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Tém tit - Ngay nay, cac hé théng IoT tmg dung trong linh vuc
canh bao sém di dugc du tu 1ip dit tai nhig noi thudng xuyén
xdy ra c4c tinh hudng khan cip nhu: sat 16, I lut.... Van d& dit ra
cin co hé théng phat thanh khong day nhim dé dang thong tin tirc
thoi dén nguoi dén noi c6 nguy co, dé nguoi dan chii dong phong
tranh nhim giam ton thit vé ngudi va cia. Bai bao nghién ciru va
dé xuét giai phap phat thanh khong day sir dung cong nghé 3G/4G
dé truyén, nhén ban tin canh béo va cong ngh¢ loT dé quan 1y cac
tram loa nhim giai quyét bai toan truyén thong thong tin gilta chinh
quyen vanguoi dén, cung cp thong tin hitu ich vé chinh sach, tinh
hudng khan cap. bong gop chinh cia bai béo la de xudt hai giai
phap v& phin cimg va phan mém cho hé thong truyén thanh khong
day dé tich hop vao cac hé théng canh bao sin co.

Tir khéa - Van vat két ndi; Loa phat thanh khong day; May tinh
nhung Raspberry Pi; Giao thirc truyén tép tin; Mo-dun Sim7600

1. it véan dé

Dudi su phat trién bung nd cua thoi dai Internet, linh vuc
thong tin thong bao cua cac hé thong canh bao sém vé cac
tinh huong khan cép nhu: Thién tai, dich hoai, héa hoan...
thi viéc ing dung cac cong nghé [oTs s€ giup tan dung tinh
tic thoi, tinh théng minh va tinh chinh xéac [1]. Cu thé, hé
thong ToT sir dung cong nghé di dong 4G s& hd trg truyén
phat 4m thanh va video tinh ning cao tir IP dau dén cudi, véi
tdc do dir litu khoang 70 Mbps, kha nang két ndi theo qui
md 16n nhiéu thiét bi ding trong cac tmg dung doi hoi do tré
thép, tinh tin cdy cao va khong phu thudc khoang cach [2].

Hién nay, cic nghién ciru vé hé thong canh bao sém da
duoc dau tu ldp dit tai cic noi thuong xuyén xdy ra cac tinh
hudng khéan cap nhu: Sat 10, 1ii lut, 6 nhidm moi trudng,
dich bénh.... Tuy nhién, cac nghién ctru [3], [4] v€ nhimng
hé théng canh bao som dang phat trién hién nay, da so tap
trung nghién ctru giai quyét cac tinh huéng khan cip ma it
cac nghién ciru cho hé thdng phat thanh canh bao tir xa,
thuong chi canh bao qua tin nhin SMS nhu trong nghién
clru [4], qua website, qua (mg dung di dong, hodc cac
nghién ctru tép trung cho tinh 6n dinh hé thong, nghién cuu
cac cam bién do, nghién ciru mang cam bién nhu trong [5]
va [6]. Nghién ctru [7] nhom tac gia nghién cru phat thanh
khong day st dung cong nghé bluetooth dé truyén am
thanh, tuy nhién v6i cong nghé ndy khodng cach truyén dan
ngén khong phu hop véi cac hé thdng canh béo tir xa.

Nén vén dé dit ra can c6 hé thong phat thanh khong day
dap g duoc cac tiéu chi nhu: (1) D& dang thong tin bang
am thanh tirc thoi dén nguoi dan noi c6 nguy co, dé nguoi

Abstract - Nowadays, IoT-based early warning systems have
been invested and installed in places where emergency situations
often occur such as landslides, floods,... It is necessary that these
systems should be equipped with wireless speakers to easily
inform people in areas at risk, which helps to reduce the loss of
life and property. In this paper, we propose a wireless
broadcasting solution using 3G/4G technology to transmit and
receive messages and IoT technology to manage speaker stations
to solve the problem of information communication between the
government and people, providing useful information about
policies or emergency situations. Our main contribution is to
propose two hardware and software solutions for the wireless
speaker system to integrate into available alarm systems.
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dan c6 thé chu dong phong tranh nham giam ton that t6i da
vé ngudi va cia; (2) Khoang cach truyén dan xa; (3) D&
dang tich hop vao cac hé théng canh béo tir xa sin co.

Do d6, khéc véi cac nghién ctru trudce, trong bai bdo nay
nhom tac gia nghién ciru dé xuét hé thong loa phat thanh
khong day sir dung cong nghé truyén dan 3G/4G thong qua
giao thirc truyen tép tin FTP (File Transfer Protocol). Hé
thong truyén va nhan noi dung ban tin &m thanh dé canh
bdo; Ap dung cong nghé IoT dé diéu khién va giam sat timg
tram phat thanh khong ddy trong hé thong thong qua
Internet. Hé théng dé xuét giup giai quyét bai toan truyén
thong thong tin gitta chinh quyén va nguoi dan cac dia
phuong, cung cép thong tin hitu ich Ve loi ich, chinh sach,
thién tai, hoa hoan, tinh huéng khan cap ma khong bi gi6i
han khoang cach b tri cac tram loa phat thanh.

Nghién ctru cuia nhom tac gia c¢6 2 déng gép chinh nhu
sau: Mot la, dé xuét 2 giai phap thiét ké phan cling va phan
mém cho tram loa phat thanh | khong day dé tich hop vao
cac hé thong canh béo tir xa san c6. Hai 1a, thuc hién thuc
nghiém trén hé thong thuc té nham danh gia hé thong dé
xuét trén nhiéu tiéu chi nhu nang luong, do on dinh, toc do
tai tép tin canh bao, va kha nang tich hop vao cac hé thong
canh bao sém. Tir d6, dua ra lya chon giai phap phan cimg
tram loa phti hop cho hé thong loa phat thanh khong day.

2. H¢ théng dé xuit
2.1. Téng quan hé théng dé xuit

Trong muyc nay, nhom tic gia dé xuat ciu triic cia hé
thong tram loa phat thanh khong day, trong do bao gom:
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May chi FTP nhiém vy luu trlt tép tin d&m thanh canh bao
va co sO di li¢u (database) trén webserver nhiém vu luu
trir, dong bo cac thong tin giam sat, didu khién giira tram
loa phat thanh va cac tram cam bién khong day cua hé
thng canh bao som; Website quan ly gitp bién tap noi
dung canh béo va cai dat ngudng canh bdo, cai dat cac trang
thai hoat ddng cua tram loa; Phan cung cua tram loa nhiém
vu tai tép tin canh bao tir may chu FTP va phat ra loa tuong
Ung vdi Iénh cai dat va dleu khién tir database, phan clng
tram loa ¢ c4u tric chinh gém b xir Iy trung tim giao tiép
v6i mo-dun 3G/4G.

D6i v6i phan cimg clia tram loa phét thanh, hién nay c¢6
nhiéu b xir 1y trung tim ciia nhiéu hang khac nhau co thé
duogc st dung. Tuy nhién, dé Iwa chon nhom tac gia dé xuét
2 giai phap cho bo xir Iy trung tam: (1) Sir dung vi diéu
khién PIC18F4550 dai dién cho cau tric vi diéu khién don
gian 16 bit; (2) St dung may tinh nhung Rapsberry Pi dai
dién cho céu tric vi xir Iy 64bit, nham so sanh, danh gia dé
dua ra lya chon phu hgp cho cac hé théng canh bao tur xa.
Ca 2 giai phap phan ctmg cho tram loa phat thanh déu truy
cap va dugc quan ly boi cung mot may chu FTP, database
webserver va website.
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Hinh 1. Céu triic chung hé thong loa phdt thanh khéng ddy

Cu thé cAu trac ctua hé théng duoc mo ta ¢ Hinh 1, bao gém:

- Céac tram loa phat thanh dugc bd tri tai noi can phat
thong tin canh bao. Pugc két noi véi may chi FTP bang
giao thirc truyén tép tin FTP dé tai tép tin canh bao va ket
noi v&i database cua webserver bang giao thire truyén tai
siéu van ban HTTP (HyperText Transfer Protocol) nham
cap nhat dir liéu giam sat tram loa, dir li€u diéu khién dong
bd voi mang cam bién khong day. Vige truyén nhén dir liéu
duogc thyc hién thong qua md-dun Sim két ndi véi Internet
qua mang di dong 3G/4G;

- May chu FTP giup luu trir cac tép tin canh béo;

- Website tao ra giao dién ngudi ding dé twong tic va quan
1y hé thong nhu bién tip ndi dung, cai dat thoi gian canh béo,
gidm sat trang thai hoat ddng tirng tram loa phat thanh,. ..

Thong qua cAu trac va nhiém vu cua hé théng phat
thanh khong day, nhom tac gia dua ra gian d6 chirc nang
cua hé thong nhu Hinh 2 nham thé hién tat ca cac truong
hop ma h¢ thong co6 thé dugce sir dung.

Cu thé, tuy theo hé théng canh bao sém khac nhau,
nguoi dung co the bién tap thong tin canh bao va thict lap
lich trinh thong qua website. Mot so chitc nang chinh cta
hé thong bao gom: Hen gio, dat lich phat thong tin, bién
tap trude cac ndi dung thong tin can thong bao, quan ly
trang thai, tinh trang cac tram loa phat thanh,...Tat ca cac

dir liéu dwoc luu trit trén webserver, thong qua két ndi
3G/4G cua mo6-dun Sim. Céc tram loa phat thanh s& truy
cap nham lay cac dit li¢u dé phat thong tin thong bao, canh
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2.2. Phin cirng tram loa phit thanh

Trong myc nay, nhom tac gia trinh bay 2 giai phap phan
ctng cho tram loa phat thanh. Céc giai phap khac nhau ¢
viéc thay doi khoi xur 1y trung tdm ctia tram loa va khoi giai
ma am thanh.
2.2.1. Giai phap 1

Dbi véi giai phép 1, nhom tac gia str dung lghéi xu ly
trung tdm 1a vi diéu khién PIC18F4550 giao tiép v6i cac
khoi khac nhu: m6-dun Sim7600 (3G/4G), khoi thoi gian
thuc DS3231, khoi nguon cung cap, khoi giai ma am thanh,
khoi cong suat loa, khoi GPS va khoi thé nhé (Hinh 3).
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Hinh 3. Cdu triic phan cing gidi phdp 1 ciia tram loa phat thanh

Giai phap 1 c6 thiét ké phan cting phirc tap do c6 nhidu
khdi, tuy nhién nho khéi xir 1y trung tam sir dung vi didu
khién PIC18F4550 nén giup giam gia thanh tram loa, véi
cac dac diém nhu: Hoat dong voi dién ap 3.3V/5V; Tan s
hoat dong 48MHz; B nhé flash 32Kb; B6 nhd SRAM
2Kb. Khéi thoi gian thyc st dung DS3231 gitp tram loa
ddng bo thoi gian thue véi hé thong may chu, giap hoat
dong theo dung lich trinh dugc cai dat. Khdi mo-dun
Sim7600 cua hing SIMCOM la mo-dun truyén thong
4G/3G/2G/GSM/GPRS/GNSS ¢6 hd trg LTE CAT4 toc do
1én t6i 150Mbps, tiéu thu ning lugng kha thdp gitp tram
loa két n6i dugc internet, ngoai ra con dugc hd trg dinh vi
vi tri qua GPS gitp thong tin dén may chu noi lap dat tram
loa [8]. Khéi thé nhé Micro SD giao tiép véi vi diéu khién
qua chuin SPI, giup tram loa luu tép tin canh bdo dugc tai
vé tir may chi FTP, phuc vu phat canh béo theo lich trinh
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v6i noi dung khong thay ddi tir may chi, dam bao tram loa
hoat ddng phat canh bao ngay ca khi mat két ndi mang voi
may chi. Khéi giai ma am thanh ding NAU8810 [9] 1a bo
giai ma am thanh voi by xur 1y tin hiéu 24bit ADC/DAC,
hd tro tdc do 1ay mau 8-48kHz. Khoi khuéch dai 4m thanh
¢6 cong suat SOW cho tai 1a loa nén 8Q/30W. Ngudn cép
dugc lay tir tim nang lugng mat troi S0W thong qua bd
diéu khién sac 10A cho acquy 12V/20Ah.
2.2.2. Gidi phap 2

Dbi voi giai phap 2, nhom tac gia sir dung khdi xir 1y
trung tAm 1a may tinh nhiing Rapberry Pi giao tiép UART
v6i mo-dun Sim 7600 dé két ndi véi may chu thong qua
mang di dong 3G/4G (Hinh 4). Thong tin thong bao s&
dugc dua téi khéi khuéch dai Am thanh trude khi ra Loa.
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Hinh 4. Cdu tric phan cing gidi phdp 2 ciia tram Loa phdt thanh

Dbi voi giai phap 2 cu trac phan cimg don gian hon,
vi ban thdn méy tinh nhiing Rapberry Pi véi cau hinh bo xur
Ii 1.5GHz quad-core 64-bit ARM Cortex-A72 CPU chay
hé didu hanh raspbian, d tich hgp mot sb khdi quan trong
nhu: khdi luu trit thé nhé micro SD; Khéi giai ma am thanh
va khéi thoi gian thuc. Vi dé xudt phan cing cho giai phéap
nay thi may tinh nhing chi can giao tiép voi mo-dun
Sim7600 nhu da dé cap ¢ Muc 2.1.1 nhdm gitp may tinh
nhiing két ndi internet thong qua cong nghé di dong 3G/4G,
déu ra am thanh duoc dua dén bo khuéch dai 4m thanh cling
gidng v6i giai phap 1. Ngudn cap tir tim pin ning luong
mat troi SOW va acqui 12V/20Ah.

2.3. May chii webserver va trang web qudn Iy

Tai may chu, tép tin canh bao dugc tai 1én va luu triv
trén mot may chu quéan 1y tép tin may cha FTP. Néu ton tai
tép tin canh bdo mdi trén may chu FTP, tram loa phat thanh
s& thuc thi qua trinh tai tép tin nay vé theo giao thirc FTP.
Ngoai ra, may chi webserver con tao ra 1 co sé dir li€u
(database) nham thu thap céc di li€u cap nhat trang thai
cua céc tram loa phat thanh theo giao thitc HTTP, nhan cac
tham s6 thiét 1ap cho céc tram loa thong qua website quan
1y va dit liéu ddng bd ciia mang cam bién khong day dé tinh
ngudng phat canh bao.

Website quan 1y tao ra giao dién ngudi dung, giup
ngudi ding giam sat trang thai cua cac tram loa. Pdng thoi,
website con 1a noi nguoi dung bién tap ndi dung canh bao,
thiét 1ap cai dat thoi gian va lich trinh phat canh bao, cai
dat cac ngudng canh bao cho ting tram loa theo ting hé
thong canh bao sém khac nhau.

3. Thiét ké phan mém hé théng

Dé dam bao hé thong loa phat thanh khong day hoat
dong dung voi cac chire nang nhiém vu thi phan mém cua
hé thong can phai dugc xay dung dua trén nguyén tac dam

bao céc tiéu chi: (1) Bién tap noi dung tir van ban chuyén
sang 4m thanh; (2) Qud trinh cdp nhat va phat ndi dung
canh bao dién ra tirc thoi hoic theo lich trinh; (3) Hoat dong
clia tram loa dugc dam bao trong cac trudng hop nhu mat
két ndi mang internet, xuat hién 16 trong qua trinh cap nhat
ndi dung. Dé dat duogc cac tiéu chi trén thi ph'?m mém duge
dé xuét thiét ké nhu Hinh 6.

SERVER NODE OuTRUT

©(7

Hinh 6. Luu d6 thudt todn chung ciia hé thong

O phia méay chii webserver, noi dung canh bao duoc bién
tap tir website s& dugc xir Iy chuyén sang giong néi véi nén
tang Text to speech cua http:/FPT.AI hay lay tép tin canh
béo 1a 4m thanh sin c6 tir may tinh, dit liéu nay s& dugc cap
nhat va luu trit vao may chit FTP, ddng thoi cac tham s cai
dat nhu lich trinh phat, s6 lan phat, $6 tram phat... cling duogc
cap nhat vao co so dir liéu trén may chi webserver. O phia
tram loa phat thanh, thong qua giao thirc FTP ndi dung canh
bao s& dugc mo-dun Sim tai xubng va khdi xtr 1y trung tim
(PIC18F4550 hodc may tinh nhung Rapberry Pi) sé cho luu
trir vao thé nhé dong thoi thyc hién co ché phat thong tin
canh béo ra loa phat thanh theo lich trinh hay truc tiép dva
vao cac tham sb da dugc cai dat tir website.

3.1. Webserver va website qudn ly

GIAI PHAP TRUYEN THANH CHUYEN VAN BAN THANH AM THANH
KHONG DAY m—
g Fibe *{ Coowe Fle | o e chasen |

Hinh 5. Giao di¢n website: (a)Trang cai dat va
(b)Trang chuyén van ban thanh tép am thanh canh bao
Website dugc thiét ké v6i chirc ning don gian d& su
dung théng qua may tinh hodc thiét bi di dong co két ndi
internet dé bién tap noi dung ciing nhur cai dat hay giam sat
cac thong sé ctia tram loa phat thanh. Cy thé, website ¢6
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chirc néng soan thao thong tin thong bao bang vin ban; Sau
d6, thong tin nay dugc chuyén thanh tép tin m thanh (Hinh
5b) hodc tai tép tin sin co tir thiét bi. Ngoai ra, website con
cai dt cac tinh niang nhu ngay gio phat tin, s6 1an lap lai
cua ban tin (Hinh 5a).
3.2. Luwu dé thudt todn chwong trinh ciia tram loa phdt
thanh

D6i voi tram loa phat thanh v6i cu tric phan cimg &
giai phap 1 sir dung vi diéu khién PIC18F4550 nén ngon
ngit str dung dé 1ap trinh duoc viét bang C/C++, con ddi
v61 may tinh nhung Rapberry Pi ¢ gidi phap thir 2 thi ngén
ngit 1ap trinh Python dwoc Iya chon. Hinh 7 13 luu db thyc
hién chuong trinh cho ca 2 giai phap phan cing cua tram
loa phat thanh, nhiém vu cua chuong trinh 1a giap tram loa
giao tiép voi mo-dun Sim7600 dé két ndi véi may chi
webserver thong qua mang di dong 3G/4G, dung giao thuc
FTP gitp tram loa tai t&p tin &m thanh canh bao va giao
thirc HTTP d¢ truyén, nhan cac tham s thiét 1ap, tham s6
trang thai, ID tram, nhiét d6 d¢ am va mirc nguén cua acqui
cho tung tram loa phat thanh thong qua database trén
hosting vvtsmart.com:2082.
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Hinh 7. Luu d6 thudt todn chwong trinh ciia tram loa phdt thanh
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4. Thyc nghiém va d4nh gis két qua

Trong myc nay, nhom tc gia trinh bay cac két qua thuc
nghiém trén cac tram loa thuc té duoc thi cong theo cac thiét
ké dé xuat. Nhom tac gia danh gia cac thiét ké theo cac tiéu
chi sau: Nang luong tiéu thy, 6 on dinh va téc do tai tép tin.
Céc tiéu chi dugc thé hién dinh luong nham so sanh giita cac
giai phap va dua ra cac hudng tng dung phu hgp.

1

o h, . o

Hinh 8. Phdn citng mach trung tam tram loa:
(a) Gidi phap 1 va (b) Giai phap 2

Nhém nghién ctru da hoan thanh dugc hai tram loa thuc

té cho hai giai phap da dugc trinh bay. Két qua dat dugc
nhu Hinh 8a la mach trung tdm cho giai phap 1 va Hinh 8b
1a mach trung tim cho giai phap 2, dong thoi hoan thién
phin mém nhiing cho phan ciing ciing nhur website quan ly
va webserver luu trit. Nhom nghién ctru cho hé thong hoat
dong thuc nghiém vai ca hai giai phap phan cimg tram loa
dé xuat dé tién hanh danh gia két qua nghién ctru dua trén
nguyén tic dam bao hai tiéu chi: (1) Mirc ning luong tiéu
hao; (2) D6 6n dinh va tdc d9 tai tép tin.

Két qua thyc nghiém dugc danh gia chi tiét theo 2 tiéu
chi trén nhu sau:
4.1. Nang lugng tiéu thu

Mtic nang luong ti€u thu cua tram loa cho 2 giai phap
phan cimg khac nhau dugc so sanh thong qua do dac 4 ché
d6: ché @6 chd, ché d6 phat canh bao theo lich trinh, ché do
tai tép tin, ché do tai tép tin va phat canh bao tirc thoi.
Nhom nghién ctru sir dung ddng hd do sé da ning GDM-
8261A ciia hing Gwinstek c6 chirc nang do dién ap 1 chiéu
100mV- 1000V véi @6 phan giai 0.1uV-1mV, do dong dién
1 chiéu tir 100pA-10A do phan giai 100pA-10pA. Két qua
do dugc thé hién qua Bang 1.

Bing 1. Két qua do cong sudt tiéu thu ciia 2 gidi phdp tram loa

Ché do hoat dong|Gidi phap 1 Gidi phap 2
bién ap:12,7 V Pién ap: 12,7V
Ché 46 chd Dong: 0,48 A Dong: 0,82A
Cong suit: 6,1W  |Cong suét:10,4W
Ché do phat canh  |Piénap: 12,7V bién ap: 12,7V
bao ra Loa theo lich |Dong: 2,56 A Dong dién: 3,72A
trinh cai dat tru6c | Cong suét: 32,5W  |Cong suat:47,2W
bién ap: 12,7V Dién ap: 12,7V
Ché @6 tai tép tin |Dong: 0,9A Dong: 2,21A
Cong sudt: 11,4W  |Cong sut:28,1W
Ché d6 tai tép tin Dién ap: 12,7V bién ap: 12,7V
va phat canh bdo |Dong: 3,2A Dong: 4,43A
tue thoi Cong sudt:40,6W  |Cong suat:56,2W

C6 thé thay rang, giai phap 2 tiéu thy ning lugng kha
16n, do may tinh nhung hoat dong vdi cong suat cao 1én dén
hon 10W & ché d6 nghi, con & cac ché do hoat dong thi giai
phap su dung may tinh Raspberry pi ciing tiéu thu nang
lugng 16n hon nhiéu so véi giai phap sir dung vi diéu khién
lam bd xur 1y trung tdm. Do d9, gidi phap 2 phu hop cho cac
hé thong c6 ngudn cap tir dién ludi va acqui dy phong chi
ding cho cdc truong hop mét dién. Ca hai giai phap déu
tiéu thu cong sudt cao khi phat tin hidu 4m thanh canh béo
ra loa do khdi cong suét loa can dii 16n dé phat thong tin
canh bdo trong pham vi rong hon.

4.2. Pj on dinh va téc dé tdi tép tin cinh bdo

Dé kiém tra danh gia do on dinh cia timg giai phap
nhom nghién ctru chon cung 1 loai tép tin canh bao c6 kich
thudc 129KByte dé cho 2 tram loa tai 100 lan vao cac thoi
diém khic nhau trong 10 ngay. Két qua thuc nghiém cho
thdy, ti 1& cap nhat thanh cong 1 trén 99% (Bang 2). Dbi
v6i giai phap 1, thuc nghiém c6 1 1an that bai do mo-dun
Sim7600 chuyén tir ché d6 chd sang ché do tai tép tin bi 16
két ndi mang. Dé khic phuc tinh hudng nay, nhom tac gia
dwa ra giai phap khoi dong lai mo-dun Sim khi ¢6 két ndi
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16i va chap nhan thoi gian tré 5s khi ¢6 16 xay ra. Ddi voi
giai phap 2 két ndi giita mo-dun Sim va may chu luén dugce
duy tri, do d6 giai phap nay dam bao d6 6n dinh cao nhung
diéu nay gay ton nang luong hon. Tém lai, cac két qua thuc
nghiém cho thay, ca 2 giai phap cho tram loa phét thanh
khong day c6 d6 tin cdy cao va c6 kha nang ap dung dugc
vao thuc té.
Bdng 2. Ti [¢ thuc hién cdp nhdt tép tin canh bdo thanh cong

Gii phap | ich €6 tép S61an thir] S614n  [Tilé thanh
PRAP | i (KByte) | nghiém | thanh cong| cong

Giai phap 1 129 100 99 99%

Giai phap 2 129 100 100 100%

Ngoai ra, mirc 4 6 on dinh ctia hé thong theo thoi gian con
phu thudc cac yéu 6 khac nhu nhiét do, do 4 am moi tmong
hoat dong. Nhom tac gia da tién hanh giam sét thong s6 moi
trrong bén trong tram loa trong vong 10 ngay hoat ddng lién
tuc dbi vai ca 2 giai phap. Chu ky cap nhat dit liéu 1én server
la 30 phit. Hinh 10 minh hoa qua trinh giam sat.

ngay thang gio phut nhietdo doam nguon
7 ] 17 0 41,9 54,8 14,60
7 8 16 30 42,3 34,4 14,60
7 B 16 0 42,7 54,3 14,60
7 ] 15 30 42,7 54,5 14,60
7 ] 15 0 42,9 55,1 14,60
7 ] 14 30 426 55,9 14,60
7 B 14 0 42,2 564 14,60
7 ] 13 30 41,8 57,1 14,60
7 ] 13 0 41,2 57,9 14,60
7 ] 12 30 41 58,3 14,60

ngay thang gio phut nhietdo doam nguon
7 8 14 30 48,9 42,9 13,50
7 B 14 o 49,1 40,7 14,30
7 8 13 30 48,1 42,1 14,20
7 8 13 o 47,0 44 13,80
7 8 12 30 45,2 44,1 14,10
7 8 12 o 43,1 46,7 14,20
7 8 11 30 43,2 51,1 14,20
7 B 11 o 41,9 >4 13,60
7 B 10 30 40,0 54,4 13,70
7 8 10 o 39,6 58,7 13,70

jn

.. 109 110 111

v

b)ill 2 3 3 [s]

Hinh 10. Két qua gidm sdt nhiét dg dg dm:
(a) Giai phap 1 va (b) Gidi phap 2

Trong Hinh 11, nhom tac gid dua ra dd thi dir liéu nhiét
dd do dugc bén trong tram loa cua hai gidi phap trong 1 ngay
cu thé dé phan tich. Co thé thiy, dbi véi ca hai giai phap,
nhiét d6 do duoc trong tram loa déu 16n hon nhiét 36 moi
truedng bén ngoai. Didu nay 1a do cac bo mach khi lam viée
s€ toa ra nhiét luong, hon nira chung dugc dét trong cac hop
k¥ thut dé tranh anh huong ctia cac yéu té clia moi trudng
nhu mua, bui... nén nhiét do bén trong tram loa s€ tang cao
hon so voi moéi truong bén ngoai, va s€ cang tang cao hon
khi vao mua he. So sanh nhiét 6 bén trong tram loa cia giai
phép 1 va giai phap 2 ta thiy, nhiét do & bén trong tram loa
cua gidi phap 2 16n hon nhiéu. Nguyén nhan 1a do giai phap
2 sir dyng may tinh nhing, c6 nhiét luong téa ra cao hon so
v6i vi diéu khién ctia giai phap 1 6 thé gay mét 6n dinh cho
tram loa. Pé cai thién van dé nhiét d0 cao ddi vei giai phap
2, ta cAn b tri thém quat téa nhiét. Tuy nhién, vi¢c nay s€
phat sinh thém néng lugng tiéu thu cho tram loa.

55 - == Giai phép 1
Giai phap 2
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Hinh 11. D6 thi nhiét dé bén trong tram loa cho 1 ngay

Danh gia tbc do tai tép tin 4m thanh canh béo ca 2 giai
phdp phan ctmg ctia tram loa, Iy do nhém danh gia tiéu chi
nay do téc d6 ciia duong truyén chinh 12 mot trong nhimng
tiéu chi quan trong nhat dé danh gia chét luong va do linh
hoat ciia mot hé thdng truyén dir liéu khong day. Nhém téc
gia so sanh tde do tai tap dit liéu canh bao cua 2 tram loa tur
may chi FTP qua giao thtc truyén tai tép tin FTP. Qua trinh
do xac dinh téc do tai tép tin dugc trinh bay trong Hinh 12.

XU LY TRUNG TAM

Hinh 12. Qua trinh do xac dinh t6c dg tdi tép tin
B6 qua thoi gian khéi dong mo-dun Sim va thoi gian
céu hinh mo-dun Sim két nbi véi may cha FTP, thoi gian
tai tép tin dwoc xac dinh tir khi khéi xir Iy trung tam gui tap
lénh cho mé-dun Sim cho dén khi mo-dun Sim phan hoi
két qua cho khéi xur 1y trung tdm. Thoi gian ndy dwoc xac
dinh boi chinh bo timer cua khdi xir Iy trung tam. Két qua
do cho 50 1an thir nghiém dwoc thé hién & Hinh 13 va théng
ké két qua trung binh cho & Bang 3.
0.5 Giai phap 1
Giai phap 2

Thoi gian (s)

0
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49

Sé lan
Hinh 13. Két qua thoi gian cho 50 lan tdi tép tin 129Kbyte
Bdng 3. Thoi gian tdi tép tin trung binh cua 2 gidi phdp

Kich ¢ | S614n | Thoigian | Téc d Tai
Giai phap | tép tin thir tai trung | trung binh

(KByte) | nghiém | binh (s) (Mbps)
Giai phap 1 129 50 0,282 3,65
Giai phap 2 129 50 0,279 3,70
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C6 thé thay rang, tbe do hay thoi gian tai tép tin ctia hai
gidi phap xap xi nhau. Nguyén nhan la do ca 2 giai phap
phan ctng déu sir dung cting mot loai mo-dun Sim 7600,
hd trg cong nghé 3G/4G nén thoi gian tai tép tin chi phu
thudc vao toc do két ndi mang gitta mo-dun Sim v6i may
cht qua giao thirc FTP ma it phy thudc vao toc do xir 1y
ctia bo xtr Iy trung tdm. Tdc do clia bo xur 1y trung tim chi
anh huong dén qua trinh nhan dir liéu tir md-dun Sim 7600,
xur 1y dit liéu va xuat tin hiu canh bao ra loa. Pbi véi qua
trinh nay thi giai phap 2 ¢6 uu diém hon do may tinh nhing

¢6 tbe d xir 1y cao hon dang ké so véi giai phap 1. Ngoai
ra, may tinh nhing trong giai phap 2 ¢6 kha nang tr thanh
1 méy chi ma khong can két ndi dén may chu FTP. Viéc
nay giup tang toe do dap ung cua hé thdng, ddng thoi con
duogc hd tro nhidu chudn khac nhu video, camera, giup dé
dang mé rdng cling nhu linh hoat hon khi tich hgp vao cac
hé théng canh béo tién tién khac.

Thong qua cac két qua thyc nghiém nhom nghién ctru
dé xudt lya chon giai phap 1 cho cac hé thdng canh béo
som duge bd tri nhitng noi khong chi déng ngudn cap tir
dién ludi nhu cac hé théng canh bao sat 16, canh bao mua
li... i v6i giai phap 2, do ¢6 ti€u hao nguén nang luong
16n nén can duoc tich hop vao cac hé thdng canh bao hay
céc hé thong loa tuyén truyén noi chii dong duge ngudn cap
tir dién ludi.

5. Két luan

Trong bai bdo nay, nhom tac gia da trinh bay hai giai
phap truyén thanh khong day Gmg dung cho cac hé thong
canh bao tir xa. Pbi véi timg giai phap, nhom tac gia da
dura ra thiét ké va thi cong phan cimg va phin mém website,
méy chu FTP. Thong qua thyc nghiém trén hé thong thyc
té, nhom tac gia da xac dinh duoc vu diém va khuyét diém
clia timg giai phap; Tir 40, dwa ra cic dé xuat lya chon
pham vi ing dung cu thé cho timg giai phap. Cu thé, giai
phap 1 sir dung vi diéu khién 1am bo xur Iy trung tim nén
phti hop cho céac hé thong truyén thanh dwoc dat tai nhing
noi khéng cha dong ngudn cép tir dién ludi va chi st dung
ngudn ning luong mit troi. Giai phap 1 phu hop véi yéu

cau ndi dung théng bao ngén va khong lién tuc nhu ding
cho cac hé théng canh bao thién tai (10 lyt, sat 1o déit...).
Giai phap 2 st dung may tinh nhing Raspberry Pi lam bd
xtr ly trung tam nén co tinh linh hoat cao véi ndi dung thong
tin thong bao, kha ning md rong 16n véi dang tép tin bang
hinh anh hay video. Tuy nhién, do c¢6 ti€u thu nang lugng
16n nén giai phap nay phu hop cho cac hé théng chu dong
dugc ngudn cap tir dién ludi.

Loi ciam on: Bai bao hodc bdo cdo ndy dugce tai trg boi
Trudong Dai hoc Bach khoa - Pai hoc Pa Nang vai dé tai
c¢6 ma s0: T2021-02-07.
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