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Tom tat

Trong bai bao nay, ching toi dé xuat mot md hinh giang day st 'dung mang v tuyén nhan thirc dé tiét kiém tai nguyén
tan so trong bdi canh cong nghiép 4.0. Cu the hon, mang v6 tuyen nhan thire danh cho 16p hoc s& bao gom mang so' cap
dung dé trinh chiéu bai giang va mang thir cip dung dé truyén thong tin 10i giang tir ngudi day t6i nguoi hoc. O mang
so cap, thiét bi may tinh cua ngudi day (presenter laptop (PL)) str dung mang khong day dé truyén thong tin dén man
hinh trinh chiéu (presenter screen (PS)) trén mot tan sb riéng. ‘Tai mang thur cap, thiét bi thu 4m cua nguoi day
(presenter microphone (PM)) c6 thé st dung tin sb ctia mang so cip dé truyén thong tin dén thiét bi phién dich dwoc ho
trg tir dich vu dam may (cloud translator (CT)) nhdm phuc vu cho phong hoc da ngén ngit. Sau d6, PM s& chuyén tiép
thong tin da dugc phién dich dén thiét bi nghe ciia nguoi hoc (student headphone (SH)) theo ngdn ngit twong tmg. Theo
do, ching t6i dua ra cong thirc dang tuong minh dé danh gid hiéu nang cua hé thong thong qua thong sb thong lugng.
Két qua chi ra rang, do nhidu 1an nhau tir hai mang so cdp va thir cip, PM va CT phai sir dung cong suit phat dui
ngudng cho trudc dé hé thong co thé dat duoc truyén thong hiéu qua.

Tir khéa: Day va hoc; V6 tuyén nhan thirc; Thong lugng; Xac suat dimg; Cong nghiép 4.0.

Abstract

In this paper, we propose a teaching and learning model that adopts the cognitive radio network for saving frequency
resources in the era of Industry 4.0. In particular, the cognitive radio network for a classroom includes a primary
network to present slides and a secondary network to forward the translated voice from the presenter to students. In a
primary network, a presenter laptop (PL) transmits its signal to a presenter screen (PS) at a specific frequency. In the
secondary network, the presenter microphone (PM) senses the primary network’s frequency to broadcast its signal to
the cloud translator that aims to serve multiple language students. PM then forwards the translated information to
student headphones (SHs). Accordingly, we derive the closed-form expression for evaluating the system performance in
terms of throughput. The numerical results show that the transmit power of the PM and CT must be lower than a
threshold to achieve effective communication.

Keywords: Teaching and learning; Cognitive radio; Throughput; Outage probability; Industry 4.0.

*Téc gia lién hé: Van Nhan Vo; Khoa Coéng nghé Thong tin, Truong Pai hoc Duy Tan, Da Nﬁng, Viét Nam;
Vién Nghién ctru va Phat trién Cong nghé Cao, Pai hoc Duy Tan, ba Nﬁng, Viét Nam
Email: vonhanvan@dtu.edu.vn


mailto:vonhanvan@dtu.edu.vn

4 V.N.Van, P.K Linh, N.H.Phic, T.T.T.Lan | Tap chi Khoa hoc va Cong nghé Dai hoc Duy Tan 01(56) (2023) 3-8

1. Giéi thiéu

Hi¢n nay, cong nghé thuong dugc xem la
mot phuong phap dong gop gia tri dé tang loi
ich gido duc va chit luong giang day [1]. Cac
thiét bi di dong, truyén thong khong day va
cong nghé mang dd phat trién dang ké trong
cudc cach mang cong nghiép 4.0 va da dugc
tich hop vao cac moi truong hoc tap khong day
khéc nhau thu hut sy cha y va mong doi cua
nhiéu ngudi [2]. Vi dy, nhiéu nghién ciru da két
ludn rang mdi truong hoc tap khong diy co
tiém nang tao ra nhitng sang kién dot pha va tac
dong dang ké dén gido duc [3].

Moi truong hoc tap khong diy cung cép
nhiéu loi ich trong gido duc ma khong d& dang
dat dugc trong cac moi truong hoc tap khac.

Thiét bi di dong cho phép ca ngudi day va
nguoi hoc st dung sttc manh tinh toan ma
khong bi gidi han vé thoi gian hodc vi tri. Hon
nira, internet va cong nghé khong day cho phép
cac thiét bi di dong két ndi lién mach véi nhau
hodc v&i cac thiét bi tinh toan khac. Mai truong
hoc tap khong ddy, dua trén viéc lién két lién
mach cac kha nang tinh toan khac nhau véi cac
thiét bi hoc tap di dong, co cac tinh ning sau
day: nang cao tinh kha dung va kha ning truy
cap cua mang thong tin; thu hit nguoi hoc tham
gia cac hoat dong lién quan dén hoc tap tai cac
dja diém thuc té da dang; hd tro lam viéc nhom
trong c4c du 4n; cai thién giao tiép va hoc tap
hop tac trong 16p hoc, va hd trg phan phdi noi
dung nhanh choéng [4].

Do d6, moi truong hoc tap khong day duoc
coi la phu hgp hon cac phong hoc thong thuong
hodc phong hoc may tinh dé hd trg viéc day va
hoc duya trén phuong phap giang day 1iy nguoi
hoc lam trung tdm, dugc mo ta 1a “phuong phap
hoc tap tich cuc, hiéu qua, sang tao va hop tac”
[5]. Hon thé nita, nhimg tién bo trong k¥ thuat
v6 tuyén nhan thic (CR) da giai quyét mot sb
van dé trong giao tiép khong day nhu kha ning
tang hiéu suit pho va tiéu thu dién ning. Cac
mang khong day thé hé méi (cu thé 1a cong

nghé 5G) trong cudc cach mang cong nghi¢p
4.0 da chip nhan mang v6 tuyén nhén thirc tién
tién 12 mot trong nhimg chirc ning ctia ching
[6]. Do d6, trong bai bao nay, mot hé thdng vo
tuyén nhan thuc dua trén vi¢e day va hoc duoc
dé xuat cho muc dich truyén thong trong twong
lai. Muc dich chinh cua nghién ctru 13 dé ra mo
hinh hé thong kém véi déanh gia hiéu suit hé
théng dé dua ra khuyén cdo cho ngudi sir dung.
2. Phan tich hi¢u ning hé thong ciia mé hinh
dé xuat
2.1. Pé xuit mé hinh hé théng cho mang
gidng day vé tuyén nhén thirc

Chulng t6i xem xét kich ban giang day trong
bdi canh cach mang cong nghiép 4.0 véi tat ca
cac thiét bi déu trang bi chirc ning khong day.
Trong mot 16p hoc véi nhiéu sinh vién dén tir
nhiéu qudc gia khac nhau, giang vién s& trinh
chiéu bai giang tir may tinh ca nhan presenter
laptop (PL) 1én man hinh chiéu projector screen
(PS) thong qua két ndi khong day. Bén canh do,
giang vién s€ giang bai thong qua presenter
microphone (PM). Thong tin nay s€ dugc
chuyén dén thiét bi thong dich dua trén dich vu
dam may cloud translator (CT). Sau khi dich
xong s& chuyén tiép cac thong tin di duoc
phién dich t61 tung sinh vién student headphone
(SH) st dung ngoén nglr twong Uung. Dya trén
kich ban nay, chung t6i dé xuit mo hinh giang
day nhu Hinh 1 dya trén mang vo tuyén nhan
thirc véi mang so cap (bao gdm PL va PS) va
mang thir cap (bao gdm PM, CT va cic SHs).

Cloud

Translator ’iLA' i
() /g SH
W om [ S L m
| \ PSH, \alE]
g ., \ \'LJ SH;

GLHn
wgur { Student
* headphones

microphone

ot

9is
Presenter

Projector
Laptop

Screen

— Communication link
--------- » Interference link

Hinh 1. M6 hinh mang giang day v6 tuyén nhén thirc



V.N.Van, P.K Linh, N.H.Phic, T.T.T.Lan | Tap chi Khoa hoc va Cong nghé Dai hoc Duy Tan 01(56) (2023) 3-8 5

Cu thé hon, PL giri thong tin tir bai giang dé
trinh chiéu trén PS thong qua kénh truyén O.s-
Dong thoi, PM phat hién va sir dung tan sb vo
tuyén ctia mang so cap dé truyén thong tin toi
CT thong qua kénh truyén g, . Sau khi nhan
thong tin, CT s su dung dich vu ddm may dé
phién dich thanh cac ngdn ngir twong ung véi
cac SHs da dugc dang ky trudc d6. Chang toi
gia st dich vu dién toan ddm may c6 thé phién
dich véi khoang thoi gian khong dang ké. Sau
khi phién dich xong, CT sé& chuyén tiép thong
tin da phién dich dén sinh vién tha n
(1<n<N, véi N 1a s6 lugng SHs) twong (g
thong qua kénh truyén Oy, - Luu y, vi cac thiét
bi st dung ciing mdt bang tan vo tuyén nén s&
¢6 nhiéu dién ra gitra PL va CT, gitra PM va SH
thr n, gitra PM va PS, va gitta CT va PS thong
qua cac kénh truyén g, Oy, Yur» VA Ors .
Ngoai ra, khoang cach tir PL dén PS, tir PM dén
CT, tir CT dén SH thtr n, tir CT dén PS, tir PM
dén PS, tir PL dén SH tha n lan luot 1a d,
dyr, Oy, Or, dys, va dy, . O déy ching
t6i gia dinh rang tit ca cc kénh truyén khong
day 1a cac bién ngiu nhién duoc phan b theo
mo hinh Rayleigh va thong tin trang thai kénh
truyén (CSI) duoc cdp nhat trén tit ca cac thiét
bi. Do d6, ham mat do xac suat va phan phoi
tich lity duoc biéu dién twong tng 13 [7]:

1 X
e ()= o o (1)
g g

X
F‘g‘2 (x)=1—exp o | (2)

of*

2.2. Giao thikc truyén théng

Y tudng ciia mang vo tuyén nhan thic trong
giang day nay 1a PL s& truyén thong tin dén PS
trén mot kénh (channel) & mang so cdp. Trong
lc d6, dé tiét kiém kénh tan so, PM s& biét
dugc trang thai kénh ctia mang so cap dé truyén
thong tin tdi SHs véi sy hd tro cua CT & mang

thir cip. Cu thé hon, giao thirc truyén thong s&
duoc trién khai theo 2 pha nhu sau:
e Pha thir nhat: PM véi cong suit P,
quang ba thdng tin X,, dén CT dudi su
anh huong ciia nhidu X, dén tir PL boi vi
ching hoat dong trén cling tan sd. Do do,
tin hiéu nhan duoc tai CT la

, P, ’ P
Yr = TMQMTXM + _ngLTXL +n., (3)
dur dir

trong do, n, ~CN'(O,N,) va N, 1a tap
am Gaussian (additive white Gaussian
noise). Do d6, ty s tin hiéu trén can
nhiéu (SINR) tai CT 1a

PM |g|v|T|2 (4)

7/T = P 2 -
o8l )

LT

Tai mang so cip, ngoai tin hiéu X_ nhan
dugc tor PL thi PS cling nhan thém tin
hiéu nhiéu tir PM. Nén tin hiéu nhan duogc
tai PS duoc biéu dién nhu sau:

’ P ,P
Ys = ; Qs X + 2" OusXm +Ns, (5)
dLS dMS

trong d6, ng ~CN(0,N,). Do do, ty s
tin hiéu trén nhiéu tai PS ¢ pha thir nhét 1a

1 _ F)L |gLS |2 (6)

Vs = P 2 )
[

MS

e Pha thi hai: Sau khi phién dich xong thi
CT sé& chuyén tiép théng tin dén SHs.
Ngoai ra, SHs ciing bi nhiéu tir PL nén tin
hiéu thu duoc tai SH thi n la

H, d-l?Hn TH, T dLHn LH, 'L (7)

+n,,

n
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trong do, n,, ~CN(0,N,). Do do, ty sb
tin hiéu trén can nhiéu tai SH thir n duogc
biéu dién 1a

2
P9
Yo, = T“ e (8)
I:)L gLHn
'I?Hn d2 +N0
LH

Pé dam bao duoc tit ca cac SHs co thé
nghe dugc thong tin, chiing t61 xem xét
truong hop kénh truyén xau nhét tir CT
dén SHs. Noéi cach khac, SH thtr n” dugc
xem xét dé ty s6 tin hidu trén nhiéu tir CT
dén SH 1a nhd nhat, thc la:
Yu. = min ){yH } Nhu Vay, ty sd tin

ne(l,..

hleu tur PM dén SH tht n° duoc dinh
nghia la yg,e = mln{yT'?/H*}

Tuong tg & pha mdt, tai mang so cép,
ngoai tin hiéu X, nhan dugc tu PL thi PS
ciing nhan thém tin hiéu nhiéu tir nén tin
hiéu nhan duoc tai PS la

’ P ’P
Ys = ; QX+ ; Ors X N, (9)
dLS de

Do d6, ty sd tin hiéu trén can nhiéu tai PS
O pha hai la

(2) — I:)L|gLS|2 (10)
S Plosl |
dES [ s ZTS + NOJ
d2

2.3. Phan tich hi¢u ning hé thong

Trong phan nay, chinh sich phan bd cong
suat cho mang so cip duoc dé xuit trong do
PM can kiém soat cong sudt dé dap tng rang:
hiéu suit ciia giao tiép tir PL dén PS khong bi
suy giam va dam bdao thong tin lién lac tor PM
dén SHs. Cu thé hon, chung t61 xem xét xac
suat dimg ctia mang so cdp & ca 2 pha phai
dugc gitr dudi ngudng xac dinh trudc ¢, tuc la

oY = Pr{cg” <R, } <e, (11)

o =pr{cl < RS} <e, (12)

trong d6 Pr 1a ham xac suit, R, 12‘1 ngudng
ngung hoat dong tai PS, Cg @ va C 14 dung
lwong kénh truyén tir PL t6i PS v6i bing thong
W ¢ ca 2 pha va dugc dinh nghia nhu sau:

W
Cy) = log, (1+7"). (13)

w
CyY =7 log, (1+747). (14)

Thay cong thuc (6) va (10) vao cong thic
xé4c suat ding cta mang so cip O trén va thong
qua mot s phép tinh co ban, ta co

dLS (/OMC!M"']-JZS
2

MS

O =pr 9| < . (15)
P
g
dfs(pT(LzTS| +1J7(s
(2)_ 2 TS
O =Prilo| < (16)
PL
trong d6 py=P,/N,, o =R /N, va

2Rg B i
:[ZW —l}. Ti€p theo, dua trén ly thuyeét

xéc suit ciing nhu cac ham phén phdi tich liiy
va ham mat do xac suit & phén 1.2.1, chung to1
dua ra cong thirc xac suat dimg hé thong cta
mang so cip ¢ 2 pha nhu sau:

oo -4 |00
oW=1- L~ . @7)
dLSpM X5 2ys +pLQLSdMS
oo 957 |
O =1- Pls . (18)

dESpTZSQTS + pLQLsdes

Tuong tu, tai mang thu cép, X4c suit dung
dwoc tinh 1a O, =Pr{C.,. <R,}, trong d6
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Ce,e 1a dung lugng kénh truyén tir PM téi SH

thd n° va duoc dinh nghia 1la:

Cepe = V% log, (1+ 7, ). Dua trén dac tinh cua

xac sudt va thong qua mot sb phép tinh toan
tuong tu nhu (17) va (18), xac suat dung cua
mang thir cap dugc tinh theo cong thue dudi day

2Ry
o, =1—F>r{yT >2 W —1}

o
) . (19)
XHP"{VH” >2W —1},
n-1
o?

trong do, OS) va (’)&2) dugc dinh nghia nhu sau:

2
eXp {_dMTlH} PuQyrdl
O _ Pu€yr

= , (20)
" dl\Z/ITpLZHQLT +pMQMTdET
d 2
exp{—p:gﬂwmndsm
o = , (21)

dTZanLZH Q + pTQTHndEHn

2Ry

trong d6, oy =P /Ny va g, :(ZW —1}. Do

d6, thong lugng ciia mang thir cap duoc tinh 1a
7, =(1-0,)R,. (22)

3. Phén tich két qua

Trong phan nay xac suat dimg hé théng cua
mang so cap va thong luong ctia mang thir cap
duoc phan tich. O Hinh 2, ching t6i xem xét
tac dong ciia cong suat phat tai CT va PM ciing
nhu ngudng dimg Rs 1én xac suat dung hé
thong ctia mang so cap. C6 thé thdy rang khi
ting cong sudt phat tai microphone ciia ngudi
day ciing nhu tai thiét bi thong dich ddm may
thi kha ning may tinh truyén hinh anh téi man
chiéu s& bi giam xudng. Do d6, chung toi dat
mot ngudng & =0.01va diéu chinh cong suat
phat tai CT va PM sao cho xéac suit ding hé
thong phai nhoé hon ngudng d6. Dya trén hinh

v& chung ta c6 thé thiy rang néu cong sudt phat
cua CT va PM nho hon 23 (dB) thi viéc trinh
chiéu tir PL dén PS duoc dam bao chat lugng.
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Hinh 2. Anh hudng ciia cong suét ’tmyén tai CT va PM
va ngudng dirng Rs 1€n xdc suat dung hé thong

cua mang so cap
Dua trén thong sd cong suat phat do, khoang
cach tir CT dén SH dugc khuyén céo dé dam bao
nguoi nghe ¢ thé nhan dugc thong tin cd chét
luong tir thiét bi thong dich dam may & Hinh 3.
Co thé thay rang ¢ khoang cach tir CT dén SH
trong doan 0-15m thi thong lugng ctia mang thir
cap on dinh. Khi ting khoang cach tir 15-40m thi
théng luong giam xubng dang ké. Diéu nay cling
dé hiéu boi vi khi khoang cich ting thi suy hao
duong truyén ciing ting theo. Nhu vy, ngoai
viée tiét kiém tan sO hoat dong v6i mdi phong
hoc chi sir dung mét bang tan, thi bai bao con dua
ra cac cong thirc tuong minh dé nguoi sir dung c6
thé thiét ké mot phong hoc khong day hiéu qua
cao ma khong can qua qué trinh gia 1ap dé xac

minh céc thong sb cho hé thong.
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4. Két luan

Trong bai bao nay, chung toi di dé xuit mot
mo hinh vé tuyén nhén thirc 4p dung cho viéc
giang day trong moéi truong da ngdn nglr. Mo
hinh gém hai mang so cap va thr cép, trong d6
mang so cap duoc sir dung dé truyén thong tin
hinh anh tr may tinh cta nguoi day PL dén
man hinh trinh chiéu PS va mang thtr cip duoc
sit dung dé truyén thong tin giang day cia
ngudi day PM dén cac thiét bi nghe cua nguoi
hoc SHs véi su hd tro cua thiét bi thong dich
dam may CT. Tur d6, chung t6i da dua ra dugc
diéu kién vé cong suét phat cta cac thiét bi cia
mang so cép dé dam bao duoc viéc truyén
thong cta mang so cip. Ngoai ra chiing t6i dua
ra khuyén céo vé viéc bd tri vi tri cac thiét bi
cla mang so cép dé nguoi hoc co thé nhéan
duoc thong tin hi¢u qua tir nguodi day.
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