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Tém tit: Bai bao trinh bay két qua cai tién sang ché doc quyén “Thiét bi canh béo i tir xa
sir dung song vo tuyén” cua tac gia Nguyén DPtrc Hung dé phu hop vai didu kién thuc té,
phuc vu giam sat muc nudce theo thoi gian thyc va phét tin canh bao 1 cho cong ddng dan
cu sinh song trong Iuu vuce song, sudi nho. Thong qua viée st dung tiéu chuan Rayleigh dé
lra chon bing tan song radio, hé thong duoc thiét ké thém cac phuong an truyén dit liéu,
céc giao thire két ndi, bd sung bo tich hop, luu trir dir liéu, 1ap trinh cau truc dir liéu va bao
trang thai thiét bi. Sau khi ning cip, thiét bj canh béo 1 tir xa st dung song v tuyen c6 thé
két n01 v6i cac dau do muc nudc hién dai, cac diém do str dung chung mét tan sd song vo
tuyén, c¢6 thém tinh nang truyén dir liu qua GPRS, 3G/4G va tich hop, luu trix dit liéu. Tién
hanh thir nghiém hoat dong ctia hé¢ thong tai phong thi nghiém va ngoai troi két qua dat
dugc, bo phan thu, phat két ndi tot véi nhau qua song radio HF, thir nghiém gia dinh véi 03
murc canh bao cho théy, bd phan do myc nudc hoat dong tdt, bo phén phat canh bdo da nhan
dugc tin hiéu va phat thong tin canh bao twong tmg v6i 03 mirc gia dinh. Cac thong so thir
nghiém déu dat két qua tdt, hé théng nay co thé ap dung vao thuc té phuc vu gidm sat, canh
bao muc nudc 1i thoi gian thuc cho khu vye song, sudi nhé & nude ta.

Tiwr khoa: Canh bao sém muyc nudc; Li trén cac luu vuc song nhd; Cong nghé¢ quan trac va
canh bao muc nudc.

1. M& dau

Trén thé gidi, viéc tng dung cong ngh¢ quan trac va truyen tin phuc vu giam sat, canh
béo 1ii theo thoi gian thyc rt phat trién, mot sb nghién ctru ndi bat nhu: Thiét ké Hé thong
giam sat 1d sir dung mang khong day (Wireless Flood Monitoring System) ctia nhdm nghién
ctru [1] thugc Khoa Cong nghé ki thuat Pai hoc Pahang, Malaysia, hé théng canh bao st
dung cac cam bién myc nudc dang siéu 4m (st dung cong ngh¢ radar dopple) va mang truyen
tin GSM, Bluetooth, hé théng canh béo c6 thé cung cap thong tin canh bao qua tin nhén theo
03 mic “An toan”, “than trong” hay “nguy hiém” dua trén cic mic myuc nudc di dugc xac
dinh trudc (cip bao dong). Nhom cac k¥ su cong nghé thong tin ciia Truong Dai hoc k¥ thuat
Jalgaon, Thai Lan da ing dung cong nén tang IOT (Internet of Things) dé xay dung Hé thong
giam sat, theo doi thoi gian thuc myuc nudce, luu lugng, lugng mua dé thuc hién giam sat 1t
tai tinh Nakhon Si Thammarat, mot tinh phia Nam Thai Lan [2]. Nhom nghién ctru thudc
Khoa K¥ thuat dién va Khoa Co khi, Dai hoc Bach khoa Bang Lhokseumawe Indonesia thiét
ke thanh cong. He théng canh bao sém c6 tén EWS (Early Warnlng System), hé thong bao
gdm hai phan, mot 14 bo phan giri thong tin (sender) 13 mot cam bién muc nude siéu 4m, hai
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1a bo phén nhén thong tin (recelver) gdm phan thu tin hiéu, model 4m thanh va cdi bio dong,
hai b phan nay duoc két nbi bang song Radio. H¢ thong nay da giap cho co quan quan ly
tham hoa gtri thong tin ngay lap tirc dén ngudi dan dé dam bao an toan cong cong khi thién
tai xay ra [3].

Trong bdi canh cac loai hinh thién tai, dac biét 1a 14, 10 quét ¢6 xu hudng ra tang tan suat
lan cuong dg, uy hiép truc tlep dén tinh mang va tai san cua nhan dén, dac biét la d01 voi
cong ddng cac dan toc thidu sb thuong co tap quan sinh sdng tap trung ven cac song sudi nho,
& nudc ta ciing da c6 nhiéu cong trinh nghién ciu vé xdy dung hé thdng giam sat, canh bao
lii theo thoi gian thyc. Vi du nhu: Dya trén nén tang WebGIS, két hop voi mé hinh thuy van,
cong ngh¢ hoc mdy (machine learning) [4] da xay dung Hé théng giam sat, canh bao 10, lut
va han han theo thoi gian thyc, He thong c6 kha nang ty dong cung cap thong tin vé lugng
mua, muc nude va ban dd ngap lut theo thoi gian thuc qua tin nhén, email khi muc nude vuot
bao dong 2 tr¢ 1én, déng thoi hién thi cac vi tri, diém tranh Iii, duong tranh Iii. Mot s6 sang
ché xuat phat tir nhu cau thue té nhu sang ché thdng canh bao 1t str dung song di dong [5]
hay sang ché “Thiét bi canh bao 1 tir xa sir dung song vo tuyén” di dugc cap bang sang ché
doc quyen [6].

Nhin chung, céc nghién ciru, ché tao hé thong giam sat, canh bao lii trén thé gidi déu co
nhing dic diém chung nhit dinh d6 13: cung cip thong tin canh bao theo thoi gian thyc toi
tryc tiép nguoi dan theo cac muc bao dong thong qua bo cam bién do myuc nude két ndi qua
mang khong day véi thiét bi xtr 1y, luu trit dit liéu va cung cap thong tin canh bao to1 nguoi
dan qua Umg dung di d0ng, loa phat &m thanh, dén tin hi¢u. Day la nhing dac dlem can thiét,
phu hop cho mét hé thdng canh bao 1ii theo thoi gian thuc cho khu vuc séng sudi nhod ¢ vung
d6i, nai. Pé ché tao duoc hé thong giam sat, canh bao 1i phu hop voi khu vyce song, sudi nho,
nghién ciru da tién hanh phan tich mé hinh “Thiét bi canh béo 1ii tir xa st dung song vo tuyén”
clia tac gia Nguyén Pirc Hing va nang cap mot sd bd phan cho phu hop dé c6 thé trién khai
trong thuc té.

2. Phuwong phap nghién ciru

2.1. Gi6i thiéu vé giai phap “Thiét b canh bdo li tir xa sir dung séng vé tuyén”

Giai phap cong nghé vé thiét bi canh béo lii tir xa sir dung song vo tuyén cia tac gia
Nguyén Puc Hung di dugc cip Bang doc quyén giai phap hiru ich sé 1557 theo Quyét dinh
s0 54049/QbD-SHTT, ngay 08 thang 8 nam 2017 cua Cuyc s¢ htru tri tué. Sang ché nay dé cap
dén thiét bi canh bao nudc i tir xa sir dung séng vo tuyén, thiét bi ndy c6 cau tao gdm 02 bd
phén: B phén do myc nude va phat tin hiéu (B6 phat) va bé phan thu tin hi¢u dua ra thong
tin canh bao (B¢ thu), hai by phan nay dugc két n6i v6i nhau bang séng vo tuyén radio [6]

B phat: trang bi 03 cam bién myc nude ky hidu 101, 111 va 121 , tuong tng v61 03 cap
bao dong, cac vi mach dleu khién IC 104, 114 va 124 ¢6 chue nang diéu khién cac ro—le trung
gian diéu phdi cap ngudn cho bd ‘phan phat tin hi¢u v6 tuyen tuong tng F.S1, F.S2 va F.S3
(Hinh 1). Khi mye nudc 1én (xuong) dong cac mach cam bién myc nudc, tin hiéu radio s&
phat ra tuong ing vai cac tan sd. B phan thu sé phat ra tin hiéu canh bao muyc nudce téi nguoi

dan (Hinh 2).

B0 thu bao gé)m: Ang ten thu song, mach thu tin hiéu tan s6 F1 tuong rng voi myc nude
béo dong cép 1, trong tu F1 mach thu F2 va F3 tuong tng vi muc nudce bao dong cp 2 va
3 (Hinh 2). C4c mach nay s& ndi ra loa phat thanh duoc cai dat giong néi “Hién nay nudc li
0 muc bdo dong 1, 2, hoac 3” dé canh bao cho cong déng dan cu tai noi lép dat bg phan thu.

Giai phap hiru ich cua tac gia Nguyén Dtrc Hing ¢6 co ché, nguyén 1y hoat dong, dac
diém cau tao kha gidng v6i md hinh tram giam sat, canh bao lii d dugc nghién ciru ché tao
o mot 5O quoc gia trong khu vuc.
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Hinh 1. So db khéi B phat tin hiéu canh bao mirc nude lii cua tac gia Nguyén Dic Hing.
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Hinh 2. So do khéi B thu tin hiéu canh bao nudc lii va phat am thanh.

Y tuéng nay co the dap ung duogc van dé hd trg canh bao I thot gian thue cho nguoi dan
trong khu vuc song su01 nho. Qua nghién clru, giai phap hitu ich van con nhiéu bat cap nhu:
(1) str dung nhiéu tan sé radio (3 tan sé cho 3 mirc bao dong cho cing mot tram) gdy phuc
tap cho thiét ké phan két ndi va dan t6i hién tuwong sai 1éch vi tri bao dong khi ldp dat nhiéu
diém do dan t6i tan s thu bi trung nhau; (2) thiét ké méi chi co ddu do myc nudc dang cong
tic (switch) khong thé giam sat muc nude mot cach lién tuc, khong c6 mé dun két ndi véi
cac thiét bi khac nhu dau do mua; (3) chi don thuan sir dung séng radio dé truyén tin, khong
da dang cac giai phap truyén tin; (4) khong c6 bo phan tich hop, luu trir dir licu. Pé dua giai
phap nay vao mg dung dugc vao thyuc té, can thuc hién nghién ciru, cai tién. Vi ndi cai tién
dugc dé xuat nhu sau:

— Mdi tram s& chi str dung chung tan s radio cho tat cac mirc bdo dong va mdi mirc bao
dong s& duoc ma hoa riéng thay vi mdi mirc bao dong truyén theo mot tan sb radio khac nhau
nhu thiét ké ban dau.

— Cai tién d¢ thiét bi c6 thé canh bao & moi cap do khac nhau (thay thé cam bién do bang
thiét bi hién dai hon nhu radar do muc nudc), déng thoi thiét ké cac bo mach theo hudng tinh
gon, dé giam kich thudc, khéi lwong va giam mirc tiéu thu ning lugng.
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— Thiét ké thém cac giai phap hd trg két ndi, truyén tin nhu RS232/485, Ethernet, SDI—
12 [7-8], HF/VHF/UHF, 3G/4G/SMS, Nb-IoT... dé c6 thé mo rong két ndi, truyén tin véi
cac thiét bi khac [9].

— Thiét ké 01 bo tich hop dir liéu (Datalogger) c6 chirc ning thu thap, luu tri, truyén
phat tin hiéu dén vi tri 1ap dat tram thu canh bao dit tai khu vic dan cu va truyén vé co so dir
li¢u khi tugng thuy van cua bai Khi tugng Thuy van khu vuc, dong thoi dinh danh, xac dinh
vi vi tri dat tram va két ndi, tich hop thém céc thiét bi do mua ty dong.

2.2. Gidi phdp cdi tién

a) Lua chon tan sb radio

S6ng vo tuyén (song Radio) 13 loai séng dugc st dung rong rii trong y hoc, qudc phong,
tham do tai nguyén khoang san, nghién ctru vii try, thong tin lién lac..., song c6 tan sb tir
3KHz dén 300GHz tuong duong budc song (A) tr 100 km dén 1 mm [10]. Song vo tuyén
dugc chia thanh cac loai (bang tan) theo khoang tan s6. Mbi bang séng déu dugc ing dung
cho cac hé théng thong tin phu hop voéi timg dic diém moi truong thyc.

Song vo tuyén véi budc song A co dic diém khi truyén tdi bé mat map mo thi séng phan
xa thuong bi tan xa, chi con mot phan niang luong song phan xa dugc truyen t6i diém thu,
diéu nay lam anh hudng dén cudng 4o dién truong tai diém thu. Nhu vy, dé lya chon dugc

khoang tan so song phi hop véi khu vy song subi nho, noi co dia hinh d6i nui cao, can phai
xét toi yéu td d6 cao cuia dia hinh [11].
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Hinh 3. M6 hinh phan xa bé mat cia song vo tuyén: (a) Mt cit dia hinh thuc; (b) M6 hinh Iy twdng
hoa clia bé mat map mo.

Dé x4c dinh su phu hop ctia dia hinh voi tan s6 song lira chon, tiéu chuan Rayleigh duoc
sir dung dé danh gia. Tiéu chudn Rayleigh dugc xdy dung trén co so bé mit dugc 1y tuong
hoa véi tia A duoc phan xa tir phan trén cia bé mit map mo con tia B dugc phan xa tur phan
dudi. Cac mit song twong tng AA' va CC' duoc biéu dién trong Hinh 3b. Tir déy ta c6 sy sai
khac vé quing dudng cua hai tia nay khi dat ti cac diém C va C' tai mit song CC' sau khi
phan xa tai B va B' 1a:

Ar = (AB+BC) — (A'B' = B'C’) = ﬁ(l — cos20) = 2hsin® (D

Trong d6 Ar la doc 1éch vé quang duong giira tia t6i va tia phan xa; h 1a d6 mép mé cua
dia hinh (d¢ cao); 0 1a géc pha cua tia toi.

Do d6 su sai léch vé pha (Ag) la:

4’Ith sin®

Ap = —A A 2

Néu d6 cao h 1a nhé so voi blIO’C song thi su sai léch vé pha cling nhé va do dé bé mat

dugc coi 1a bang phang. Thyc té sy sai 1éch vé pha chay tir 0 dén 7. Khi Ap =7 cc tia phan

xa s& triét tiéu nhau, truong tong bang 0. Khi goc sai pha A > /2 thi su phan xa song c6

tinh chit tan xa. Nhu vay moi lién hé giita d cao dia hinh va budc séng A cua bing song theo
tiéu chuan Rayleigh duoc xac dinh tir cong thire (3):
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(3)

41h sin 6

Ap = <z > hayh >

8sin0O

b) Thiét ké tinh ning m& hd tro da dang ket ndi, truyén tin

H¢ thong giam sat, canh bio muc nude can duoc mo rong cac giao thire két ndi dé tich
hop thém thiét bj do muc nudc sir dung cong ngh¢ tién tién hon nhu radar do muc nuée, hodc
dau do mwa dé cung cip thém thong tin vé lugng mua. Dé thiét ké mé rong cac giao thire két
ndi, nghién ctru tién hanh khao sat dic tinh k¥ thuat cua cac thiét bi quan tric muc nude, mua
phd bién trén thi truong hién nay.

D4 v6i két néi, truyén tin tir cac dau do t6i bd phén thu phat, canh bdo 18 va b luu triy
datalogger ngoai str dung song radio, can thiét ké bd sung thém cac phuong an truyen tin phd
bién nhu: Lora, GPRS, SMS, 3G/4G dé da dang céc kénh truyén tin trong moi diéu kién méi
truong.

¢) Lua chon giao thirc truyén tin va to chtrc quan 1y dit lidu va thong s thiét bi

MQTT (Message Queueing Telemetry Transport) 1a mot giao thirc mang kich thudc nhd
(lightweight), hoat dong theo co ché publish—subscribe (tam dich: xuit ban—ding ky) theo
tiéu chuan ISO (ISO/IEC 20922) va tiéu chuan cta T6 chirc thuc ddy céc tiéu chuan thong
tin ¢6 cdu trac (OASIS) dé truyén tin nhén giita cac thiét bi [12-13]. Giao thirc nay hoat dong
trén nén tang TCP/IP. MQTT duoc thiét ké cho cac két ndi cho viéc truyén tai dit liéu cho
cac thiét bj & xa, cac thiét bi hay vi diéu khién nho c6 tai nguyén han ché, hoic trong cac ing
dung c6 bang thong mang bi han ché [14-15]. Véi tinh nang wu viét trén, giao thire MQTT
duoc Iya chon dé str dung 1am nén tang quan tri truyén tin cho hé thdng giam sat muc nudc.

I AMPLIFY

Temperature
sensor

MQYT
NosQL
o8
MQ” MQTT
Motion

sensor

N”FS and/or MQTT

Moisture
sensor

Mobile device Computer

MQTT Bridge

Hinh 4. M6 hinh tinh naing MQTT Bridge trong MQTT.

Dé t6 chiic quan 1y dit lidu va bao trang thai thiét bi, nghién ctru st dung céu trac dinh
dang JSON (JavaScript Object Notation). Dy 1a mot ki€u dinh dang dir li¢u tuan theo mét
quy luat nhat dinh ma hau hét cac ngén ngit 1ap trinh hién nay déu c6 theé doc dugce [16-17].

{ 1.

"station id":374964, // ID tram do s
"sensors": [ {// Do muc nwdc
"Isid": 5271270, "Isid": 5307508,
"data": [ "sensor type": 1,
{ "data_structure_type": 10,
"ip_v4 netmask": "255.255.255.0", "data": [
"battery_voltage": 70, {
"wifi rssi": -70, "ts": 1558741927,
"network_error": 2, “distance mm™:5123
"ip v4 gateway": "192.168.0.1", “level ecm™ : 11387

Hinh 5. Cau tric JSON trong quan 1y dit liéu va bao trang thai thiét bi.
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3. Két qua va thao luin

3.1. Cdc tinh nang sau khi dwoc cdi tién

Thong qua céc giai phap cai tién va k¥ thuat dién ti, tin hoc, nghién ciru dd nang cép
thanh cong Thlet bi canh bao 1t tir xa sir dung song vo6 tuyén dua trén nguyén mau thiét ké
cua tac gia nguyen Puc Hung da duoc cip doc quyén giai phap hitu ich. Cac tinh ning sau
khi duoc cai tién nhu sau:

Tir thiét ké ban dAu st dung 03 tan s song radio cho 03 murc canh bao muc nudc, nghién
clru da cai tién chi st dung mot tan s6 song cho tat ca cac tram do. Mdi tram do duoc cai dat
maé dinh danh (m tram) dé phan biét giita cac tram véi nhau. Ung dung tiéu chuan Rayleigh
cho khu vue ddi nti ¢ Viét Nam, bang tan song radio phu hop nhét duoc lua chon cho cac
tram & khu vuc song, sudi nho 1a bang HF (High Frequency) véi dai tan tir 3 MHz dén 30
MHz).

Qua két qua khao sat mot sb thiét bi quan tric muc nude théng dung hién nay ctia mot
s6 hang hién dang sir dung phd bién ¢ Viét Nam nhu Vaisala [18], Sutron [19-20], Campbell
Scientific [21] déu st dung cac chuan dau ra két ndi 1a SDI-12, RS232/RS—485. Thi bi canh
bao myc nudc 1l tir xa sir dung song vo tuyén da duoc nghién ciru va nang cap cac chuan két
nbi SDI-12, RS232/RS-485 dé c6 thé md rong két ndi voi cac loai dau do khac.

B¢ tich hop dir liéu datalogger dugc stir dung dé luu trir va truyén nhan dir li¢u véi giao
thire truyén tin MQTT va TCP/IP véi cdu trac dir lidu chuan theo JSON da dugc 1ap trinh,
cai dat.

3.2. Két qua thir nghiém thiét bj

Sau khi cai tién, thiét bj da dugc nhém nghién ciru tién hanh thir nghiém trong phong thi
nghiém va ngoai tro1 voi cac tinh nang thu, phat song HF va tinh nang phat canh bado do muirc
nudce. Két qua thir nghiém nhu sau:

a) Thir nghiém mo dun truyén—nhan qua séng HF

Thir nghiém tai phong thi nghiém c¢6 muyc dich kiém tra nhiing tinh ning ctia bo phat va
thu HF c6 theo dting thiét ké hay khong. Panh gia cong xuat phat xa ciia bd phat qua cac loai
anten khac nhau cong Xuét nhan duoc.

HF Module
RX

HF Module
T

- PC

Hinh 6. M6 hinh thir nghiém truyén tin HF.

Mo dun HF s& duoc két ndi v6i may tinh qua cong RS 232 (Hinh 6), st dung chuong
trinh AIRSPY SDR Studio phién ban 1.0.0.1858 dé thiét 1ap cac thong sd vé tan sb, kénh,
bién d6 song, cong suit cho timg mé dun [22]. Thir nghiém lan 1: bd phan thu va phat duoc
két ndi voi nhau bang day tin hiéu va bo tai gia dé giam cong suat phét tir bd phan phét theo
cac murc giam 10, 100, 1000, 100.000 va 1000.000 lan. thir nghiém 1an 2: bd phan thu va phat
dugc lép cac loai ang ten khac nhau dé danh gia cong suat thu duoc.

Két qua thir nghiém tai phong thi nghiém: cing mét cong suét phat, khi thay cac loai ang
ten khac nhau, cong suat thu sé& co sy thay ddi twong tmg, diéu nay do mdi loai ang ten c6 hé

s6 d6 nhay khac nhau, chudi ban tin giri va nhan 1 twong dong nhau, ti 1& gbi “bit” 15i trung
binh 3,0x10°*.
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Sau khi thir nghiém tai phong thi nghiém, nhém nghién ctru d tién hanh thir nghiém
ngoai troi véi mot diém phat dit tai Thi trAn Pong Anh va mot diém dit tai Pai hoc Bach
khoa Ha Noi, diém thu duoc dat tai phong thi nghiém (try s& Téng cuc Khi tugng Thuy van).
Két qua dat duoc twong tu, chudi ban tin giri di tir b phan phat dugc nhan day du tai bo phan
thu (Hinh 7).

(b)

Hinh 7. Két qua thir nghiém truyén tin ngoai trdi: (a) Két qua thir ghiém tai DH Bach khoa; (b) Két
qua thir nghiém tai Dong Anh.

b) Thir nghiém c4dc mirc canh bao

Sau khi thyc hién thir nghiém mire d¢ thu, nhan song HF cta bo phén phat va thu, nhom
nghién ctru da két ndi mdé dun do muc nudc voi bd phan phat (voi tan sd va cong sudt da
duogc cau hinh tir trudc) va md dun canh bao (coi, loa, dén, bang tin hiéu) véi mé dun thu. Hé
thdng s& duoc thiét 1ap gia dinh & 03 mirc canh bao muyc nudc 10 cm, 20 cm va 30 cm (Hinh
8).

Module Module

B\
HF canh bdo
Module A,

HF N

Hinh 8. M6 hinh thir nghiém canh bao muc nude.

Két qua thtr nghiém thu dugc: bd do muc nude hoat dong tdt, gui tin hiéu cadc mic canh
bao té1 md dun phat HF, cung thoi diém dé mo dun thu tin hi¢u cling nhan dugc song tdi va
phat cac tin hi€u canh bdo tuong trng v6i 03 mure gia dinh.

4. Két luan

Hau hét cac nghién ctru ché tao hé thong quan tric déu c6 dic diém giéng nhau 1a canh
béo i thoi gian thyuce theo cac mirc bao dong 1ii, thong tin canh bao duoc truyén tai bang am
thanh va tin hiéu den dé canh bao cho cong dong chu dong cac giai phap ing pho. He théng
nay bao gdbm hai bo phan chinh: Bo phén phat bao gdm cam bién do muc nudc theo thoi gian
thyc c6 chirc nang giam sat sy 1én xudng ciia myc nude va phat ra song vo tuyén dén bo phan

canh bao (BO phén thu) duoc 1ap dat tai khu vuc dan cu sinh sdng ndm trong pham vi anh
hudng cuia 1t

V6i myc tiéu dua thong tin canh bao nhanh nhat, sém nhit toi cong dong dan cu de
nguoi dan kip thoi chuan bi cong tac g pho, giai phap str dung song vo tuyén dé két ndi
thiét bi quan trac voi bo phan canh bao lap dat tai khu vuc dan cu 1a mot giai phap hiru hiéu
dé cung cap thong tin canh bao theo thoi gian thyuc. Giai phap nay c6 thé giai quyét dugc bai
toan kho khan trong cong tac du bao, canh bao 1, dac bi¢t 1a luu vuc song, subi nhoé & nudce
ta.
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Trén co s mo hinh canh bao 1 st dung séng vo tuyén ciia tac gia Nguyén Dirc Hung,
Dé tai nguyén ctru khoa hoc cap Bo “Nghién ctru xay dung hé théng canh bao mirc nudc i
tir xa su dung song vo tuyén cho céc luu vuc song nho” duge phé duyét thuce hién, Kkét qua h¢
nghién ctru va thir nghiém duoc trinh trong nghién cru ndy chinh 1a mot phan cta san pham
dé tai néu trén.

DPong gop cua tac gia: Xay dung y tuong nghién cau: V.N.L., T.Q.N.; Lya chon giai phap,
dé xuét cai tién cong nghé: N.M.H.; Viét ban thao bai bao: T.Q.N.; Chlnh stra bai bao: V.N.L.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd ¢ dau, khong duoc sao chép tur nhitng nghién cuu trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.
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Research and selection of monitoring technology solutions to
build flood warning systems for sub—basins in Vietham
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Abstract: This paper presents the results of improving the exclusive patent “Remote flood
warning device using radio waves” by author Nguyen Duc Hung to suit actual conditions,
serving water level monitoring over time. Realize and broadcast flood warnings to
communities living in small river and stream basins (sub—basin). Through the use of
Rayleigh standard for radio frequency band selection, the system is designed with additional
data transmission options, connection protocols, additional integrators, data storage, and
structured programming. data and device status reports. After upgrading, the remote flood
warning device using radio waves can be connected to modern water level gauges,
measuring points using the same radio frequency, with additional data transmission features.
over GPRS, 3G/4G and integrated, data storage (datalogger). Testing the operation of the
system in the laboratory and outdoors, the results are obtained, the receiver and transmitter
are well connected via HF radio waves, the hypothetical test with 03 warning levels shows
that the part The water level gauge works well, the alarm transmitter has received the signal
and broadcasts the warning information corresponding to 03 levels of assumption. Testing
parameters have achieved good results, this system can be applied in practice to monitor
and warn real-time flood water levels for sub—basin in Vietnam.

Keywords: Water level early warning; Floods on sub—basin; Water level monitoring and
warning technology.



