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Tém tit: Hién nay, cong ngh¢ truyén tin khong day nang lugng thap (LORA/LPWAN)
dang tré nén pho bién va ngay cang dugc ting dung nhiéu trong cac linh vuc nhu vién thong,
truyén tin, trao d6i thong tin s liéu, trong d6 c6 so liéu khi tuong thuy van. Mang ludi tram
tw dong thudc Dai Khi twong Thuy van khu vue Tay nguyén phan 16n dugc lap dat tai nhimg
khu vye vung sau, vung xa va giap danh gan bién gidi, mang thong tin vién thong séng yéu,
diéu kién thong tin, truyén tin gap nhiéu khé khin, nén gly ra nhiéu thach thic cho cong tac
diéu tra co ban, giam sat, canh bao va du bao, phong chéng thién tai. Chat luong truyén
nhan thong tin nhiéu khi c6 gian doan dan dén viéc xac dinh tram hoat dong hay khong hoat
dong kho chinh xac; gay kho khan trong viéc tim nguyén nhan, danh gia hoat dong cua cac
tram. Nghién ctru tép trung vao viéc ing dung nhing uu diém va sy phu hop ctia cong ngh¢
truyen tin khong day ning lugng thip (LORA/LPWAN) nhim néng cao hiéu qua truyén
phat s6 liéu cua cac tram khi tuong thay vin ty dong phuc vu cong tac diéu tra co ban khi
tugng thuy van tai khu vuc Tay Nguyén.

Tir khoa: Cong ngh¢ truyén tin khong dy niang luong thip LPWAN; Cong nghé truyén tin
bang cong ngh¢ LORA.

1. Mé dau

Trén thé gioi, viéc lya chon va tmg dung cong ngh¢ truyen tin khong day ning luong
thap theo thoi gian thuc rat phét trién, mot s nghién ctru ndi bat nhu: Véi nghién ctru nhém
tac gia [1]: Hé thong gidm sat chat lugng khong khi thoi gian thuc cong suét thap str dung
LPWAN st dung cong ngh¢ LoRa. Nhom nghién ctru mét hé théng giam sat chat luong
khong khi thoi gian thyc cong suat thap da trén cong ngh¢ truyén thong khong day LoRa.
Hé thdng tich hop truyen duoc s6 liéu vé méi truong khong khi (NOz, SO2, Os, CO, PM1,
PMio vd PM2s). Tai Y, nhém nghién ctru [2] dd nghién ciru m6 dun thr nghiém truyen so
liéu khong day gitra cac tram thoi tiét tw dong bang cong nghé LoRaWAN. Véi vu diém vé
chi phi thip, dién nang thap rat pht hop ung dung trong cac linh vuc phong chbng va giam
nhe thién tai bang cach sir dung mot mang ludi nhiéu tram quan tric thoi tlet tu dong. Trong
nhiing ndm gan déy, cac nha khoa hoc trong nuéc ciing da nghién ciru vé cong nghé truyén
tin khong day. D4i voi nghién ctru cia tac gia Trung tam Cong ngh¢ vi dién tur va tin hoc,
Vién ing dung cong nghé: Xy dung mang cam bién khong day sir dung cong nghé truyen
thong LORA cho bai toan giam sat va diéu kh1en trong néng nghip cong nghé cao: két qua
dat duoc nham muc dich giam sat cc thong s lién quan dén sinh truong, phét trién cia cay
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tréng nhu: Anh sang, nhiét do, do am, toan bo sd liéu nay duogc truyén vé trung tam xu 1y, tu
cac thong sd thu thép, co thé diéu chinh luong nudce tudi, do am khong khi hay cuong d¢ anh
sang phu hop theo nhu cau phat trién cua cdy trong [3-5]. Nghién ciru tiép cén cong nghg sur
dung khinh khi cdu tha ¢ tAng binh luu tich hop cong ngh¢ tram thu phat thong tin dé giam
sat, ddn duong, tim kiém ctru ho va do dac thong sb vat 1y moi truong tang khi quyén [6, 7],

két qua dat dugc: Ché tao thanh cong bong Pilot c6 gan thiét bi truyén tin; thir nghiém tram
thu phat bang cong nghé LPWAN cho khoang cach > 250 km, dit liéu gtri vé theo thoi gian
thue, 10 1an/1s; do gi6 tir mat dat dén 25-30 km trong moi diéu kién thoi tiét. Vi nghién ctu
Hé thdng giam sat thanh phd théng minh Bén Tre do Cong ty C6 phan Phét trién Ha ting va
Dau tu Cong nghé Chau Long thuc hién: Hé théng c6 mang cam bién loT thu thap dir lidu
chat luong méi trudong khi tai cac diém quan trong trong thanh phé dé phuc vu quan Iy moi
truong sinh thai d6 thi; do dac do man, myc nudc ¢ song Bén Tre dé thiét lap cac dy bao diéu
khién phan ludng giao théng, tng pho véi thién tai. Phu song LPWAN hé tro két ndi nén
tang do thi 10T phuc vu cam bién moi truong, diéu khién dén chiéu sang thong minh, cam
bién va diéu hanh xtr ly 6 nhiém, rac thai va quan 1y phwong tién di chuyén ding chung trong
tuong lai.

Nghién ctru vé qua trinh thiét 1ap thong sé LoRa tng vdi cac khoang cach khac nhau
trong mo hinh [oT str dung mang khong day LoRa, qua dé danh gid dugc kha ndng hoat dong
thuc té cho mang LoRa cho tng dung IoT tam xa, dic biét 1a thiét 1ap thong sb dé dat duoc
hiéu qua cao khi tmyén tin khong day LoRa bi tac dong boi méi trudng xung quanh bao gom
c4c toa nha cao tang, cay coi [8].

Trong béi canh céc loai hinh thién tai, dac biét la cac hién tuong thoi tlet nguy hiém nhu
18, mua 16n, bdo,...co xu huéng ra tang tan suat 1an cuong do, uy hiép truc tlep dén tinh mang
va tai san cua nhan dan, viéc cung cap thong tin va lua chon phuong 4n truyén tin canh bao
theo thoi gian thuc la can thiét. Do vay, viéc lya chon cong ngh¢ LoRa la mét giai phap phu
hop truyén s6 lidu tr dong dé khic phuc nhiing han ché tai khu vyc Tay Nguyén gop phan
ting cudng cung cp thong tin phuc vu du bao nham giam thiéu thiét hai tai san do thién tai

gay ra.
2. Phwong phép nghién ciru lra chon cong nghé va so liéu sir dung

2.1. Gioi thiéu khu vuc nghién cuu

Dic diém dia hinh ¢ khu vuc Tay Nguyén, khi hau khu viyc Tay Nguyén ciing chia thanh
ba tiéu ving khi hau, gdbm Béc Tay Nguyén (twong tng voi cac tinh Kon Tum va Gia Lai),
Trung Tay Nguyén (tuong tmg vdi cac tinh bik Lik va Pak Nong), Nam Tay Nguyén (twong
Umg vai tinh Lam Dong) Trung Tay Nguyén c6 do cao thap hon va nén nhiét d6 cao hon hai
tiéu ving phia Bac va Nam. Mang ludi tram khi tuong thuy van thuong tép trung ¢ nhiing
vung ndi kho khan, thuong nguén cac song sudi dé phuc vu du bao, canh bao tdt ciing nhu
cac tram do mua rat can lap day trén cac ving ¢ nguy co i quét, sat 10 dat, vi véy cac khu
vuc dat tram quan trac khi tugng thuy van thuong khong co ha tang vién thong t6t dan dén
chat luong duong truyén gap nhiéu kho khin, dic biét khi c6 hién tuong thoi tiét nguy hiém
duong truyen hay xay ra mat tin hiéu. Vi dic thu dia hinh phtre tap va mot s6 khu vyce c6 ha
tang vién thong rat han ché noi trén, viée truyén s lidu ciia nhidu tram quan tric trong khu
vue Tay Nguyén lai cang gap nhiéu kho khin hon nira.

2.2. Pdc diém mot sé cong nghé LPWAN hién nay

Mang dién rong nang luong thip LPWAN (Low Power Wide Area Network) la cac cong
nghé khong day, c6 nhiéu cong nghé nhung cé bdn cong nghé chinh, gdm: LoRa, Sigfox,
NB-10T va LTE-M.

Internet van vat (Internet of Things- 10T) gdm nhiéu thiét bi két ndi voi nhau dé thu thap
va trao doi dir liéu. Cac giao thuc mang khong day hién tai cho thiét bi IoT hién c6 nhu
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Bluetooth LE, Wi-Fi, 802.15.4-based Zigbee [9, 10]. Tuy nhién, cac giao thirc mang khong
day nay bi gidi han ¢ viéc cung cap truyén thong khoang cach rong va hiéu qua ning luong.
Mang dién rong nang lwong thap LPWAN dugc sir dung nhiéu hon do khic phuc dugc nhiing
han ché giao thirc mang khong day khac [11].

B802.11ac

T 802.11ad 5G
802.11n e
=
o 802.11a 3G
= 802.11b
= 26
a 802.11g
=
5 Bluetooth ZigBee
BLE 802.15.4
B02.15.6
RFID/NFC WPAN
802.15.4
RANGE —»

Hinh 1. So sanh LPWAN vdi cac cong nghé khac.

Véi cong nghé Sigfox: Cung cip giai phap két ndi khong day toan ciu, nham trién khai
giai phap cong ngh¢ LPWAN trong [oT. Cach tiép can cua Sigfox tuong tu nhu cac nha khai
thac mang di dong, nhung khac biét la cung cap cac thlet bi tiéu thu nang lugng thip nén chi
phi thap. Sigfox st dung ciu tric mang hinh sao va mdi tram gdc giao tiép voi dam may
thong qua cac lién két diém - diém. Két ndi gitra thiét bi voi tram cta Sigfox 1a vo tuyén. Tuy
nhién, n6 ciing c6 mot sé nhuoc diém 1a khi giri di liéu tré lai cac cam bién/thiét bj thuong
bi nhiéu tin hiéu [12].

Vi cong nghé NB-10T (Narrow Band - 10T) 1a mdt cong nghé IoT bang thong hep dugc
chudn hoa boi 3GPP. Pugc ung dung nhiéu & viing pht song trong nha; giam chi phi va tiéu
thu nang lugng thap hon, hd tro cac tinh nang tng dung co do tre Cong nghé NB-IoT chu
yéu dugc st dung vao cac ng dung IoT thong luong thap. Két nbi cua cong nghé nay dugc
dic trung boi thong luong thap, truyén dir liéu khong thuong xuyén. NB-IoT c6 thé hoat
dong ciing voi mang GSM va LTE dudi dai tan sd can phai dang ky cap phép khi st dung
[13].

Véi cong nghé LTE-M (Long Term Evolution for Machines). LTE-M sir dung dai tan sé
phai duoc dang ky cap phép sir dung. Cac thiét bi cia LTE-M duoc két ndi khong day truc
tiép vo1 mang 4G-LTE hién c6. Do do, khong can trién khai cac tram méi, tiét kiém chi phi
thuan tién cho cac nha mang. LTE-M tuong thich v&i mang LTE hi¢n co; cé thé hd tro thuc
hién roaming thich hgp cac tmg dung di dong. Pic diém cong nghé: LTE-M dugc thiét ké
sao cho phu hop vé&i cong nghé LTE hién c6 va c6 thé hoat dong ¢ bat ki bang tan nao cta
LTE [14].

Vi Cong ngh¢ LoRa: (Long Range Radio - truyén khong day tam xa) 1a cong nghé 16p
vat 1y tirc 1a chip dugc phat trién boi Semtech. Cong ngh¢ LoRa la mot giao thirc khong day
m&i dugce thiét ké dé truyén thong tAm xa, nang lugng thip. Giao thirc pht hop véi cac thiét
bi thong minh hién c6 va lién minh LoRa dang hoat dong dam bao kha nang tuong tac gitta
nhiéu mang trén toan quéc. Dai tan LoRa sit dung it bi nhiéu dién tir, do d6 tin hiéu c6 thé
kéo dai mot khoang cach xa, tham chi di qua cac tod nha, véi rat it nang luong, phu hop véi
cac thiét bi IoT v6i dung lwong pin thap. Do vy, LoRa thanh céc thiét bi ré hon rat kha quan.
Mdi tram gbc (gateway) LoRa co thé xir Iy hang triéu node, cung véi thuc té 14 cac tin hiéu
c6 thé kéo dai khoang céch, nén la can it co s& ha téng mang hon, do d6 viéc xay dung mang
LoRa ré hon. Cac mang LoRa c6 thé dugc dat cung voi cac thiét bi lién lac khéac, nhu cac
thap dién thoai di dong, tiét kiém dugc chi phi dau tu xay dung; dong thoi voi cac tinh nang
khac ctia LoRa sir dung thuét toan toc do dir liéu thich ing dé giup t6i da hoa tudi tho pin va
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tiét kiém tdi da nang luong mang cia thiét bi; cic giao thirc clia né bao gdm nhiéu 16p ma
hoa, & cép do mang, ing dung va thiét bi, cho phép lién lac an toan; tinh hai chiéu cta giao
thirc hd tro cac thong diép quang ba, cho phép chirc ning cap nhat phin mém. Do vay, LoRa
la mot giai phap 1y tuong cho IoT [15].

+ Nguyén ly hoat dong ciia LoRa: LoRa sir dung k¥ thuat diéu ché goi 1a Chirp Spread
Spectrum (CSS) nguyén ly nay la dir liéu s€ dugc chia nho bang cac Xung cao tan dé tao ra
tin hiéu c6 day tan s6 cao hon tan sb cua dir liéu goc sau d6 tin hiu cao tan nay tiép tuc duoc
mé hod theo cac chudi trude khi truyen ra ang ten dé gui dir liéu; nguyén ly nay gitp han ché
dd phuc tap va cé do chinh xéac can thlet clia mach thiét bi nhan de c6 thé giai ma va diéu
ché lai dit liéu; hon nita LoRa khong can cong suat phat 1én ma van c6 thé truyen xa Vi tin
hiéu Lora c6 thé dugc nhan & khoang cach xa ngay ca do manh tin hiéu thap hon ca nh1eu
moi treong xung quanh; ¢6 pham vi rit rong twong tu nhu dugc cung cp boi mang bang tan
hep, @6 bén cao va chdng lai nhidu va suy hao tin hiéu trong qua trinh truyén tin thap, toan
b6 khu vira hodc thanh phd d6 dugc bao chi boi mot tram gde (gateway).

2.3. Lwa chon giai phap cong nghé LoRa

a) Su phu hop cua cong ngh¢ LPWAN

Truge tién vé mat dir lidu, theo thuc té van hanh hién nay ¢ cac tram thu thép dir liéu do
dac ty dong ta co cac thong sb vé bang thong yéu cau truyén dan nhu sau:

+ Tram khi twong: Tan suat giri 10 phut 1 1an.

+Tram thuy van: tan suét gtri 10 phat 1 14n - muc nudc, lugng mura.

+Po mua: tan sudt giri 10 phuat 1 1an - luong mua.

Dua trén khao sat va tin sudt gui tin, co thé thiy rang yéu cau bang thong/tdc do gui dix
liéu cua céc tram khoang dudi 1 KB trén 1 pht.

Nhu da néu tai phan trén, hién nay c6 nhiéu phuong an céng nghé dé két ndi thong tin
cho cac mang khong day cam bién. Hinh 2 bén dudi day 14 biéu so sanh bing thong/khoang
cach giita cam bién va diém thu, gia thanh ctia cic cong nghé nay:

+ Cong nghé LPWAN: ré vé gia thanh, xa vé khoang cach truyén dan va téc do/bing
thong so sanh cac cong nghé nbi két WSN dif liéu co thé dat dén gap hon 10 1an yéu ciu cac
tram do hién nay, pht hop dé lwa chon cho cong nghé truyén sé liéu tram tu dong ctia nganh
khi tuong thity van, dic biét 1a nhitng noi séng di dong yéu, hé thong vién thong han ché.

- Viéc dau tu mang di dong hodc vé tinh sé& rt ton kém va sir dung qua nhiéu ning luong
cho céc thiét bi cam bién tai hién truong. Tuong tw, mang WiFi va Bluetooth ciing khong
phai lac nao ciing 1a giai phap tot hodc tiét kiém chi phi, dic biét 1a han ché vé khoang cach
truy.

- LPWANS (Low Power Wide Area Networks - mang dién rong nang luong thap) la mot
hién tuong mai trong IoT, cung cép giao tlep tam xa trén cac loai pin nho ning luong thap,
ré tién co tudi tho duoc duy tri trong nhidu nim, cong ngh¢ nay dugc xay dung nham muc
dich hd tro cac mang IoT quy md lén trai dai, rong khip dic biét thich hop véi cam bién
nong/lam/ngu nghiép, moi truong va thoi tiét [16].

Luya chon cong ngh¢ hoat dong trén dai tan khong cin xin cip phep cua Cyc Tan s6
(khong phai mét phi thué tan s0), tap trung dir lidu cua cac tram quan trac ving sau vung xa
vé mot diém chuyén tiép khu vuc 1én mang 3G/4G nbi két trung tam. V6i nhiing uu diém cua
cong nghé LoRa duoc chi ra va thuc té da c6 nhiéu kinh nghiém trién khai mang LPWAN tai
Viét Nam, trong d6 dic biét nghién ctru c6 lién quan vé linh vuc thoi tiét, khoang cach truyén
dan ¢ diéu kién nhin thang khong che khuét giita hai ang ten thu phat LPWAN c6 thé dat dén
vai chuc km véi lua chon thiét bi thu phat va ang ten thich hop. Do vay, béng sur so sanh cac
cong nghé hién nay vé sy phi hop, c6 thé thdy LoRa 1a mot giai phap tiét kiém chi phi, dién
nang va tang pham vi phu song ¢ cac khu vire ma cong ngh¢ di dong thong thuong chua phd
bién, giai quyét duoc nhiing bat cap ddi v4i bai toan két ndi, truyén tin quan tric khi tuong
thuy van.
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b) Lya chon giai phap mé hinh truyén dir liéu tinh toan tram thu phét truyén tin

Mo hinh lya chon truyén dir lidu sir dung cong nghé LORA/LPWAN trong mang ludi
khi tuong thuy van tai khu vue Tay Nguyén dugc sir dung theo m6 hinh Mesh Network, boi
mot s6 nhimg wu diém cu thé dugc thé hién trén hinh 4.

ESP-MESH Topology

Hinh 4. Hinh minh hoa m6 hinh truyén truyén tin Mesh Network.

Mang mesh la mot ciu trac lién két mang cyc b trong do cac nut nhu cau ndi, thiét bi
chuyén mach va cac thiét bi co s6 ha tang khac két ndi truc tiép, dong va khong phéan cap voi
cang nhiéu nat khac cang tot va két hop voi nhau dé dinh tuyén dir liéu dén noi sir dung
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(khach hang) mot cach hiéu qua. Do khong phu thudc vao nat mang cu thé nao, nén sir mod
hinh mang nay cho phép tit ca cac nut mang c6 thé tham gia va qua trinh truyén hodc chuyén
tiép dir lidu [17].

Mang luéi truyén tin theo mé hinh Mesh network c6 thé chuyén tiép cac dir liéu, théng
tin bang cach str dung k¥ thuat flooding hodc k¥ thuat routing. i v6i routing, dit liéu dwoc
truyén doc theo mot duong dan bang cach di tir nut ndy sang nat khac cho dén khi n6 dén
diém cudi. Dé dam bao tat ca cac duong dan déu kha dung, mang phai cho phép két nbi lién
tuc va co thé tu cu hinh lai xung quanh cac nat, dudng dan bi hong, trong d6 sir dung cac
thuat toan ty phuc hdi nhu cau ndi duong din ngin nhit (Shortest Path Bridging). Tinh ning
tu phuc hdi cho phép mang dua trén dinh tuyén hoat (dong khi mot nat bi hong hoac khi két
n6i khong dang tin c@y. Do do, su dung md hinh truyen tin nay thuong dang tin cdy, vi trong
mo hinh truyén tin thuong c6 nhiéu hon mot dudng dan gitta ngudn va dich trong mang [18].

3. Két qua va thao luin

3.1. Phuong an két néi thiét bi tram

Céc thét bi tram do khi tuong, thuy van dugc cai dat dua thong s6 dir liéu qua cong COM
vao cac m6 dem LPWAN de truyen dir liéu 1€n cac tram truyen dan duong tryc. Cac tram do
mua bo truyén phat dir liéu c6 thé nbi truc tiép bd dem xung gau néu khong co giao tlep COM
tir data logger. Tir cac diém dudng truc s& c6 giao tiép LTE (tir 2G dén 4G) dé chuyén tai dir
liéu qua mang dit liéu di dong giri vé mot CSDL tai Tong cuc Khi twong Thiy vin (hodc
hosting & Ha Noi), c6 giao tiép hién thi trén ban d6 Internet - GIS.

&)
N |

Nguoi sir dung

Thong tin
l LPWAN
|

Modem
LPWAN

I Thong tin ﬂ
l LPWAN

Hinh 5. M6 hinh két néi hé théng.

3.2. Két qud nghién ciru tinh todn tram thu phdt truyén tin

Dé c6 co so tinh toan vi tri dit tram thu phat truyén tin trong sir dung cong nghé LoRa
ching ta cdn quan tdm dén mot thong s6 k¥ thuat quan trong la tinh toan Fresnel Zone [19,
20]. Vung Fresnel 1a mot cong cu hiéu qua giap co thé tinh toan duoc luong suy hao cua tin
hi¢u do cac hién tuong phan xa, tan xa, nhleu Xxa, ma tin hiéu gép phai trén duong truyén, dac
biét 13 noi c6 nhiéu d6i ndi, nhiéu cay cbi va nha cao tng. Thuc chat day la mot trong s rat
nhiéu cac kh01 elip (3 chiéu) dong tdm, voi 2 dinh elip la dau thu va dau phat tin hiéu. Ngoai
duong truyén thang trong diéu kién moi trudng truyén tin Iy tuong (khong bai che chin boi
vat can), thi tin hi¢u truyen tir dau phat téi dau thu c6 thé phan xa, tan xa theo nhiéu duong
khac nhau, trong viing Fresnel ndy. Do 1a nguyén nhan gy ra su 1éch pha cua tin hiéu tai dau
thu, tin hiéu bi nhidu, truyén vé chdm va dung luong co6 thé khong chinh xéc.
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Hinh 6. Khong gian Fresnel Zone duge hinh thanh giira tram phét va tram thu.

Cac vung nay thuong duoc ky hi¢u la: F1, F2, F3 ... Nhung thyc té thi chi c6 3 ving
Fresnel dau tién 13 c6 anh huong nhiéu dén su lan truyén song vo tuyén.

Jrd Frasnel fone

2nd Fresnel Zone

Tst Fresnd Zone

d2

Hinh 7. Hinh thanh cac vung Fresnel.

Tin hiéu trong ving Fresnel c6 thé léch pha véi tin hi¢u gdc tir 0 dén 90 do. O ving
Fresnel 2 1a tir 90 d¢ dén 270 do. Vung Fresnel 3 1a tir 270 do dén 450 do.

Thuc té cho thay, khong nén qua 40% vung Fresnel bi che khuét boi cac vat can. Tuy
nhién dé dam bao truyen s6 liéu tot nhat co thé va hiéu suét t6i uu thi khong nén qua 20%
ving Fresnel bi che khuét bdi cac vat can.

Dé co thé tinh toan dugc ving Fresnel co thé dung cong thirc:

nAd.d
F = 172 1
n *,d1+d2 1)

Trong d6 Fy 12 ban kinh ving Fresnel thir n; d1 va d 1a khoang cach tir diém P (diém tinh
ban kinh) t6i dau phat va dau thu. Néu P nam chinh giita ddu phat va dau thu thi ban kinh d6
dat gia tri cuc dai. Khi d6 di = d2; D = d1 + d2 (tong khoang cach tur dlem P (dlem tinh ban
kinh) t6i dau phat va dau thu); A = c/f (bude song); £1a tin sd, ¢ 13 van tdc truyén.

Ta s& c6 cong thuc don gian hon:
r=38, 657Jf§ (2)

Nho viée tinh duoce ban kinh ving Fresnel, c6 thé dé dang tinh toan dugc chiéu cao can
thiét ctia cc cot ang ten dé co thé dam bao dugc truyén tin hidu khong bi can trd qua nhidu
(< 40%).

Khoang khong gian Fresnel Zone can duoc rd rang, néu co xuat hién vat can c6 thé anh
huong dén tin hiéu truyén song, vat can, ddc biét 1a khu vuc Tay Nguyén do dia hinh cling
¢6 nhiéu ddi niii, nén vat can chi yeu 1a cay cbi va ndi ty nhién.

Dua vao phan tich trén, ta c6 thé tinh toan duoc qua trinh truyén séng giita cac tram thu
phat va vi tri cac tram 13p trong mo hinh truyén tin tai Dai KTTV khu vuc Tay Nguyén.
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Hinh 8. Minh hoa vét can trong viing Fresnel Zone.

Hinh 9. M6 hinh m6 phong vat can tir tram Dak Ring - Dk L6 tinh Kon Tum: 22.9 km.

4. Két luén

Ngay nay, viéc trién khai nghién ctru tng dung cong nghé IoT (internet van vat) vao cac
linh vuc khoa hoc cong nghé va doi sdng xa hoi khong con méi, ma 1 xu thé tat yéu cua cac
nude trén thé gidi. Cong nghé truyén tin khong day nang lugng thép (LORA/LPWAN) v6i
vu thé phu séng rong, bang thong thap, st dung it nang luong, hd trg da két ndi va thiét bi
hoat dong ¢ dai tan khong can dang ky xin cap phép tan s6 dang tro nén pho bién va tng
dung nhiéu trong céc linh vuc vién thong, truyen tin, trao doi thong tin s6 liéu. Viéc nghién
ctru cong ngh¢ Lora dé xay dung mang truyén dan dién rong cong suat thap (LPWAN) mang
ludi quan trac khi tugng thity van cho khu vie Tay nguyén la van dé can thiét va co6 tinh kha
thi cao dua trén cac phan tich vé wu diém, sy pht hop ctia cong nghé nghién ctru g dung,
nham tién t6i phat trién nghién ciru voi muyc tiéu cu thé nhu xay dung giai phap cong nghé
LORA cho mang luéi quan tric khi twong thuy vin phuc vu tac nghiép du bao khi twong thuy
van va dgc biét nghién ctru thir nghiém thanh céng hé théng cong ngh¢ LORA xay dung mang
dién rong cong sut thap (LPWAN) mang lu6i quan trac KTTV cho khu vire ‘Téay nguyén la
phuong an dy phong truyén tin méi c6 tinh bao mat cao, giam thiéu kha mat dir liéu quan
trac khi twong thity van gop phan ting cuong du bao giam thiét hai do thién tai gay ra.

Déng gop cua tac gia: Xay dung y twong nghién cau: V.V.S.; Thu thap, xu ly sblieu: V.V.S.;
Phan tich két qua: V.V.S.; Viét ban thao bai bao: V.V.S.; Chinh suira bai bdo: V.V.S.

L&i cam on: Nghién ctru nay duoc tai tro bai dé tai nghién ctiu khoa hoc cip Bo Tai nguyén
va Moi truong “Nghién ctu cdng nghé LORA dé thiét ké xay dyng mang dién rong cong
suit thdp (LPWAN) mang luéi quan tric khi twong thay van cho khu vic Tay nguyén” ma
s6: TNMT.2022.04.12, thudc Chuong trinh khoa hoc va cong nghé trong diém cap Bo
“Nghién ctru tng dung cdng nghé trong xay dung, phat trién Chinh phua sé va Chuyén d6i s6
nganh tai nguyén va moi truong giai doan 2021 - 2025”, ma chuong trinh TNMT.04/21-25.
Tap thé tac gia xin chan thanh cam on.
Lo1 cam doan: Tac gia cam doan bai bdo nay la cong trinh nghién ctru cta tac gia, chua dugc cong
b & dau, khong dugc sao chép tir nhitng nghién ctru trude day.
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Research and select low-energy wireless communication
technology  (LORA/LPWAN) applied in automatic
meteorological station data transmission under the Regional
Hydro-Meteorological Central Highlands Observatory

Vu Van Sang'*
! National Centre for Hydro-Meteorological Network (NCN); sangvu2210@gmail.com

Abstract: Currently, low-energy wireless communication technology (LORA/LPWAN)
technology is becoming popular and is increasingly being applied in fields such as
telecommunications, information transmission,...including hydrometeorology. The
automatic station network of the Regional Hydro-Meteorological Central Highlands Station
Is mostly installed in remote areas and border, where the telecommunications network has
weak signals and poor communication conditions. Therefore, it has caused many challenges
for basic investigation, monitoring, warning, forecasting, and natural disaster prevention.
The quality of information transmission and reception is often interrupted, it is difficult to
accurately determine whether the station is active or inactive; causing difficulty in finding
the cause and evaluating the operations of the stations. The study has focused on applying
the advantages and suitability of low-power wireless communication technology
(LORA/LPWAN) to improve the data transmission efficiency of automatic hydro-
meteorological stations and effectively serve the basic investigation of hydrometeorology
in the Central Highlands region.

Keywords: LPWAN Low-power wide-area network technology; Communication
technology using LORA technology.
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