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Cong triedng xay dung 13 mot méi trudng 1am viée khic nghiét véi nhidu rai ro tai nan tiém tang. Vi vay dé
dam bao an toan lao dong, ngudi cong nhén va ki su bt budc phai mang céc thiét bi bao ho lao dong, dic
biét 12 nén bao ho lao dong khi vio cong trudng. Tuy nhién cac tai nan thuong tAm vin xay ra. Mot trong
nhitng nguyén nhan chinh 1 vi nén bao ho an toan ma céng nhan mang chwa that sy cht déng hd trg' cong
nhan trong viéc phong chéng cac tai nan lao dong. Nghién citu nay dua ra giai phap nén bao hé lao dong
dugce tich hop cdc cam bién va cong nghé Internet Van VAt (Internet of Things — IoT) dé gitip mi bao ho
thong minh hon, ¢6 kha ning phat hién va canh béo cho ngudi doi nhitng sw cb ¢6 thé xay ra trén cong
truong trude khi sy b that sy xay ra. Nghién ctu nay sé dé xuit mot quy trinh méi cho viée ap dung cac
cong nghé cam bién va IoT tich hgp vao nén bao hd trong cong tic quan 1y an toan lao ddng trén cong
truong xay dung.

ABSTRACT

Labour Helmets

Safety management
Internet of Things — loT
Sensor technologies

Construction sites are a harsh work environment with many potential accident risks. Therefore, in order to
ensure labour safety, workers and engineers are required to wear labour protective equipment, especially
labour helmets, as entering the construction sites. However, tragic accidents still occur, mainly because safety
helmets have not actively supported workers in preventing accidents. This study offers a solution for helmets
that integrates sensors and IoT technology to support the helmets more intelligent and capable of detecting
and alerting the wearer of incidents on the construction sites before the incident occurs. This paper provides

a new process for applying sensor technologies and the internet of things integrating with helmets to the

safety management on the construction sites.

1. Gi6i thiéu

Hién nay, & hdu hét cic cong trudng xay ding cn c6 nhitng quy
dinh v& an toan va sitc khoe cho ngudi lao dong dé giam thiéu nhitng
nguy hiém va rui ro trong méi tredng 1am viéc. Pién hinh nhu & Viét
Nam, vin d& an toan lao dong da duoc quan tam nhiéu trong nhitng
niam gin day. Trude day, hdu hét cong nhan 1am viée trén céng tridng
it khi quan tdm dén bao vé ctia minh. Vi du, ho khong déi mii bao hiém,
mic 4o phan quang, di ting bao ho ciing nhu phét 16 cac quy dinh vé
an toan. Theo théng ké clia B4 Lao dong - Thiong binh va X3 hoi Viét
Nam, tif nim 2016 dén nim 2020, ca nuéc c6 4.774 ngudi chét va gin
10.000 ngui bi thiong do tai nan lao dong [1]. Vi vy, nhidu phuong
phdp an toan lao dong da duoc dwa ra nhim nang cao chit lvong cude
sbng ctia ngudi lao ddng trong méi triedng 1am viée bing cach tng dung
cong nghé 4.0 hién dai vao cong triedng. i c6 nhidu nghién ctu dwa
ra cac giai phap niang mtic d6 an toan 1én miic bao vé cao nhét. Pang
chii ¥, dd ¢6 su tich hop IoT vio mil bao hiém bing cach st dung vi
diéu khién WIFI ESP8266, mo-dun truyén RF chuin LoRa dé giao tiép
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va truyén théng tin vi tri. Trong hé théng nay, vi tri, théng sé duoc do
tif cc cam bién nhiét d6 d6 4m, v6i khoang céch hon 2 km. Ban quan
1y cong triedng sé ghi lai nhitng thong tin trén dé dua ra giai phap va
hudng x@ 1y trong qua trinh lam viéc.

N6i dung ctia bai nghién cttu sé bao gdm bén phin sau: Phin 1
gi6i thiéu tdng quan chung; Phin 2 gi6i thiéu tdng quan nghién ctu vé
hé théng nhiing; Phin 3 mo ta thiét ké ctia hé thdng, so' dd phan cting
va so dd thudt toan; Phin 4 phéac thao huwéng phét trién ctia hé théng,

kha niing ting dung va két luan.
2. Téng quan nghién ciu

Hé théng nhiing 1a mét hé théng tw quan (self-governing) duoc
nhiing trong mot moi truong hodc hé théng, hoat dong 6n dinh va tinh
tu dong héa cao. Cac hé théng nhing tich hop ca phin mém va phin
cttng. Ung dung ctia cac hé théng nhiing trong cac linh vire céng nghiép,
tw dong hoa, didu khién, gidm sét, théng tin lién lac da dwoc thiét ké

va ting dung ti¢ rit lau ti ndm 1961. Hau hét chiing phuc vu cho muc
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dich quan sy. Gan ddy, hé théng nhiing dan dvoc ¢ng dung vio nganh
x4y dung, dat biét 12 trong linh vie an toan lao dong. D& dam bao an
toan cho ngudi lao déng & miic cao nhét, da 6 rit nhidu nghién ctu
dwa ra vé thiét ké ddng phuc bao ho. Bai viét “Danh gia vé thiét bi va
hang may mac loT dé tao ra hang dét dién ti duoc két ndi théng minh”
da dé cap dén nhiéu lgi ich tir cac Gng dung IoT ti cac hé théng duoc
nhting trong trang phuc bao vé. Tuy nhién, viéc tng dung nhiéu cong
nghé phat trién hién nay nhu IoT ciing giy ra nhitng vin d& an ninh
mang va cac vin d@ lién quan dén thiét bi (sv thoai méi cho ngudi deo
va chi phi).
M0 hinh ctia mot hé théng nhiing bao gdm ba 16p theo tht t sau
(Hinh 1):
e  Phin mém @ng dung: chiong trinh #ng dung, GUI va chiong
trinh didu khién.
e Phin mém hé théng: hé diéu hanh, trinh didu Kkhién hé théng
va thu vién hé théng.
e Phin citng: bd xit 1y, bd nhd, thiét bi ngoai vi, thiét bi dau

vao / diu ra va PCB.
Application software layer

System software layer
Hardware layer

Hinh 1. Cac 16p (layer) ctia m6 hinh hé théng nhiing.

Céc hé théng nhiing théng thudng phai tuin tha cic yéu ciu co
ban va tiéu chun danh gia chit lvong (Hinh 2).

Real-time/
reactive
operation
Cost / Small size/
resource low weight
Safe and Low power,
reliable cooling

Hinh 2. Nam yéu ciu co ban dbi véi mot hé théng nhiing.

Céc tiéu chuén dé danh gi4 chit lvgng ctia mot hé théng nhiing
bao gdm tam khia canh co ban ctia chit luwgng:

1. Hiéu suét: cic dic tinh hoat déng chinh ctia mot san phim.

2. Tinh ning: nhitng dic diém bd sung cho cic chitc ning co
ban ctia san pham.

3. DO tin cdy: xdc sudt san pham bi truc tric.
Do bén: thiwde do thoi lugng st dung clia mot san phim tride
khi bi hong.

5.  Kha ning phuc vu: d& dang va thoi gian sita chita sau su cb.

6. Su phit hop: sy hai long dé dap itng céc tiéu chudn.
Tinh thAm m§: hinh thitc bén ngoi ctia san pham.
8.  Chét lwong cam nhan: chidu hwéng gin lién véi danh tiéng.

3. Thiét ké hé théng

3.1. Tiéu chudn va kién triic ciia LoRa

Local Area Network || Low Power Wide Area Cellular Network
Short Range (LPWAN) Traditional
Communication Internet of Things M2M
2% 40% 45% 15%
@ Well established standards o pm:l'::vc:onsstumphon Existing coverage
In building Positioning High data rate
Battery Live High data rate Autonomy
Provisioning Emerging standards Total cost of ownership
Network cost & dependencie:
b 5225% QD GRa B 5oy G )

Hinh 3. So sanh gitta LoRaWAN v§&i LAN va mang di dong.
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Hinh 4. K§ thuat diéu ché Chirp Spread Spectrum trong LoRa.

@ RxOutput | 1 1

LoRa la viét tit clia tit xa, 12 cong nghé didu ché RF cho mang
dién rong cong suét thip (LPWAN) ¢6 kha ning truyén dit liéu 1én dén
5 km & khu vyc thanh thi va 10-15 km & khu vie nong thén. Sy so sanh
gitta LPWAN va cac mang khac duoc thé hién trong Hinh 3. Cong nghé
Lora dugc dic tring bdi cac yéu ciu vé dién ning thiéu hut, cho phép
tao ra cac thiét bi hoat dong bing pin ¢6 tudi tho 1én dén 10 nim.

LoRa st dung mét ky thuat diéu ché goi 1a Chirp Spread
Spectrum, nht trong Hinh 4. Nguyén téc niy c6 thé hidu ném na ring
dit liéu ltc diu sé duge bim véi cac xung tAn s6 cao dé tao ra tin hiéu
6 dai tin cao hon tin sb cta dit liéu gbe, dugc goi 1a st mé. Sau do,
tin hiéu cao tAn nay tiép tuc duge ma héa theo cac chudi tin hiéu Chirp,
14 céc tin hiéu hinh sin v6i tin s thay ddi theo th&i gian. C6 hai loai
tin hiéu Chirp, up-Chirp v&i tin s ting din theo thdi gian va down-
Chirp v6i tn s6 giam din theo thoi gian. Nguyén tic ma héa 12 bit 1 s&
st dung up-Chirp va bit 0 sé€ st dung down-Chirp) trede khi duge
truyén dén anten dé truyén. Bang tin 1am viéc LoRa tit 430 MHz dén
915 MHz cho cac khu virc khac nhau trén thé gidi:

e 430 MHz cho Chau A.
e 780 MHz cho Trung Qudc.
e 433 MHz hoic 866MHz cho Chau Au.
e 915 MHz déi v6i Hoa K.
Nh& tin hiéu Chirp, céc tin hiéu LoRa vé&i cac tbe do Chirp khéc

nhau ¢6 thé hoat dong trong cting mot khu viee ma khong gay nhiéu 13n
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nhau. Biéu nay cho phép nhidu thiét bi LoRa trao dbi dit liéu trén nhiéu
kénh ddng thoi v&i mot kénh cho mdi tbe d6 Chirp. Géi vé tuyén cia

LoRa duoc hién thi trong Hinh 5.

nPreamble Symbols nHeader Symbols

' " '

e Header  CRC Pt Payload
(explct mode caly] CRC

CR=4/8 (R =CodingRate

Hinh 5. G6i v6 tuyén ctia LoRa trong qué trinh truyén-nhan di liéu.

Tin hiéu CHIRP ting ho#c giam tAn sb trong mot khoang thoi gian
duwoc phan dinh bing tin hiéu BW. Ciu triic PHY v6 tuyén ctia LoRa ED
bao gdm m6t nhém cac tiéng kéu 1én va xubng dic trung cho cc trudng
khéc nhau ctia tin hiéu duge truyén (Hinh 5). Phian mé diu bao gdm mot
chudi céc tiéng kéu vang khong duge didu ché véi sb ky hidu c6 thé 1ap
trinh dugc tit 6 dén 65,535. Triedng nay dugc sit dung dé phat hién géi
LoRa. Truong ddng bd c6 hai muc dich, ddng bd héa ky hiéu khung (FSS)
va ddng bo héa tAn sb (FS). FSS st dung hai ky hiéu up-Chirp dé xic dinh
céc mang LoRa. Khi tit ddng bd duge giai ma khéng khép véi cac gia tri
cAu hinh, thiét bi LoRa sé& ngitng ling nghe qué trinh truyén va tit chdi
két ndi. FS stt dung hai ky hiéu giam 4m d& ddng bd héa tin sb, tiép theo
ky hiéu giam am 14 0,25 d& biéu thi khoang ling ddng b héa thiét bi thu
trong thoi gian. V& Header, c6 hai ché d6 cAu hinh 1a 16 rang va ngdm
dinh. Trong ché db r6 rang, triudng Header cung cip théng tin vé ba tham
s6: d6 dai tai trong-CR va sy hién dién ciia kiém tra dy phong theo chu
ki (CRC) tity chon cho tai trong. Header ¢6 tdng kich thude 13 20-bit, ludn
duwgc truyén véi CR 1a 4/8. Trong ché d6 ngdm dinh, Header bi v6 hiéu
héa; ché d6 nay duoc st dung cho cac tridng hop da biét cac théng sb
cAu hinh. Truwdng trong tai c6 thé chia tit 1 Byte dén 255 Byte va mot
CRC tity chon & cudi trong tai. Dya trén thong tin dige d@ cap & trén, cic
t6 hop khac nhau cua ciu tric PHY v6 tuyén c6 thé dugce ciu hinh boi
LoRa ED khi truyén théng tin qua song trong tham thue vét. Pé c6 duge
mé hinh lan truyén trong diéu kién khéc nghiét, ciu hinh ctia cAu tric
PHY v6 tuyén phai cung cip thoi gian phat séng thip va do d6 tbe d6

truyén dit liéu cao cho phép thu thap nhidu miu hon tai mdi diém do [3].
3.2. Vi diéu khién ESP8266 NodeMCU

So do, tinh ning va théng sb ki thuat ctia Nodemcu ESP8266—
trong huwéng din bit diu co ban nay, ban sé tim hiéu nhitng diéu rit
co ban vé Mé-dun Wifi NodeMCU ESP8266 [4].

NodeMCU 13 mét phin mém co s& ngudn mé c¢6 sin cac thiét ké
bang tao mAu ma ngudn mé. Tén “NodeMCU” két hop giita “nit” va
“MCU” (b diéu Kkhién vi mé). Thuat ngt “NodeMCU” néi mot cach chinh
xéc 12 d& cap dén phan sun chit khong phai 13 b cong cu phét trién lién

quan. Ca phin sun va thiét ké bang tao miu déu 13 mi ngudn md.

Nodemcu ESP8266 va Nodemcu ESP32 dang tré nén rat phd bién va gin
nhu dugc st dung trong hon 50 % céc du an dya trén [oT ngay nay.

Phan sun st dung ngén ngi kich ban Lua. Phin sun dua trén du
4n eLua va duogc xdy dung trén Espressif Non-OS SDK cho ESP8266. N6
st dung nhiéu dy 4n ma ngudn mé&, ching han nhv lua-cjson va SPIFFS.
Do han ché v& tai nguyén, ngudi ding cin chon cdc mé-dun phit hop
v6i dy 4n ctia ho va xdy dung mot phin sun phit hgp véi nhu ciu cta
ho. Hb tro' cho ESP32 32-bit ciing da duge trién khai.

Phin ciing tao mau thudng dugce st dung 1a bang mach hoat
d6ng nhw mot g6i ndi tuyén kép (DIP) tich hop bd didu khién USB véi
bang gén trén bé mit nhé hon ¢é chita MCU va dng-ten. Viéc lua chon
dinh dang DIP cho phép tao mau d& dang trén bang mach. Thiét ké ban
diu dya trén mo-dun ESP-12 clia ESP8266, 13 mot SoC Wi-Fi duwgc tich
hop véi 16i Tensilica Xtensa LX106, dugc st dung rong rai trong cac
ng dung IoT.
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Hinh 6. So dd chan két nbi ctia ESP8266 NodeMCU.

Mo6-dun Wifi NodeMCU ESP8266 1a mot bo mach phat trién va vi
chuong trinh dya trén Lua ma ngu?)n mé& duoe nhidm muc tiéu dic biét
cho cic ng dung dua trén IoT. N6 bao gdm phin sun chay trén
ESP8266 Wi-Fi SoC ctia Espressif Systems va phin citng dwa trén mo-
dun ESP-12.

3.3. S0 dd khdi ciia mii bdo hiém thong minh

Hinh 7 mo ta cac khdi cta thiét ké d6i v&i chiée mi bao hiém
théng minh gdm cdc module nhu sau:
e Cam bién nhiét do, 6 4m DHT11
e Cam bién chit luwgng khong khi MQ-135
. Mach GPS BDS ATGM336H
e  LoRa module E32

. Buzzer
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Cam bién nhiét dé -
46 &m DHT1
A Module GPS BDS
Man hinh hién Vi didu Khién ATOM336H
thi OLED EsPazz R
! NodeMCU Cam bién chit lvong
) 35

khéng khi MQ-1

LLDH module E32 .,)) ..

(thiét bj phat)

LoRa module E32
(thiét bj nhn)

Dir Wy v cim bidn, toa O

LED / Buzzer

Hinh 7. So dd khéi ctia mii bao hiém thong minh.

Nhu da dé cap & Hinh 6, d6i v&i cdc chan két ndi ctia ESP8266
NodeMCU, st dung chan D5 dé két ndi v&i cam bién DHT11. Cam bién
DHT11 [5] co ban chi c6 3 chan giao tiép bao gém Vce. Data va GND
nén chan Data sé dugc diu ndi v6i cic két ndi Digital ctia ESP8266
NodeMCU ma cu thé 12 D5 cdn ngudn Vee va GND sé duge cip bai dién
ap hoat dong 3,3 V ctia vi diéu khién. Dau ra Data dugc dwa ra boi chan
dit liéu sé theo thit ty 12 dit liéu sb nguyén do Am 8-bit + 8-bit dit liéu
thap phan d6 Am + di lieu sb nguyén nhiét d6 8-bit + di liéu nhiét
d6 phan doan 8-bit + bit chin 1é 8 bit. Pbi v&i cam bién chit lugng
khong khi MQ-135 thi sé két ndi v6i chan D6.

Cam bién chét lugng khong khi MQ-135 [6] sit dung dé kiém tra
chéit lwong khéng khi trong méi trudng. Cam bién cé do nhay cao kha
ning phan hdi nhanh, d6 nhay c6 thé didu chinh dwgc bing bién trd.
Cam bién chit luwgng khéng khi thuong duge diing trong cac thiét bi
kiém tra chat lugng khong khi bén trong cao ¢, vin phong, thich hop
aé phat hién NH3, NOx, Ancol, Benzen, khéi, CO2,... N6 c6 hai dAu ra:
dAu ra twong tu (Analog) va diu ra TTL. BAu ra TTL la dén tin hiéu yéu
¢6 thé dugce truy cap thong qua céc cdng IO trén vi didu khién tire 1a
Kkhi gia tri cam bién vieot qué gia tri ngudng (threshold) cho trude thi
dén LED théng qua tin hiéu TTL sé& duoc kich 1én va sang dén. Diu ra
Analog 12 ndng db, tic 12 ting dién 4p ty 1é thudn vdi ting ndng do.

Dbi véi mach GPS BDS ATGM336H [7] thi sé 14y vi trf clia thiét bi
v6i tin hiéu tit vé tinh. Giao tiép clia ATGM336H la giao tiép UART qua
2 chan D7-D8 (c6 ky hiéu TX va RX) & vi diéu khién. Chan Tx (truyén)
ctia mot chip két nbi truc tiép v6i chan Rx (nhén) cta chip kia va ngugce
lai. Théng thidng, qué trinh truyén sé dién ra ¢ 3,3 V hoiic 5 V. UART
[8] 1a mot giao thifc mdt master, mét slave, trong dé mot thiét bi duoc
thiét 14p dé giao tiép v&i duy nhit mot thiét bi khac. D@ liéu truyén dén
va di tif UART song song v6i thiét bi didu khién (vi du: CPU). Khi gtii trén
chén Tx, UART diu tién sé dich théng tin song song nay thanh néi tiép va
truyén dén thiét bi nhan. UART tht hai nhan di liéu nay trén chan Rx
ctia n6 va bién dbi né tré lai thanh song song dé giao tiép vai thiét bi diéu
khién ctia né. Di liéu truyén qua UART duwgc té chiic thanh cac géi. Mbi
g6i chita 1-bit bit diu, 5 dén 9-bit di liéu (tity thudc vio UART), mot bit
chén 1é tity chon va 1 hodc 2-bit ditng (Hinh 8).

O day GPS ding tin hiéu Hé théng vé tinh dinh vi toan ciu —
GNSS (Global Navigation Satellite System) tit cdc vé tinh. Thong tin
GNSS sé bao gbm céc doan tin nhin v&i dinh dang nhit dinh tity theo
muc dich ctia chiing. Bit dAu bing “$GP” + mét trong cic doan mi sau
“[GGA, GLL, ZDA, RMC, ...]” theo chun giao thiic truyén thong NMEA

[muc s6]. Pé biét vi tri ctia ngwdi ddi chiéec mi bao ho théng minh thi
chi cin quan tdm dén hai doan tin nhin “$GPZDA” va “$GPGLL” sé 1y
dugc thoi gian (time), ngay gid (date) kém theo toa do cua nguwdi doi
gém kinh d6 (Longitude) va vi 6 (Latitude). V&i kinh d6 va vi d6 da cé
sé duoc dua vao dudng din théng qua nén tang web vé ban dd, toa do,
dinh vi vi tri cua Google Maps dé tra dvoc chinh xdc vi tri ctia nguoi

doi ciling nhu dang hoat dong trong céng treong.

Packet
N
~ N
0 to 1
1 sirart 5 to 9 data bits parity st10 lob-izts
bit bits P
L —

o

Data Frame

Hinh 8. D9 dai géi tin truyén qua giao tiép UART.

e

4

Measure data from sensor
(Humidity, Temperature, Accelerometer]

Calculate
data to
meonitering

heck if the worke
is in danger or no

Calculate the

Transmit to LoRa ‘worker position

Announce to site
management

Hinh 9. So dd giai thu4t ctia mi bao hiém théng minh.
Cubi ciing vi didu khién sé téng hop toan bd théng tin tit GPS va

céc cam bién dé guti dén thiét bi nhan (Receiver) ma & day sé 1a ban quan

ly thong qua module LoRa E32 v6i chuén giao tiép UART va tin s hoat
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ddng & 433 Mhz 6 thé truyén v&i khoang cach hon 3 km nhing véi ning
lwgng tiéu thu thip. Thong tin nhan dugc tit Transmitter sé duitgc hién
thi théng qua Webserver d& quan 1y va kiém soét cac thiét bi. Buzzer &
day c6 nhiém vu tao ra tiéng coi hodc tiéng bip véi bién d6 4m thanh
>80 dB v§i kich thude nho (duong kinh 12 mm, cao 9,7 mm) dya trén
céc gia tri threshold da duoc thiét 1ap trude d6 dé duwa ra cac canh béo
dén v6i ngudi stt dung theo thdi gian thuc.

Trinh t cic bude trong so dd giai thuat dd duge d@ ra nhw Hinh 9.
Muc dich ctia chién mii bao hé théng minh 13 dé kiém tra tinh trang ctia
ngudi cong nhén dé ti¥ d6 ¢6 thé dwa ra cic phutong 4n xit 1.

4. K&t qua san pham

Hinh 10 va Hinh 11 12 hai ban mach hoan thién bén trong ctia
chiéc mii bao ho thong minh. & Hinh 10 12 phan Transmiter sé duoc
dit & phin mi bao ho. Gdm céc cam bién nhiét d6 - ¢ Am DHT11 (1)
do véi gid tri °C va %, cam bién chit lugng khéng khi MQ-135 (2) do
véi gia tri ppm. Buzzer (3) sé bdo dong dén cho ngudi doi tiéng vang
bip khi viegt ngudng gia tri threshold cho trude.

Hinh 10. Mach Transmitter dit & mil bao ho v&i cam bién nhiét do -
do 4m DHT11 (1), cam bién chét lvong khong khi MQ-135 (2), Buzzer
(3), man hinh OLED 0.91 inch (4), Lora E32 (5), vi diéu khién
ESP8266-NodeMCU (6), ntit nhan - button reset (7).

Man hinh OLED (4) hién thi céc gi4 tri do digc & ba loai cam
bién. Module LoRa E32 (5) sé truyén cac gia trj tit cam bién dén cho bo
phén Receiver dé ghi nhan céc gi4 tri cam bién va hién thi trén
webserver. Vi didu khién ESP8266 NodeMCU (6) thuc thi cac thao tac
tinh toan cling nhu xt ly tin hiéu qua LoRa E32. Cudi ciing 1a céc phim
nhAn (7) RESET va TURN OFF dé reset thiét bi cling nhu tht Buzzer khi
can thiét. Mach GPS BDS ATGM336H dugc dit phia dwdi mach kém

ang-ten day dé truyén vi tri ctia chiéc nén gdm kinh d6 va vi do.

Hinh 11. Mach Receiver ddt & ban quan ly véi Lora E32 (1), buzzer
(2), vi didu khién ESP8266 - NodeMCU (3).

Mach Receiver bao gém module LoRa E32 (1) kém Buzzer (2) dé
béo tin hiéu dm thanh dén ban quan ly con ESP8266 NodeMCU (3) sé
nhan tin hiéu dugc truyén tif Transmitter d8 hién thi 1én webserver nhu
Hinh 12.

ESP8266NodeMCU (LoRa + Server)

Last received packet:
202240714 15:58:54

LoRa RESL .58

§ Tomperature: 25.08'C
& Humidey: 36,46
Air Quality: 1605

GPS: Position

Hinh 12. Webserver ESP8266 NodeMCU v&i LoRa.

Trén webserver sé hién thi thong tin gdbm nhiét d6, d6 4m va chét
lwong khong khi tif cic cam bién duoc truyén trude d6 thong qua
Transmitter. Tiép theo 12 vi tri ctia chiéc mii bao hé thong qua duong
dn “Position”. Khi nhan con tré chudt vio thi sé din dén Google Maps
nhu Hinh 13 @& hién thi vi tri cia Transmitter. Mach Receiver ddng thi
s& phat tin hiéu wifi dé cho cac thiét bi di dong khac c6 thé truy cap 1én
Webserver ma khong cin dén may tinh dé ban hay xach tay dé truy cap.

Nhu vay viéc gidm sét ¢6 thé tién hanh & moi nén tang.
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Hinh 13. Google Maps hién thi vi tri ctia chiéc mii bao ho théng minh.
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5. Két luan

Hé théng nhing va IoT 14 1an séng ddi m&i cong nghé thong tin
va truyén thoéng vé&i céc dic diém ngly cang trvéng thanh. V&i nhitng
dic diém cta minh, hé théng nhiing ngdy cang dwoc ng dung rong rai
trong nhiéu linh vite, dic biét 1a trong linh vie xay dung va an toan lao
d6ng. Mii bao hiém théng minh nay dugce phét trién nhu mot phin cta
céng nghé théng minh (AL IoT, Hé théng nhiing). N6 dang tin ciy va
chi phi thip dé dugc phat trién va van hanh, ddng thoi mang lai nhiéu
lgi ich trong viéc canh bdo moi treong lao dong, gitt cho nguoi lao
d6ng khong gip phai nhitng tai nan nguy hiém trong qué trinh 1am viéc,
do d6 viéc thwong mai héa san phdm va tng dung dai tra ¢6 thé mang
lai gia tri rit 16n v& an toan lao dong ciing nhu kinh té.

Mic dit ¢6 nhiéu tiém ning nhung nhitng khé khin ma thiét bi
dé& dang gap phai do tin hiéu két ndi do dé bi gay nhidu dbi v6i cac thiét
bi dién ¥ phat ra séng dién tif xung quanh khac véi ciing tin s6. Han
ché v& mit truyén thong tin dit liéu ciing nhu mit mét thong tin sé xay
ra khi khoang cach din duoc ting 1én. Khé khin tiép theo 1a pin phai
thiét ké nho gon nhung cung cip nang lvong dién cho thiét bi duoc
hoat dong lién tuc ciing nhv m§y quan ctia san phim.

Trong twong lai, chiéc mii bao ho théng minh nay c¢6 thé dugc
phat trién dé hd trg sy an toan ctia ngudi lao dong va 1a mot cong cu
hd trg quan 1y, truyén thong, danh gia va khao sit moi tridng. Tién
dén viéc thiét ké PCB dé han ché kich thuéc ctia thiét bi xuéng nhé nhat
dé khong anh hudng dén bén ngoai ctia chiée mii bao ho ciing nhu gbéc

d6 thAm m§ ctia san phim.
Loi cam on

Nghién citu nay dugc tai trg béi Pai hoc Quéc Gia thanh phé HO
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