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TOM TAT

VNPT Thira Thién Hué hién c6 gan 400 nha tram vién thong trai rong trén khap
dia ban tinh TT Hué. Trong d6 c6 rat nhiéu nha tram vién théng ndm & cac viing
sau, vung xa hiém tro nén viéc ing ctru may nd cho mdi nha tram mat rat nhiéu
nhan luc, dic biét vao nhirng ltc thién tai bao 1 viéc tiép can nha tram rat nguy
hiém. Ngoai ra mdi nha tram vién thong déu c6 hé thong lam mat véi 2 diéu hoa
nhiét d6 hoat dong lién tuc va nhiéu thong s6 hoat ddong khac nhu dién lwdi, nhiét
d6 phong may... van chua duoc gidm sat tu dong c6 hé thong. Bai bdo tap trung
trinh bay két qua nghién cttu thiét k€ va san xuat thiét bi IoT (Internet of Things —
Internet van vat) phuc vu giam sat, diéu khién co s¢ ha tang nha tram vién thong
cta ching t6i. V6i 60 nha tram thong minh IoT, qua két qua trién khai thuc t€ da
dat duoc nhiéu loi ich truc tiép vé nang sudt va kinh t€: giam nhan luc tryc bao vé
- an ninh nha tram; giam chi phi stt dung dién thong qua luan phién hé thdng diéu
hoa nhiét d6; gidm thoi gian nhan luc di chuyén Gng cru may nd mdi luc mat dién
lwdi. Dac biét vao thoi diém thién tai, mat dién trén dién rong; giam sat bat thuong
nguy hiém trong nha tram: dot nhap trai phép, nhiét do cao...Bai bao trinh bay két
qua nghién ctu, thiét két va lap dat IoT cho VNPT Thita Thién Hué dé cai thién
viéc diéu hanh hoat dong cta ha tang vién thong cta tinh va khéc phuc co ban cac

tinh trang & trén.

Tw khéa: Thiét bi IoT, tram vién thong, diéu khién ha tang.

1. GIOI THIEU INTERNET VAN VAT KET NOI - IOT VA UNG DUNG

IoT hay Internet van vat dé cap dén mang ludi bao gom cac thiét bi thong minh
va cdng nghé tao diéu kién thuan lgi cho hoat ddng giao tiép gitra thiét bi va ddm may
cling nhu gitra cac thiét bi véi nhau[1]. Nho sy ra doi cua chip may tinh gia ré va cong
nghé vién thong bang thong cao, ngay nay, chiing ta c6 hang ty thiét bi duoc két n6i
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véi internet. Diéu nay nghia la cac thiét bi hang ngay nhw ban chai danh réng, may hut
bui, 6 tO6 va may modc c6 thé sit dung cam bién dé thu thap dit liéu va phan hoi lai
nguoi dung mét cach thong minh. IoT tdc dong sau rong toi cudc sdng cing nhu cong
viéc cta con nguoi. [oT cho phép may moc xtt ly phan viéc ndng nhoc, dam nhiém
nhitng nhiém vy nham chan va gitip cudc séng tré nén lanh manh, nang suat va thoai
mai hon. Chéng han: Khi ban nhan ntit tam hoan, chiéc dong ho bao thirc ctia sé tw
dong bat may pha ca phé va kéo mo réem ctra s6. Tu lanh sé ty dong phét hién nhiing
thirc pham sap hét va dat mua giao tan nha. Lo nuwéng thong minh sé cho biét thuc don
trong ngay va tham chi con ndu nhitng nguyén liéu da dwoc chuén bi sén d€ dam bao
rang bita trira da sdn sang. Chiéc dong ho thong minh sé 1én lich hop cho con nguoi,
trong khi d6, chiéc 6 t6 thong minh tw dong ddt vi tri GPS dung xe d€ nap nhién liéu.
Va rat nhiéu tng dung khac trong thé gidi IoT. Vay IoT hoat dong thé nao? Mot hé
thong IoT thong thuwong hoat dong théng qua viéc thu thap va trao ddi dir liéu theo
thoi gian thiee. Mot hé thong IoT ¢6 ba thanh phan (hinh 1):

Thiét bi thong minh: Day la mdt thiét bi, gidng nhu tivi, camera an ninh hodc
thiét bi tap thé duc da dwgc tich hop kha néng tinh toan. Thiét bi nay thu thap di liéu
tlr moi treong xung quanh, thu nhan va truyén dit liéu qua Internet tir ttng dung IoT
cua no.

Ung dung IoT: Ung dung IoT la mét tap hop cac dich vu va phan mém c6 chite
nang tich hop dit liéu nhan dugc tir cac thiét bi IoT khac nhau. [jng dung nay c6 thé s
dung cac cong nghé mday hoc hodc tri tué nhan tao (Al) d€ phan tich dit liéu va dwa ra
cac quyét dinh sang sudt. Nhitng quyét dinh nay dwoc truyén trd lai thiét bi IoT va sau
do, thiét bi IoT d6 sé phan hoi lai dir liéu dau vao mot cach thong minh.

Giao dién do6 hoa ngwoi dung: Mot hodc mdt nhom cac thiét bi IoT ¢d thé duge
quan ly thong qua giao dién d6 hoa nguoi dung. Cac vi du pho bién bao gom mot tng
dung di dong hodc trang web c6 thé duoc st dung dé€ dang ky va kiém soat cac thiét bi
thong minh.
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Hinh 1. C4c thanh phan ctia mot hé thong IoT

2. HE THONG IOT - VNPT TT HUE
2.1. Gi6i thiéu

VNPT Thtta Thién Hué hién c6 gan 400 nha tram vién thong trai rong trén khap
dia ban tinh TT Hué. Trong d6 c6 rat nhiéu nha tram vién théng nam & cac viing sau,
vung xa ¢é dia hinh nti d6i hiém tro. Déc biét vao thoi diém thién tai bao li,, VNPT TT
Hué ludn xac dinh viéc dam bao thong tin lién lac tiing nha tram 1a mét nhiém vu quan
trong, tuy nhién tng cttu may nd dé duy tri nha tram vao thoi diém thién tai rat kho
khan va tiém an nhiéu nguy hiém.

Mbi nha tram vién thong déu c6 hé thong lam mat véi it nhat 2 diéu hoa nhiét
do hoat dong lién tuc, ttt d6 chi phi dién cho mdi nha tram héng thang cting rat 1on. Vi
vay xay dung hé thong giam sat va diéu khién tu dong luan phién cac diéu hoa dua
theo nhiét d6 cia phong may sao cho giam chi phi tiéu thu dién ma van dam bao nhiét
dd cho c4c thiét bi vién thong hoat dong 6t 1a phirong 4n t8i wu nhat.

Bén canh d6, mdi nha tram c6 rat nhigu thong s& quan trong can giam st cu thé
nhu: Tinh trang dién ludi, tinh trang hoat dong may ng, tinh trang acc, nhiét dd phong
may, nhiét d¢ bén ngoai moi treong, gidm sat va canh bdo an ninh dot nhap trai phép.
Hién nay, thong s& nay van dang dwoc gidm sét roi rac, khdng tap trung va phan lén
van bang nhan cong dén truc tiép nha tram ghi nhan dinh ky.
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Hinh 2. So d6 cac thiét bi nha tram vién thong

2.2. Cic yéu cau va tinh nang chinh

V6imo ta hién trang trén, chiing t6i da thiét k€ mo hinh nha tram vién thong
v6i hé thong IoT nhu hinh 2. Hé thng nay cd cac yéu cau chinh va cac tinh nang nhw

mo ta sau:

PHAN CUNG TOI UU =) PHAN MEM QUAN LY TRUC
Z3) Louax

Phéan cting cua hé thong duoc Phan mém giam sat thiét ké theo
lip dit theo module, dé& dang hwéng don gian hoa, truc quan
thay thé khi c6 mdt module va tu dong hoa hau hét cac quy
chtc nidng bi 16i. Hop diéu trinh.
khién trung tam c6 kich thude
nho gon.
DE DANG LAP PAT PIEU KHIEN PIEU HOA TU
Thiét ké theo hudng module biéu hoa dugc diéu khién luan
hod, 100% cac dau noi st dung phién tw déng dua vao nhiét do
cap JR45. Thuan tién cho ldp phong may.
dat, van hanh va xtt ly.
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3. PHAN CUNG VA DAU NOI LAP DAT

Bang 1. Danh sach chiic nang chinh ctia hé thong

3.1 Phan ctng

Phan cting ctia hé thong IoT diéu khién giam sat nha tram vién thong do VNPT

TT Hué phat trién dwoc thiét ké mang tinh module hoa (hinh 3), tat ca cac module déu

c6 sén trén thi treong, dé dang xtt ly va thay thé khi can thiét.

Tat ca cac module duwoc két néi véi nhau qua bang mach PCB tao nén mot hé

thong gidm sat hoan chinh.
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Sau khi hiéu qua nhiéu dong vi diéu khién thi chung t6i quyét dinh st dung
Arduino 2560 lam b xtr ly chinh.

14 200mm

\4

Hinh 3. Hop diéu khién 1ap dat trong nha tram
3.2 Lép dat nha tram IoT

Véi muc tiéu don gian hod viéc 1ap dat thi cong trong cac nha tram. Hé thong
IoT ctia VNPT TT Hué€ (xem hinh 4) ¢6 nhiing vu diém:

- Toan bd hé théng duoc ddu ndi qua day cap LAN, chuan RJ45. Ttr d6 viéc thi
cong lap dit rat nhanh va han ché tdi da sai sét do ddu ndi nham tin hiéu.

- Hé thdng diéu hoa duoc diéu khién bang tin hiéu hong ngoai, thay vi diéu
khién bang déng ngét truc tiép tir ngudn dién.

- Phan dau ndi véi may no linh hoat, tuy theo doi may nd ma cé thé dau ndi
diéu khién khac nhau.
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Hinh 4. So d6 dau ndi — lép dat hé thong IoT tai nha tram

4. KET NOI VA GIAM SAT - QUAN LY TAP TRUNG
4.1 Két noi

Hé thong giam sat — diéu khién tram vién thong tir xa st dung dich vu
Metronet cia VNPT va giao thite MQTT dé€ két néi va giao ti€p cac thiét bi IoT dat tai
cac nha tram va server v6i nhau (xem hinh 5). Nho két hop gitta dich vu Metronet va
giao thiec MQTT, nén hé thong IoT cua VNPT TT Hué c6 nhitng vu diém nhu:

- Hé thdng ¢6 sy On dinh va bao mat cao.
- Tinh mé rong cua hé thong 16n, cd thé trién khai rong khap trén toan tinh.

- C6 thé két nai linh hoat véi cac hé thong khac, thong qua giao thitc chung
MQTT.
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Hinh 5. So d6 két n6i hé thong qua dich vu Metronet va giao thiee MQTT
4.2 Chuong trinh giam sat tap trung

Chuong trinh quan ly giam sat nha tram ctia hé thong dwoc thiét ké theo hudng
toi wu giao dién va don gian hoa thao tac (xem hinh 7). Moi canh bao déu duoc thiét ké
trgc quan, gidp ngudi quan ly nhanh chéng nam bat cic trang thai bat thuwong, bén
canh d6 vdi cac chitc ndng ho tro tw dong hoa, gitip giam tdi da cac nguy co chu quan
gdy mat an toan thong tin nha tram vién thong.

Tat ca cac sy kién trong phong may déu duoc ghi log lai, nhu mat dién ludi,
chay may nd, canh bao dot nhap nhiét d6... Phan tra ctu lich st ¢ thé xem theo ting
tram hodc tat ca cac tram, loc theo tirng muc canh bao va xuat file Excel theo yéu cau.

Hinh 6 1a biéu d6 gidm sat nha tram trong 3 ngay, trén biéu d6 thé hién day du
cac thong tin quan trong nhu nhiét do phong may/ngoai troi. Tinh trang dién ludi/may
nd va cac thong tin khac nhw thoi diém chay luan phién gitta cac diéu hoa (diéu hoa 1
va diéu hoa 2).
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Hinh 7. Biéu d6 giam sat cac thong s6 - su kién quan trong ctia mot nha tram

4.3 Trién khai thyc té va danh gia lgi ich thu dwoc

bén thang 09/2022, VNPT TT Hué da san xudt va nang cdp thanh cong 60 nha
tram véi thiét bi IoT gidm sat va diéu khién tir xa va van dang tiép tuc nang cap cho tat

ca cac nha tram con lai. Da hoan thién day du cac cong cu pham mém, quy trinh san

xuat danh riéng cho nha tram IoT.

V6i 60 nha tram thong minh IoT, qua két qua trién khai thuc t€' da dat duoc

nhiéu loi ich truee ti€p vé nang sudt va kinh t&, chang han nhu:

- Giam nhan luc triee bao vé - an ninh nha tram. Véi chi phi nhan Iy bao vé ban
dém trung binh 2.000.000vnd/thang/tram. Da tiét kiém it nhat 120.000.000vnd/thang
cho VNPT TT Hué.
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- Giam chi phi stt dung dién thong qua luan phién hé thong diéu hoa nhiét do.
Nho luan phién hogc tit han hé thdng diéu hoa theo nhiét do, theo thong ké da giam
trung binh 500kWh dién/thang, teong duong 1.500.000vnd/thang/tram.

- Giam thoi gian nhan luc di chuyén ting cttu may nd mdi lic mat dién ludi.
Dac biét vao thoi diém thién tai, mat dién trén dién rong, nho hé thong IoT da giam
thiéu rui ro nguy hiém khi ting cttu may nd cac nha tram mat dién ludi va duy tri hé
thong dam bao thong tin lién lac tot hon.

- Giam sat bat thuong nguy hiém trong nha tram: dot nhap trai phép, nhiét do
cao...

5. KET LUAN

Trén co sd nghién ctu cac ly thuyét va cac mo hinh tng dung IoT, tim hiéu céc
thiét bi IoT hién cd trén thi treong Thira Thién Hu€é, dong thoi khao sat hé thong va
nhu cau diéu khién cac thiét bi, cac tram vién thong ctia VNPT trén dia ban, ching toi
da thiét k& va lap dat hé thdng diéu khién bang IoT hd tro diéu khién hoat dong ctia
mang ludi vién thong cua tinh. Hé thdng dwoc 13p dat véi cac thiét bi phit hop vé
thong s6 ky thuat va gia ca cua thi treong hién nay. Qua qua trinh van hanh, hé thong
hoat dong tot, mang lai hiéu qua cao cho cho hoat dong ha tang vién thong cua VNPT
Thtra Thién Hué. Trén co so két qua dat duoc, ching tdi tiép tuc phat trién mé rong két
ndi d€ tré thanh mot mot hé thdng voi pham vi, chiic nang 16n hon cho toan tinh Thira
Thién Hué va cé thé chuyén giao cong nghé cho cac cdng ty VNPT cua céc tinh khac
trén toan qudc.
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ABSTRACT

Thua Thien Hue VNPT currently has nearly 400 Base Transceiver Stations (BTSs)
spreading throughout Thua Thien Hue province, of which there are many BTSs
located in remote and mountainous areas with rugged terrain. Therefore,
monitoring parameters and operating rescue generators during a grid failure

requires a lot of workers.

Especially in the incidence of natural disasters, storms and floods, TT Hue VNPT
always determines that ensuring the communication of each BTS is important,
however, using rescue generators to maintain the BTSs at times of disaster is very

difficult and potentially dangerous.

Each BTS has a cooling system with at least 2 air conditioners operating
continuously. Therefore, building a monitoring and control system automatically
rotating air conditioners based on server room temperature to reduce electricity
consumption costs while still ensuring the suitable temperature for

telecommunications equipment would be the most optimal solution.

In addition, each BTS has many important parameters to monitor, such as:- Status
of grid power, rescue generators, rechargeable batteries .., server room
temperature, ambient temperature.., security monitoring and warning of
unauthorized entry. This article presents the results of the research, the design and
the installation of the IoT-Internet of Things for VNPT Thua Thien Hue to improve
the operations of the communication infrastructure of the province to overcome

the mentioned situation.

Keywords: controlling BTSs’ infrastructure, IoT devices, remote communication

station.
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Nghién ciru thiét ké"va san xudt thiét bi iot phuc vy gidm sdt, diéu khién co s¢ ha ting nha tram vién thong

Hoang Qudc Lién sinh ngay 27/12/1987 tai Thira Thién Hug, 1a ky su Dién
t Vién thong, t6t nghiép nam 2010 tai trueong DH Khoa hoc, Dai hoc Hué.
Hién nay, 6ng cong tac tai VNPT Thtta Thién Hué.

Linh vwc cong tic: Quan ly — Van hanh — Giam sat chat lwong dich vu Vién

thong.

Pang Ba Thanh sinh ngay 8/4/1976 tai Thira Thién Hué. Hién tai 6ng la
Pho Gidm ddc Trung tam Diéu hanh Thong tin — VNPT Thita Thién Hué.

Linh vwc cong tic: Quan ly — Van hanh — Giam sat chét lwong dich vu Vién

thong.

i
AL
ll ‘|‘ 1

Nguyén Diing sinh ngay 13/06/1988 tai Thita Thién Hué. Ong tSt nghiép
ct nhan Tin hoc tai truong Pai hoc Khoa hoc, Pai hoc Hué nam 2010.
Nam 2013, éng tot nghiép thac si chuyén nganh Khoa hoc may tinh tai
truong Dai hoc Khoa hoc, Dai hoc Hué. Hién nay 6ng cong tac tai Truong
Pai hoc Khoa hoc, Dai hoc Hué.

! Linh vwc nghién civu: Cong nghé phan mém, tri tué nhan tao, hoc may, hoc
(s . 1 pin
i sau, co sé dit lieéu
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