc diéu hanh Google Eric Schmidt!s.

5.1.2. Chién lugc TTNT qudc gia ciia Trung Qudc

Nén cong nghiép TTNT Trung Qudc dugc du bao la 16n nhat thé gidi vao nam 2030
nhung hién van & vi tri “dudi theo” so véi My (tong von dau tw TINT danh cho cac cong

14https://www.darpa.mil/staff/clr-hava-sie,c:elmann

15http://www.roboti cs.news/2018-02-12-ex-google-ceo-concerned-russia-and-china-will-conquer-the-world-with-

ai.html

17



ty Trung Qudc giai doan 2012-2016 1a 2,6 ty do la My so véi 17,2 ty d6 la My cuia cac cong
ty My; nhan luc tai nang TTNT cua Trung Qudc so v6i My thua ca vé s6 luong (39 nghin
nguodi so véi 78 nghin nguoi), 1an kinh nghiém, v.v.). Véi loi thé vé tai nguyén di liéu
cua qudc gia dong dan nhat thé gidi (du kién, Trung Qudc chiém 20% luong 44 Zetabytes
dt liéu toan cau nam 2020), Chinh phu va cong dong han 1am — cong nghiépTrung Qudc
da ching to mot quyét tam cao trong xay dung va thuec thi chién lugc TTNT qudc gia.
Mot s6 ndi dung co ban trong chién luoc TTNT qudc gia ctia Trung Qudc [5, 14, 42]:

o Phat huy loi thé vé khdi lwong dix liéu ndi tai va sy phoi hop chat ché ciia Chinh phu
va cong dong han 1am — cdng nghiép vé mot 16 trinh phat trién cong nghiép TTNT
véi toc dd: (i) ndm 2020: bat kip cac ceong qude TTNT tién tién nhat the gidi (cong
nghiép TTNT 16i: 22,5 ty d6 la My, cong nghiép lién quan TTNT: 150,8 ty d6 la My);
(ii) ndm 2025: tro thanh mot nha lanh dao thé gidi vé TTNT (cong nghiép TTNT 16i:
60,3 ty d6 la My, cong nghiép lién quan TINT: 754 ty d6 la My); (iii) ndm 2030: dat
muc tiéu chuan qudc t€ ddi méi TTNT wu viét (cong nghiép TTNT 16i: 150,8 ty do la
My va cong nghiép lién quan TTNT: 1500 ty do la My).

¢ Sau nhiém vu chinh dwoc xac dinh la: (i) Xay dung mot hé thong d6i mdi cong nghé
TTNT hop tac mo: thiét lap mot hé thong ly thuyét co ban méi vé TTNT, thiét 1lap
mot thé hé mai ctia hé thdng cong nghé TTNT quan trong, bd cuc phdi hop nén tang
d6i méi TTNT, day nhanh thu hut va wom trong tai nang TTNTcao cap (dao tao Tién
sy va Thac sy nganh TTNT); (ii) Cham nudi nén kinh t€ TTNT tién tién va hiéu qua:
phat trién manh mé nganh cong nghiép TTNT méi ndi, ddy nhanh viéc thic day nang
cap cong nghiép TTNT, phat trién manh mé cac doanh nghiép TTNT, tao hé sinh thai
ddi méi TINT; (i) Xay dung mot xa hoi TTNT an toan va thuan tién: phat trién cac
dich vu TTNT tién loi va hiéu qua, thiic ddy quan tri xa hoi thong minh, st dung
TTNT cai thién nang luc bao mat cdng cong, thuc ddy tuwong tac xa hdi va chia sé
niém tin 1an nhau; (iv) Tang ceong su tich hop quan sy va dan sy trong linh vuc
TTNT; (v) Xay dung mot hé thong ha tang TTNT thong minh hiéu qua va pho bién;
(vi) B tri mot thé hé méi cac du an khoa hoc va cong nghé TTNT 16n tuwong lai.

e Xac dinh chin linh vuc cong nghé TTNT gom linh vyce cong nghé TTNT 16i va tam
linh vuc cong nghé lién quan TTNT. Linh vyc cong nghé 161 bao gom: (i) cac nghién
cttu co ban nhw hoc sau, tinh toan than kinh, hé théng than kinh x ly thong tin; (ii)
phat trién cac phan mém va phan ctéing co ban nhu chip, cdm bién, hé diéu hanh; (iii)
nghién cttu ing dung trong céc linh viec thi gidc mdy tinh, sinh trac hoc, nhan dién
moi truong phttc tap, twong tac nguoi - may, xtt ly ngdn ngtr tu nhién, dich may,
diéu khién thong minh va an ninh mang. Tam linh vuc cdng nghé lién quan TTNT
gom: (i) nén tang dich vu cong cdng cho tinh toan; (ii) nha thong minh; (iii) xe thong
minh; (iv) cac tng dung giao thong khong nguoi diéu khién thong minh; (v) An ninh
thong minh; (vi) Ung dung nguoi dung cudi dwoc TTNT hd trg; (vii) Thiét bi neo
thong minh cho con nguoi; (viii) Nguoi may thong minh. Dong thoi, nhan dién bon
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dong co phat trién TTNT Trung Qudc gom phan cung, dix liéu, nghién ctru va thuéat
toan, hé sinh thai TTNT thuong mai.

Vé phan cting, Trung Qudc chui truong bat kip cac nude tién tién thé gidi vé san xuat
chip va siéu mady tinh. Ti€p can cta Trung Qudc la két hop thuc day cac cudc dua
tranh noi dia, khuyén khich giao dich véi cac cong ty nudc ngoai, xay dung siéu may
tinh voi viéc tao dong luc cho cac tap doan cong nghé khong 16 va cac cong ty khoi
nghiép huyén thoai dau tw vao san xudt chip TTNT: chip chung CPU va chip GPU
(graphics processing unit) gian ti€p cho TTNT, chip riéng cho thudt toan hoc va hoc sau
nhw TPU (tensor processing unit) cia Google va FPGA (field-programmable gate array)
cua Microsoft dong thoi véi thiét 1ap cac siéu may tinh.

Vé dir liéu, Trung Qudc cht trwong phat huy loi thé nguon dit liéu két hop hoat dong
chia s€ dit liéu gitta Chinh phu va cac cong ty, bao ho dong dit liéu xuyén bién gioi
véi viéc nang cao su quan tam vé quyen riéng tu trong cac tng dung TTNT dua trén
tiéu chuan hoa cac nganh cong nghé lién quan TTNT va tang cuong thao luan qudc
gia cho quan diém bao vé quyén riéng tw di liéu manh mé hon chong lai viéc lgi
dung thai qua ti do hda dit liéu vao kinh doanh TTNT.

Vé nghién cttu va phat trién thuat toan, Trung Qudc tang tdc hoat dong dao tao va
thu hat tai nang TTNT, két hop cac bién phap hd tro nghién cttu co ban thu hat va
dao tao tai nang (ddc biét cac tai nang TTNT hang dau thé gidi) véi khuyén khich cac
cong ty cong nghé khong 16 (Baidu, Huawei , Alibaba, Tencent, iFlyTek, v.v.) thanh
1ap cac vién nghién ctru TTNT & nude ngoai d€ tuyén dung tai nang TTNT, khac phuc
han ché cdng b6 khoa hoc vé TTNT (tuy nhiéu vé s luong, nhung yéu vé tac dong
anh huong).

Vé xay dung hé sinh thai TTNT thuong mai, Chinh pht Trung Qudc dau tu hon mét
ty d6 la My cho cac cong ty khéi nghiép trong nuwdc, dong thoi huéng dan cac chinh
quyén dia phuong va cac tap doan nha nuwdc thu hut dau tu tu nhan dé thanh lap cac
quy (government guidance funds: GGF) tai trg cac dw an TTNT khai thac khoi lwong div
liéu khong 16 tit mot quy mo dan sd, tich hop muc tiéu TTNT cta cong ty vao muc
tiéu chién lwoc TTNT cuia dat nude.

5.1.3. Chién lugc TTNT ctia nuéc Phap

Chau Au di sau Bdc My va Trung Qudc trong xay dung chién lugc TTNT [16, 31, 41]. Do
Dtec tap trung vao Cong nghiép 4.0 va Anh tap trung cho viéc roi khoi Lién minh chau
Au, cho nén sy kién Tong théng Phap Emmanuel Macron céng b8 chién luoc “lanh dgo
TTNT” qudc gia cua nudc Phap véi von dau tu 1,5 ty Euro cta Chinh phu Phéap trong
nam nam 2018-2022 duoc nhin nhan nhu dai dién cho chién lwgc TTNT qudc gia cta chau
Au. Tuyén bd ctia Téng thdng Phap vé chién lugc TTNT la tém tat cac diém chinh ctia
Bao cao chién lwoc TTNT ctia Phap va Chau Au dai 154 trang do Cédric Villani (nha toan
hoc Phap duoc giai thuong Fields nam 2010 va la mot nghi sy Phap) va cong sw xay dung.
Bay noi dung chinh trong bdo cdo ndi trén la:
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o Xay dung mot chinh sach dit liéu tich cuc: khuyén khich cac cdng ty cung tao lap va
chia se dit liéu, tao lap dir liéu dwoc xa hoi quan tam, hd tro quyeén sao luu dit liéu.

o Bon khu vuc TTNT chién lugc trong tam la y té, giao thong, moi treong, qudc phong
va an ninh: tién hanh cac chinh sach riéng theo ting khu vuc chién lugc hudng vao
cdc van dé chinh, tao nén tang dic thu khu vuc, kiém tra viing d6i méi cho mdi khu
vuc.

 Thuc day loi thé tiém nang nghién ctru TTNT cta Phép: thanh 1ap cac td chiee TTNT
lién nganh tai cac treong dai hoc va vién nghién ciru duoc chon lya, phan bd nguon
luc phu hgp danh cho nghién cttu (bao gom mot siéu mdy tinh dwgc thiét ké riéng
cho ting dung TTNT véi sy hop tac ctia nha san xuét), ting d6 hdp dan véi nghé
nghiép nghién cttu cong nho thic day su hdp dan ctia Phép déi véi tai nang xuat
ngoai hodc nudc ngoai: tang s6 luong thac si va sinh vién tién si nghién cttu TTNT,
tang luwong cho nha nghién cttu va tdng cuong trao doi han lam-cdng nghiép.

o Léap ké hoach ting pho tac dong ctia cong nghé TTNT tdi nguoi lao dong: thiét lap
phong thi nghiém cong vé chuyén doi cong viéc, phat trién nghién ctru vé su bo tro
cta may moc téi con nguoi, danh gia phuong phap tai tro méi cho dao tao ngheé,

e Nang cao tinh than thién moi treong cua cong nghé TTNT: xay dyng trung tam
nghién ctru vé TTNT voi hé sinh thai (bao gom do lwong tac dong cta cac cong cu
TTNT t6i mdi truong), giam thiéu nang luwong cho sit dung TTNT (bao gom ho tro
chuyén d6i hé sinh thai tir cdng nghiép tinh toan dam may chau Au), chuyén ddi hé
sinh thai song hanh véi d6 twe do dit liéu hé sinh thai.

e Dam bao tinh minh bach ctia cong nghé TTNT: Phat trién tinh minh bach va kiém
toan thuat toan, luru y trach nhiém ctia cac tdc nhan TTNT lién quan tdi de doa dao
dutrc, thanh 1ap uy ban dao duirc tu van cho cac cong nghé s6 va TTNT v6i trach nhiém
t6 chtic cac tranh luan cong khai vé dao dirc TTNT, ddm bao nguyén tic trach nhiém
la ctia con nguoi (dac biét khi cong cu TTNT dung trong dich vu cong).

e DPam bao TTNT hd tro tinh da dang va khong bi loai trtt xa hgi: ddm bao phu ni
chiém 40% s6 nguoi tham du cac khoa hoc ky thuat sd vao nam 2020, stra d6i tha tuc
hanh chinh va nang cao ki ndng hoa giai, ho tro cai tién xa hoi dua trén TTNT.

Su phat trién thi truong di liéu véi toc do cao (vao khoang 739 ty Euro nam 2020) va tiém
nang nhan luc phan tich dit liéu (trén 10 triéu ngrdi ndm 2020) ctia chau Aul6 1a mot loi
thé cho su phat trién TTNT tai chau luc nay.

16https://ec.europa.eu/digital-single-market/en/news/final-results—european-data-market-studv-measuring-size-

and-trends-eu-data-economy. Final results of the European Data Market study measuring the size and trends of
the EU data economy, 2 May 2017.
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5.1.4. Chién luoc TINT quéc gia ciia cdc nuéec Pong A
5.1.4.1. Nhit Ban

Tk nay t6i ndm 2030, Nhat Ban luon 1a nén kinh t€ 16n th tw thé gidi tinh theo GDP
ngang gia sttc mua'”. Thi treong TTNT Nhat Ban tang trudng nhanh ttr khoang 3.700 ty
Yén (nam 2015) lén khoang 87.000 ty Yén (ndm 2030)!8. Chién luoc cong nghé TTNT Nhat
Ban hudng muc tiéu dan dau thé gidi [39] véi mot s6 ndi dung dang chti y sau day:

o Hoi dong chién luoc cong nghé TTNT Nhat Ban duoc Chinh phu thanh lap véi vai
tro quan ly nganh doc nam co quan NC-PT qudc gia (Ba trung tam phat trién nong
c6t la Vién CNTT-TT qudc gia (National Institute of Information and Communications
Technology: NICT), Vién nghién ctru vat ly va hoa hoc (Institute of Physical and Chemical
Research: RIKEN), Vién Khoa hoc va Cong nghé Cong nghiép qudc gia (National
Institute of Advanced Industrial Science and Technology: AIST)).

o Lo trinh cong nghiép hda TTNT tap trung wu tién vao ba khu vy 1a nang suat, cham
soc stic khoe - y t€, va di dong theo ba giai doan (i) Giai doan 1 (t6i khoang 2020):
Phat trién viéc st dung va ting dung TTNT hudng di liéu vao cac mién tng dung
hat gidng, (ii) Giai doan 2 (khoang 2020-2025): Phat trién viéc st dung cong cong
TTNT va dit liéu vao nhiéu mién mé rong, (ii) Giai doan 3 (khoang 2025-2030): Hé
sinh thai TTNT dwoc thiét lap dwa trén su két ndi va tron nhiéu mién. “TTNT nhw
mot dich vu” (Al as a Service: AlaaS) dugc thuce thi doc theo nhiéu mién.

o Ba trung tam NC-PT nong cot tap trung nghién ctru vu tién cac cong nghé TTNT tiép
xuc xa hdi (nhan dang hinh anh, x ly ngén ngtt ty nhién, nhan dang/tong hop tiéng
noi, de bao) dua trén dit liéu da dang (ca nhan, thoai — héi thoai, ndi khoa, lich st
hanh dong va tim kiém, khong gian song - lam viéc, ban hang - san xuat, giao thong,
thién nhién, thoi tiét, ban do6 - vung dat -khong gian d6 thi). Chinh phu tang dau tu
NC-PT TTNT gép ba Ian cho cac cong ty thudc cac truong dai hoc va cac co quan NC-
PT trong vong muoi nam, dong thoi, thac day tang cvong dau tw tuw nhan cho NC-
PT TTNT.

o Phat trién mdi truong dam bao co hoi phat trién va thu hut nguén nhan lwc TTNT
(quan tam cac nha nghién ctru tré), dac biét thu hat nhan lyc TTNT cao cap trong va
ngoai nudc ¢ giai doan 1. Khuyén khich cdc nha nghién citu TTNT tham gia tich cuc
tiéu chuan toan cau vé TTNT. Khuyén khich sy hiéu biét vé phat trién cong nghé
TTNT.

5.1.4.2. Han Qudc

Thang 5/2018, Uy ban Cong nghiép 4.0 Han Qudc cong bd chién lwoc TINT qudc gia voi
von dau tw 2.200 ty Won nham muc tiéu tré thanh mot trong bon cwong quéc TTNT trén

l7ht’qos://www .pwc.com/gx/en/world-2050/assets/pwc-the-world-in-2050-full-report-feb-2017.pdf

18https://medium.com/osadc/artificial-intelligence-in-japan-r-d-market-and-industry-analysis-a738c3295b16

21



thé gidi, thu hat dugc 5.000 nhan sw TTNT cao cap, xay dung dwoc 160 triéu don vi di
liéu TTNT [43]. Bon giai doan NC-PT TTNT ctia Han Qudc t6i nam 2030 nhu sau:

Giai doan 1 (t6i nam 2020). Cong nghé 16i: Phat trién cong nghé hi€u am thanh - thj
giac ngon ngtr. Cong nghé mé rong: Hé thong hoi-dap TTNT trong cac linh vuc chuyén
mén. Rut ngan thoi gian tim kiém thudc méi trong nganh y t& tir ndm nam xudng
mot nam. Cong nghé nén: Phan tich thong tin phuc tap can van dung hoat dong dién
giai cong sudt 16n. Thu hat va dao tao 590 nhan sw TTNT cao cap va 2.250 nhan su
TTNT pho thong. Xay dung duoc 66,7 triéu don vi dit liéu thong dung, 4,3 triéu don
vi dit liéu codng nghiép va 9,2 ty don vi hiéu tiéng Han. Mi ndm cung cap ho tro siéu
may tinh cho 300 t6 chtc.

Giai doan 2 (t6i nam 2022). Cong nghé 16i: Lam chu ly thuyét hoc khong giam sat, ky
thuat tom tat anh, cong nghé theo ddi-phat hién va du doan, hoc suy luan chikc nang
dién giai (kéo dai téi 2025). Cong nghé mé rong: Hé thong phat hién rai ro thoi gian
thiee. Rt ngan hon mot ntra chu ky phét trién thudc méi trong nganh y t& (ttr 15 ndm
xudng 7 nam). Céng nghé nén: Trao d6i thong tin nhan thikc gitta mang than kinh nao
bd va mang than kinh TTNT va Giao dién tich hop an toan ndo bd va may moc (kéo
dai t6i 2025). Thu huat va dao tao 1370 nhan sw TTNT cao cap va 3600 nhan sw TTNT
pho thong. Xay dung duoc 111 triéu don vi dix liéu thong dung, 48,5 triéu don vi div
liéu cong nghiép va 15,3 ty don vi hiéu tiéng Han. Mdi ndm cung cap hd tro siéu may
tinh cho 400 t6 churc.

Giai doan 3 (t6i nam 2025). Cong nghé 16i: Ti€p tuc hoc suy luan chirc ning dién giai.
Thuong mai hda chip mang no-ron nhan tao. Céng nghé mé rong: Hé thong hoi — dap
bang hinh anh. Phét trién thudc méi twong tich méi véi tlng ca thé. Cong nghé nén:
Trao d6i thong tin nhan thic gitta mang than kinh ndo b va mang than kinh TTNT
va Giao dién tich hgp an toan ndo by va may moc (tiép tuc). Phat trién nhan tai c6
nang luc lanh dao TTNT tam thé gioi (kéo dai tdi 2030). Tang cuong cung ¢ co sd ha
tang nghién cttu voi hinh thiee hop tac mo rong (kéo dai téi 2030).

Giai doan 4 (t6i nam 2030). Cong nghé 16i: Hop tac tw chu gitta TTNT véi con nguoi
thong qua cong nghé hoc khong gidm sat. Cong nghé mé réng: Cung cap ché pham
thue pham — y t€ phu hop véi ting doi twong cu thé. Cong nghé nén: Cang c0, cai
thién kha nang nhan thitc cia con nguoi thong qua tng dung TTNT. Phat trién nhan
tai 6 nang luc lanh dao TTNT tam th€ gidi (tiép tuc). Tang cuong cung c6 co sd ha
tang nghién ctru véi hinh thiec hop tdc mo rong (tiép tuc).

Phuong an dau tu la tap trung vao cac cong nghé mdi, khu vuc cong kho thu hat dau tw
tw nhan va ho tro tao thi treong so khai vé cac linh vice ¢é stee canh tranh tue nhan. Phuong
cham thuc hién la dam bao nang luc ky thuat TTNT theo tiéu chudn qudc té€ trong khoa
hoc co ban (TTNT thé hé méi dua trén nén tang khoa hoc nhan thic, tinh toan mang no-
ron), vé cong nghé ha tang chip TTNT, tinh toan hiéu nang cao TTNT, vé cac linh vuc
tng dung theo cong thirc TTNT+ X (thu6c méi, nguyén liéu tuong lai, tng dung vao cong
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nghiép); Thanh lap Vién dao tao sau va trén dai hoc vé TTNT, tdng cuong hd tro dao tao,
NC-PT TTNT tai cac treong dai hoc — vién nghién ctitu; xay dung Phong Thi nghiém nao
bd TTNT, Hub TTNT va cdc nén tang ha ting TTNT cong va tie. Cong ty dan dau vé TTNT
cua Han Qudc la Saltlux da nhan duoc von dau tu 32 ty Won cho san pham TTNT?.

5.1.4.3. Dai Loan, Singapore va Malaysia

Chién lwge TTNT cua Dai Loan (Trung Qudc)? gom co: (i) TTNT cho doi méi cong
nghiép: trau doi va phu hop tai nang theo nhu cau d6i véi nam nganh cong nghiép
(mdy moc thdong minh, nganh y sinh, ndng luwong tai tao, cong nghiép qudc phong,
ndéng nghiép méi) cho “Thung liing Silicon chau A” va mot nén kinh t& tuan hoan
(circular economy); (ii) Trd thanh mot trung tam do6i méi qudc t&€ vé TTNT: nudi
dudng 100 cong ty khoi nhiép vé TTNT, phat trién cac cum d6i méi TTNT qudc t€;
(iii) Ap dung cdc m6 hinh tuong tw nhie DARPA & My va SIP (Strategic Innovation
Promotion) & Nhat Ban dodi vdi cac dy an hoa tiéu vé TTNT; (iv) Tdi nam 2021, trau
do6i duoc 1000 tai ndng wu ta vé TTNT (800 nguoi tir cac treong dai hoc, 200 nguwoi
tte cac to chitc nghién cttu), khuyén khich cac doanh nghiép qudc t€ thanh lap trung
tam NC-PT vé TTNT; dao tao 10.000 nguoi tién phong trong ting dung TTNT (5.000
nguoi qua cong nghé TTNT thuec tién, 2.000 ngudi qua dao tao da mién tir treong dai
hoc, 2.000 nhan vién cong ty, 1.000 ngroi tir nganh khac); thu hat tai nang TTNT toan
cau; (v) Ching thuc linh vuc va dong sang tao theo quy dinh: ching thuc cac linh
vuc va dit liéu, nghién cttu va phan tich vé cac luat va quy dinh ¢ lién quan.
Chuong trinh quéc gia vé TINT cta Singapore?! duwgc dau tu 150 triéu do la
Singapore trong ndm ndm nham két hop nang luc TINT mutc quéc gia dé thac day
nén kinh t& s6 Singapore trong twong lai. Chuong trinh nhdm t6i ba muc tiéu: (i) St
dung TTNT dé€ giai quyét nhiing thach thic chinh tac dong 16n dén xa hoi va cong
nghiép trong giao thong, cham soc strc khoe, v.v.; (ii) Pau tu tding cwong nang luc
TTNT (hé thong TTNT giai thich duoc thé hé TTNT tiép theo, khoa hoc nhan thirc,
dao tao tai nang TTNT, v.v.); (iii) Cung cap 100 duw an d€ thac day viéc tiép nhan va
stt dung TTNT va hoc may vao cac nganh cong nghiép.

Chinh phu Malaysia dy kién xay dung mot K€ hoach TTNT qudc gia 1a phién ban
mo rong K& hoach phan tich di liéu 16n (Big Data Analytics: BDA) qudc gia?2. Noi
dung co ban ctia K€ hoach phan tich dit liéu 16n (PTDLL) ctia Malaysia la: (i) Malaysia
la mot trong sd it qudc gia cd 10 trinh ¢6 cau tric cho phép giai phdng day du gia tri
ctia di liéu 16n; (ii) Cht doanh nghiép, chinh quyén va cong dan sin sang cho tam

19 https://www.roboticsbusinessreview.com/ai/south-korean-ai-sees-continued-development/

2Oht’qos://ai,taiwan.,czov.’cw/

21https://www.nrf.gov.sg/programmes/arti ficial-intelligence-r-d-programme

22https://www.or:>en,€{ovasia.com/articles/Sl 70-plans-for-cloud-first-strategy-and-national-ai-framework-revealed-
at-29th-msc-malaysia-implementation-council-meeting; http://asiandatascience.com/wp-
content/uploads/2017/11/MDEC-BDA-Framework-2014.pdf
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nhin “Malaysia la trung tam giai phap PTDLL hang dau Dong Nam A”; (iii) Ba sang
kién chién lwgc: Mo rong viéc st dung PTDLL trong khu vuc tw nhan, xtc tién viéc
ti€p nhan va st dung PTDLL trong khu vuc cong, xay dung nganh cong nghiép
PTDLL ctia Malaysia; (iv) Ba ménh 1énh chién luoc la: phat trién d6i ngti nha khoa
hoc dit liéu, giai phong gia tri ctia dit liéu mo cua chinh quyén, thuc day doi méi dya
trén cong nghiép dodi voi cac truong hop cé anh hwong 16n.

5.2. Mgt sd trao doi vé mot chién lugce Tri tué nhan tao qudc gia ctia Viét Nam

Trong boi canh cuia Viét Nam, can thiét phai xac dinh rd rang boi canh, muc tiéu va cac
bién phap hudng muc tiéu trong mot chién lwgc TTNT qudc gia nhw vay. Dudi day la
mot sO trao doi lién quan.

Thit nhat, can xac dinh ding quy mo thi treong TTNT Viét Nam hién thoi va theo ky
vong chién lugc ctia mot qudc gia xép hang 29 vao nam 2030, xép hang 20 vao nam 2050
tinh theo GDP ngang gid stcc mua trén thé€ gidi. Tranh ky vong chién lwgc bi phdng dai
hodc bi ha thap qua mutrc. Hién chua xuat hién mot bao cdo khao sat chinh thic vé quy
mo thi truong TTNT Viét Nam; cac bao cao vé thi treong TTNT th€ gidi va khu vuc ctaa
cac cong ty khao sat c6 uy tin trén thé gidi chua cho thong tin vé Viét Nam. Diéu dé co
nghia 1a thi treong TTNT Viét Nam van con nho bé. Ngoai ra, qua trao d6i véi dai dién
mot s6 doanh nghiép tai Hoi nghi AI4Life-2018, chiing t6i tiép thu duwgc moét diéu la TTNT
chwa thanh hang muc dau tu ctia nhiéu doanh nghiép Viét Nam va néu cé chi chiém mot
phan khong dang ké. D6 la cac chi dau cho thay thi truong TTNT Viét Nam hién con rat
nho va d¢ cam két cua cac doanh nghiép Viét Nam déng gop vao thi treong TTNT chua
rd rang. Nhu vay, mot mat, Viét Nam co lgi thé vé vi tri dia ly ké can véi mot trung tam
TTNT la Bong Bic A (chiém t6i 50,32% loi ich toan cau tit TINT nam 2030 theo du bao),
mat khac, Viét Nam c6 han ché€'1a thi treong TTNT hién thoi qua nho bé. Tim ra cac bién
phap dé khic phuc duoc han ché va khai théac tot loi thé dé€ lam tang truong nhanh thi
treong TTNT ndi dia va xudt khiu, gia cong san pham TTNT Viét Nam c6 y nghia dac
biét quan trong (vi dy, Viét Nam la ddi tdc NC-PT phan mém bén ngoai (offshore) 16n
thit hai cia Nhat Ban vao nam 2016 [40]). D61 véi thi truong TTNT ndi dia, véi vai tro
vira la nguoi tiéu ding 16n nhat vira 1a tdc nhan c6 trach nhiém dan dat phat trién nén
kinh t&€ dat nuwdc, Nha nudc ta can la nha dau tu chién lugc vao nhitng thanh phan TTNT
¢St 16i qudc gia, trede mat 1a dau twe xay dung cdng phu mot chién luge TTNT qudc gia
phu hgp nhat véi Viét Nam; chién luwgc d6 can bao gom viéc xac dinh dang quy mo thi
treong TTNT Viét Nam theo ky vong va xay dung cac chinh sach tao dong luc tang cuong
quy md thi trerong TTNT Viét Nam t6i quy mo theo ky vong.

Thtt hai, can xac dinh duoc chinh xac cac co hoi va thach thie d6i véi sy phat trién TTNT
Viét Nam. Nhu da dugc dé cap, TTNT la mot linh vie hi tu nhiéu nganh thudc nhiéu
linh viec cho nén nhéan thiic vé TTNT ciing nhu vé cong nghé TTNT la rat da dang. Nghién
ctu cua E. Brynjolfsson va cdng su [8] vé “nghich ly ndng sudt hién dai” cta cong nghé
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(ndi riéng cong nghé TTNT) cho thay xu hudng khéc biét gitta danh gid lac quan cta gidi
cong nghé va dau te mao hiém véi danh gia bi quan cua gidi kinh té, xa hoi hoc, thong
ké va quan chirc chinh quyén. Néu khong dua trén mot khung nhin khoa hoc trung thue,
viéc ddnh gid co hoi va thach thitc d6i véi sy phat trién TTNT Viét Nam dé roi vao mot
trang thai ciec doan theo mot phia lac quan hoac bi quan trén day.

Thtt ba, can khao sat, phan tich khoa hoc ndi dung chién luwgec TTNT qudc gia cua cac
nudc trén thé gidi. Chién lugc phat trién TINT qudc gia cua Viét Nam can dat NC-PT
theo muc tiéu kinh doanh ctia doanh nghiép c¢6 muc tiéu ngan han vao tong thé nghién
cttu co ban theo muc tiéu chién lugc phat trién dat nwdc dai han ctia Nha nudc?. Nén
tang khoa hoc co ban la rat quan trong trong xay dung chién lwgc TTNT qudc gia. Chién
lwgc TTNT qudc gia cling can xay dung duoc cac chinh sach thac day sw chung tay dau
tw cia doanh nghiép Viét Nam cho mot thi truong kinh té€'s6 (ndi chung) va thi truong
TTNT (ndi riéng) bén vitng, dong thoi, can giam thiéu tac dong tir cach tiép can theo muc
tiéu kinh doanh ngéan han ctia doanh nghiép t6i chién lwoc qudc gia va chinh sach Nha
nudc. Phat huy loi thé 6n dinh chinh tri vao viéc giam thiéu nhanh chdng tién téi triét
tiéu bon nguyén nhan dan dén su tri tré ctia dat nuéc da duwoc Thu twéng Chinh phu
nhan dién (chua tuan thu ding tinh than kinh t€ thi treong dinh hudng xa hoi cht nghia;
ky cuong phép nudc chua nghiém; tham nhiing, tiéu cuc, loi ich nhém con xay ra tram
trong, kéo dai; bénh quan liéu, xa dan)? va ngan ngtra hién twong lam dung ti€p can co
hoi kinh doanh ctia doanh nghiép vao hoat dong quan ly Nha nudc. Trong moi treong
hop, mét nhan thiec dung din vé TINT, vé cong nghiép TTNT, vé diéu kién cu thé ctaa
dat nudc va boi canh qudc t€ dé hiéu biét dung va phat huy thé manh, dé giam thiéu va
khac phuc han ché 1a nhiing yé&u 6 cdt 18i tién quyét cho xay dung va thuc hién thanh
cong chién lugc phat trién TTNT qudc gia va nén kinh t€'sd Viét Nam.

Tht tu, can quan tam téi nang lwc hdi nhap toan cau cua cac doanh nghiép Viét Nam,
dacbiét la cac doanh nghiép vira va nho. Mot ty 1€ 16n cac doanh nghiép Viét Nam chuyén
cung cap nguyeén, vat liéu goc trong cac chudi cung ting toan cau. Mot chién lwoc TTNT
doanh nghiép vé phan tich dit liéu hiéu qua nham lam giam thiéu hodc triét tiéu tac dong
ctia hiéu ting Bullwill (16i du bao nhu cau va yéu cau nguoi dung bi khuyéch dai) va thuce
st dua doanh nghiép Viét Nam trd thanh mot d6i tac trong chudi (mang) cung tng toan
cau sé giup doanh nghiép Viét Nam kinh doanh bén vitng trong thoi dai s6 ngay nay. Vé
mdt quan ly, doanh nghiép can quan tam t6i ba thach thitc (i) Phat trién mot hiéu biét
truee tiép vé TTNT; (ii) Cau trac to chic phu hop véi TTNT; (iii) Poi méi tw duy vé boi
canh canh tranh. Mdi doanh nghiép can tim dugc mot chién lwge TTNT riéng phu hop
nhdt véi minh. D&i véi Viét Nam, cac nha quan ly trong cac khu vyce khac nhau trong

23https://www.nitrd.gov/PUBS/national ai rd strategic plan.pdf;
https://www.technologyreview.com/s/610546/china-wants-to-shape-the-global-future-of-artificial-intellicence/

24http://baochinhphu.vn/Tin-noi-bat/Thu-tuong-Suc-y-cua-cai-cach-da-xuat-hien-va-ngay-cang-lon/340473.vep
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doanh nghiép can phai hiéu dugc cac nguyén tac co ban ctia cong nghé TTNT dé c6 nang
luc tiép nhan va st dung dwgc hiéu qua tir cac don bay tir cong nghé TTNT t6i viéc ra
quyét dinh tot hon trong moi khu vuc cia doanh nghiép la moét diéu kién c6 tam quan
trong dac biét. Andrew Ng, nha khoa hoc trudng cua Baidu Trung Qudc giai doan 2014-
2017, nhan dinh rz‘?mg hoc sau la nhiém vu ctia con nguoi, khong chi la cia may moc?.
Nhuw thé c6 nghia la, cac nha quan ly ¢ moi khu vuc kinh doanh ctia doanh nghiép la chu
thé chinh tiép nhan va st dung hiéu qua don bay tir khoa hoc dit liéu (va TTNT) dé€ ra
quyét dinh tot hon trong moi khu vuc ctia doanh nghiép?¢. Diéu nay c6 nghia la chién
lwgc TTNT quéc gia ctia Viét Nam can bao gom hoat dong dao tao va ty dao tao nang
cao trinh d6 hiéu biét va ing dung TTNT cua cac nha quan ly trong doanh nghiép la mot
diéu kién c6 tam quan trong ddc biét trong viéc hinh thanh hé sinh thai cong nghiép
TTNT Viéet Nam.

Thit nam, nhan lyc TTNT Viét Nam tai nang la mot nhan t6 c6t 161 dam bao sy thanh
cong cua phat trién TTNT va nén kinh t€'s6 Viét Nam. Mac du vi thé qudc t€ cua toan hoc
Viét Nam khong con cao nhw thoi ky chong My ctru nedc?’, song tiém nang NC-PT TTNT
ctia 16p tré Viét Nam la kha kha quan. Du con c6 nghi ngai vé phuong thikc 1dy mau, song
két qua danh gia PISA hai dgt ctia Viét Nam (ndm 2012 va nam 2015) dwgc T6 chiee Hop
tac va Phat trién kinh t€ thé giéi (The Organisation for Economic Co-operation and
Development: OECD) ghi nhan tich cuc?. Vé ky nang 1ap trinh, ti 2007 téi nay, thuong
xuyén co6 cac doi tuyén sinh vién Viét Nam vuot qua cac vong dau loai qudc t€ (cd su
tham gia ctia hang nghin treong dai hoc trén thé gidi) dé€ duoc tham du vong chung két
toan cau cudce thi 1p trinh sinh viéen ACM/ICPC; ¢ khu viue Dong Nam A chi c6 Singapore
c6 duoc két qua nhw vay. Truong Pai hoc Cong nghé (DHQGHN), Truong Pai hoc Khoa
hoc Tu nhién (PHQG Thanh phd H6 Chi Minh), Truong Dai hoc Bach khoa (PHQG
Thanh ph6 H6 Chi Minh), Truong Dai hoc PFT la cac truong dai hoc c6 cac doi tuyén nhu
vay, trong d6 dan dau la Truong Dai hoc Cong nghé (DHQGHN) véi bay Ian (2007-2009,
2015-2018) tham du vong thi chung két toan cau ACM/ICPC va & khu viec Dong Nam A
thi chi c6 Dai hoc Qudc gia Singapore va Dai hoc Cong nghé Nanyang (Singapore) cd
duoc thanh cong nhu vay. Hon nira, doi tuyén sinh vién ctia Truong Dai hoc Cong nghé
(PHQGHN) nhiéu nam dat th hang cao, sanh ngang vdi cac truong dai hoc cong nghé
hang dau thé gidi, chéng han, doi tuyén sinh vién ctia Truong Dai hoc Cong nghé

25https://www.wired.com/brandlab/2015/05/andrew-ng-deep-learning-mandate-humans-not-just-machines/

26https://www.mckinsev.com/business-functions/cli,c_{ital-m ckinsey/our-insights/big-data-the-next-frontier-for-

innovation
27 http://dantri.com.vn/c25/s25-417793/GS-Hoang-Tuy-Vien-Toan-la-vien-khoa-hoc-thanh-cong-nhat-o-Viet-am.htm
28 https://www.oecd.org/pisa/pisa-2015-results-in-focus.pdf: OECD. PISA 2015 Results in Focus. © OECD 2018;
http://gpseducation.oecd.org/CountryProfile? primaryCountry=VNM&treshold=10&topic=PI;
https://ffteducationdatalab.org.uk/2017/07/why-does-vietham-do-so-well-in-pisa-an-example-of-why-naive-
interpretation-of-international-rankings-is-such-a-bad-idea/; http://www.businessinsider.com/vietnams-students-

test-well-and-a-new-paper-has-figured-out-why-2016-7
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(PHQGHN) dat hang 14 vao nam 2018%. Trén co s¢ khai thac cac tiém ndng vé khoa hoc
va lap trinh cta 16p tré Viét Nam, dau tw phat trién tai nang TTNT Viét Nam c6 chuyén
mon va dao dtc tot khong chi biét tao san phdm TTNT ma con dam bao siv dung né cé lpi cho
loai nguoi3Y, thdm nhuan triét ly “TTNT cung con nguwoi, TTNT vi nhin logi” can 1a mot noi
dung quan trong trong chién lugc phat trién TTNT qudc gia cua Viét Nam. Dau tv vu
tién cho phat trién tai nang TTNT can duoc coi la thanh phan quan trong nhat trong dau
tw chién lugc ting cuong quy md thi truong TTNT cta Nha nuwde. Can tién hanh mot
nghién ciru cdng phu vé cac khia canh con nguoi, van hda, lich stt, xa hoi, dac biét la cac
khia canh chinh sach va quan ly d€ tim ra nguyén nhan lam cho hé thong gido duc dai
hoc Viét Nam khong dat muc dac biét hiéu qua hon han hé thong Bic My & mot s
phuong dién ctia cac hé thong gido duc dai hoc Han Qudc, Trung Qudc, Pai Loan, Hong
Kong, Singapore du1 cé ciing mot goc ré gido duc dan toc “nho gido”[26]. Xay dung
chwong trinh dao tao chuyén TTNT va cac chwong trinh dao tao lién nganh c6 lién quan
téi TTNT. Chuong trinh dao tao can quan tam tdi cac khdi kién thiec toan hoc, khoa hoc
may tinh, diéu khién hoc cing mot s6 kién thirc khoa hoc co ban khac (bao gom kién thic
khoa hoc xa héi va nhan véan) dé€ cung cap mot nén tang khoa hoc c6t 161 phat trién cac
mo hinh va thuat toan TTNT dgc ddo. Phan tich todn hoc dé€ hiéu sau hon co ché nén tang
ctia mang no-ron hoc sau la rat quan trong khong chi d€ cai thién hiéu nang cua mang
ma quan trong hon la d€ dam bao trién khai mot cach cé trach nhiém cac tng dung cd
anh huwoéng téi xa hoi [10, 17] va diéu do6 cho thdy tam quan trong dac biét ca kién thirc
khoa hoc co ban trong viéc phat trién nhan lwc TTNT tai nang.

6. Két luan

Trong thoi dai s6 ngay nay, du tiém an mét sO thach thire nhw lam gia tang tinh trang bat
binh dang xa hdi va de doa doi s6ng con ngrdi nhung TTNT duoc coi 1a mot cong nghé
“ngudi cam 1ai” dan dat nang sudt qudc gia va mang téi cac co hdi 16n cho moi ngudi,
moi t0 chirc va moi qudc gia. Theo sO liéu dy bao da duwgc thira nhan rong rai vao nam
2017 cua PwC, loi ich tit TTNT sé déng gdp t6i 15.700 ty do6 la My va chiém 14% GDP
danh nghia toan cau vao nam 2030.

Nhan thitc diing dan va day da vé NC-PT TTNT theo triétly “TTNT ciing con ngudi, TTNT
vi nhin logi”, tap trung phat trién cac khu vuc TTNT c6 loi thé la nhitng déc trung cot 161
cua chién lugc TTNT qudc gia ctia nhiéu nudc trén thé gidi. Chu trong phat trién doi nga
nhan lywec TTNT tai nang, tang cuong phat trién cac cong nghé TTNT 16i (ddc biét 1a cac
thuat toan hoc may va cong nghé dit liéu 16n), trién khai cong nghé TTNT phuc vu cong
dong, moé rong hé sinh thai TTNT thuong mai va nang cao dao diec TTNT la nhiing ndi

29 https://icpc.bavlor.edu/worldfinals/results; https://icpc.baylor.edu/community/history
30https://www.wired.com/brandlab/2015/10/stephen-hawkings-ama/
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dung ndi bat trong chién lwgc TTNT qudc gia ctia khdng chi cac nudce siéu cueong kinh t€
ma con cac nuedc khac.

Phat huy loi thé vé 6n dinh chinh tri, vu tién dau tu phat trién nhan lyc TTNT tai ndng
dua trén viéc phat huy tiém nang nhan luc vé khoa hoc va 1ap trinh, khai thac 1oi thé cd
vi tri dia ly ké can mét khu vyee tiém nang ¢d loi ich tie TTNT 16n nhat thé gidi, khic phuc
han ché vé thi treong TTNT noi dia con nho bé can la mot sd giai phdp trong mét chién
lwgc TTNT qudc gia cua Viét Nam.

Chung ta tin twong vao tuong lai cong nghiép TTNT Viét Nam sé phat trién voi tdc do
cao, gop phan xtng dang vao su nghiép phat trién kinh t€ - xa hoi caa dat nwdc trong
thoi dai sO ngay nay.

Loi cam on: Bai bao nay nhan duoc mét phan tai tro tir Dé tai cdp Nha nuwdc ma s6
KHGD/16-20.
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Tom tat tiéng Anh

Artificial Intelligence in the Digital Age: The World Context and its Practicabilities in Vietnam
Nguyen Thanh Thuy, Ha Quang Thuy, Phan Xuan Hieu, and Nguyen Tri Thanh.
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Abstract: Artificial Intelligence currently grows at an exponential speed with several
significant contributions to manufacturing, business, service and human life. However,
Artificial Intelligence is a very complicated field which also poses many worried
challenges. Proper understanding about artificial intelligence to timely catch the
opportunities and challenges of Artificial Intelligence is essential for every person,
organization, as well as country. This paper provides a general overview of Artificial
Intelligence, its dramatic development in the digital age, and its major challenges. The
paper also introduces the research and development of artificial intelligence in Vietnam.
Based on the review of the national artificial intelligence development strategies of some
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countries in the world, we have some discussions on Vietnam's national Artificial
Intelligence development strategy. Successful development and implementation of the
national artificial intelligence strategy will contribute to encourage the socio-economic
development of Vietnam.

Keyword: Artificial Intelligence, digital age, exponential technology, big data, challenges
from Artificial Intelligence, national artificial intelligence development strategy.
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