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Tém tit. Nguoi khuyét tat da va dang gip nhiing kho khin va rao can trong viéc hoa nhap gido duc, dic
biét la gido duc dai hoc. Trong nhiing ndm gan day, viéc xdy dung va tng dung mo hinh dai hoc thong
minh dua trén sy phét trién cua khoa hoc cong nghé, ky thuat dang dan mo ra nhitng co hoi hoc tap cho
nguoi khuyét tat. Nghién cttu nay danh gia cac hé théng chuyén van ban thanh giong néi va thuc hién thi
nghiém vé hiéu nang tich hop véi cdc m6 hinh dai hoc théng minh d€ phat huy kha ning hd tro sinh vién
khiém thi trong cac truong dai hoc Viét Nam. Cung véi d6, nghién cttu cling chi ra 1 trinh phat trién dai
hoc thong minh tich hop hé thong tri tué nhan tao chuyén van ban thanh giong néi mot cach phu hop cho

cac treong dai hoc Viét Nam.

Tw khoa: hé thong tri tué nhan tao, chuyén van ban thanh giong ndi, hoa nhap gido duc, dai hoc théng minh,

chuyén d6i s6, sinh vién khiém thi
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Abstract. People with disabilities have been facing difficulties and barriers in terms of inclusive education,
especially at the undergraduate level. In recent years, building and applying the smart university model
based on the development of science, technology, and engineering has gradually opened up learning
opportunities for disabled people. This study evaluated text-to-speech systems and conducted performance
experiments on the integration ability of the smart university model in order to better support visually
impaired students in Vietnam’s universities. Along with this, it also showed a suitable roadmap for
integrating text-to-speech artificial intelligence systems into the smart university model for Vietnam’s

universities.
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1 Pit van deé

Gido duc twong quan chdt ché véi chénh léch vé ty 1é tham gia lwc luong lao dong gitta
nhém nguoi khuyét tat va khong khuyét tat. Do khong duoc dén truong cling nhu viéc thu huong
gido duc con thap nén nguodi khuyét tat thidu kién thitc va ki ning sdng, dan dén mat co hoi viéc
lam. Theo két qua Diéu tra Qudc gia nguoi khuyét tat tai Viét Nam ndm 2016! do Tong cuc Thong
ké thuc hién vao cudi nam 2016 dén ndm 2017, véi su tro gitp ky thuat caa UNICEF, hon 7% dan
sO tir 2 tudi tro 1én (khoang hon 6,2 triéu nguoi) la nguoi khuyét tat. Chénh léch vé ty 1é di hoc
gitta nguoi khuyét tat va khong khuyét tat tang 1én & cac cap hoc cao hon. Pai da s6 hoc sinh
khuyét tat dang tham gia hoc tap trong 16p hoc thong thuong ¢ cac truong hoc thong thuong.
Trén thuc t€, chi c6 0,5% nguoi khuyét tat hoc trong 16p hoc chuyén biét va 1,0% hoc sinh ¢ treong

chuyén biét.

Trong cac nghién ctru dé cap dén moi treong hoc duong, Pivik va cs. [1] xac dinh ba khia
canh can duoc giai quyét véi tu cach 1a nguoi hd tro: diéu chinh moi truong, thay ddi chinh sach
va ngudn luc thé ché. Vé nhiing thay d&i vé moi truong, ho cho rang diéu quan trong 1a phai bao
gom cac nguodn luc cong nghé va diéu chinh co so ha tang theo nhu cau ctia hoc sinh, va vé céc

chinh sach, ho khuyén nghi gido duc nguoi dan va diéu chinh chuong trinh giang day.

Dai hoc thong minh (DPHTM) la mot khai niém lién quan dén viéc hién dai hda toan dién
tat ca cac quy trinh gido duc véi sy xudt hién ctia cac cong nghé nhu bang théng minh, man hinh
thong minh va truy cap Internet khong day ¢ moi noi ma trung tam la cac 16p hoc thong minh.
Mot 16p hoc thong minh tich hop cac cong nghé nhan dang giong noi, thi giac may tinh, cong
nghé IoT két hop v6i cac ky thuat phan tich xa hoi va hanh vi cling nhuw cac cac cong nghé khéc,
duoc goi chung la cac tdc nhan thong minh, d€ cung cap trai nghiém gido duc tir xa twong tu nhu
trai nghiém 16p hoc truyén thong cho moi d6i twong. Voi nhitng khé khan ma sinh vién khuyét
tat gap phai trong cudc séng va trong truong hoc, 16p hoc thong minh sé mang lai nhiéu loi ich
va giup sinh vién hoc tdp hiéu qua hon. D&i véi nhiing sinh vién khiém thi, viéc sit dung cac hé

thong chuyén doi van ban thanh giong ndi iing dung tri tué nhan tao (Text - to - Speech Artificial

L https://www.gso.gov.vn/wp-content/uploads/2019/04/Baocao-nguoikhuyet-tat.pdf
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Intelligence - TTS Al) dang dwoc nghién cttu ap dung dé hd trg kha nang hoc tap cling nhuw giang
day trong gido duc thong minh.

Viéc xudt hién ngay cang nhiéu cac hé thdng TTS Al da hd tro nhiéu mat trong cudc sdng.
Nhiéu truong dai hoc da va dang trién khai cac cong nghé ciing nhu cac hé théng phan mém hd
tro ngwoi hoc noéi chung va sinh vién khuyét tat néi riéng [2, 3]. Viéc danh gia chat luong cac hé
thong TTS dua trén tinh ndng trong cac hoat dong hoc tap noéi chung [4, 5] cling nhu trong trieong
dai hoc [6] da duoc thyce hién. Tuy nhién, viéc danh gid hiéu qua cua cac hé thong nay khi tich
hop vao dai hoc thong minh van chua dwoc thuce hién [3, 6]. Diéu nay ciing tuong tu doi voi
nhiéu cdng nghé, ky thuat dwgc ing dung, trién khai trong qua trinh chuyén doi tir dai hoc truyén
thong sang dai hoc thong minh bai tinh chat phie tap va méi mé ctia van dé. Yéu cau cép thiét
dat ra hién nay la can phai c6 mo hinh dai hoc thong minh véi nhitng cong nghé, ky thuat tich
hop phu hop va 19 trinh chuyén d6i tir dai hoc truyén thdng sang dai hoc thong minh thich hop

cho cac treong dai hoc. Vi vay, nghién cttu sé tap trung giai quyét cac van dé sau:

— Nghién ctru tich hgp hé thong TTS Al vao m6 hinh dai hoc thong minh phu hop véi thue
tién nham dinh hudng cho tién trinh cong nghé hda gido duc trong cac trudong dai hoc ¢ Viét Nam

hién nay.

- Danh gia hiéu nadng cta cac hé thong TTS Al tich hop vao m6 hinh dai hoc thong minh
trong quad trinh chuyén d&i nham hd tro lwa chon ding giai phap, t6i da héa loi ich, t&i thidu héa
chi phi.

— Khuyén nghi 16 trinh tich hop hé thong TTS Al vao m6 hinh dai hoc thong minh phut hop

voi cac truong dai hoc.

Su chuyén d6i va trién khai cac md hinh dai hoc thong minh sé gitp cac treong dai hoc
Viét Nam trang bi, ap dung nhitng thanh twu ctia khoa hoc, ky thuat, cong nghé nhdm hd tro,
dem lai nhiéu 1oi ich khong chi cho nguoi hoc binh thuong ma ca nhitng nguoi khuyét tat trong
qua trinh day - hoc. Phéan con lai ctia bai bao duoc td chite nhu sau: Cac cong trinh lién quan dén
cac dai hoc thong minh, trong do tap trung vao cac hé thong TTS Al duoc trinh bay trong tiéu
muc 2. Tiéu muc 3 trinh bay kién tric tich hop cac hé thdng TTS Al vao md hinh dai hoc thong
minh. Thi nghiém kiém chiing dwoc md ta trong tiéu muc 4. L trinh chuyén ddi va trién khai dai
hoc théng minh duoc dé xuét trong tiéu muc 5. Tiéu muc 6 néu két luan va dinh huéng nghién

ctu tiép theo.

2 Cdc cong trinh lién quan

Nhitng budc nhay vot ctia Cach mang cong nghiép 4.0 (CMCN 4.0) ddt ra nhiéu thach thire
[7, 8], va phat sinh thém rat nhiéu nganh nghé méi trén thi truong lao déng [9, 10]. Sy thay d6i
nay doi hoi gido duc phai dem lai cho nguroi hoc nang luc thich ttng véi thach thire [11, 12] va
nhitng yéu cau mdi ma cac phuong phap gido duc truyén thong khong thé dap tng [11, 13]. Do
d¢, treong dai hoc 1a noi cung cdp nguon nhan luc bac cao cho xa hoi [8, 9] ciing phai thay doi

toan dién ca vé mo hinh [14, 15], ndi dung chuong trinh [9, 12] va phuwong thire dao tao [16, 17].
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Céc y tuong vé gido duc thdong minh (Smart Education - SmE), truong dai hoc thong minh
(Smart University - SmU), 16p hoc thong minh (Smart Classroom - SmC), moi treong hoc tap
thong minh (Smart Learning Environments - SLE) da tr¢ thanh chu dé chinh ctia nhiéu su kién,
du an qudc t&€ va qudc gia. Xu hudng chuyén tir mé hinh dai hoc truyén théng sang dai hoc thong
minh dang tré thanh tat yéu, ddp ting yéu cau xa hoi hién nay. Béng vai tro 1a nhan td co ban,
trung tam trong viéc xay dung, trién khai cac mo hinh dai hoc thong minh, 16p hoc thong minh
can toi wu héa viéc trinh bay ndi dung giang day, truy cap thuan tién cac tai nguyén hoc tap, tinh
tuong tac sau séc ctia viée day va hoc, nhan thitc va phat hién theo ngt canh, bé tri va quan ly
16p hoc dwa trén cac tac nhan thong minh, mot trong s6 dé la cac hé thong tri tué nhan tao chuyén

van ban thanh giong néi.

Mot trong nhitng cong nghé dang duoc nghién ctru trién khai trong cac 16p hoc thong minh
la cac hé thong TTS Al nham hd tro cho hoat ddng day - hoc no6i chung va sinh vién khiém thi ndi
riéng trong moi truong dai hoc. Chuyén van ban thanh giong ndi (Text - to - Speech - TTS) la mot
co ché€ giup chuyén d6i van ban viét thanh 10i néi. Qua trinh nay tuan theo hai budc chinh, d6 la
phén tich van ban va tao dang séng giong néi. Trong vai thap ky qua, cong nghé chuyén van ban
thanh giong ndi da phat trién nhanh véi sy trg gitp ctia nhiéu cong nghé khac nhau nhuw tri tué
nhén tao va hoc may [18]. St dung cac cong nghé hoc may, viéc tong hop giong ndi trong hé
thdng chuyén van ban thanh giong néi hd tro tao ra cac hé thdng may tinh c6 giong ndi giong
con nguoi. Cac thanh phan chinh cta hé thdng chuyén van ban thanh giong ndi bao gom [19]:

—Mb6-dun Xtr Iy ngdn ngit tu nhién (Natural Language Processing - NLP) tao ra phién am
cuia van ban dau vao va ngr diéu trong mét s6 treong hop (ngtr diéu, thoi luong, bién do va

cuong do).

- Pau ra dix liéu tr mo-dun Xr ly ngdn ngtr tw nhién (NLP) duwoc mo-dun X ly tin hiéu
s0 (Digital Signal Processing - DSP) chuyén d6i thanh 16 noi.

Céc hé thong chuyén van ban thanh giong noi cta cac ngon ngtt khac nhau dua trén cac
chi s6 chét lwong nhu ty 1€ nhan dang, tinh chinh xac, diém TTS, dd chinh xac, kha ning goi nhé

va diém F1.

Su thanh cong ctia hé thong chuyén véan ban thanh giong néi dwa trén cac yéu t6 khac nhau
nhu: linh viee s6 treong ctia giong noi, tinh rd rang, tinh tw nhién va cac yéu t6 thudc vé con nguoi
nhu tinh dé hiéu. Tinh ndng d6 6 am thanh tao ra chat luong hoéc s8 lwgng tir duoc hinh thanh
trong mot cau [20]. Thuat ngl tinh tw nhién xac dinh tinh wu viét cta viéc tao 10i ndi trong bdi
canh phat am, thé hién cam xdc va cau trtc thoi gian ctia né. Lwa chon loai giong noi tuy theo so
thich cua nguoi nghe la tinh nang vuot trdi ctia hé thong chuyén van ban thanh giong ndi. Tinh
tw nhién va so thich déu bi anh hudng thong qua tinh nang chuyén van ban thanh giong néi ciing

nhw thong qua chat luong giong noéi va am thanh anh hwong dén thong diép nhan dwoc [21].

Hoc sau (Deep Learning - DL) la m6t huedng nghién ctru méi trong linh viec hoc may nhitng
nam gan day. N6 c6 thé nam bat hiéu qua cac cdu trac an bén trong ctia di liéu va st dung cac

kha nang 1ap mo hinh manh mé hon dé€ mo ta dit liéu [22]. Dua trén phuong phap hoc sau dé
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tong hop tiéng noi, nhiéu mo hinh da duoc dé xuat nhue mdy Boltzmann gidi han (Restrictive
Boltzmann Machine - RBM), mang niém tin sau (Deep Belief Network - DBN), mang mat do hén
hop sau (Deep Mixture Density Network - DMDN), bo nhé ngan dai han hai chiéu sau (Deep
Bidirectional Long Short-Term Memory - DBLSTM), WaveNet, Tacotron va mang than kinh tich
chap (Convolutional Neural Network - CNN).

WaveNet [23] duoc phét trién ttr mo6 hinh PixelCNN [24] hodc PixelRNN [25] ap dung trong
linh viee tao hinh anh, day la mo hinh tao cac dang séng am thanh thé manh mé. Mdc dit md hinh
WaveNet c6 thé tao ra am thanh chat lwong cao nhung van gép phai cac van dé sau: (1) qua cham
vi du doan cua tung diém 1ay mau ludn phu thudc vao cac diém 1dy mau da du doan trude dé;
(2) phu thudc vao cac dic diém ngdn ngit tir giao dién nguoi dung TTS hién c6 va cac 16i tir phan

tich van ban giao dién nguoi dung sé anh hudng truc ti€p dén hiéu qua tong hop.

D¢ giai quyét nhitng van dé nay, WaveNet song song dugc dé xuat dé cai thién hiéu qua
18y mau. N6 c6 kha néng tao ra cdc mau giong ndi c6 do trung thuc cao véi tdc d6 nhanh hon 20
lan [26]. Mot mo hinh no-ron khéc la Deep Voice [27] cling duoc dé xuét d€ thay thé tirng thanh
phén bao gom giao dién nguoi dung phan tich van ban, mé hinh &m thanh va bd tong hop giong
néi bang mot mang no-ron tuong tng. Tuy nhién, vi mdi thanh phan duoc dao tao ddc lap nén

né khong phai la su tong hop tir dau dén cudi thuece su.

Tacotron [28] 1a mot m6 hinh tong hop tiéng noéi hoan chinh tir dau dén cudi. N6 cd kha nang
dao tao mot md hinh tong hop giong ndi vdi cac cdp <van ban, am thanh>, do d6, giam bét nhu cau
veé ky thuét tinh ndng ton nhiéu cong sttc. Ngoai ra, vi nd dua trén cap do ky twe nén cé thé ap dung
cho hau hét cac loai ng6én ngit bao gom ca tiéng Quan Thoai cua Trung Qudc. Vi Tacotron la mot
mo6 hinh hoan chinh tit dau dén cudi anh xa truec tiép van ban dau vao sang biéu d6 phé Mel nén
nhan duoc nhiéu sy chd y ctia cac nha nghién ctru va nhiéu phién ban cai tién khac nhau da duoc

dé xuét.

CAc tac gia trong [29] cling dé& xudt hé théng Tacotron2 d€ tao tin hiéu am thanh dan dén
diém y kién trung binh (Mean Opinion Score - MOS) rat cao, c6 thé€ so sanh vo6i 10i néi cua con
nguoi [30]. Mdc du hé thong dau cudi dya trén Tacotron dat hiéu sudt day hita hen trong thoi

gian gan day nhung van ¢ moét nhuoc diém la c¢6 nhiéu don vi 13p lai.

Nhiéu cdng trinh da dwoc dé xuat nham giai quyét van dé cé nhiéu don vi 1ap lai. Cac tac gia
trong [31] dé xuat mot mang tich chap sau (Deep Convolutional Network - DCN) véi sy ch1 y rang,
hudng dan ¢ thé duoc dao tao nhanh hon nhiéu so véi hé thong than kinh tién tién nhat dua trén
RNN. Khac v6i md hinh WaveNet st dung cau trtic tich chdp hoan toan nhw mot loai bd phat am
hodc phan phu trg, Ref. dung hon la mot frond-end (va hau hét qua trinh xt ly back-end) c6 thé
tong hop mot phd. Céc tac gia trong [32, p. 3] da dé xuat mot kién truc tir ky tw dén pho tich chap
hoan toan méi, c6 tén la Deep Voice 3, d€ tong hop giong noéi, cho phép tinh toan song song hoan

toan d€ lam cho qua trinh dao tao nhanh hon so véi sit dung cac don vi lap lai.
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Cung véi cac thuat toan va mo hinh xtr ly TTS ngay cang phat trién, cac hang phan mém
cting nhu cac cong ty cong nghé 16n da va dang phat trién cac nén tang, hé thong chuyén van ban

thanh giong ndi phuc vu cho nhiéu muc dich khéc nhau [4, 33, 34].

Ngoai nhirng tién bd tiém nang trong cdng nghé TTS, cd thé co nhiéu tién bo trong viéc tich
hop cong nghé nay véi cac cong nghé khac [34]. Chat luong ctia cac hé thong TTS va kha nang tich
hop vao md hinh dai hoc thong minh ciing da duoc nghién ctru [2, 6], khang dinh vai tro to 1én ctia
céc cong nghé Al néi chung va cdc hé thdng TTS noéi riéng trong viéc hd tro cac hoat dong giang

day va hoc tap trong truong dai hoc.

3  Kién truc tich hgp hé thong tri tué nhan tao chuyén vin ban thanh giong
noi vao mo6 hinh dai hoc thong minh

Viéc chuyén d6i tlr gido duc truyén thdng sang gido duc thong minh la tat yéu nham dap
tng nhitng yéu cau mai ctia cudc cach mang cong nghiép 4.0 [11, 14]. Mot trong nhitng nguoi tién
phong xay dung mo6 hinh DPHTM la Vladimir Uskov [35] véi cai nhin toan canh vé thanh phéan ciing
nhu vé mat ky thuat, cong nghé ctia m6 hinh PHTM. Theo d6, PHTM va gido duc thong minh thé
hién sy tich hgp ctia 1) Cac hé théng tri tué va thong minh [35], d6i tuong thong minh [36] va moi
trieong thong minh [37]; 2) Cong nghé thong minh [38], cac nganh khac nhau ctia khoa hoc may tinh
va ky thuat may tinh [10]; 3) Phan mém gido duc thong minh hién dai, hé thong phan ctng [7, 35],
tac nhan, cong cu [38, 39] va 4) Phuong phap su pham sang tao [16, 36], cac chién lugc giang day [9,
17], va phuong phap hoc tap duya trén cong nghé tién tién [9, 40].

Tuy nhién, viéc dé xuét kién truc tich hop cac hé thong tri tué va thong minh vao md hinh
dai hoc théng minh nhw thé nao cho phu hop van chua thuc su duoc quan tam [2, 3]. Dua trén
cac nghién ctru & muc 2 két hop v6i phuong phap tiép cin va phin tich sing tao cé hé thong [41],
nghién ctru nay dé xuat mot kién tric tich hgp hé thong tri tué nhan tao chuyén van ban thanh
giong ndi vao mod hinh dai hoc thong minh dugc trinh bay trong Hinh 1.

Trong kién tric nay cé sy tich hop ctia hé thdng tri tué nhan tao chuyén van ban thanh
giong noi (khung mau xanh 14 cay) véi cac thiét bi cia mo6 hinh dai hoc thong minh (khung mau
hong), cu théla cac thiét bi dau cudi, ha tang ky thuat cong nghé thong tin, truyén thong, cac kho

dit liéu ctia mo6 hinh dai hoc thong minh.
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Hinh 1. M6 hinh dai hoc thong minh tich hop hé thong tri tué nhan tao chuyén van ban thanh giong néi
(T2S Al)

3.1 Thu thdp dit liéu van ban

Vi viéc trién khai mo hinh dai hoc thong minh ma trung tam la 16p hoc thong minh, méi
truong hoc tap thong minh, cac thiét bi, cdng nghé, cam bién nhan dang duwoc lép ddt trong khuon
vién 16p hoc cling nhu toan truong. Cac thiét bi ky thuat s6 nhw camera, webcam, may anh, may
chiéu, dién thoai thong minh dong vai tro la cac thiét bi thu nhan dit liéu van ban dau vao cho hé
thdng tri tué nhan tao chuyén van ban thanh giong noéi ttr nhiéu nguén khac nhau nhu sach giao

khoa, b4o chi, chit viét tit, cdc ghi cht cling nhu cac loai chit trén cac hinh anh.

C4c thiét bi nhap dir liéu nay thong qua mot hé théng giao dién nguoi dung d€ dwa cac div
liéu van ban can chuyén thanh giong noi vao cac kho dit liéu dudi dang hinh anh. Hé thong giao
dién nguoi dung nhéap liéu bao gom cac tng dung hodc cac API cho dién thoai, may tinh va cac
thiét bi khac hd tro ngudi duing cd thé st dung nhiéu phuong thitc khac nhau dé dua van ban
yéu cau vao kho dix liéu. Céc kho dir liéu bao gom cac hé thdng may cha phuc vu cho cac hoat
dong khac nhau cua m6 hinh dai hoc thong minh ciing nhu cac dich vu dam may cta cac hé

thong trong hé thong tri tué nhan tao chuyén van ban thanh giong ndi.

3.2 Kho ditliéu

Trong cac hé thong tri tué nhan tao chuyén cac van ban thanh giong noi (Text-to-Speech
Artificial Intelligence - TTS AI), kho dit liéu dong vai tro rdt quan trong trong viéc luu trie cac tap

d@ liéu dao tao ciing nhu cac dir liéu van ban dau vao.
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Kho dit liéu van ban dung d€ luu trit cac van ban dau vao cua hé thong TTS Al duoc hé
thong nhéap liéu chuyén dén. Ngoai ra, kho dit liéu van ban con luu tri cac tap dix liéu dao tao
cua cac loai ngoén ngir khac nhau, bao géom cac déc trung vé mat nglt nghia, ngdn ngt, cling nhw
cac ddc tinh vé tir, nglr va cau. Kho dir liéu van ban phuc vu cho hé thong nhan dang, x& ly van

ban dau vao.

Kho dit liéu giong noéi phuc vu cho hé thong tong hop giong ndi. T két qua x¢ ly, phan
tich van ban cua giai doan trude, dit liéu duoc chuyén dén kho dir liéu giong ndi dé€ hé thong

tong hop giong nodi c6 thé xi Iy va dua ra két qua phat am phu hop véi van ban yéu cau.

Kho dir liéu song am luu tri tap dix liéu dao tao lién quan dén viéc tao séng am ciing nhw
d@ liéu két qua tir viéc tong hop giong nodi chuyén dén. N6 bao gom ca cac dir liéu giong noi ty
nhién cua cac ngon ngit tir cac ddi twong khac nhau dé cé thé dwa ra giong noéi phu hop véi yéu

cau ctia hé thong tao giong ndi.

3.3 Xttlyvan ban

Trong giai doan tién xtt 1y van ban cta chu trinh chuyén van ban thanh giong ndi, van ban
dau vao dugc nhan dang va chuyén thanh dinh dang chuan hoa dé€ phan con lai ctia hé thong ¢
thé hiéu duoc. N6 ciing ¢6 thé lién quan dén viéc tang s6 lugng va chia van ban dau vao thanh
cac cau va ky tw, tit riéng biét. Sau do, van ban dwoc xt ly trede duoc chia thanh thong tin c6 y
nghia bang cach st dung cac quy tac dién dat va md hinh ngdn ngit trong giai doan dién dat theo
giai diéu. Cac thuat toan nhan dang, x& ly anh két hop cac mo hinh hoc mdy va di liéu dao tao
luu trit trong kho dit liéu van ban dugc stv dung dé€ xac dinh chinh xac cac ky tw, ti, cau trong

van ban yéu cau.

Dé€ thuc hién phan doan am vi va chu thich trén ngi liéu, cac hé thong xtt ly, phan tich van

ban thuong st dung nam cap do sau:

Cdp do am vi: cac ky hiéu nglt am ctia am trudc trudc, am trudc, am sau, am sau hodc am

sau sau; khoang cach tién hodc lui cia am vi hién tai trong am tiét.

Cdp d¢ dm tiét: am tiét trude do, hién tai hay am tiét tiép theo dwoc nhdn manh; sd luong
am vi chira trong am tiét trude, hién tai hodc tiép theo; khoang cach tién hodc lui ctia am tiét hién
tai trong tir hodc cum tir; s6 lwong am tiét duwoc nhan trede hodce sau am tiét hién tai trong cum
tt; khoang cach tir Am tiét hién tai dén am tiét dwge nhdn manh gan nhat vé phia trede hodc phia

sau; nglr &m nguyén am ctia am tiét hién tai.

Cdp d¢ tir: phan 101 ndi (Part of Speech - POS) cua tir truede, tir hién tai hodc tir tiép theo; s6
luong am tiét cua tie truede, tir hién tai hodc ti tiép theo; vi tri tién hodc lui cha tit hién tai trong
cum ti; ttr ndi dung tién hodc lui cua tir hién tai trong cum tit; khoang cach tir tir hién tai dén tt

ndi dung gan nhat vé phia trede hodc phia sau; POS ctia tie truede do, tir hién tai hoac tir tiép theo.

Cap d¢ cum tir: s6 lwgng am tiét ctia cum tir trede do, hién tai hodc tiép theo; s6 luong tir
cua cum ttr trede do, hién tai hodc tiép theo; vi tri tién hodc lui ctia cum tir hién tai trong cau; chu

thich prosodic ctia cum ttr hién tai.
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Cadp dg cdu: SO lwgng am tiét, tir hodc cum tir trong cau hién tai.

Van ban yéu cau sau khi duoc xtt ly, phan tich sé duwoc dwa vao kho di liéu van ban dé
luu trit, phuc vu cho cac hoat dong xtt ly, phan tich tiép theo. N6 cling duoc chuyén dén hé thong

tong hop giong nodi d€ xtt ly trong giai doan tiép theo cua chu trinh.

34 Tong hop giong ndi

Heé thong tong hop giong noéi dua trén két qua nhan dang, phan tich van ban ¢ budc trudce
két hop céc quy luat, dir liéu dao tao sdn c6 cling véi cac phuwong phap téng hop giong ndi phit
hop (da trinh bay 6 muc 2) d€ dwa ra cdc am thanh phu hop véi tiing ky tw, tit, cum tir va cau ctia
véan ban yéu cau.

Sau d6, hé thdng sé tong hgp am thanh cta ting tir, cum tt, va cau, két hop véi cac ghép
ndi, nglt diéu d€ cho ra cau néi hoan chinh. Két qua xtt ly ctia qud trinh nay sé la dau vao cho hé

thdng tao giong nodi cting nhu luu trix lai d€ sit dung cho nhiing lan tong hop tiép theo.

3.5 Tao giong noi

Vi két qua ctia hé thdng tong hop giong noi, hé thong tao giong noi sé lya chon ngodn ngt,
giong diéu ty nhién phu hop véi van ban yéu cau ban dau dé€ tao ra cac song am tuong thich voi

A~ & ~ v A 3\
cau ndi cing nhu doan van dau vao.

Ngoai ra, hé thdng nay con tao ra cc tin hiéu dau ra phtt hop vdéi cac thiét bi sdn c6 trong
mo hinh dai hoc thong minh, thé hién sy dong bd hda vé mat ky thuat va cong nghé, dap tng

yéu cau cua cac d6i tuong st dung cac thiét bi khac nhau trong moéi truong gido duc thong minh.

4  Thi nghiém kiém ching viéc tich hgp hé thong TTS Al vao mé hinh dai
hoc thong minh

41 MO0 ta vé dit liéu va cich thiec thu thap, phan tich

Pé danh gia hiéu néng cta viéc sit dung va tich hgp cac hé thong TTS Al vao md hinh dai
hoc thong minh, nghién cttu lwra chon mot s6 hé thong TTS Al va cach thitc sit dung ching trong
thuee t&€ v6i hai hinh thiee 1a stt dung ting dung va tich hop API duoc trinh bay trong Bang 1.

C6 thé thdy mot s6 nén tang st dung tng dung nhw IBM, Google, Amazon déu st dung
dich vu giao dién lap trinh ¢ng dung dam may (Cloud Application Programming Interface -
Cloud API). Vi vay, nghién cttu stt dung Cloud API d€ danh gia hiéu nang cua cac nén tang TTS
trong qua trinh tich hop véi mo hinh dai hoc thong minh. Nhu vay, tat ca 15 nén tang TTS Al sé

dwoc dua vao danh gid trong nghién cttu nay.

Céc yéu td duoc lua chon dé€ danh gia hiéu néng caa cac hé thong TTS Al bao gom: sw chinh
xdc (kha ning doc ding cac tén/ danh tir riéng thudc ngdn ngir khéc tiéng Anh) [42]; sw trdi chdy, dé

nghe (tr ngl, cdu va van ban dwoc tong hop lién mach, giong ndi c6 am diéu dung véi ngir canh,
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Bang 1. Cac hé thong Text-to-Speech (TTS) va hinh thitc st dung

Nén tang chuyén vin ban thanh gigng néi

St dung tng dung

Tich hop API

IBM Watson TTS Watson Assistant Dich vu dam may API
Microsoft Speech Lync Assistant Dich vu ddm may API
Google Cloud TTS Home Assistant Dich vu dam may API
Mac TTS AppleScipt Dich vu dam may API
Naturaltts Dich vu dam may API
VocaliD’s MyVocaliD Dich vu dam may API
LOVO Studio Dich vu dam may API
Respeecher Dich vu dam may API
Woord - TTS Woord Text to Speech Dich vu dam may API
Amazon Polly PollyPlayer Dich vu dam may API
ReadSpeaker Dich vu dam may API
Nuance TTS Dich vu dam may API
Acapela VaaS Dich vu dam may API
Resemble Resembleai App Dich vu dam may API
Workflow
Murf TTS Murf App Dich vu dam may API

két hop cac ghép néi chinh xac) [5, 43]; sw tw nhién, thin thién véi nguoi ding (cac tie ngle va cau duoc
phat ra giéng vdi giong ndi tu nhién) [44]; t6c do (t0c do phat am phu hop v6i nguoi nghe) [5]; chit
liegng (cac tlt ngit trong van ban dugc phat am 16 rang, dé hiéu) [4]. Cac yéu t8 nay sé twong ting
phan anh hiéu nang ctia cac hé thong con trong hé thong TTS AI ¢ Hinh 1.

Céc yéu td trén duoc danh gia dua trén thang do Diém y kién trung binh (Mean Opinion
Score - MOS) vé6i 5 mttc d9 xép hang tir T¢, Kém, Binh thuwong, Tot, Xuat sic duoc anh xa thanh

cac so tir 1 dén 5.

Thi nghiém dwoc thuc hién dua trén viéc lwa chon 35 sinh vién hoc tiéng Anh tham gia
nghién ctru. Sinh vién sé nghe ngau nhién 30 van ban duoc 14y ra tlr mot tap dit liéu dau vao gom
1.000 van ban tiéng Anh qua hé thdng TTS Al bat ky, mdi hé thong sé& phat 3 van ban véi cac
giong doc ctia ca nam va nit. Mdi sinh vién sé nghe 2 trong 3 doan van ban duoc chon ngau nhién
ctia mot hé théng TTS. Nhu vay, moi hé thdng TTS sé phét 70 van ban. Sinh vién sé khong duoc
biét minh dang st dung hé thong nao. Do cac hé thong TTS Al duoc st dung trong hé thong déu
stt dung dich vu Cloud API nén sinh vién ¢6 thé st dung cac phuong tién, thiét bi khac nhau

trong 16p hoc cling nhu ctia ca nhan dé nghe cac giong noéi duoc tong hop tir cac hé thong nay.

Sau d¢, sinh vién duoc doc cac van ban ma cac hé thong TTS Al da tong hop giong noi.
Dai chiéu van ban véi két qua nghe dugc, sinh vién thyce hién danh gid muie d6 hai long vé cac

yéu td can khao sat thong qua mot bang hoi voi cac yéu cau cu thé nhw ¢ Bang 2.
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Bang 2. Cac yéu t6 danh gia hiéu nang cua cac hé thong TTS Al

o Al g . . Th dié doi
Yéu to Nhin dinh, danh gia ahg Clemh quy col
1 2 3 4 5
Chinh xac trong cac danh ttr
riéng, cac tir viét tit, cac tir R A ] .
ghép néi: cho thdy muc do Rat khong Khéng Tam Chinh Rat
S chinh x4c ctia 4m. thanh l&i chinh xdc  chinh xdc  chdp nhéan X4c chinh x4c
w
chinh ~ NOiso véi tir trong van ban.
xdc Phat &m chinh x4ac: nhan thay
bét ky di€m bat thuong nao  RAt khong Khong Tam Chinh Rat
trong cdch phdt am cau tw  chinh xac  chinh xdc  chap nhan Xac chinh xac
nhién hay khong?
Tinh biéu cam: cho biét cam . . .
nhén vé am thanh giong ndi Ratm Pon diéu Blr\lh Biéu cam .A,R at7
Sutrdi  qon diéu hay rat biéu cam? don diu thuong bicu cam
;’ei“y’ Pht am am thanh 1oi ni:
oo Cho biét giong noi 6 thé \OnghA ¢ o Or};,gAt Phanbiét Phanbiét Phan biét
8 phén biét rd rang cac tir ngir na‘;}f an - phanbie kha rd ) ratro
va cau, ngat cau hay khong? et ro
D6 dé chiu cua giong noi: I R . .
giong ndi nghe thay dé chiu Rat:kh(.)ng K:hon.g Blr\lh D& chiu :Rat.
Sw tr haykhong? dé chiu dé chiu thueong dé chiu
nhién, Tinh nhan tao: ¢ nghi rr?mg Tuong Hoan toan
than day la giong ndi ctia nguwoi Hoan toan Tuong - doi R
i3 . A x P Hoi giong N khong
thién may khong? giong déi giong khong n
v0i gidng giong
Zgum S}.r pht ,.hol?: 6 ?ghi 1‘51‘1% Hokn toin Tuciflg o Tuong o
ung  giong néi nay phtu hop véi Khone phit doi Kha phu 46i phu Hoan toan
ngit canh nay khong? &P khong hop P pht hop
hop . hop
pht hop
T6c d6 ndi: cho biét toc dod ) . ) )
truyén tai thong diép phu Qua Qlfa Hoi an Phu hop
hop hay khéng. nhanh cham nhanh cham
N lwc theo kip: chobiétmc  Rét nd luc N©b lwe N©b lwe Can it nd Khéng
Tée d6 d6 nd luc phai thyc hién @€ nhung nhiéu vira phai e d& can nd luc
€% theo kip thong diép. khong moi theo thi theo S van theo
; . . theo kip .
theo kip kip kip kip
Thoai mai tiép nhan: mc dd Y R . .
e x A Rat khong Khéng Binh Thoai Rat
thoai mai trong ti€p nhan
thong diep thodimai  thoai mai thuong mai thoai mai
N luc 13 he: mitc d6né Ratnd1 x . . <
lu’((): “’;,f’mg nghe: mue oo BALNOME N Iye NSlyc  Canitnd  Khong
tc phai thuc hién d€ hiéu nhung o R .. ~ W X
N o . nhiéu vira phai luc dé can no lyc
B thong diép. khong e N o P
Chat hicu mdi hiéu thi hiéu hiéu van hiéu
lwong  “\gn de ve hiéu: nhan thay it
nhimg tir don l¢ kné hieu :c:;‘ Nhiéu tir Mot s§ fttr  Khong cé

hay khong.
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P A s . . Thang dié doi
Yéu to Nhin dinh, danh gia ans ciem quy Co
1 2 3 4 5
Tinh dé hiéu: ¢ thé hidu 16 o Tuong . o
giong néi tir he théng nay Tloantoan gyl Binh g, Hoantoan
« kho hiéu o thuong deé hiéu
khong? hiéu
An teong chung: danh gia .
chdt luong a&m thanh cta Té Kém Blr‘lh Tot Xudt sic
i thuong

giong noi da nghe.

S6 liéu thu thap duwoc phan tich dua trén phan mém SPSS 20 véi cac cdng cu nhu phén tich
do tin cay thang do Cronbach’s Alpha, thdng ké mo ta dé tinh toan gid tri trung binh vé diém s6
MOS ctia mbi hé thdng TTS Al, tir d6 tién hanh phan tich sy khac biét vé gia tri trung binh gitra

cac hé thdng nay.

4.2  Két qua phan tich va danh gia

Tac gia tién hanh phan tich d6 tin ciy ctia cac thang do bang cach st dung hé sd tin cay

Cronbach’s Alpha. Gia tri Cronbach’s Alpha ctia cac nhan t& dugc thé hién trong Bang 3.

Céc nhan td déu c6 hé s6 Cronbach’s > 0,6 nén dam bao d6 tin cay. Ti€p tuc phan tich gia
tri trung binh cta cac hé thong TTS Al duya trén thong ké mo ta, két qua duoc trinh bay ¢ Bang
4.

Nhin vao Bang 4, c6 thé nhan thay gia tri trung binh cta cac hé thong TTS Al la tuong d6i
dong déu, khong c6 s khac biét qua nhiéu gitta cac hé thong nay. Cac hé thdng ctia cac cong ty
cong nghé 16n nhu Google, Microsoft, Mac, Amazon van duoc danh gia cao. Bén canh d6, mét s
hé théng TTS Al ctia mdt s6 cong ty chi sit dung cdng nghé dién toan ddm may API van nhan

dwoc si danh gia cao ttt nhitng ngwoi trai nghiém nhue LOVO Studio, Read Speaker.

Bang 3. Gia tri Cronbach’s alpha ctia cdc nhén t6 trong nghién cttu

Bién quan sat Cronbach’s alpha
Sw chinh xac 0,708
Sw tréi chay 0,766
Su tir nhién 0,689
Toc do 0,747
Chét luong 0,713

Bang 4. Gia tri trung binh ctia cac hé théng TTS Al

Hé théng TTS Al Gia tri trung binh S6 quan sat Do léch chuin
IBM Watson TTS 3,3426 70 0,65330
Microsoft Speech 3,4196 70 0,65058
Google Cloud TTS 3,5110 70 0,61271
Mac TTS 3,4128 70 0,63990
Natural TTS 3,3000 70 0,67708
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Hé théng TTS Al Gia tri trung binh S6 quan sat Po léch chuin
VocallD's 3,3393 70 0,64164
LOVO Studio 3,4682 70 0,62515
Respeecher 3,3360 70 0,57356
Woord TTS 3,3128 70 0,68009
Amazon Polly 3,4238 70 0,62309
ReadSpeaker 3,4202 70 0,61947
Nuance TTS 3,3408 70 0,62418
Acapela VaaS 3,2878 70 0,63951
Resemble 3,2884 70 0,64373
Murf TTS 3,3241 70 0,59290
Téng 3,3685 1.050 0,63299

Dé kiém dinh su khac biét gitta cac gid tri nay, nghién cttu tién hanh phan tich Anova va
thu dugc két qua & Bang 5.

Céc hé s6 Sig cua kiém dinh Levene > 0,05 nghia la khong c6 su khac biét phuwong sai gitta
cac hé thong TTS Al tham gia khao sat. Ti€p tuc xem xét cac két qua khac trong phan tich Anova
0 Bang 6.

Hé s0 Sig. ctia nhan t6 TROI_CHAY 1a 0,003 < 0,05, nghia la ¢ su khéc biét trung binh vé
su troi chay gitra cac hé thong TTS Al (Bang 7). D61 v6i cac yéu t6 con lai, két qua phén tich cho
thdy, khong c6 su khac biét gitra cac hé thong TTS Al vé cac yéu td nay, chiing to co su dong déu
vé mat chat luong, tdc dd, sw chinh xac va sy ty nhién trong cac hé thdng TTS Al tham gia thw

nghiém.

Qua nhitng phan tich trén, c6 thé danh gia cac hé thong TTS Al tham gia khao sat c6 sw
twong dong vé cac yéu t6 danh gid, chi c6 sw khac biét twong d6i vé tinh trdi chay gitra cac hé
thong. Nhu vay, khi tich hop cac hé thong TTS Al vao md hinh dai hoc thdong minh, cac treong
dai hoc ¢6 thé ¢ nhiéu lya chon phut hop, dédc biét la viéc st dung cac hé thong hd tro cong nghé
dién toan ddm may API Van dé quyét dinh con lai 1a chi phi bo ra d€ st dung cac hé thong TTS

Al nay.
Bang 5. Kiém dinh Homogeneity of Variances

Nhén t§ Thong ké Levene df1 df2 Sig.
Sy chinh xac 0,216 14 1035 0,999
Sw troi chay 0,717 14 1035 0,759
Sy tu nhién 1,656 14 1035 0,059
Téc dd 0,734 14 1035 0,741
Chét luong 0,553 14 1035 0,901
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Bang 6. Kiém dinh gia trj trung binh (Robust Tests of Equality of Means)

Nhan t6 Statistic df1 df2 Sig.
S chinh xac Welch 0,864 14 394,272 0,599
Su troi chay Welch 2,415 14 394,252 0,003
Sy tw nhién Welch 0,462 14 394,248 0,952
T6c dd Welch 0,180 14 394,249 1,000
Chét luong Welch 0,190 14 394,270 1,.000

a. Asymptotically F distributed

Bang 7. Su khac biét vé gia tri trung binh ctia Sw troi chay gitia cac hé thdng TTS Al

95% khoang tin cay cho gia tri

Gia tri Sai s6

Nhan t6 Heé théng TTS Al trung binh D6 léch chuan chudn — trur,\'g bin.h” :
Gidi han duéi  Gidi han trén
IBM Watson TTS 3,2357 0,79273 0,09475 3,0467 3,4247
Microsoft Speech 3,5214 0,87822 0,10497 3,3120 3,7308
Google Cloud TTS 3,6429 0,82595 0,09872 3,4459 3,8398
Mac TTS 3,4929 0,80978 0,09679 3,2998 3,6859
Natural TTS 3,2000 0,85719 0,10245 2,9956 3,4044
VocallD's 3,3357 0,95826 0,11453 3,1072 3,5642
Su LOVO Studio 3,6143 0,79933 0,09554 3,4237 3,8049
troi Respeecher 3,2643 0,77423 0,09254 3,0797 3,4489
hdy  Woord TTS 3,2643 0,85855 0,10262 3,0596 3,4690
Amazon Polly 3,4357 0,92047 0,11002 3,2162 3,6552
ReadSpeaker 3,5500 0,77155 0,09222 3,3660 3,7340
Nuance TTS 3,2429 0,80191 0,09585 3,0516 3,4341
Acapela VaaS 3,2214 0,85819 0,10257 3,0168 3,4261
Resemble Speech 3,2643 0,92361 0,11039 3,0441 3,4845
Murf TTS 3,3000 0,78204 0,09347 3,1135 3,4865

5 Lo trinh tich hop hé théng TTS Al vao mé hinh dai hoc thong minh

Nghién ctru nay ap dung phwong phap tiép cin va phin tich sing tao cé hé thong [41] két hop
v6i chinh sach ctia Chinh phu Viét Nam dé€ dé xuat mot mo hinh tong thé dai hoc thong minh
bao quat cac linh viec: Pai hoc thong minh, Gido duc thong minh, Méi treong hoc tap thong minh,
Khuon vién thong minh, Gido vién thong minh, Lép hoc thong minh, trong d6, Lép hoc thong

minh sé€ la yéu t6 co ban nhét trong qud trinh xay dung va trién khai dai hoc thong minh.

Mot 16p hoc thong minh lién quan dén viéc t6i wu hoéa viéc trinh bay noi dung giang day,

truy cap thuan tién cac tai nguyén hoc tap, tinh twong tac sau sac ctia viéc day va hoc, nhan thtic
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va phat hién theo ngtr canh, bd tri va quan ly 16p hoc dua trén cac cdng nghé thdong minh. Céc
16p hoc thong minh tich hgp nhan dang giong noi, thi gidc may tinh va cac cong nghé khac, duoc
goi chung la cac tac nhan thong minh, d€ cung cdp trai nghiém gido duc tir xa teong tu nhuw trai

nghiém 16p hoc truyén théng.

Dbélién két cac linh vuc trén, md hinh sé st dung cac cong nghé tién tién dya trén nén tang
cua Internet, IoT, Cloud, thuc t€ a0 cling nhu cac cam bién, cong nghé nhan dang, nhan biét. Két
hop véi d6 1a hé théng phan mém hd tro cac hoat dong hoc tap, giang day, ghi am, ghi hinh, nhan
dang, nhan biét, gidm sét, phan tich cing cac cong cu phan tich, du bao, suy ludn nham dua ra
nhitng danh gia, nhan dinh theo thoi gian thuec, hd tro cic hoat dong day va hoc, quan ly va diéu
hanh.

Véi viéc nghién cttu, tim hiéu vé mo hinh dai hoc thong minh trong nhitng nam gan day
da ching to cac treong dai hoc Viét Nam da ¢6 sy chuan bi cling nhu dinh hudng chién lugc cho
su phat trién ctia gido duc thong minh, dai hoc thong minh trong nhitng nam t6i. D& hién thuc
hod m6 hinh dé xudt, nghién cttu da dé ra quy trinh chuyén d6i tir dai hoc truyén thong sang dai
hoc thong minh, tap trung vao ba khia canh: quan tri, néi dung chuong trinh va phwong thitc dao
tao. Nhitng khia canh nay sé& duoc cu thé héa bang viéc ting dung cac hé théng quan tri tién tién
da thanh cong trong cac doanh nghiép 16n, cung véi d6 la viéc xay dung 16p hoc thong minh kiéu
mau két hop véi viéc thay d8i noi dung chuong trinh ciing nhir phuong thire dao tao, tir d6 tién
hanh nhan rong mo hinh 16p hoc thong minh ra pham vi toan treong.

Chuyén d6i md hinh quan tri dai hoc

Hién nay, nhiéu nghién cttu ly thuyét ciing nhu thuee tién va thuc t& vé quan tri dai hoc déu
chira ri“mg, xu hudng treong dai hoc hoat ddong nhu mét doanh nghiép dé€ dam bao hiéu qua dau
tw két hop véi huong vi “can thi treong” nh3m thich tng voi nén kinh t€ thi truong nhung tranh
thuong mai hoa dudi su hd trg, giam sat va diéu tiét cia nha niede 1a mo hinh hoat dong t8i wu
nhét trén thé giéi hién nay. Do ¢6 nhiéu diém twong dong gitra cac truong dai hoc va cac doanh
nghiép, cac treong dai hoc cling sé phai d6i mat voi nhiéu van dé rat pho bién véi hau hét cac to
chirc hién dai.

D€ d6i pho véi nhitng van dé trén, mot xu hudng noi bat trong nhitng nam gan day 1a gido
duc dai hoc chuyén sang 4p dung hé thong Hoach dinh tai nguyén doanh nghiép ERP, v6i hy
vong thich ting v6i nhitng thay doi ctia moi treong day canh tranh. Tt sy thanh cong cua viéc
trién khai ERP vao treong dai hoc 6 My, Uc, Anh, hang loat cac trieong dai hoc ¢ cac nuwdc chau
A da nghién cttu tng dung md hinh nay vao céng tac quan 1y nhu Trung Qudc, An P, Han
Qudc, Nhat Ban.

Sau khi trién khai tuong d8i day du cac quy trinh hd tro cling nhw dam bao viéc 1ap ké
hoach va quan ly cac nguodn Iwee dya trén cac hé thong thong tin tich hop nhu ERP, xda bo rao can
vé mat quan ly t8 chirc, cac treong dai hoc sé c6 co s vitng chac d€ tién hanh cac hoat dong
chuyén do6i s6 khéc cling nhuw trién khai viéc cai tién, d6i méi noi dung chuong trinh dao tao cling

nhu phuong thirc dao tao. Cac doi twong trong treong dai hoc nhw giang vién va nguoi hoc sé
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déng hanh véi nhitng tién bd khoa hoc ky thuat, st dung cac san phdm phan cting, phan mém

hd tro cho hoat dong day va hoc, tao tién dé thich nghi v6i nhitng phuwong thiee dao tao maéi.

Chuyén d6i phuong thitc dao tao

Tt nhitng thay d6i vé mat ndi dung chwong trinh dao tao, mot van dé khéc dat ra cho cac
co sO dao tao bac cao 1a cach thike t6 chitc d€ chuyén tai noi dung chuwong trinh dao tao dén nguoi
hoc. CMCN 4.0 doi hoi phuong thirc va phuong phap dao tao thay déi voi sw tng dung manh
mé cta cdng nghé thong tin, cong nghé ky thuat s6 va hé thong mang. Cac hinh thirc dao tao
online, dao tao a0, mo6 phong, s6 hoa bai giang sé 1a xu hudng dao tao nghé nghiép trong tuwong
lai. Biéu nay doi hoi cac co sé dao tao phai c6 sw chuan bi tot ngudn luc t6 chire giang day, ddc
biét 1a doi ngl giang vién, xay dung khong gian hoc tap, trang thiét bi phuc vu cho viéc day va
hoc.

D¢ chuyén tai nhitng ndi dung phtt hop véi xa hoi thong minh nhw hién nay, PHTM can
tng dung cac hé thong thuc - ao (Cyber Physical System - CPS) va IoT. Cac hé CPS la déc trung
tiéu biéu cua mdi treong cong nghiép 4.0, la co sd d€ thiét ké va xay dung cac md hinh nha mdy
thong minh. CPS thuong duoc thiét ké véi cau triuc 5C (Connection - két n6i thong tin, Conversion
- chuyén d6i thong tin, Cyber - phan tich, Cognition - nhéan dién va Configuration - cdu hinh hda).

Bén canh d¢6, cac trang thiét bi, cong nghé hd trg, nhan dang cfing duoc tng dung vao
trong 16p hoc théong minh, dam bao viéc chuyén tai ndi dung dao tao dén voi nhiéu doi tuong
khac nhau ¢ cac pham vi dia ly khac nhau, bao gom ca sinh vién khiém thi. Cac hé thong TTS Al
nhéan dang giong ndi, nhan dang khudén mat, ct chi, thiét bi tro thong minh va bang dé€ diéu
hudng, chinh stra va hién thi thong tin trén bang thong minh cung cac thiét bi, cong nghé, ky
thuat khac sé cung cap cho sinh vién nhitng tién ich va sy hd tro ngay tai phong hoc ciing nhuw

cac sinh vién tir xa duoc trai nghiém giong nhu hoc tap truc tiép.

Viéc trang bi cac thiét bi, cong nghé, ky thuéat trong 16p hoc thong minh sé duoc tién hanh
thi diém tung linh vuc, phu thudc va kha nang dau tu cta tirng treong ciing nhw nhu cau cua

nguoi hoc d6i véi tieng linh viee cu thé, tiing nganh nghé dao tao trong tam ctia nha trueong.

Vi viéc cd sdn co so ha tang cong nghé thong tin, hé thdng thong tin va truyén thong trong
budc chuyén d6i moé hinh quan tri, viéc gan két va tich hop cac hé théng méi phuc vu phuong
thitc ddo tao mdi sé dé dang thuc hién dugc. Nhitng nguoi truc tiép tham gia vao phuong thitc
dao tao mdi la giang vién va nguoi hoc can cé sw chuan bi, lam quen véi cac hé thong ho tro da

duoc trién khai trede d6, giam thoi gian thich nghi, tdng hiéu qua va chat lugng dao tao.

Chuyén d6i ndi dung chwong trinh dao tao

Dé€ dap tiing nhu cau xa hoi va cac bén lién quan, ban than cac treong dai hoc can phai thay
do6i, matrudce tién 1a thay doi vé ndi dung chuong trinh dao tao. Cac truong dai hoc da c¢é nhitng
diéu chinh trong ndi dung chuong trinh, di theo xu huwdng ti€p can lién nganh dé giai quyét cac

van dé thudc nhiéu linh vuc khac nhau béng cong nghé. Cac treong dai hoc sé phai thuc hién
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hoat dong dao tao theo hai hudng: mét mat phai dap ting tinh dinh huéng xa hoi, mat khac dao

tao cung cdp nguon nhan lyc dap tng yéu cau cua thi truong lao dong.

Tuy nhién, 4p luc ddi véi cac treong dai hoc cang 16n khi chuwong trinh dao tao vira dap
tng tinh chuyén mon cao trong linh vuc nhét dinh, vira dap tng tinh lién nganh (céng nghé
thong tin, ky thuat s6, mang, kién thitc chuyén nganh) va cac ky nang khac khong thé thiéu, nhu
kha nang suy nghi c6 hé thong, kha nang tong hop, kha nang lién két gitra thé gidi thuc va o,
kha nang sang tao, kj nang lam viéc nhém, kha nang hop tac lién nganh. Nhu vay, CMCN 4.0 da
tao 4p lwc 16n trong hoat dong dao tao ddi véi cac truong dai hoc, tir xay dung chuong trinh dao
tao, cap nhat noi dung chuong trinh cho dén dao tao ky nang cho nguoi hoc dé€ dap tng yéu cau

cong nghiép hoa.

Trén co s¢ da chuyén doi mod hinh quan tri dai hoc ¢ budc trudce, cac truong dai hoc sé cd
diéu kién thuan loi trong viéc ndm bat dwoc nhitng thay d6i vé khoa hoc, ki thuat, cong nghé, tir
d6 dé dang tiép can vdi viéc xay dung nhiing chuong trinh dao tao c6 kha ning dap tng dwoc
nhitng yéu cau cta xa hoi cing nhu cung cdp ngudn nhan lwc ¢ chét lwgng cao cho thi truong

lao dong.

6 Kétluan

Nghién cttu vé mo hinh dai hoc thong minh va cac hé thdong TTS Al cho thdy su tién b
trong cac hé thong tri tué nhan tao chuyén van ban thanh giong noi véi rat nhiéu giai phap cho
linh vuc nay cling nhu chat luong cua cac giai phap la kha twong dong va duoc nguoi st dung
danh gia cao. Cung véi d6 1a viéc chuyén doi, trién khai mo hinh dai hoc thong minh da va dang
dién ra ¢ nhidu nudc tién tién sé tao diéu kién cho viéc chuyén d6i sang mé hinh dai hoc thong
minh cta cac truong dai hoc Viét Nam. Do d6, cac truong dai hoc can ¢6 sw chuan bi ciing nhu
dinh hudéng chién lugc cho sy phat trién cua gido duc thong minh, dai hoc théng minh trong
nhitng ndm tdi.

Viéc chuyén ddi sang mo hinh dai hoc thong minh c6 thé thi diém ¢ mo hinh 16p hoc thong
minh thong qua viéc trang bi cac cong nghé, thiét bi, ky thuét tién tién, dap tng nhu cau dao tao
ctia nha trudng cling nhu ctia ngudi hoc nham dap tng yéu cau ctia xa hoi. Hé théng TTS Al
duoc tng dung trong giai doan nay va hinh thtic tich hop phtt hgp nhét la thong qua tich hop
API vi hau nhu t4t ca cac hé thong TTS Al trén thi treong hién nay déu st dung hinh thitc nay.
Van dé con lai la lua chon hé théng nao sé phu thudc vao yéu t6 chi phi, kha nang dau tu cua
ting truong dai hoc. Mo rong ra, d€ ¢6 10 trinh chuyén ddi, trién khai dai hoc thong minh c6 su
t61 wu chi phi, cac truong dai hoc can c6 chién lugc hgp tac vdi cac cong ty cong nghé dé lya chon

m6 hinh phti hop véi kha nang tai chinh va nhu cau thyec tién ctia minh.

Viéc chuyén d6i nay dem lai cho nguoi khuyét tat Viét Nam noi chung va sinh vién khiém
thi néi riéng nhitng co hoi hoc tap dua trén ap dung cac cong nghé, phan cing, phan mém phu

hop. Budc tiép theo cua nghién ctu nay sé chu trong vao chi tiét cac giai doan cling nhu cac
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phuong phép thuc hién quy trinh chuyén déi véi muc tiéu dat hiéu qua cao, dem lai nhiéu co hoi

hoc tap hon nita cho nguoi khuyét tat Viét Nam.
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