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Tém tit. Phat trién nha thdng minh ludn 1a mét trong nhitng chii d& dugc quan tim boi nhitng nha nghién
ctru vé mang ludi van vat két ndi. Trong bai bao nay, nhom dé xuét xdy dung mo hinh nha théng minh than
thién v6i nguoi dung, tich hop hé thong giam sat va ty dong diéu khién thiét bi. Hé thong gidm sat ciia ngdi
nha sir dung camera dé nhan dién chu nhan, dong thoi goi tin nhin cho chu nhan khi phat hién nguoi la
xung quanh khu vyc giam sat ciia ngdi nha. Hé thong ty dong didu khién thiét bi bao gdm cac cac chirc
nang nhu ty dong bat/tit dén khi c6 chuyén dong, tu dong diéu chinh d6 sang deén tuy theo diéu kién 4nh
sang trong nha, ty dong can bang nhiét do va do 4m bén trong ngdi nha phu hop véi méi trudng bén ngoai
dwa trén céac tinh hudng duogc thiét 1ap sin, bao dong va géi tin nhin cho chu nhin qua Telegram botchat
khi khi gas trong nha vuot ngudng cho phép, tu dong thiét 1ap ché do tiét kiém dién ning khi khong co
nguoi trong nha. Viéc xay dung md hinh ngdn nha thong minh ctia ching t6i st dung céc cong nghé hién
dai nhu k¥ thuat van vat két ndi, dién toan dam may, cac giao thirc truyén thong theo thoi gian thyc, cong
nghé nhan dién khuén mit, ciing nhu tich hop k¥ thuét chatbot. Bén canh do, viéc lwa chon cac thiét bi,
giao thirc, cong nghé phu hop ciing duoc can nhic dé giam chi phi trong viéc thiét ké va xay dung ngoi
nha.

Tir khoa. Mang ludi van vat két ndi, nha thong minh, dién toan dam may, giao thirc truyén thong thoi gian
thuc, chatbot.

INTERNET OF THINGS ENABLES REAL TIME SMART HOME
MONITORING SYSTEM

Abstract. Smart home development is one of the hot topics that interested to 10T researchers. In this paper,
we propose a human friendly-smart home integrated with security monitoring system as well as automatic
devices controlling system. The security monitoring system use smart camera to identify stranger people
and immediately send alert message to the owner Telegram botchat with the image and its information. The
automatic devices controlling system with functions for devices remote control through the web or voice
control. The functions include turn the light on/off, adjust the light on/off when human there is human
movement, manual or automatically adjust the light level according to the brightness of the room,
automatically balancing the temperature and humidity inside the house with the outside environment based
on the user’s built-in scenario, siren warning and sending alarm message via Telegram botchat when indoor
gas exceeds the safe threshold. Our friendly-smart home is developed using current technologies such as
internet of things, cloud computing and real time communication protocols, facial recognition technology,
chatbot integrated technique.

Keywords. Internet of thing, smart house system, cloud technique, security monitoring syste

1 GIOI THIEU

Internet van vét (Internet of Things —10T) 1a h¢ thong cac thiét bi may tinh két ndi v6i bat ky ddi tuong hay
vat thé nao. “Van vat” co thé bao gdm céc mdy moc, vat thé, dong vat,... hodc nhirng thtr c6 lién quan dén
nhau, dugc cung cAp mot dinh danh duy nhat trong hé thdng va c6 kha ning truyén dit liéu qua mang ma
khong can sy tuong téc gilta con ngudi voi con nguoi hay giita con nguoi v6éi may tinh [1,2]. Nha thong
minh (Smart Home) bao gom céac hé thong con nham phuc vu cudc séng ciia con nguoi théng qua cac cong
nghé hién dai. Muc ti€u chinh cua hé thong nha thong minh la viéc tich hgp cac hé thong, dich vu, va cong
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cu quan ly cung cap cho con ngudi mot ngoi- nha -song thoai mai, tién loi va an toan [3,4]. Khi cong nghé
ngdy cang phat trién xuét hién nhleu hudng tiép can trong viéc xdy dyng mo hinh nha théng minh. Nhém
tac gia cua bai bao [3] trinh bay tong quan cac nghién ctru vé tmg dung internet van vt trong viéc thiét ké
kién trac va trién khai cac hé thong nha théng minh. Tir cac hé thong nha thong minh ¢6 dién ¢ mirc ty
dong, ban tu dong,... dén cac hé thong nha thong minh tw van hanh, xt 1y tap trung dua trén bd cac quy luat
dugc thiét 1ap. Kién tric hé théng ciing ngdy cang phuc tap hon nham dam bao tinh hi¢u qua, thuan tién
cting nhu tinh bao mét cua hé thong. Bai bao [4] cho rang nha thong minh dugc phat trién dya trén nén tang
van vat ket ndi, cac ky thuat may tinh, k¥ thuat diéu khlen k§ thuat hién thi hinh anh, va ky thuét giao tiép
dé két ndi cac thiét bi vao mang nham dap Gmg nhu cau tw dong hoa va cung cp su thun loi hon cho qua
trinh quan 1y va diéu khién.

Phat trién hé thong nha thong minh c6 kha ning ty dong diéu khién theo diéu kién méi truong hodc theo
bat ky nhu cau ciia ngudi ding 13 mot trong nhimg van dé dugc quan tim cua cac nha nghién ctru, cac ky
su noi riéng va cac doanh nghiép, nguoi sir dung néi chung. Viée ap dung cac ky thuat cong nghé thong tin
tién tién vao qua trinh phat trién va trién khai hé thong nha thong minh hi€u qua, hop 1y cling la mot théach
thirc 16n. Trong bai bdo nay, nhom tac gia tim hiéu, dé xut va trién khai mot hé thong nha thong minh tu
dong quy moé nhd voi cac chirc nang thong dung nhu: 1-nhan di€én khuén mét chu nha, canh bao khi cé
ngudi la xuat hién trudc cira nha, 2-diéu khién cac thiét bi trong nha bang giong noéi, 3-tw dong cin bang
nhiét d6 bén trong ngdi nha phu hop véi nhiét d6 bén ngoai, 4-ty dong thiét 1ap ché do tiét kiém dién niang
khi khong c6 ngudi trong nha, 5-cung cap timg dung web hd tro ngudi ding quan 1y va diéu khién céc thiét
bi trong nha tir xa qua mang.

2 THIET KE VA XAY DUNG MO HINH NHA THONG MINH HIEN DAI

2.1 Giéi thiéu

Hién nay, ¢ Viét Nam, giai phap xdy dung nha thong minh véi hé thong diéu khién va giam sat théng qua
internet dang phat trién vuot troi va nhan duge su quan tdm cda cic nha nghién ctru, nha déu tu, nguoi dung
cling nhu sinh vién cac nganh cong nghé thong tin. Tuy vao k¥ thuat st dung, kha nang tai chinh va cac
yéu cau can thiét ma nhidu hé théng nha thong minh khac nhau dugc thiét ké va xiy dung.

pé Ung dung ky thuét IoT trién khai va phat trién ngoi nha thong minh tich hop hé thdng giam sat an ninh
va diéu khién thiét bi tu dong, nhom st dung céc cong nghe nhu 13p trinh thiét bi Arduino, k¥ thuat dién
toan dam may, k¥ thuét nhan dién khudn mat, nhan dang giong noi, k¥ thuat tich hop chatbot vao hé thong,
céc ki thuat xay dung web dé diéu khién hé thdng théng qua mang internet.

/Cac thiét bi thu),
| thip ditliéu |
3 Sensor 4

Internet

— ESP8266 NodeMCU Firebase Realtime

Database
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Camera i < -

Server

Hinh 1. M6 hinh kién tric IoT ciia hé thong
Kién triic ToT tdng quat cia md hinh dugc thé hién qua Hinh 1, bao gdm 5 khdi:
- Khéi cam bién: Gém céc thiét bi c6 chirc ning cam bién va thu thip thong tin.
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Khéi diéu khién: Gom thiét bi diéu khién — cng vao cia dir liéu, dua dit lidu két ndi voi noi khoi
Xt 1y va luu trit. Nhom st dung ESP8266 NodeMCU Lua CP2102

Khéi truyén dit lidu: Bao gdm céc giao thirc két ndi giira thiét bi diéu khién, thiét bi luu trir va xir
ly dir liéu. Trong Hinh 1, khdi nay 14 cac giao thirc truyén dit lidu tir thiét bi didu khién 1én co s¢
dir liéu luu trit Firebase Realtime Database, may chii Server, hay cac 1énh diéu khién tir tng dung
ngudi dung téi cac thiét bi.

Khéi Iuu trir noi Iuu trir va xir 1y dir liéu theo thoi gian thuc: Trong hé thong, nhom sur dung co s&
dir liéu Firebase Realtime Database.

Khdi img dung: véi trang web hd tro diéu khién cac thiét bi tir xa hodc ing dung dién thoai dé dicu

khién thiét bi qua mang internet.

V6i kién triic nay s& quan ly, diéu khién cac chirc nang ctia mot ng6i nha, bao gom: diéu khién bat/tat dén
khi ¢6 chuyén dong, diéu khién may lanh bang giong noi, can bang nhiét d¢ bén trong ngdi nha voi diéu
kién mdi trudng bén ngoai, thong bao nhiét do va d¢ am, du bao thoi tiét bén ngoai, canh bo khi gas vuot
ngudng va goi tin nhin canh bao cho ngudi dung. Hé théng camera giam sat an ninh sir dung k¥ thuét nhan
dién khudén mit va goi hinh anh nguoi la xuét hién trong khu vuc giam sat cia ngdi nha cho ngudi ding

qua Telegram chatbot.
2.2 Yéu ciu va thiét ké phan cirng

Dé thiét ké hé thong s& gdbm cac thiét bi phan ctng duoc liét ké trong Bang 1.
Bdng 1. Yéu cau phan cimg

Thiét bi

Chirc nang

ESP8266 NodeMCU tich hop WiFi 2.4 GHz

Két ndi va diéu khién cac thiét bi cam bién, théng qua
WiFi

Pén Led Hién thi anh sang dén bat tét
Cam bién nhiét d6, d6 am DHT22 Do nhiét 46, d6 am trong cin nha
Cam bién khi gas MQ2 Phat hién ro ri khi Gas

Camera Quan sat, ghi dit liéu hinh anh

Cam bién chuyén dong hong ngoai PIR
Sensor HC-SR501

Xac dinh chuyén dong cta con ngudi trong khu vuc

Led hong ngoai

Thu va phat birc xa hong ngoai

Cam bién anh sang Photodiod Light Sensor

Phat hién anh sang trong moi trudng va cuong do sang.

So dd két ndi cac thiét bi duge mo ta nhu trong cac Hinh 2, Hinh 3, Hinh 4, Hinh 5.

LED HONG NGOAI =i:..

ESP8266 (Node MCU)

DHT 22

PIR HC-SR501

—

3.3v

Hinh 2. So d6 két néi chan giita cam bién PIR, DHT22, led hong ngoai va ESP8266.
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Hinh 2 - So do két ndi chan giita cam bién PIR, DHT22, led hong ngoai va ESP8266. xdy dung chirc ning
giam sat nhiét do, do am trong ngdi nha va didu khién may lanh theo hai ché d6. Cam bién DHT22 do nhiét
do, do 4 am trong nha dong thoi cung cp dir liéu do Am xay dung ché do diéu khién tw dong may lanh theo
d6 am trong nha da thu thap qua cam bién DHT22, v6i ché do ty dong diéu khién & may lanh thém diéu
kién c6 chuyén dong ciia con nguoi moi thue hién mo may lanh, dir liéu theo doi chuyén dong nguoi thu
thap thong qua cam bién chuyén dong hong ngoai HC-SR501 va cip nhat trang thai may lanh thong qua
led hong ngoai. Led hong ngoai thu thap tin hidu ctia may lanh dé xir Iy va phat ra tin hiéu diéu khién may
lanh.

Hinh 3 - So d6 két ndi chan giita cam bién MQ2, cdi va ESP8266. Cam bién khi gas MQ2 thu thap dir liéu
néng dd khi gas don vi do ppm, thu thép va gui dir liéu dén ESP8266 NodeMCU xtr ly dir liéu.

Buzzer

ESP8266
(NodeMCU)

*

| B |
Hinh 3. So d6 két néi chan giita cam bién MQ?2, coi va ESP8266
Hinh 4 - So d6 két ni chan giita cam bién anh sang, led va ESP8266. Chirc ning diéu khién dén véi cac
mirc d sang phu hop sinh hoat, thu thap dir liéu mirc 46 anh sang trong khu vuc théng qua cam bién anh
sang Photodiod va giri dén ESP8266 NodeMCU dé xir Iy cuong d6 sang xung quanh va xay dung kich ban
hién thi mtrc d6 sang phu hop théng qua dén led véi cuong do sang khac nhau.

Photodiode

i

ESP8266
(NodeMCU)

GND

Hinh 4. So d6 két néi chan giita cam bién dnh sing, led va ESP8266.
Hinh 5 - So d6 két ndi chan giira cam bién chuyén dong, led voi ESP8266. Diéu 1,<hién deén thong qua chuyén
dong cua nguoi, thu thap dir liéu con nguoi chuyén dong thong qua cam bién PIR HC-SR501 gt dén
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ESP8266 NodeMCU d¢ xir Iy va hién thi bat, tit dén led theo chuyén dong cta con ngudi, néu c6 chuyén
dong nguoi bat den va khong c6 chuyén dong cua nguoi thi tat den.

LED
PIR HC-SR501

ESP8266 = i

(NodeMCU) :

GND

3.3v

Hinh 5. So do két noi chan giita cam bién chuyén dong, led véi ESP8266.
2.3 Thiét ké phin mém
QUA trinh thuc hién xay dung chirc nang nhom tmg dung cac timg dung cong ngh¢ ky thuat d& tiép can nhu
Arduino IDE két n01 cac cam bién, xir 1y dit liéu tho. Firebase Realtime Database noi luu trir dir liéu céc thong
s6 vé nhiét do, do am, khi gas da dugc xur ly va dung Firebase Realtime Database hé tro vé Hosting va cung cap
CDN x4y dung trang web dé didu khién cac thiét bi tir xa va giam sat ngdi nha théng qua camera.
Arduino IDE 1a m6t phan mém gitp chung ta nap code di viét vao board mach va thuc thi tmg dung.
Arduino IDE 1a chit viét cua Arduino Integrated Development Environment — mét cong cu 1ap trinh véi cac
board mach Arduino. N6 bao gém cac ph?m chinh la: Editor (trinh soan thao van ban, dung dé viét code),
Debugger (cong cu gitip tim kiém va sira 151 phat sinh khi build chuong trinh), Compiler hodc Interpreter
(cong cu gitip bién dich code thanh ngén ngit ma vi diéu khién co thé hiéu duoc va thuce thi code theo yéu
cau nguoi dung) [5].
Firebase Realtime Database luu trit thong tin tir cac cam bién va 1 trung gian dé goi dit liéu theo truy van
cua ing dung web va img dung di dong. Firebase Realtime Database 1a mot co' s¢ dir liéu NoSQL trén dam
may cung cho phép dong b hoa dir liéu gitra cac user trong thoi gian thyc. Nhan dir liéu JSON va dong bo
thoi gian thuc cua tit ca cac két nbi client. Realtime Database cung cip SDKs cho ca web va mobile cho
phép xay dung tng dung ma khong can Server [6].
Nguyén Iy hoat dong cta cac chirc ning cta hé thong diéu khién cac thiét bi trong ngdi nha dugc mé ta nhu sau:

- Nguyén Iy hoat dong cua chirc nang diéu khién may lanh, Hinh 6, nguoi dung diéu khién tir xa cac
chtre ndng ctia diéu khién may lanh duoc hién thi trén web, dit liéu diéu khlen chirc nang cua may
lanh dugc luu lai tai Firebase Realtime Database, tai day dir liéu dugc truyen vé ESP8266 doc tin
hiéu va chuyén ddi tin hiéu giri cho cam bién hdng ngoai, led phat hdng ngoai phat tin hiéu diéu
khién may lanh, chuyén déi trang thai ciia may lanh theo tin hiéu diéu khién.

- Nguyén ly hoat dong cua chirc nang giam sat nhiét d, Hinh 7, nhiét do va do 4m trong ngdi dugc
cam bién nhiét d6 DHT22 do, tmyen tin hiéu qua ESP8266 NodeMCU. Tai day, thong qua két ndi
WiFi truyén dir liéu nhiét do, do 4m 1én Firebase Realtime Database dé luu trit. Dit liéu thong qua
Server xtr ly va hién thi nhiét do, d6 am trén giao dién web. Dir li€u dugc hién thi theo hai dang do
1a dit liéu thé hién bang biéu d6 dang dudng hién thi theo thoi gian thyc do duoc - théng tin nhiét
d6, @6 Am cao nhét va thap nhét trong ngay.

- Nguyén Iy hoat dong cta chirc nang diéu khién dén, Hinh 8, thong qua giao dién diéu khién dén
tat, mo trén trang web, khi nhén 1énh diéu khién, truyén qua noi luu trit Firebase nhén dit liéu thay
do6i giri vé cho ESP8266 doc 1énh va cap nhat trang thai ctia dén. Hé thong diéu khién dén thong
qua cam bién chuyén dong hong ngoai PIR HC-SR501 nhan biét chuyén dong théng qua than nhiét
ngudi dé diéu khién tit mé dén trong nha vé sinh.
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Hinh 9. So d6 xdy dung chirc nang gidm sat va
canh bao ro ri khi gas
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- Nguyén Iy hoat dong ctia chirc ning giam sat gas trong nha, Hinh 9, nong d6 khi gas trong ngoi
nha duoc do boi thiét bi cam bién MQ2, ndng d6 gas dugc do tinh theo PPM thé hién trén trang
web cho nguoi dung dé theo di, giam sat.

- Nguyén Iy hoat dong ctia hé théng camera an ninh giam sat, Hinh 10, camera duoc két nbi véi
server ghi nhan hinh anh trong ban kinh khu vuc cho phép, dit 1iéu hinh dnh dugc ghi lai gtri dén
server dé phan tich cac diém khudn mit thong qua Face Detection API ctia Machine Learning dé
nhén dién khuén mat, dem hinh anh ghi nhan dugc dem so sanh voi hé théng khuon mat cac thanh
vién trong ngdi nha duoc luu trit trong database ciia server, néu nhan dién giéng vdi cai diém khuon
mat cua mot trong nhirng thanh vién trong ngdi nha thi khong giri thong bao qua Telegram chatbot
va tiép tuc ghi nhan hinh anh, néu server ghi nhan hinh anh khac véi cac diém trén thanh vién trong
nha hé thdng s& giri canh bao qua Telegram chatbot.

Thu nhin hinh anh

J

Gi¥ hinh anh dén
SEFVer

Gii théng bao dén
Telegram

Hinh 10. Luu do thudt todn gidm sat an ninh trong ngéi nha

Céc dit liéu thu thap dugc thong qua cac cam bién dit cac vi tri phu hop trong nha, gt tin liéu dén ESP8266
NodeMCU xir 1y, sir dung cac thu vién phi hop véi cac loai cam bién va cac chirc ning xay dung nhu thu
vién DHT xur ly nhiét do, do am; thu vién IRremoteESP8266; ... tai ddy ham xir ly dit li¢u dugc xur ly trong
ham “void loop()”, xdy dung cac kich ban & cac ché d6 ty dong & may lanh,kiém tra cac chuyén dong ctia
con ngudi, nhan cac dir liéu dé xur 1y tir nguoi ding thao tac trén trang web va truyén tin hiéu vé thiét bi
nhu may lanh, dén thyc hién cap nhat hién thi trang thai nhu dén sang, may lanh chuyén nhiét do, tang,
giam nhiét 0 nhéan tor ESP8266.

Dir liéu dwoc xir Iy xong giri dén noi luu trit dit liéu Firebase Realtime Database thong qua internet,
ESP8266 két ndi voi Firebase Realtime Database theo tén project di cai dit va key do Firebase h trg dé
két ndi, cau 1énh két ndi v6i Firebase Realtime Database: “Firebase.begin (FIREBASE HOST,
FIREBASE . AUTH”

Firebase Hosting cung cap hosting, xay dung (mg dung Web va App voi cac hosting tinh da dugc cung cap
san, cac két ndi dugc cung cap theo tiéu chuan bao mat SSL (Secure Sockets Layer: 13 tiéu chuan cta cong
nghé bao mat, truyén théng ma hoa giita may chu Web Server va trinh duyét, tiéu chuin nay hoat dong va
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dam bao dir liéu truyén tai giita may chii va trinh duyét ctia ngudi ding déu riéng tu va toan ven) tir mang
CDN (Content Delivery Network: hé thng mang phan tan, mang lu¢i may chu luu giit ban sao cia cac ndi
dung tinh bén trong website va phan phdi dén nhiéu may chii PoP. Mang luéi may chit CDN duoc dat ¢
khép moi noi trén toan cau. Tir PoP (Points of Presence), dit li¢u s€ tiép tuc duoc gui dén nguoi dung cudi.
Thong qua CDN, ban sao ndi dung trén may chii gan nhét s& dugc tra vé cho ngudi dung khi ho truy cap
website.) [7]

DPoan ma sau sir dung CDN ho trg dua dir liéu 1én Web va Application, doan code 1a mot vai 1énh script vé
thu vién str dung, va doan ma code script c6 chira key API, dudng dan Database, ID Project... va cau 1énh
ding dé két nbi: “firebase.initializeApp (firebaseConfig) ;”.

Céc dit licu ¢ Firebase Realtime Database dugc xur Iy va hién thuc trén trang web dung ngdn ngit Javascript.
Xay dung giao dién Web Application than thién, dé sir dung dugc viét bang CSS, CSS Tailwind.

Trong hru d6 xtr 1y chirc ning quan sat nguoi lai qua camera trong hé thdng giam sat an ninh cua ngo6i nha,
camera ghi nhan hinh anh dugc két ndi tryc tiép voi Server, giri hinh dnh nhan dang dugc vé cho Server xir
ly. Tai Server ing dung thu vién HAAR CASCADE cua OpenCV trong luu trit dudi dang Models XML,
tai day st dung hai file model phé bién nhat trong nhidn di€n khudon mat
haarcascade_frontalface_default.xml, haarcascade_eye.xml. Liy cac diém nhan dang mit ngudi phd
bién qua cac diém nam trén vi tri vién dudi khudén mit, vi tri tim mat trong hai file trén dé dang khudén mat
nguoi. Thu thap dir liéu nhan dang khuoén mat cic thanh vién trong gia dinh dugc xay dung theo ngdén ngir
Python v6i thu vién OpenCV. Dir liéu nhan dang dugc luu dudi dang hinh anh trong database ¢ server.
Camera ghi nhan hinh anh xuyén sudt, khi phat hién khuon mat trong ban kinh cho phep chuyén hinh anh
dén server, tai day server xir 1y va kiém tra s6 diém nhan dién trén khuon mat co6 trung khop vei s6 diém
khudén mat cac thanh vién trong nha c6 trong database & server. Néu sb diém trén khuon mat khép véi dix
lidu co trong database thi s& hién thi qua bén giao dién web tén ngudi duge nhan dang co6 trong video live
tir camera guri 1én web. Néu s diém trén khuon mit khong khop véi dir liéu thi hé thong s& guri canh bao
duéi dang tin nhan va hinh ngudi la dén hop thu telegram boxchat. Dit liéu hinh anh dd duoc nhén dang
Iuru trit trén Firebase Realtime Database phuc vu phat trién thém chirc ning nhan dang sau nay [8].

3 KET QUA TRIEN KHAI MO HINH VA HUONG PHAT TRIEN

3.1 Két qua trién khai hé thong

Két qué trién khai hé thong duoc thé hién qua tmg dung Web Application. Giao dién tmg dung web, hinh 12,
thé hién chirc ning xem du bao thoi tiét trong tuan tai cac khu vire dang sinh séng. Hién thi hé thong cac phong
twong tmg véi cac chire ning trong mdi phong, dé dang quan 1y didu khién qua lai gitra cac phong.
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Ng Cao Anh Minh - Ng Thi Hau

Hinh 11. Giao dién chinh cua trang web
Tai giao dién thé hién cac chirc ning diéu khién cho phong khach, Hinh 12, bao gdm: chiic ning bat, tt
dén tir xa - mau vang ciia thanh trugt hién thi dén dang sang va mau xam hién thi dén dang tit. Chiic ning
gidm sat nhiét d6, d6 4m trong nha mdi ngay qua s6 lidu hién thi mirc cao nhét va thip nhat trong 24 gio,
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hién thi d6 4m, nhiét 46 24/24, thong ké s6 lidu qua biéu dd line, va xuét file excel ra sb liéu nhiét do, do
am d& dang sir dung s6 liéu phat trién thém chuc ning sau nay. Chirc ning didu khién may lanh voi hai ché
do: diéu khién tu dong khi nguoi dung bat ché do nay, hé théng dua theo chuyén dong cua con nguoi dé
bat, tat may lanh va dya theo nhiét d§ ngoai troi1 do dugc thong qua API OpenWeather va do am trong nha
dé diéu chinh nhiét d va cac ché do phu hop; ché do thir hai ngudi dung tu diéu khién qua trang web tir xa
diéu kién sir dung ché d6 nay khi da tat ché do tu dong diéu khién, v&i ché d6 nay nguoi dung ty didu khién
cac ché do va nhiét do nguoi ding mong mudn.
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Hinh 12. Giao dién thé hién cdc chirc ndng diéu khién thiét bi ¢ phong khdch
Giao dién diéu khién cho phong ngu, Hinh 13, xay dung thém chuc nang diéu khlen mirc do sang cua den
theo céc ché do sinh hoat mong muén nhu ngu, hoc tap voi anh sang t6t cho mit,... Xy dung chirc ning
diéu khién dén voi hai ché do: ché @6 1 dén tu dong diéu chinh mirc d6 dén theo anh sang trong phong
thong qua cam bi€n anh sang, dén phong ngu tu di€u chinh theo kich ban nguoi dung da xay dung; ché do
thir 2 ngudi dung ty diéu chinh dén ¢ theo mirc o mong muodn khi nguodi dung da tat ché do diéu chinh dén
tu dong.
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Ng Cao Anh Minh - Ng Thj Hau
Hinh 13. Giao dién thé hién cdc chirc ning diéu khién thiét bi ¢ phong ngii
Giao dién diéu khién cho nha bép, Hinh 14, véi biéu d6 chtra cac mue do néng d6 gas khi str dung véi bdn
muc d6: Good, Bad, Warning Alarm, Danger Alarm. Muc @6 dudi 600 thi hién thi thong s6 do dugc va
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murc dd canh bao 12 Good, muc d6 tir 600 dén dudi 700 hién thi thong s6 do va mirc d6 canh bao la Bad va
ddng thoi giri canh bao ro i khi gas dén hop thu telegram boxchat thé hién ¢ Hinh 15, mirc d6 tir hon 700
dén dudi 800 canh bao Warning Alarm, g tin nhén canh bao dén hop thu telegram boxchat va tir hon 800
canh bao Danger Alarm va giri canh bao dén boxchat telegram. O ché do bat, tit dén tir xa ctia nha bép

tuong tu nhu phong khach.

= o =c o > s

Danh séch phong & Camera @

Nong dé khi Gas

.
I

Bat-Tat dén LED Q

Ng Cao Anh Minh - Ng Thi Hau

Hinh 14. Giao dién thé hién cdc chirc nang diéu khién thiét bi ¢ phong bép
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Hinh 15. Tin nhdn canh bdo khi gas vieot nguéng qua telegram botchat
Giao di¢n nha v€ sinh v6i anh sang deén duoc bat, tat theo chuyén dong con nguoi thé hién mau séc trén

trang web mau vang dén sang va mau xam dén tat.

Chirc ning camera giam sat an ninh dugc mo phong trong Hinh 16, hién thi khuén mit thanh vién trong gia
dinh sau khi nhan dang la thanh vién gia dinh ma camera da ghi nhan, hién thi hinh anh va tén thanh
vién.Voi cac hinh anh nhan dién ngudi la hé thong giri canh bao hinh anh va thoi gian nhan dién hinh anh

dén hop thu telegram boxchat nhu Hinh 17.
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Hinh 16. Giao dién nhdn dang thanh vién gia dinh
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Hinh 17. Tin nhdn canh bdo ngieoi ra qua hép thu telegram boxchat
3.2 Két luan va huéng phat trién
Nha thong minh da va dang 13 xu huéng phat trién trén thé gidi khi cong ngh¢ thong tin, déc biét 1a Internet
dang 4p dung moi mit trong doi sdng xa hoi ngay nay. Trong khudn kho cua bai nghién ciru nay, nhoém
chung t6i da x4y dung thanh cong hé thong md phong nha thong minh sir dung cong ngh¢ IoT. H¢ thong
tich hgp dugc phan ciing va phan mém cho chay trén cac may tinh ca nhéan, cac thiét bi smartphone. Hé
thong ngdi nha thong minh tu diéu chinh den, di€u hoa theo kich ban ma chu nhan ngéi nha da cai dt, tich
hop camera an ninh quan sat trong ng6i nha, h¢ thong canh bao ve 10 ri khi gas. Tuy nhién céc kich ban
trong ngo6i nha con han ché va cac thiét bi, cac churc nang chua dugc toi uu héa mét cach hién dai, phu hop
v6i thoi dai cong nghé va bado mat tot nhat.
Huéng phat trién hé théng nhom hudng dén 1a xay dung hé théng an ninh bao mat nhan dién khuoén mat
khi vao nha, hé thong diéu khién thiét bi bang giong noi, tich hop cac thiét bi tot cho h¢ thong t6i uvu hon.
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