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TOM TAT: Hién nay do si phat trién cia cong nghé LED, do yéu cdu birc thiét viéc tiét kiém dién ndng, cdc hé thong chiéu sang
néi chung, hé thang chiéu sang cdng cong néi riéng dang dwoc thay thé bang cdng nghé den LED. Hé théng chiéu sang vdi cong
nghé LED cho phép tiét kiém dién ndng hiéu qud, théi gian séng dai nhung ciing doi héi hé thong gidm sdt, diéu khién phii hop véi
ddc diém cia cong nghé dén LED. Bdi bdo ndy duwa ra mét gidi phdp loT trén co sé cdng nghé LoRa cho phép thu thdp di liéu,
gidm sdt va diéu khién hé théng chiéu sdang dé thi sir dung cdng nghé dén LED. Qua qud trinh thez nghiém, hé thong t6 ra ddap img
dwot yéu cau cua hé thong va dé dang tich hop véi cac cong nghé 1oT khéc.

Tir khoa: Cong nghé LED, hé thong chiéu sang cong cgng, LoRa, LoRaWAN, HTCS_LED.

I. PAT VAN PE

Hién nay cac hé thong chiéu sang cong cong dang dan dugc thay thé bang cong nghé LED vi cong nghé LED
cho phép tiét kiém dién nang, thoi gian sir dung kéo dai hon cac cong nghé truyén thong giam duoc 6 nhiém anh sang,
tao hé thong giao thong an toan hon, giam khi CO,, trach doc hai do thuy ngan va dé diéu khién. O Viét Nam, cac hé
thdng chiéu sang cong cong tai cac thanh phd 16n nhu Ha Noi, Thanh phd H5 Chi Minh,... dang trién khai cong nghé
nay. Hé théng chiéu sang vai cong nghé LED tich hop véi ToT cho phép giam sat va diéu khién hé théng chiéu séang
mém déo hon, hiéu qua hon va khic phuc dugce nhuge diém cua cac hé thong dén chiéu sang truyén thng. Bai béo nay
dé xuat giai phéap 10T véi cong nghé LoRa cho phép tao ra mot hé théng HTCS_LED hoan chinh, hiéu qua, giam gia
thanh va dé& dang tich hop véi cac hé thdng khac phui hop vai xu thé xay dung céc thanh phé théng minh & nudc ta hién
nay. Hé théng HTCS_LED cho phép thu thap di liéu nhiét do, d6 am, do sang, dong, ap tiéu thu va diéu khién cong
suat, dat ché do chiéu sang cua timg dén LED trong hé thdng chiéu sang cong cong. Tir 6 hé théng cho phép giam sat,
diéu khién tu dong hé thdng chiéu sang cong cong hiéu qua, mém déo, giam chi phi va phi hop véi thyc té.

Phan con lai cua bai bao bao gom: phan 2 trinh bay gidi thigu vé cdng ngh¢ 0T véi LoRa, phan 3 dua ra giai
phap thu thap dir liéu gidm sat va diéu khién tu dong hé théng chiéu sang cong cong HTCS_LED véi cong nghé LED
tir xa qua mang LoRa, phan 4 12 phan trién khai thir nghiém, danh gia va cudi cting la phan 5 1a phan két luan.

I1. CONG NGHE IoT VOI LoRa

LoRa la cong nghé duoc phat minh bdi Cycleo nam 2010 tai Phap, sau d6 dugc cdng ty Semtech mua lai vao
nam 2012. LoRa la cdng nghé véi cac modul vo tuyén duoc phat trién cho cac (ng dung c6 téc do thap, tiéu thu ning
lwong thip nhung c6 khoang cach truyén thong 16n c6 téc do truyén dir liéu tir 0,3 kbps dén 50 kbps véi do rong biang
thong 125 Khz. LoRa ciing 1a cdng nghé cho phép dinh vi ma khéng can dén GPS va ciing 14 céng nghé cho phép trién
khai tng dung vai chi phi thip. Trong kién tric LoRa I6p MAC duoc bd sung dé chuan héa va mé rong 16p truyén
théng vat 1y dé phl hop véi mang internet va duoc goi la dic ta LoRaWAN. LoRaWAN gém céc thanh phan chu chot:
tram co s hoic Gateway (LRR, LRC),... may chi mang LoRaWAN, hé thng trg gitp hoat dong (OSS) dé giam sat va
quan Iy hé thong mang [1].
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Hinh 1. Kién tric mang cia LoRaWAN
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a) b)
Hinh 2. a) Kién trdc phan cing, b) Kién tric phin mém

Kién tric cuia LoRaWAN [1] thé hién nhu hinh 1. N6 13 mot mang kiéu “star- of —star”, trong d6 Gateway c6
nhiém vu chuyén tiép cac théng diép giira cac thiét bi dau cudi va méay cha cia mang 16i trung tam. Tat ca cac Gateway
két ndi véi may chu thdng qua cac két ndi IP chuan trong khi cac thiét bi cudi sir dung truyén thong LoRa kiéu sing-hop
két ndi véi 1 hoac nhidu Gateway. Thiét bi diu cudi LoRa c6 kién trdc phan cing va mém dién hinh nhu hinh 2 [3]. Trong
d6 16p Driver cung cap cac bo thich nghi phan cimg (Adapter) va thuc thi tat ca cac trinh diéu khién thiét bi dé quan ly
thiét bi ngoai vi. Lop Middleware thuc thi cac thu vién giao thirc truyén thong (LoRaWAN, 6LowPAN,...) va thuc thi cac
trinh diéu khién phirc tap nhu man hinh, GPS, ... Va cudi cing la 16p Application gom céc tng dung cu thé.

I11. XAY DUNG HE THONG HTCS_LED
A. Hé thong HTCS_LED
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Hinh 3. M6 hinh téng quét hé théng giam sat Hé théng HTCS_LED
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Hinh 5 . Luu db thudt toan cua cac nit LoRa: a) Nt thiét bi cudi LoRa; b) Nut Gateway

M0 hinh h¢ théng tong quat caa HTCS_LED thé hién nhu hinh 3. Trong hé thong nay cac khbi LoraWAN_i véi
i=1,2,...n 1a cac hé théng con cua cac hé théng chiéu sang cong cong cua tirng tuyén duong hoic khu vyc. Dir liéu thu
thap tir cac hé thong con nay dugc truyén qua mang truyén thong GPRS hoac 3G hojc internet vé may chu gidm sat
(server) va luu trit trong co s¢ dit ligu. Nguoi st dung co thé giam sat, didu khién tir xa thdng qua may chu hodc tryc
tlep qua céc thiét bi dau cudi nhu latop, may tinh bang, dién thoai di dong,... Nguoi gidm sét ciing c6 thé gui lénh diéu
khién tir xa tryuc tiép toi cac hé thong con LoRaWAN _i hoic qua may chu.

Hé théng con cia LORAWAN thtr i gém céc khdi nhu hinh 4. No g6m mdt mang cac nut LoRa gén chat véi hé
thdng chiéu sang cua mot tuyén duong hoic mot doan hodc mot khu vuce xac dinh. Mdi dén LED dwoc gin mot nut
LoRa voi dia chi LoRa x4c dinh. Mdi nat LoRa ¢6 nhiém vu thu thap dir liu vé do sang, dong tiéu thu dién ap, do
sang, nhiét do, d6 4m,... ctia mdi LED giri qua mang LoRa vé cac GateWay (mdi LED c6 thé giri t6i nhiéu GateWay,
mdi tuyén dén ciing co thé co nhidu GateWay) va giri qua mang internet hodc qua mang di dong sir dung cong nghé
GPRS hoidc 3G vé may chu. Tai ~may chu dir li€u s& dugc xu 1y, duoc sur dung dé giam sat va luu trong co s dir liéu.
Nguoc lai cac tin hi¢u diéu khién guri téi tir may chu hodc ngudi s dung qua thiét bi dau cudi nhu latop, may tinh
bang, dién thoai di dong,... cling dugc gui qua mang LoRa den cac bo diéu khién ctia mdi dén dé thiét 1ap cac ché do
lam viéc ciia mdi dén LED theo thoi gian trong ngay, trong tuin.

B. Phian mém hé théng HTCS_LED

He thdng phan mém bao gom cac phan mém nhadng tai mdi nGt thiét bi dau cudi LoRa dugc gin véi mdi LED,
phan mém nhlng tai nit Gateway va phan mém quén ly, giam sat va diéu khién tai may chu vai cong nghé Webservice
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két hop véi Json. Hinh 5 13 luu d6 thuat toén cua phan mém nhing cua thiét bi ¢iu cudi LoRa va mot phan cua Gateway.
Hinh 6 13 so d6 chirc nang ciia chuong trinh quan 1y, giam sat va diéu khién tai may chi. Chuong trinh cho phép dinh vi
LED va hién thi trén Google Map; gidm sat phét hién théng bdo LED bj hong hay bi gia; thiét dat thoi gian bat/ tit hé
thdng chiéu sang va diéu khién cong suét theo lich trong tuin, thoi gian trong ngay va céc tac vu quan Iy khéc.
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Hinh 6. So d chirc ning ctia chwong trinh thu thap dit liéu/giam sat, canh bao va diéu khién tai méy chu

IV. THU NGHIEM

Hinh 7. Bo diéu khién cong suat LED theo do rong xung PWM



216 GIAI PHAP 10T BE GIAM SAT, PIEU KHIEN HE THONG CHIEU SANG CONG CONG PO THI SU DUNG...

Hé thong thir nghiém duoc xay dung trén co sé cac modul LoRa SX 1278 — 433 MHz véi khoang céch truyén
thong vo tuyén téi 5000 m cua nha san xuat SEMTECH. Hé thdng thir nghiém véi 2 nit LoRa, mot ndt Gateway Vvoi
modul 3G cho phép két ni internet tGi may chi. Mach diéu khién cong suat LED sir dung phuong phép diéu ché do
rong xung PWM dé didu khién cong suit chiéu sang cua LED theo lich dit truée. Hinh 7 1a so dd nguyén ly va mach in
mach diéu khién theo phuong phap didu ché do rong xung (PWM), hinh 8 la mot nit ddu cudi LoRa véi LED. Hé
thdng thtr nghiém da thuc hién 2 kich ban: Kich ban 1 tién hanh thu thap dit liéu 1a nhiét do, do 4m, dong tiéu thu, dién
ap va do sang; kich ban 2 tién hanh thiét lap lich bat/ tit, didu khién cong suét chiéu sang thay ddi theo gio. Céc kich
ban da thir nghiém véi cac khoang céch giita ndt cudi LoRa va Gateway khac nhau.

Gateway

a) b)
Hinh 8. a) Nut thiét bi cudi LoRa b) NGt Gateway két néi voi may chii qua GPRS

Thuc nghiém tién hanh véi dén LED gom 9 LED véi thong sé: Dién ap ngudn DC 12 V, cong suit 2,7 W, nhiét do 1am vigc
tr -30 den 50 °C, hiéu xuat 100 Lm/W, d6 sang 40 den 47 Lm. Két qua thir nghiém véi bo diéu khién do rong xung cé dang xung
(hinh 9) bién ddi tir 60% dén 100% véi 3 mitc 60%, 80%, 100% cho két qua bang dit liéu thu dugc mot sé thong sé nhu bang 1. Két
qua thir nghiém cho thay hé théng hoat dong tin cdy, dap g dwoc yéu cau dit ra.
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Hinh 9. Piéu khién cudng do sang bing do rong xung (PWM)

Bang 1. Mot s6 két qua thuc nghiém

STT | Do rong xung bién ap Cong suit ra P sang Nhiét do
1 60% 12 0.4715 W 26,8 Lm 28°C
2 80% 12 0.6191 W 35,4 Lm 28°C
3 100% 12 0.7085 W 45 Lm 28°C
IV. KET LUAN

Giai phap 10T véi LoRa tng dung cho cac hé théng chiéu sang cong cong LED that sy 1a mot giai phap hiéu
qua, mém déo, gia thanh ha, an toan va d& danh tich hop vai cac hé thdng khac trong tién trinh xay dung thanh phé
thong minh. Trong bai bao nay tac gia da tién hanh khao sat hé thong chiéu sang thuc té (Ha Noi), dwa ra giai phép,
tién hanh xay dung hé théng thir nghiém véi cong nghé LED. Két qua thuc nghiém da cho thay hoat dong cua hé thong
dang tin cay, ddp ung duoc yéu cau va c6 thé trién khai trong cac hé thong chiéu sang cong cong LED trong thyuc té.
Budc phét trién tiép theo nhom tac gia s& két hop Vi céc cong ty chiéu sang dang trién khai cong nghe LED dé thir
nghiém h¢ thong HTCS_LED vao h¢ thdng chiéu sang cong cong thuc té va hoan thién hé thong dé cé thé trién khai
truge mat trong cac thanh phd lon ¢ Vit Nam.
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THE 1oT SOLUTION FOR MONITORING AND CONTROL OF URBAN PUBLIC
LIGHTING SYSTEMS USING LED TECHNOLOGY BASED ON LoRa TECHNOLOGY

Ha Manh Dao, Do Xuan Hung

ABSTRACT: Currently, due to the development of LED technology, due to the urgent need of energy saving, lighting systems in
general, the public lighting system in particular is being replaced by LED technology. Lighting systems with LED technology enable
efficient power saving, long lifespan but also require monitoring and control system in accordance with the characteristics of LED
technology. This article offers an 10T solution based on the LoRa technology that enables data collection, monitoring and control of
urban lighting systems using LED technology. Throughout the testing process, the system proved to meet the requirements of the
system and could integrate with other 10T technologies.



