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Tém tir: Ké tir khi ra doi dén nay, hé thdng phat
thanh, truyén thanh co so boc 16 nhidu diém yéu, chua
dap mg dwoc téc do phét trién thoi dai ciing nhu chwa
phat huy hét tiém nang. Nhitng ton tai cua hé thong
truyén thanh co s& 13 thiét bi chua dam bao chat luong,
thiéu ddng bo, chua c6 quy chuin, khong cé tinh twong
tac v6i nhau, ciing khong thé tuong tac véi dai phat thanh
cap trén va dai phat thanh cap trén ciing khong thé tuong
tac duoc cap dudi, dan dén chat luong, sy hap dan cua
cic chuong trinh chua dwoc t6t. Ngoai ra hé thdng con
thiéu an toan, tin cay do dic thu 1a hé thong truyén thanh
khong day FM. Trong bai bdo nay, nhdm tac gia trinh
bay mé hinh hé théng truyén thanh khong day dong nhat
03 cap, ting dung céng nghé 10T, dam bao hé thdng cé
thé hoat dong véi cac thiét bi hién nay, dong thoi khic
phuc dugc nhitng yéu diém cua hé thong cil, c6 thé ap
dung cho tét ca cac Dai phat thanh trén ca nuée

Tir khéa: Truyén thanh khong ddy, dong nhét 03 cap,
internet radio, internet of things, streaming, audio

I. GIOITHIEU

Mang cam bién khoéng day WSN (Wireless Sensor
Network) dang la mét linh vuc nghién ciru rat dugc quan
tdm hién nay, dong vai tro 1a ha tang truyén théng quan
trong trong nhiéu linh vyc nhu y té, ndng nghiép, thanh
phé théng minh.

WSN thuong gom sé lugng Ién cac cam bién co kich
thuéc nho dé thu thap thong tin sy kigén hodc tham s moi
trudng va gui 1én hé thong phan mém. Mang cam bién
khong chi thu thap thong tin ma con sir dung dé diéu
khién céc thiét bi chap hanh theo cac quyet dinh tinh toan
thong minh, dugc thyc hién boi cac cdng nghé hién dai
nhu Big Data, Al. Mot hé théng hoan thién tir tng dung,
dén nén tang phan mém trén cloud va WSN goi la hé
théng 10T (Internet Of Thlngs) [1-5]. Va md hinh nay s&
dugc nghién ciu p dung vao trong hé thong truyén thanh
khong day dong nhat 03 cép thé hé moi.

Trén thé gidi, cac nghién ctu vé cong nghe Radio s6
(Internet radio) d dugc quan tam tir khé lau véi nhidu két
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qua cong bd, dac biét cac hé théng truyén thanh qua
Internet, tuy nhién vi¢c ung dung cong nghe nay tai Viét
Nam vin chua duoc thyc sy quan tam va méi chi bit dau
trién khai may nam tro lai day. Huong ttng dung chinh
trén thé gisi hién nay Ia xay dyng céc h¢ théng méy chu
noi dung so (Content management system) va may chu
phat thanh (Streamlng server) de truyén phat noi dung sé
qua Internet dén cac thiét bi cui thu tin higu qua Internet.
Nhiing thiét bi nay c6 thé tich hop cac nut bim dé gui tin
hiéu 1én may cha va hé théng phan mém quan ly [6-10].

O Viét Nam, mot nhuoc diém rét I6n cua hé thdng
truyen thanh hién nay (qua song FM) do 1a sy thiéu kiém
soat vé& noi dung cua cap trén véi cap dudi (tir d6 ciling
thiéu di viéc dam bao an toan thong tin, chéng viéc phat
tin bai chong pha nha nuéc). Cap trén (Tinh, huyén)
khong thé biét dugc hién nay cap dudi (huyén, x&) co
dang hoat dong khong, dang phat tin bai gi, ndi dung nhu
thé nao? Vi vay c6 thé noi, huéng nghién ciu va phat
trien cua mo hinh truyén thanh khong day dong nhat 03
cap rat moi ¢ Vit Nam. C6 thé ké ra mot s6 ung dung
quan trong caa hé thong truyén thanh mai qua Internet
Radio, két hop truyén thanh qua song FM tai Viét Nam
nhu sau:

- Tai nhung khu vuc thanh thi, noi c6 duong truyeén
Internet tot, viéc truyen tdi &m thanh, chucmg trinh phat
duoc thyc hi¢n qua két ndi Internet gitta may thu (Internet
Radio) dén may chu phat song (streaming server). Tai
nhung viing sau, xa, dan toc thiéu sd, chuong trinh ciing
6 thé dugc phat séng théng qua Internet. Séng FM la mét
lya chon trong truong hop dudng truyén Internet bi gian
doan.

- Trong céc truong hop thién tai, ctu nan, hé thong
ngoai chirc ning thu phat, truyen thanh, con co thé nhan
phan hdi trong nhitng tinh huéng khan cép.

Trong bai bao nay, nhom tac gid ciing s&€ dua ra mo
hinh dé Xuat cta hé thong truyén thanh khong day dong
nhét 03 cép. Bai béo dugc trinh bay nhu sau. Phan [1 trinh
bay cac nghién ciru gan day vé hé thong truyen thanh s6
(truyén thanh qua Internet). Dé xuat vé md hinh phin
cung/phan mem cia h¢ thng truyén thanh khong day
ddng nhit 03 cap duogc dua ra trong phan 1. Két qua mo
phong va phu(mg phap thyc hi¢n dugc dua ra trong phan
Vv, cu0| cung la két luan vé nghién ctu cling nhu huéng
phét trién tiép theo.
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Il. CAC NGHIEN CUPU LIEN QUAN

Cac nghién ctru trong nudc va qudc té dugc nhom tim
hiéu va tong hop nhu sau:

A. Nghién cizu Qudc té

Tai nhitng nuéc trén thé giéi nhu My hay trong khu
vuc nhu Dai Loan, Han Quoc, Trung Qudc... hay nhu
nhitng qudc gia I6n tai chau Au, hé thong truyén thanh
van duoc duy tri va phat trién, tuy vao dic thi va cach
thirc khac nhau cua timg nudéc. Cong nghé truyén thanh
phd bién nhat hién nay la st dung séng FM. Ngoai FM,
hién nay, mot trong nhitng cong ngh¢ tién tién nhat dang
dugc phat trién va trien khai rong rai la “phat séong am
thanh ky thuat s6” (DAB — Digital Audio Broadcastlng)
[11]. Cong nghe nay hig¢u qua hon trong viéc sir dung pho
tan hon so véi dai FM hay AM, va do d6 c6 thé cung cip
nhiéu dich vy vo tuyén hon cho cting bing théng di cho.

Khéi niém radio s6 khong con bi bo hep trong khudn
khé cua chiéc radio thu song vo tuyen dang so nira, ma
ngay nay da duoc dua vao rat nhiéu .cong ngh¢ truyén dan,
phé bién nhat la truyén dan trén nén tang Internet. Cong
nghé radio sé méi (truyén phat qua Internet) cho phép
tuong tac hai chiéu gira trung tdm va céc thiét bi dau
cudi, théng qua ndt nhan canh bao hay ung dung phan
mém, chinh di€u nay da cho phép mot hé thong radio
cong nghé sé dé dang tré thanh mot hé thong am thanh
théng béo trén dién rong va cling c6 thé théng béo trong
pham vi nho, tuy theo lya chon tir trung tam. Khong
nhiing thé, tai moi diém dau Cu01 cling c6 thé tro thanh
diém thu thap thong tin va yéu Cau hd trg tur phia nguol
dan thdng qua hé thong camera gén tai mdi diém dau cudi.
Hé thong nay cho phép gu1 thong tin mot cach dong bo
den tat ca cac diém dau cudi trong nhitng truong hop, khan
cap khéc. Hé thdng nay 1a mot phan trong mot thé gisi
hién dai, n6 tich hop véi céc hé théng khac nhu an ninh,
ctru hoa, ciru thuong va nhiéu dich vy khac [11-15].

B. Nghién citu trong nuoc

Néu xét ca hai myc tiéu truyén thanh dén céc ving xa
x0i héo lanh, ba con dan toc thiéu so va con cd thé nhan
céc phan anh, kién nghi hay phan hdi trong céc tinh huéng
thién tai, ctru nan, bat thuong, hién tai ¢ Vit Nam co giai
phép do cac nha mang cung cp d6 1a: Trién khai thi diém
su dung thiét bi thong minh phuc vu cong tac thong tin co
so dé timg budc thay thé hé thong dai truyén thanh tai cac
phuong thuge quan noi thanh 1a mot noi dung trong Dé &n
“Sép xep lai va nang cao chat lugng, hi¢u qua hoat dong
bai truyén thanh phuong, xa, thi tran trén dia ban Ha N6i”
da dwoc UBND Thanh phd ra quyét dinh phé duyét.

S¢ TT&TT Ha Noi da phdi hop véi Vinaphone,
MobiFone, Viettel lap dat thi diém thiét bj thong minh tai
cac ho gia dinh thugc 3 quan Ba Dinh, Hoan Kiém va Cau
Gidy nham thay thé loa phuong. Thiét bi phat di cac théng
tin, chinh sach cua thanh pho, quan, phuong, ca nhac...
Thoi gian phat dugc chia lam cac khung gio ¢6 dinh trong
ngay Ngoal chic nang phat thong tin, thiét bi nay con
gitp nguoi dan dang ky sir dung va tra phi truc tuyén tai
nha ddi véi cac dich vy dién, nudc... Ngudi dan cling ¢
thé gui cac y kién phan anh, kién ngh1 Ién chinh quyen
théng qua thiét bi thong minh ndy. Tuy nhién nhuge diém
chinh cua hé théng phu thudc nén tang 3G caa nha mang.
Ngoai ra céc tinh, huyén hay xa khéng thé chu dong dugc
noi dung phat thanh, 1ap lich phat thanh, chua dap tng
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dugc yéu cau cua hé théng truyén thanh khong day dong
nhat 03 cap.

1. MO HINH BAI TOAN

A. Gidi thiéu chung
Hé thng truyén thanh khong day dong nhat 03 cap
can phai dap tmg dugc c4c yéu cau nhu sau:

- Noi dung tin bai hang ngay phai dugc quan ly dé
dang trén cung 1 hé¢ thong may chi. Tir d6 cho phep cap
duai (cap huy¢n, xa) co thé dé dang trao doi ni tin, tin
bai véi cap trén (cap tinh, huyén). H¢ thong méi cho phep
mol BTV céc cip trong toan Tinh déu c6 1 tai khoan, co
thé upload noi dung tin bai va cha dong trong viéc tao lich
phat cho dai ctia minh.

- Tin bai tir hé thong phan mém s& duoc truyen tai dén
cac diém phét thong qua Internet, st dung cong nghe
Streaming Audio. Yéu cau nay dan dén viéc phal xay
dung dong bo tur he thong phan Cung dén phan mém. Phan
cting sé ket ndi dén may chu phat song (Streaming server)
dé lay link audio va tiép song. Ludng tin hiéu sau khi thu
duoc s& duoc phat truc tiép ra loa hodc qua may diéu ché
dé phat séng qua cac tram phat FM cap tinh, huyén, xa.

- Cac BTV ¢ thé d& dang kiém tra trang thai thiét bi
phat song cua dai clia minh va cic dai cap dudi khi can
thiét thong qua ang dung di dong hodc website. BTV co
thé biét duoc hién nay tinh trang tat ca cac thiét bj co dang
hoat dong binh thuong, bi 16i, ding hoat dong, hay dang
phat chuong trinh nao. Viéc nay lam tang sy klem S04t vé
ndi dung va dong b vé quy trinh hoat dong cua tat ca cac
DPT trong toan tinh.

- Cac BTV c6 thé d& dang diéu khién tir xa timng thiét
bi ma minh quan ly thong qua tng dung di dong hodc
website (két noi Internet).

- Quy trinh 14p lich phat song linh hoat dén ting thiét
bi Internet Radio, c6 thé kiém soét tir Cap tinh dén huyeén,
x&. Viéc lap lich phai tuan tha nhiéu cap va tat nhién 3 cip
phai cing tuan thu theo mot khung thoi gian phat song da
quy dinh trude dé tranh giam chan 1én nhau. Khi lich phat
thay doi thi ngay lap tic, may phét séng Internet Radio
cling phai dwoc cap nhat lich phat va thay dbi chuong
trinh phat séng.

B. M6 hinh dé xudt

bé xay dung h¢ thong truyen thanh khéng day dong
nhét 03 cap dap mg duoc yéu cau bai toan da dit ra &
muc trén, nhém tac gia dé xuat mé hinh hé théng nhu hinh
dudi day:

Hé thong bao gom cac khéi chirc ning cy thé nhur sau:

1. Khéi Cloud server: Day la khdi quan trong bac nhét
trong toan b hé thong Khéi nay bao gom mot server cai
3 service hoic co thé chia lam 3 server v6i 3 chic nang
khac nhau, c6 két ndi véi nhau gua LAN hoac qua
Internet. Cu thé cac khéi bao gém khdi:

- Appllcatlon (ing dung di dong hoac website) cho
phép tao ra cac tai khoan nguoi ding, la cac quan Iy va
Bién tap vién (BTV) cac cap trong toan tinh. Cac vai tro
can thiét ciia PPT trong toan tinh, bao gdbm: Admin quan
ly, Tong Bién tap (TBT), Pho Tong Bién tap (PTBT),
BTV cip tinh, BTV Cap huyén va BTV cép xa.
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- Ice Cast (Audio Streaming) cho phép tao ludng audio
streaming tur cac file noi dung ma cac BTV upload lén.
Nguoi dung s€ tao lich bao gom khung thoi gian va file
chuong trinh can phat. Khoi Application s& lay ca file, day
qua khoi Ice Cast dé tao cac ludng stream trén may chi
phat song, dong thoi sé day link truy cap dén luong stream
nay dén cac may thu Internet radio twong ng véi lich
phat d6. Mdy thu nhan dugc link s& truy cap dé nhan
luong audio roi truyen ra loa hoac may phat séng qua FM.

- MQTT Broker cho phép trao doi dir lieu trong hé
thong mang IoT. Pay 1a giao thirc truyén tai dir liéu pho
bién trong mang cam bién khéng day hay hé thong l1oT.

2. Khoi DPT cap Tinh: Pay 1a khdi cac, thiét bi phan
cting thude DPT cap Tinh. Cac thiét bi bao gom:

- May thu Internet Radio: May c6 chuc nang thu nhan
cac ludng streaming audio tu may chu phat song, sau do
may thu s& truyén Iu0ng audio nay qua b phan xu ly va
truyén qua Anten cd cong suat lon dén phat song FM di
toan tinh. May thu Internet Radio con phai lién tuc cap
nhat trang thai vé cho nguoi quan ly (BTV Cap Tinh) dé
theo doi trang thai hoat dong va nhan I¢nh diéu khién cua
BTV théng qua kot ndi Internet dén MQTT Broker dé
thuc hién Iénh bat tat hay tang giam am lugng.

- Khéi may phat FM — kém Anten phat song: Dit ligu
s& duoc truyén tir may thu Internet Radio dén khoi may
phat FM. Cac may phat FM va anten phat song c6 cong
suat khéc nhau, vi du cap Tinh c6 cdng suat 16n hon cap
Huyén, Xa. May phat FM con duoc tich hgp bo tao ma
RDS-OTP. Cac ma OTP duoc tao ra dé dam bao bao mat
kénh truyén.

3. Khéi DPT cap Huygn, Xa: Tuong tu nhu cap Tinh,
day 1a khdi cac thiét bi phan Cung thuoc DPT cap Huyen,
Xd, ¢0 chic ndng tuong ty cac may phat cia DPT cap
Tinh: thu tin hiéu qua két ndi internet rdi ma hoa va phat
qua anten phat song FM.

4, May thu FM va Loa Iap tai c&c thon bdn: Khi tin
hiéu tir may chu duoc gui dén Internet Radio théng qua
cac ludng audio streaming, tin hiéu s& dwoc phét qua cac
anten phat song FM. Tin hi¢u da duoc ma hoa bing RDS-
OTP (mot kiéu song mang, mang cac tin hi¢u OTP di kém
tin hiéu audio qua song FM), s& dugc truyén dén cac may
thu FM lap kém vai loa tai céc thon ban. ‘May thu FM co
chuc nang giai ma va so sdnh ma OTP, neu ding ma OTP
thi tin hiéu audio s& duoc phat ra loa, néu khong ding ma
OTP thi ludng tin higu s& khong dugc phét.

Nhu vay toan b hé thong phan cimg ciing nhu phan
mem khi hoat dong s& dap ung day du duoc cac tinh nang
can thlet cta h¢ thong truyén thanh khong day dong nhat
03 cap da dugc de ra phia trén. Mot cha y 1a hé thong van
duoc thiét ké dé dap g cac tiéu chuan cua 1 hé théng
FM thong thuong, bai thiét bi Internet Radio c6 kha ning
hoat dong vai 2 chirc nang: Thu dir liéu qua Internet hoac
thu di liéu qua duong truyen FM. Tuy nhién dé dap ung
tinh ning cua hé thong dong nhat 03 cap thi bo thu tin
hiéu phai hoat dong qua Internet.

C. Giai phap tich hop cong nghé 10T trong xay dung hé
thong truyén thanh khéng dday dong nhat 03 cap
Dé giai quyét bai toan cho phép nhan vién quan ly,

BTV theo dbi trang thai cac thiét bi Internet Radio thoi
gian thyc, ciing nhu diéu khién bat tat, ting giam am
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luong cac thiét bi, va cap nhét nhanh lich phat, nhom tac
gia de xuat dung mo hinh ket ndi cua h¢ thong IoT. So do
khoi hé thong duoc thé hién trong hinh 2 dudi day.
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Hinh 2. Ung dung céng nghé IoT vao quan Iy thiét bj
trong hé thong truyén thanh khéng déy dong nhat
03 cap

H¢ thong 10T sir dung md hinh két ndi mang hinh sao.
6] day moi thiét bi Internet Radio 1a 01 devices, ket ndi
truc tlep Ién may chu thdng qua Internet ma khong can két
n01 dén loT Gateway thong qua mang LAN. Thong tin chi
tiét toan bo hé thong nhu sau:
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1. Khéi Cloud server: Khdi nay bao gom cac khi
chac nang cu thé nhu sau:

- Hé thdng quan ly thiét bi (tng dung di dong hoic
website) cho phép BTV theo ddi trang thai tit ca cac thié}
bi (cac Internet Radio) ma minh quan ly. Cac BTV c0 thé
tao lich phat cho dai minh quan ly hodc cap dudi (thy
thuéc yeu cau) théng qua module quan Iy lich phat.
Module nay sé tao lich, sau do day dir liéu céc file audio
sang khdi Streaminh Audio — lce Cast (may chu phat
song). Ngoai ra h¢ thong cho phép BTV diéu khién thiét
bi. Viéc diéu khién thiét bi duoc thuc hién théng qua giao
thiac MQTT, st dung topic ‘control’.

- Ice Cast (AUdIO Streammg) cho phép tao Iuong audio
streaming tur cac file noi va gul lai phan mém dé day link
truy cap dén ludng stream nay dén cac may thu Internet
radio twong wng vai lich phat d6 thong qua giao thuc
MQTT, topic ‘schedule’.

- MQTT Broker mét server danh cho trao di dir liéu
théng qua giao thuc MQTT - giao thirc publish/subscribe
cac ban tin, dugc thiét ké danh cho M2M (Machine to
Machine), véi cac uu diém 12 hoat dong duoc trong nhung
dudng truyén bang théng thap, khong on dinh ma van gitr
duoc do tin cay cao. MQTT ¢6 mo hinh client/server dung
dé trao ddi dit liéu 2 chiéu gitra hé théng phan mém va cac
thiét bi phan ciing (Internet Radio).

2. Quy trinh trao doi di# ligu dé quan ly/diéu khién
thiét bi cia hé théng duoc mo ta nhu sau:

- Theo thoi gian thyc, cac thiét bi s& giri ban tin gom
thong tin trang thai thict bi (Play/Stop/Error), ma sé thiét
bi I&n trén hé thong theo chuan JSON. Viéc gui théng tin
duoc thuc hién nho thao tdc PUBLISH dir liéu vao topic
“Status” trén MQTT Broker.

- Mbi khi topic “Status” c6 dit ligu dugc gui 1én,
MQTT Broker s¢ tu dong gui 1 ban tin cung dir ligu cho
module phan mém “Theo ddi trang thai thiet bi” (Real
time monitoring) d¢ cap nhat lién tuc trén giao di¢n phan
mém. Néu tinh huéng mait két ndi, hoic thiét bi tit, qua
mot khoang thoi gian cho truéc ma khdng gui thdng bao
trang thai két ndi, phan mém sé coi la thiét bj dang ¢ trang
théi Offline.

- Néu BTV muén diéu khién bat tit thiét bi, dir ligu
chuan JSON gom lénh diéu khién, id thiét bi s& dugc phan
mém Publish 1én topic “control” trén MQTT Broker, sau
do dir liéu nay sé duoc gu‘l xuong thiét bi twong ng vei id
(thlet bi da subscribe vao cuing toplc nay). Thlet bi sé bat
tat hay thay d6i am lugng dua vao gia tri giri xung.

- Khi BTV tao 1 lich phat, phan mém sé& giri file sang
may chu phét séng (|cecast) va lay link lich phét vé, tiép
theo do link s& dwoc gui xubng thiét bi thong qua toplc

“schedule”. Thiét bi s& nhan dugc link streaming va thu
s6ng rdi phat cho céac thiét bi dau cudi qua két néi FM nhu
da mo ta trén.

V6i quy trinh trao d6i dit liéu nhu trén, cong nghg¢ loT
khi ap dung vao trong mé hinh hé thong truyen thanh
khong day dong nhét 03 cap s& dam bao duoc cac yéu ciu
vé quan ly, diéu khién thiét bi thoi gian thuc ma bai toan
da dat ra.
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IV. KET QUA THU NGHIEM

Pé danh gia hiéu qua md hinh ma nhom tac gia dé
Xuét, nhom tac gia da tién hanh xay dung hoan thi¢n toan
bo hé thong, tir phan cimg dén phan mém. Phin mém
(application) trén website va ung dung di dong duoc xay
dung bang ngdn ngir React)S/ReactNative, NodelS, trong
khi co so dir liéu luu trir st dung MySQL, MQTT Broker
ciling duoc xay dung dua trén thu vién Mosquitto. Toan bo
hé thong duoc cai trén server Ubuntu server 18.04 64 bit
dual core Xeon, 2 Gb RAM. Rleng phan streaming server
dugc tach thanh 1 server riéng 9cungf cau hinh trén),
dung opensource Icecast — day 1a phan mém duoc st dung
rat rong rii cho cac BPT tr VOV dén cac dia phuong
[16].

Duéi day 1a giao dién quan ly tinh trang thiét bi, trang
thai hoat dong (hinh 3) cling nhu giao di¢n diéu khién bat
tat thiét bi (hinh 4). Toan bo cac tac vu thuc hién bang
giao thirc MQTT.

(] =1 (=] ® 0

Bingdiéukhién | Quinljthiéthi  Quinljlichphdt Quintjnsidung  Quin i chung

Hinh 3. MG hinh hé thdng truyén thanh khéng day
dbng nhat 03 cap

Thiét bi X

Ma: 31AEB495A8D3

Khu viie: Phuéing An Lac, Huyén Buén Ha,
Tinh Dak Lik

Ch.trinh hién tai:

© imi

Théng tin:

Vida: 12.9007891791836

Kinh dé: 108.281442776174
Didu khién: (GES Tét ]

Amlugng: )

Hinh 4. Giao dién diéu khién thiét bi

Panh gia két qua dap mg céc tinh nang theo yéu cau dat
ra cua h¢ thong phan cang, phan mém dwoc ma nhom
thyc hién thé hién trong bang sau day:
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Nguyén Quéc Uy, Tran Vii Kién, Nguyén Coéng Thanh

Béng I. Két qua thir nghiém
Théng tin mong mudn | Khi ning dap | Ghicha
ciia hé théng IoT rng

Co Khong

H¢ thong phan quyén Céo C6 thé phan
03 cép, quan 1y noi quyén dén 4 cip
dung ddng nhét
H¢ thong cho phép Co

nhan vién quan 1y thiet
bi tr xa, dicu khién
bat/tat, tang giam am

luong qua MQTT

H¢ thong cho phép cap | CO Kem thém céc
nhat trang thai hoat thong $6 moi
dong cua tat ca cac thiét trudng

bi thoi gian thuc

Céc dinh dang file Co Ogg (Vorbis
audio dugc hd trg and Theora),
streaming theo tiéu Opus, WebM
chuén and MP3

<,3s. ,Phu thudc
ket noi mang

D¢ delay tin hiéu diéu
khién tir phan mém dén

may thu

Co6 thé quan 1y dong Co D3 kiém thir 8

thoi nhiéu thiét bj phan thiét bi va mo

cing phong 1000 két
nbi dong thoi

H5b trg nhiéu luong Co D3 kiém thir

audio streams ddng thoi 1400 ludng

(phét nhidu chuong audio streams

trinh cho nhiéu thiét bi)

HJ trg nhiéu két ndi Co Toi da 14000

(listeners) ddng thoi ludng két ndi
ddng thoi

V. KET LUAN

Hé thong truyén thanh khong day ddng nhat 03 cap ¢6
¥ nghia rat |6n trong tinh hinh dat nu6c hién nay. Nhém
tac gia da Gng dung cong ngh¢ ToT dé xay dung mo_hinh
hoan thién cua hé thong, dap g dwoc nhitng yéu ciu da
dat ra. Hé thng ciing da duoc dua vao nghién cau, thiét
ke va ché tao thu nghi¢m. San pham da hoat dong nhu yéu
Cau cia hé thong truyén thanh khong day dong nhét 03
Cap Cong ngh¢ IoT da cho phép céc cap quan ly co thé
nam ro tinh trang hoat dong cua tat ca cac thiét bi, ciing
nhu chii dong diéu khién tit ca céc thiét bi trong toan b
hé thong.

Trong thoi gian téi, nhdm tac gia sé nghién ctu hoan
thién hon nira quy trinh hoat dong dé dap ung dugc yéu
cau cua tit ca cac DPT trong ca nudc, gop phan quan
trong trong vi¢c chuyén doi s6 cach thirc hoat dong cua hé
thong truyén thanh khong day trong ca nuéc.

LOICAM ON

Nghién ciru nay dugc hd tro boi [Bo Khoa hoc va Cong
nghé, dé tai khoa hoc cip Nha Nude “Nghién ci, thiét ké
va xay dung h¢ théng truyén théng radio sb dong nhat 03
cap phuc vu d6i méi cong nghé thong tin, truyén théng tai
tinh Pak Lik va khu vuc Tay Nguyén”, ma s0
DTDLCN.18/19, chu tri dé tai: Nguyn Quoc Uy]. Ching
t6i ciing cam on cac dong nghiép dén tir [Hoc vién Cong
nghé Buu chinh Vién thong, Cong ty CP Vién thong tin
hoc Buu dién] da chia sé kinh nghiém, tro giGp nghién
ctru nay, dic biét tro gidp ching tdi trién khai moé hinh hé
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thong 10T trong thuc té, dé dua ra nhitng két luan xéac
dang hon trong bai bao nay.
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APPLYING INTERNET OF THINGS
TECHNOLOGY IN BUILDING A 3-LAYERS
WIRELESS DIGITAL AUDIO BROADCASTING
SYSTEM

Abstract: The radio and radio broadcasting system,
revealing many weaknesses, failing to meet the pace of
development of the times and not bringing into full play
the potential of the radio system. The shortcomings of the
basic radio system are that the equipment is not of good
quality, lacks synchronization, there are no standards, and
the superior radio also cannot interact/control the
subordinates. In addition, the system lacks safety and
reliability due to its FM wireless radio system
technology, leading to hacking into system. In this paper,
the authors present a completely new 3-layers wireless
digital audio broadcasting system model, applying loT
technology and streaming audio, ensuring the system can
work with current devices, and at the same time
overcome the weaknesses of the old system, which can
be applied to all radio stations across the country.

Keywords: wireless broadcasting, 3-layers, internet
radio, internet of things, streaming, audio
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