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Tom tit:

Véi sir gia ting manh mé ciia s6 lwgng thiét bi IoT (Internet of things), giao thirc truy cAp mang ciia cac thiét bi ciing
tré' nén da dang, din dén nhu ciu vé nén tang IoT hd tro truy cAp mang khong dong nhat. O mdi khu vie hodc véi
mdi ing dung khac nhau, giai phap két ndi truyén thong ciing nhu viéc do lwong diéu khién ngoai vi 13 khac nhau.
Cic hé thong IoT hién tai dwoc xay dung chii yéu cho bai toan cu thé, thiéu kha ning mé rong mang két ndi va véi
cac thiét bi ngoai vi khac nhau, dan dén ton kém chi phi du tw, thoi gian xAy dung hé thong ciing nhw kha ning
1am viéc kém tin ciy. Bai bao dé xuat giai phap IoT linh hoat, c6 thé sin sang irng dung cho cac hé thong ngoai troi,
dién hinh nhu: san xuit ndng nghiép théng minh, chiéu sang thong minh va giao thong thong minh..., nham dwa ra
md hinh #ng dung linh hoat véi co sé ha ting khac nhau cho méi ing dung, dem lai chit lrgng 1am viéc cao, ¢6 kha

ning mé rong va tiét giam thoi gian, chi phi xay dung hé thong.

Tir khéa: do lwong va diéu khién tuy bién, IoT linh hoat, mang két ndi tiy bién.

Chi sé phén loai: 2.2
1. Dat van dé

IoT 1a cong nghé phat trién nhanh chong, cho phép
g dung vao nhiéu linh vyc nhu thanh phé thong minh,
nha thong minh, nong nghiép thong minh, ludi dién thong
minh... [1-7]. La mot trong nhitng nganh c6ng nghiép hira
hen nhat tren thé gidi, IoT da thuc day ngay cang nhiéu thiét
bi dau cubi tham gia nhu dién thoai di dong, may tinh ca
nhén, cac cam bién khac nhau...

Cong nghé ToT c6 thé duoc coi 1a nén tang cho cac thanh
phé thong minh (Smart cities - SC) thé hé tiép theo do tiém
ndng cua nod trong viéc khai thac cac cong nghé thong tin
va truyén thong bén viing [8]. Ban dau, khai niém SC bét
ngudn tir cong nghé IoT, sau do, viéc sir dung IoT ciing cd
thé duoc mo rong cho cac lang thong minh (Smart villages
- SV) 6 cac khu dinh cu nong thon, cai thién cudc séng cua
cong dong ndi chung. V& hinh thirc, cac khu dinh cu nong
thon c6 cac yéu cau hoi khac so v6i cac khu dinh cu thanh
thi. Néu viéc ung dung loT trong cac SC co thé duoc dic
trung boi sy day dic cia IoT dbi véi cude séng hang ngay,
tuan theo dic diém ciu trauc cua cac thanh phd 1a nhing noi
dong dan cu, thi SV duoc trao quyén cho IoT thudng 1a mot
hé thong phén tan va thiéu hut. Tuy nhién, bang cach cung
cap phan tich xuyén nganh, viéc xem xét vai trd cua IoT
trong SC va SV [8] d xac dinh dugc sy twong dong, khac
biét va vién canh tuong lai déi v6i SC va SV. Cung véi do
la sy gia ting manh mé cua so luong thiét bi IoT, giao thirc
truy cdp mang va cac két ndi do luong diéu khién cua cac
thiét bi ciing tro' nén da dang va khong dong nhat, dan dén
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nhu ciu vé nén tang ToT hd tro truy cdp mang khong dong
nhét va do luong diéu khién tuy blen Dau vay, khung nén
tang IoT hién tai khong hd trg tot cho viée truy cap mang
khong dong nhat cung nhu viée do luong va diéu khién
cac thiét bi ngoai vi. Trudc nhu clu d6, da c6 nhiéu nghién
ctru duge dua ra, tiéu biéu 1a 1. Mashal va cs (2015) [9]
da nghién ctru xay dung “Flexi-IoT”, tuy nhién nghién ctru
moi chi dung lai 6 viée ing dung cho cac thiét bi trong nha
v6i khoang cach truyén thong ngin, moi truong lam viéc
noéi chung ly tudng hon so voi ngoai troi. Ngoai ra, viée do
luong st dung cam bién 1a duge dinh sin ma khong tuy bién
cho viéc két ndi da cam bién.

Muc tiéu cua bai bao 1a xay dung thiét bj IoT c6 kha
nang két ndi truy cap mang khong ddng nhat, hd tro da két
n6i mang va da két ndi cam bién do luong, diéu khién dé
thiét bi ngoai vi c6 thé dé dang thiét 1ap cho cac mg dung
tiéu biéu ngoai troi nhu hé thong néng nghiép thong minh,
chleu sang thong minh, giao thong théng minh. Pdng thoi,
mdi img dung cling tao ra dugc sy thudn tién trong viée
két ndi tiry theo co so ha ting c6 sdn dién hinh nhu wifi,
LoRa/LoRaWAN va GRPS, tu dong chuyén ché do két
ndi. . nang cao kha nang san sang va do tin cay lam viéc
cua he thong.

2. Noi dung nghién ciiu
2.1. Kién trisc IoT

Khong ¢ su dong thudn duy nhét vé kién trac cho IoT
dugc thong nhat trén toan cau. Cac kién tric khac nhau da
dugc dé xuat bdi cac nha nghién ctru khac nhau. Kién trac

32



Khoa hoc Ky thuat va Céng nghé | Ky thudt dién, ky thudt dién t(, ky thudt théng tin

Research and propose flexible IoT solutions
with radio communication networks
and sensors for measurement, control

Nhu Van Co", Hung Lan Le', Ngoc Tu Tran', Hoang Nam Le*

!University of Transport and Communications,
3 Cau Giay Street, Lang Thuong Ward, Dong Da District, Hanoi, Vietham
“National Center for Technological Progress, Ministry of Science and Technology,
25 Le Thanh Tong, Phan Chu Trinh Ward, Hoan Kiem District, Hanoi, Vietnam

Received 20 September 2021; revised 14 October 2021; accepted 19 October 2021
Abstract:

With a rapid increase in the number of IoT devices, the
network access protocols of the devices also become
diversified, leading to the need for IoT platforms that
support heterogeneous network access. In each area or
with different applications, the communication solution
as well as the measurement and control for peripheral
devices is different. Current IoT systems are mainly
built for a specific problem, lacking the ability to expand
the connection network and with different peripheral
devices, therefore a costly investment and time to build
the system, and at the same time, the ability to work is
less reliable. The article proposes a flexible IoT solution
that can be readily applied to outdoor systems, such as
smart agriculture, smart lighting, and smart traffic;
thereby suggesting a flexible application with different
infrastructures for each application with high working
quality, scalability, time and cost-savings.

Keywords: customisable measurement and control,
customisable networking, flexible IoT.

Classification number: 2.2

co ban nhat 1a 3 16p [10, 11] nhu & hinh 1, dwoc gidi thidu
trong giai doan dau cua nghién ciru trong linh vuc nay, 3
16p do 1a: do luong, mang va ung dung. Do luong la 16p vat
1y, c6 cac cam bién dé cam nhan va thu thap thong tin. Lép
nay thu thap mot ) thong s6 vat ly hoac xac dinh céc dédi
tuong thong minh khac trong mdi truong. Lép mang chiu
trach nhiém két ndi v6i nhitng tht thong minh khac, thiét
bi mang va may chu. Céc tinh nang cua no6 cling dugc su
dung dé truyén va xt 1y dir liéu cam bién. Lop Gmg dung
chiu trach nhiém cung cép cac dich vu cu thé cua ung dung
cho nguoi dung.
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Hinh 1. Kién tric cua loT: 3 1&p (A) va 5 1&p (B).

Mot kién truc khac dwoc dé xudt boi H. Ning va cs
(2011) [12] 14y cam hing tir cac 10p xtr Iy trong ndo nguoi.
Kién trac dugc truyén cam hing tir tri thong minh va kha
nang cta con ngudi dé suy nghi, cam nhan, ghi nhd, dua
ra quyét dinh va phan Umg v6i moi truong vat chat, dwoc
cAu thanh bdi 3 phan. Pau tién 1a bd ndo con ngudi, twong
tu nhu don vi xur ly va quan 1y di liéu hoac trung tam di
lidu. Thir hai 1a tay sdng, twong tw nhu mang luéi phan tan
ctia cac niit xtr 1y dir liéu va céc cong thong minh. Thir ba la
mang ludi cic day than kinh, tuong mg véi cac thanh phan
mang va cam bién.

Maic du moi hé théng IoT déu khac nhau, nhung nén
tang cho mdi kién tric nay ciing nhu quy trinh xtr 1y di liéu
chung gan nhu gidng nhau (hinh 2).

Ung dung

|

Céng két néi

Hinh 2. So’ 6 khéi don gian vé cac khdi xay dwng co ban cla
loT.

Nhiém vu cua cac khdi chue nang trong kién trac & hinh
2 nhu sau:

Sensors: Nhitng thtr ndy tao thanh giao di¢n nguoi dung
cta cac thiét bi 1oT. Muc dich chinh cua chung la thu thap
dit liéu tir méi truong xung quanh (cam bién) hodc cung cép
dir lidu cho xung quanh (thiét bi truyén dong). Pay 1a nhiing
thiét bi co thé nhan dang voi mot dia chi IP duy nhat dé co
thé dé dang nhan dang ching qua mdt mang l6n; hoat dong
trong ty nhién, c6 nghia 14 phai ¢ thé thu thap dir liéu theo
thoi gian thyc; ty hoat dong (tu chii vé ban chét) hodc co
thé duoc tao ra dé nguoi dung hoat dong tuy thudc vao nhu
cau ctia ho (do nguoi ding kiém soat). Vi du vé cam bién la
cam bién khi, cam bién chét lugng nudc, cam bién d6 am...



Processors: BO xtr ly 1a b nao cua hé théng IoT. Chuc
nang chinh cta chung la xt 1y dit liéu dugc thu thap bdi cac
cam bién va xtr 1y dé trich xudt dir lidu c6 gia tri tir luong
dir 1iéu tho khéng 16 duoc thu thap. Noi mét cach ngén gon,
chung ta ¢6 thé noi ring n6 cung cip thong tin cho dit liéu.
Céc bo vi xu ly hau hét hoat dong trén co sd thoi gian thuc
va c6 thé d& dang dugc diéu khién boi cac ing dung. Ching
cling chiu trach nhiém bao mat di li€u - d6 1a thyc hién ma
hoa va giai ma dir liéu. Thiét bi phan cimg nhung, bo vi diéu
khién... 1a nhitng thiét bi xir 1y dit liéu vi ching ¢ bd xir ly
gan lién voi no.

Gateways: Céac cong chiu trach nhiém dinh tuyén du liéu
da xur 1y va gui dit liéu dén cac vi tri thich hop dé su dung
(dir ligu) ding cach. Noi cach khac, cong két ndi gitip truyen
dit liéu dén va di. N6 cung cap két ndi mang vai dit liéu. Két
nbi mang 1a diéu can thiét cho bat ky hé théng IoT nao dé
giao tiép. LAN, WAN, PAN... 1a nhimng vi du vé cong mang.

Application: Cac ting dung tao thanh mot dau khac cua
hé théng IoT, rat cn thiét dé sir dung hop 1y tat ca dit lidu
thu thap dugc. Cac ting dung dua trén ddm may nay chiu
trach nhiém hién thi v nghia hiéu qua cho dir li¢u dugc thu
thap. Cac ing dung duoc kiém soat boi ngudi ding va la
diém cung cép cac dich vu cu thé. Vi du vé céc ung dung
nhu hé théng an ninh, trung tim diéu khién céng nghiép...

2.2. Xdy dung gidi phap truyé;n thong va do luong, diéu
khién

Trude sy gia ting bung nd cua cac thiét bi IoT, nhiéu
nha nghién ctru tin rang, viéc khai thac nén tang IoT hd
trg truy cdp mang khong dong nhit 1a mot cong nghé diy
htra hen. K. Yang va cs (2007) [13] da ap dung mot ap-
proach dua trén dich vu, chinh sach, phan tich kién trac co
ban ctia mang khong day khong dong nhat trong twong lai
(F-HWN) va sy ap dung cua ching d6i voi 1ap ké hoach
mang dong (DNP), st dung chinh sach - dua trén nhan thic
bdi canh theo hudng su kién dé t61 wu hoa viéc trién khai
va st dung co s& ha ting mang ciing nhu cung cép hd trg
mang phd bién cho cac dich vu gia tri gia ting theo cach
dé dang hon. Tuy nhién, day chi 1a mot phuong phap truy
cap mang khong day va khong xem xét mot phuong phap
truy cdp khac nhu truy cap cép quang cling nhu viéc do
luong didu khién cac thiét bi ngoai vi. D. Kauling va cs
(2017) [14] su dung Raspberry Pi dé thiét ké mot nén tang
phan mém, cung cip mot hé thong dé st dung va c6 thé tuy
chinh cao dé thu thap, xtr Iy dir liéu cam bién trong nhiéu
moi truong va ng dung khac nhau. Tuy nhién, hé nay méi
chi dung lai ¢ viéc thu thap dir liéu ma chua c6 chiic nang
diéu khién cac thiét bi ngoai vi. Cong trinh nghién ciru ctia
G.H. Huang va cs (2019) [15] duoc danh gia 1a hoan thién
nhét, tir viéc thu thap dit liéu dén phan mém giao dién nguoi
dung. Tuy nhién, ing dung ctia nghién ctru 12 hé théng trong
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nha vé6i khoang cach truyén thong ngén, diéu kién hoat dong
Iy twong hon, ngoai ra viéc két ndi dén cac cam bién ciing
chua duoc tiy bién ma b gi6i han xéac dinh.

Tir han ché cua cac cong trinh tiéu biéu [13-15], ching
t6i da dé xuat mot khung nén tang IoT moi dic biét dé hd
trg truy cap mang khong dong nhat va cac do luong diéu
khién ngoai vi tiy bién, mé hinh tong quan IoT dugc thé
hién 6 hinh 3.

Po luémg/chap hanh

@
O

Nitcuoi  Cong kétndi ... Miy chiing dung
0 EF () Mang mdy chi me
@)
0 Tg—pm W

TCP/IP SSL
LoRaMAC

TCP/P SSL
Secure Payload

An toan truyén tii theo chuin AES
dir liéu img dung

Hinh 3. M6 hinh tdng quan hé théng IoT linh hoat.

Chtc nang chinh cua cac 16p trong mo hinh téng quan
(hinh 3) bao gém:

Sensors/actuators: Gom cac cam bién do luong, thu thap
thong tin (cam bién do nhiét do, do am, cuong do anh sang,
cuong do dong dién, mat do phuong tién giao thong...) va
cac dbi tuong can diéu khién nhu hé thong tudi, dén chiéu
sang, dén tin hiéu giao thong, bién VMS thong tin, phan
ludng giao thong...

End nodes: Gdm cac nut mang dau cudi bao gdm module
thu phat v6 tuyén va board tich hop vi diéu khién ciing nhu
céc khdi chie ning dé két ndi do ludng, thu thap dit liéu va
diéu khién cac thiét bi ngoai vi. Module thu phat v tuyén
dugc lya chon la loai LoRa, dugc danh gia 1a phu hgp nhét
cho cac ung dung ngoai troi vdi khoang cach xa va tiéu thu
ning luong it (s& dugce néu cu thé & phan dudi). End node
duogc tuy bién dé két ndi dén cam bién hodc loai module
truyén thong qua viéc cau hinh Iya chon hoat dong, khoang
cach truyén thong tuy thudc vao loai module duoc két ndi,
6 thé dao dong tur 1,5 dén 15 km. Mdi End node duge dinh
danh béi mot ID nhat dinh.

Concentrator/gateway: Cac node truyén/nhan dir liéu
véi cac gateway qua mang vo tuyén LoRa. Cac gateway két
ndi v6i internet thong qua giao thic IP tiéu chuan va truyén
di liéu nhan dugc tur cac node toi server, tic 1a mang, may
cht hodc dam may. Céc thiét bi gateway ludn duoc két nbi
v6i nguon dién. Cac gateway két ndi voi may chii mang
thong qua cac két ndi IP tiéu chudn va hoat dong nhu mat
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cau noi trong sudt, chi can chuyén doi goi RF sang goi IP
va nguoc lai.

Network server: Mang may chu co thé 1a cac giai phap
nén tang dua trén ddm may nhu The things network (TTN)
hoidc LoRIOT. Cac mang may chu két ndi voi cac gateway
va loc cac goi dir liéu, sau do dinh tuyén né dén ung dung
¢6 lién quan. Cac mang may chu co thé duoc st dung cho
ca giao tiép dudng 1én (tirc 1 tir node dén mg dung) hoic
duong xudng (tirc 1a tng dung dén node).

Application server: Cac module phin mém chirc nang, c6
nhiém vy két ndi thu thap dit liéu, phan tich v& biéu do truc
quan, luu trit cling nhu truy xudt co so dir lidu. Pong thoi,
¢6 chirc nang dinh danh thong tin, thiét 1ap cAu hinh giri dén
cac gateway va cac node dé co thé tiiy bién cho umg dung.

3. Két qua va ban luan
3.1. Mang truyén thong giita cdc node va gateway

Phan tich lva chon cong nghé LoRa: Thuat ngli LoRa
1a viét tit cua Long range. Pay 13 mot cong nghé tan sd
v6 tuyén khong day duoc gioi thiéu boi cong ty cb tén la
Semtech. Céng nghé LoRa nay c6 thé duoc sir dung dé
truyén thong tin hai chiéu dén khoang cach xa ma khong
tiéu ton nhiéu dién nang. Pic tinh nay co6 thé duoc sir dung
boi cac cam bién tir xa phai truyén dit lidu ciia n6 bang cach
chi hoat dong trén mot pin nho. Dién hinh 1a Lora c6 thé
dat duogc khoang cach 15-20 km va c6 thé hoat dong bang
pin trong nhidu nam. Céc giai phap khong diy nhu RF co
thé gui dit liéu dén khoang cach xa nhung can nhidu ning
lwong hon dé lam diéu do, do d6 khong thé hoat dong bang
pin, trong khi BLE c6 thé hoat dong v&i rét it ning lugng
nhung khong thé giri dir liéu dén khoang cach xa. Vi vy,
day 1a nhitng gi mang lai su can thiét cho LoRa. LoRa ¢
thé dat dugc giao tiép khoang cach cao ma khong can st
dung nhiéu dién nang, do do khéc phuc dugc nhuogc diém
cua giao tiép wifi va BLE. Dé dat duoc khoang céach xa voi
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Hinh 5. Khéi truyén thong vo tuyén LoRa - Mesh.
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LoRa cong sut thap thoa hiép vé bang thong (hoat dong
trén bang thong rat thap). Bing thong tdi da cho Lora 1a
khoang 5,5 kbps, diéu nay co nghia 1a chi ¢ thé giri mot
luong nhoé dit liéu thong qua LoRa. Vi vay, khong thé giri
am thanh hodc video thong qua cong nghé nay, no6 chi hoat
dong tot khi truyén it thong tin hon nhu cac gid tri cam bién.
Biéu d6 hinh 4 cho thdy, LoRa nam & ddu so vdi cac thiét bi
wifi, bluetooth va di dong. Véi cac hé thong IoT ndi chung
va ung dung cho cac hé théng tudi cdy, chiéu sang giao
thong thi thong tin dir liéu thuong khong nhiéu, nhung doi
hoi vé d¢ tin cdy, tinh sdn sang, khoang cach truyén thong
xa, do vy viéc 4p dung LoRa vao hé thong 1a phu hop nhét.

Bing thong

Cam bign, truyén déng va the
Céng suit thap nhit va gia thanh thip nhit

Thﬁp

Negin Pham vi Dai
Hinh 4. Panh gia cac cong nghé truyén thong tiéu biéu hién
nay.

Thiét ké khéi chire nang: Muc dich can xdy dung mang
truyén thong co thé tiy bién, viéc tuy bién khong chi vé
phén cling ma con c6 thé tiy bién vé giao thirc két ndi. Nhu
vay, dé thuc hién duoc thi lya chon xay dung theo kién trac
mang Mesh la phu hgp. Mot s6 loai module LoRa ¢6 hd tro
mang Mesh, trong d6 tiéu biéu 1a LoRa610PRO, module
¢ cong suat tiéu thy nho (100 mW) nhung khoang cach
truyén thong xa (dén 5000 m), toc do truyén tiéu chuin
433/470/868/915 MHz, ngudn dai rong (3,3~6,5 V) (hinh 5).

Mach dién c6 thiét ké thém switch chuyén doi, cho phép
lwa chon két ndi voi loai module co cong sudt khac nhau dé
linh hoat 4p dung cho cac img dung c¢6 khoang cach truyén
thong khac nhau trén thuc té.
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3.2. Mang truyén thong giita cdc gateway va server

Nhur da phan tich, thiét bi can hoat dong véi mang khong
ddng nhat. Nhoém nghién ctru lya chon, tich hop cac giai
phap thong dung va téi wu nhat bao gdm cic mang truyen
thong nhu: LoRaMAC, wifi, LAN, GSM. Tuy vao moi ung
dung khac nhau ma c6 thé két ndi va cau hinh thiét bi sir
dung phuong phép tuong tng pht hop nhit dé dam bao
duoc nhiém vu bai toan, thiét bi nho gon va giam chi phi dau
tu cling nhu chi phi trong qua trinh st dung. Giao thuc TCP
nén duoc chon dé hoat dong nhu mot 16p truyén tai cho cac
hé thong IoT. TCP ¢ nhiéu thach thirc hon lién quan dén hé
thong IoT nhu thiét 1ap két ndi, kiém soat tic nghén va bd
dém dif liu. Thiét 1ap két ndi co thé khong dugc xem xét
trong hau hét cac truong hop trong cac hé thong 10T do nhu
cau truyén tai mot lugng nho dir lidu giita cac dbi tugng.

3.3. Khéi do lwong, diéu khién cdc thiét bi ngogi vi

Muc tiéu la hé théng 6 thé két ndi tay bién v&i cac loai
cam bién khac nhau dé c6 thé thu thap thong tin dit liéu, dé
lam duoc viéc nay, vé mat phén cing can hd trg cac chuin
két ndi, truyén thong pho bién nhit. Viéc két ndi thu thap
dix lidu c6 thé phan ra lam hai loai co ban nhat, do 1a dang
s6 va dang tuong tu: dang tuong tu co thé 1a dién ap hoac
dong dién, pho bién nhit véi kiéu dién ap 0-5 Vdc, kiéu
dong dién 14 4-20 mmaA; véi loai s6 thi phd bién nhit 14 cac
chuan truyén thong nhu: UART, RS485, RS232, SPI, 12C.
Viéc tich hop cac chuén do luong, thu thap dir li€u trén vao
mach dién twrong di nho gon va khong tn kém chi phi, nén
nhom da Iya chon tich hgp vao thiét bi. Két hop voi viée ciu
hinh tir may tinh két ndi truc tiép véi thiét bi qua cong USB
hodc tir server, co thé cai dat cac ché do hoat dong, khai
béo cac loai cam bién ciing nhu hiéu chuan gia tri do ludng
turong ung voi loai cam bién d6 dé c6 thé tuy bién két nbi
véi cac loai cam bién khac nhau khi ap dung thuc té. Viée
diéu khién cac thiét bi ngoai vi cling c6 thé dugc tuy bién
qua phan cimg phé théng nhu: relay, PWM, DAC, két hop
véi khoi khuéeh dai cong suét va viéc khai bao ciu hinh tir
méy tinh/server dé c6 thé didu khién cac thiét bi ngoai vi
khac nhau vé chuin ciing nhu cong suit cia thiét bi.

3.4. Phan mém giao dién nguoi ditng

Pay 1a phin mém giao dién truc quan cho phép hién thi
cac thong tin, s6 liéu do luong, diéu khién cua toan bd hé
thdng ciing nhur viéce luu trit va truy xuit co s& dir liéu. Dong
thoi, phan mém con cho phép khai bao tén loai cam bién,
thiét bi diéu khién, cau hinh, hiéu chuan cac tham s6 lam
viéc dén cac cam bién ciing nhu viéc diéu khién cac thiét
bi ngoai vi khac nhau cho ting thiét bi IoT (hinh 6). Ngoai
ra, thiét ké thém ph?m mém trén may tinh, phuc vu cho viéc
khai bao, thiét 1ap ban dau cho céc thiét bi node va gateway,
ddng thoi ciing str dung cho muyc dich thu thap thong tin
trang thai lam viéc cua thiét bi, xac dinh dugc cac nguyén
nhén sy ¢ cta thiét bi 1oT khi x4y ra.
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Thiét bi (*) Chon -

Node (*)

Chon -
Loai ciu hinh (*) Chon -

Lénh

HUy bS

Hinh 6. Giao dién cau hinh co ban - chwa khai bao cu thé cho
trng dung nao.

Tir giao dién co ban & hinh 6, ngudi ding c6 thé khai bao
tén thiét bi (hoac tén tram), cac ché do hoat dong cling nhu
cAu hinh céc tham s cho hé théng cu thé nhu: hé théng tudi
cay thong minh, hé thong chiéu sang cong cong, hé thong
diéu khién va gidm sat dén tin hi¢u giao thong dugc thé hién
twong Gng ¢ cac hinh 7, § va 9.

- M3 tram (¥} I

Matram () AnThanh 1 -S6¢ Trang AnThanh 1 -Soc Trang

Nhanh/Bom (¥) Chon . Nhanh/Bdm (*) 5a

Ché dd () Ché dg () - B
chon

— N

Céu hinh (*) Nhinh 01

it
Bom hit
. B3t
Tétc3
Tu dong

Hinh 7. Giao dién cau hinh khi da Iwa chon, xac dinh - (rng dung
cho hé théng twéi cay théng minh.

Ciu hinh dén

. P
Tén tuyén (*) Bien Hoa w

Loai cAu hinh (%)

- Chon — hd

Cau hinh (%)

uau hinh batitat cudn
Cau hmh da

icda ..a den
hé t

Lenh pn::l
Lay théng tin cau hinh cda cac dén

Gi¥i cdu hinh d@dng bé thai gian

Gi Iap cu hinh mat d6 giao théng tir Cameraj,

Hinh 8. Giao dién cau hinh khi da lwa chon, xac dinh - (rng dung
cho hé théng chiéu sang thong minh.

Gidm sat ~ Bo cdo ~

TRAFFIC LIGHT Quan ly ~

Cu hinh ~

Cau hinh chu ky hoat dong.

M3 thiét bi 001 v

C3u hinh chu ki

Bitdau

K&t thic

5 pha

@ém, vén sang xanh vang 4o
xe ki t3u qua nit

Thoi gian den vang

hay dGi theo dau vao tis camera

Téng thai gian

Sir dung xirly dnh Chon v

Hinh 9. Giao dién cau hinh khi da Iwa chon, xac dinh - (rng dung
cho hé théng diéu khién va giam sat den tin hiéu giao théng
dwong bo.
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Thoi gian Nhiét 36 'C)  Lwong mua(mm)
23/08/2021 10:59:05 31.01702 00
23/08/2021 11:50:05 31.5457 0.0
23/08/2021 125905 29 68407 00
23/08/2021 13:59.05 27.27797 0.0
23/08/2021 14:59.05 255819 0.0
23/08/2021 15:59.05 2421304 0.0
230872021 16:59:05 2358184 0.254
23/08/2021 17:59.05 2317969 0.0
23/08/2021 18:59:05 2222403 0.0
23/08/2021 19:59:05 21.45136 0.0
23/08/2021 20:59:05 21.06955 0.0
23/08/2021 22:59.05 20.5567 0.0
23/08/2021 23:59:05 20.23588 0.0
24/08/2021 00:-58:05 19.8631 00
24/08/2021 01:58:04 19.52196 00
24/08/2021 02:5%:04 19.54681 0.0
24/08/2021 03:59:05 19.54681 0.0

Hinh 10. Giao dién giam sat hoat déng cta hé théng.

Twong tng v&i mbi hé thdng, phan mém déu c6 cac chirc
nang phan tich va luu trir co s¢ dit liéu, cho phép truy xuét
dir lidu, giam sat dir lidu realtime ciing nhu v& biéu dd giao
dién nguoi dung truc quan theo tham s6 duoge lua chon.
Hinh 10 biéu thi gia tri vé nhiét do moi truong va luong
mua do dugc theo thoi gian thyec.

4. Két luan

Hé thong ToT tmg dung cho cac hé thong khac nhau thi
viée két ndi, do ludng didu khién 1a khac nhau, tuy nhién
xét tong thé & mdi khau thi ching c6 phan tuong dong. Bai
bao di thiét ké duoc hé thong IoT linh hoat, cho phép c¢6 thé
tiy bién ting dung vao cic hé thong khac nhau trén thyc té.
Nhom nghién ctru ciing da van dung hé thdng nay cho cac
g dung dién hinh ngoai troi nhu hé thong tudi cdy thong
minh, didu khién va giam sat dén chiéu sang cong cong,
diéu khién va giam sat dén tin hiéu giao thong. Chi véi thao
tac don gian va nhanh chong théng qua thi tuc ciu hinh,
hiéu chinh cho thiét bi phan cimg va giao dién ngudi ding
trén server, tir d6 c¢6 thé ing dung IoT cho cac bai toan thu
thap dir lidu, giam sat va diéu khién tir xa.
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