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LOI CAM ON

Trong qué trinh thuc hién dé tai “Xay dung mo hinh hé théng nha thong minh
hd tro cham soc va gidm sat an toan cho ngudi cao tudi”, nhém em di nhan duoc su
huéng dan cia thay PGS.TS Nguyén Pic Khoat. Nhirng gop ¥ vé cach xac dinh bai
toan, cach phan tich hé thong va cach trinh bay bao cdo giup nhom nhin dé tai theo
huéng nghién ctru ky thuat nghiém tac hon, khong chi ding lai ¢ viéc 1ip ghép cac

module roi rac.

Nhom em xin cam on Trudong Pai hoc Mo - Dia chit, BO mon Ty dong hoa Xi
nghiép M6 va Dau khi, Khoa Co - Dién, di tao méi truong hoc tap dé nhém tim hicu
cac ndi dung lién quan dén hé thong nhung, IoT, truyén thong khong diy, giao dién
HMI, xtr Iy anh va tu dong hoa trong nha . Cac kién thirc nén tang trong qua trinh hoc

la co s& dé nhom trién khai mo6 hinh Smart Home ¢ mirc mo6 hinh thir nghiém.

Do thoi gian thuc hién con han ché, bao céo khong tranh khoi thiéu s6t. Mot sd
phén nhu s6 liéu thir nghi¢m dai han, &nh mach hoan thién, log truyén thong va danh
gia d6 on dinh duoc bo sung trong cac giai doan tiép theo. Nhém em mong nhan dugc

gop v tir thay co dé hoan thién hé théng tot hon.



MO DAU

Dé tai “Xay dung giai phap nha thong minh phyc vu nguoi cao tudi. Giam sat
quan 1y va luu trit dit liéu tr xa st dung ESP32” duoc thuc hién véi dinh huong xay
dung mot mé hinh nha théng minh phuc vu ngudi cao tudi trong méi truong gia dinh.
Xuat phat tir thuc té ngudi than khong phai luc nao ciing ¢6 mat dé theo ddi truc tiép,
hé thong hudng t6i viéc giam sat trang thai trong nha, hd trg canh bao, diéu khién mot
s0 thiét bi va luu lai dit liéu d€ c6 co s& xem xét khi can.

Diém chinh cua dé tai khéng nim & viéc diéu khién that nhiéu thiét bi, ma & viéc
lua chon mot sd chic nang dai dién cho nhu ciu chim soc tai nha: theo ddi moi
truong, phat hién rui ro gas, nhan biét hién dién, hién thi trang thai tai nha, giam sat tir
xa, ghi dit liéu va mo rong tuong tac thong minh. Cac thanh phan nhu HMI, web, node
cam bién, camera, déng ho thong minh, chatbot giong néi va SOS dugc xem nhu cac

khéi chirc ning trong ciing mot hé théng.

Nhom tiép can dé tai theo huéng phan tich nhu cau sir dung trude, sau do xay
dung kién tric tong thé, Iya chon linh kién, thiét ké module, thir nghiém timg phan va
danh gia két qua dat duoc. Pham vi bao cdo ding ¢ mirc mo hinh nghién ctru k¥ thuat,
chua khang dinh thay thé thiét bi y té, thiét bi bao gas cong nghiép hodc hé thong an

toan dién dan dung hoan chinh.

B4o cdo duoc trinh bay theo mach tir tong quan van dé, co s¢ nghién ctu, xay
dung va thiét ké hé théng dén thuc nghiém, danh gia va hudng phat trién. Qua do,
nhém lam rd hé thdng can giai quyét vin dé gi, duoc xay dung nhu thé nao, phan nao

da thuc hién dugc va phan nao can ti€p tuc hoan thién.

Qua trinh nghién ctru gdm khao sat nhu cau, phan tich tinh hudng str dung, chia
module hé théng, lya chon linh kién, xay dung mach thir nghiém, thiét ké giao dién,
thir nghiém ting khéi va danh gia kha nang tich hop. Vi cac ndi dung chua c6 sb licu

thuc nghi¢m, bao cdo danh dau ro dit liéu can bd sung thay vi ty dua ra két luan.



CHUONG 1. TONG QUAN VE VAN PE NGHIEN CUU

1.1. Boi canh nghién ctru

Su phat trién cua cac thiét bi c6 két ndi mang, cam bién gia ré va phan mém giam
sat giup viéc xay dung mo hinh hd trg cham séc tai nha tré nén kha thi hon. Trong moi
truong gia dinh, dir liéu vé nhiét do, do am, gas, hién dién va trang théi thiét bi c6 thé
phan anh mét phan tinh hudng sinh hoat.

Khi dbi tuong phuc vu 13 ngudi cao tudi, bai toan khong chi 14 tién nghi. Hé
théng phai quan tim dén thao tac don gian, canh bao d& nhan biét, phan hoi tai chd va

kha nang theo ddi tir xa cua nguoi than.
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Hinh 1. Minh hoa hé sinh thdi thiét bi nha thong minh

1.2. Van dé thyec té cin giai quyét

Nguoi cao tudi co thé gip cac tinh hudng nhu quén tat thiét bi dién, ro ri gas, di
lai ban dém, khong kip goi1 trg giup hodc can nguoi than kiém tra tinh trang trong nha.
Nhiing tinh huéng nay khong xay ra lién tuc nhung khi xay ra can dugc phat hién sém.

Néu chi dung camera, hé¢ thong c6 thé gay lo ngai vé quyén riéng tu. Néu chi
dung mot cam bién don 1¢, dit liéu lai thiéu ngit canh. Vi vay dé tai can mot hé thong

nhiéu thanh phan nhung van du gon d¢ trién khai theo mé hinh nghién ciru.



1.3. Poi twong sir dung va bén lién quan

Bing 1. Poi twong sir dung va nhu cdu chinh

Doi twong

Nhu cau

Yéu cau thiet ke

Nguoi cao tudi

Thao tac don gian, nhan canh

béo 13 rang, c6 thé goi trg gitip.

HMI dé nhin, nut khan cip, canh

bao tai cho.

Nguoi than

Theo doi tir xa, xem lich str dir

liéu va nhan canh bao.

Web dashboard, luu dir liéu,
trang thai thiét bi d& hiéu.

Nguoi cham

soc/quan tri

CAu hinh thiét bi, kiém tra két

ndi va bao tri.

Module hoa 1o, trang thai thiét bi

¢6 thé kiém tra.

Nhém phét trién

M6 rong thém cam bién, camera,

chatbot va co so dir liéu.

Kién trac du tach 16p, tranh phu

thudc cting gitra module.

1.4. Muc tiéu nghién ciru

Muc tiéu cua chuong trinh nghién ctru la ching minh dugc cach mot hé théng

nha théng minh c6 thé hd tro ngudi cao tudi thong qua ba nhom ning luc: thu thap dir

liéu tai nha, xir Iy/canh bao tai chd va giam sat/luu trit tir xa.

Cu thé, dé tai tap trung vao cac muc tiéu sau:

Bang 2. Muc tiéu nghién ciru cua dé tai

Nhém muc tiéu

Noi dung thuc hién

Két qua can dat

Theo dbi nhiét 4o, 6 am, khi

Nguoi dung xem dugc trang thai

Script 1én Google Sheets.

Giam sat gas, hién dién va trang thai thiét
) co ban trén HMI/web.
bi.
Phat hién tinh huéng gas, hién N
. . Co canh bao tai cho va ghi nhan
Canh bao dién bat thuong, SOS va trang _
, su kién.
thai nguy hiém.
L Diéu khién IR, relay/ MOSFET | Lénh diéu khién c6 phan hoi
bicu khién L
va mat sO thiét bi thir nghi¢m. trang thai.
Ghi dir liéu qua Google Apps C6 lich str dit liéu gdm thoi gian,
Luu triv

cam bién va trang thai thiét bi.

M¢ rong thong minh

Tich hogp chatbot giong noi,
camera nhan dién ngudi, dong

ho thong minh va SOS EC25.

Chtng minh huéng phat trién

ctia hé théng.




1.5. Pham vi nghién ctru

Pham vi gdm web giam sat, HMI trung tdm, gateway, node IR va cam bién méi
truong, node gas/radar/relay, camera nhan dién nguoi, dong hd thong minh, chatbot
giong noi va module SOS. Céc ndi dung nhu chirng nhan an toan dién, chiing nhan y

te, kiém thir dai han hodc trién khai dai tra chua thugc pham vi két luan cua bao céo.

1.6. Khé khin ky thuat chinh

Khé khdn déu tién 1a dit liéu dén tir nhiéu module khéc nhau nén can t6 chirc
théng nhit. Khé khin thr hai 13 canh bao khong duoc phu thudce hoan toan vao mang
bén ngoai; cac tinh hudng quan trong nhu gas hoic SOS cin wvu tién phan hoi tai nha.
Kho khin thir ba 1a phai trinh bay trung thuc: phan nao da lam, phan nao dang tich

hop, phan nao méi 1a hudéng phat trién.

Kho khin tht hai 13 cic canh bao lién quan dén an toan khéng duoc phu thudce
hoan toan vao mang. Vi du canh bao gas phai c¢6 coi tai chd, nut khan cap can hudng
xtr 1y riéng, gateway can c6 kha ning phan tng ¢ muic co ban ngay ca khi két ndi
Internet chua 6n dinh.

Kho khan thir ba 1a danh gia thuc nghiém. Mat s6 module da chay duoc & muc
co ban nhung chua c6 du s6 liéu 1ap lai nhiéu lan. Vi vay, bao cdo chi ghi nhan ding

murc hién tai va danh dau cac dir 1i€u can bo sung.

1.7. Phwong phap nghién ciru

Tir cac khé khan trén, nhom trién khai theo hudéng di tir tong thé dén timg
module. Trude hét xac dinh ngudi ding va tinh hudng str dung, sau d6 thiét ké kién
tric tong quan, lua chon linh kién, xdy dyng timg module, cudi cung I3 thir nghiém

theo kich ban va danh gia két qua.
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CHUONG 2. CO SO NGHIEN cUU

2.1. Phan tich ngi dung d@ tai

Tén dé tai dit ra ba 16p van dé. Lép tht nhit 1a xay dung giai phap nha thong
minh, tirc 12 hé thdng khong chi diéu khién thiét bi ma con phai thu nhén trang thai
trong nha, xtr 1y va phan hoi khi c6 tinh hudng bt thuong. Lop thir hai 13 phuc vu
ngudi cao tudi, nén toan bé thiét ké phai wu tién thao tac don gian, trang thai d& hiéu,
canh bao rd rang va han ché phy thudc vao thao tac phirc tap. Lop th ba 13 giam sat,
quan 1y va luu trit dir liéu tr xa, nghia la dit li€u khong dung ¢ man hinh tai nha ma
can co lich st dé nguoi than hodc nhoém van hanh xem lai.

Tir noi dung dé tai, hé thong can tra 161 dugc bon cau hoi chinh: trong nha dang
c6 trang thai gi, trang thai d6 c6 an toan hay khong, nguoi ding c6 thé xem hoic diéu
khién bang cach nao, va dir liéu sau khi phat sinh duoc luu lai ¢ dau. Py 1a co so dé
nhém xéc dinh cac khéi chirc nang thay vi chon linh kién theo cam tinh.

Bdng 3. Phdn tich yéu cau nghién ciru cua dé tai

Noi dung trong dé . i Khoi chire nang can hinh

Van dé can gidi quyét
tai thanh

. Theo ddi méi trudng, thiét bi va | Cam bién, diéu khién, hién thi,

Nha thong minh o

trang thai sinh hoat trong nha. canh bao.
Phuc vy nguoi cao Giam thao tac, tang kha nang HMI 16 rang, chatbot giong néi,
tudi nhan biét rai ro va goi hd tro. ddng ho, SOS.

) Ngudi than can quan sat trang Web dashboard, trang thai thiét
Giam sat va quan ly _ , _ _ _
thai tir xa va nam duoc lich su. bi, nhat ky dit ligu.

. Google Apps Script/Sheets &
Dt liéu can co thot gian, gia tri
Luu trir dir liéu tur xa o, ) ban hién tai, database & hudng
do va trang thai de truy xuat. o
mo rong.
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2.2. Piic diém ngudi cao tudi va nhu ciu hd tro tai nha

Nguoi cao tudi co thé gip khé khin khi thao tac véi thiét bi c6 nhidu nit bim,
chit nhé hodc nhiéu téng menu. Khi thiét ké hé théng ho tro, giao dién can truc quan,
trang thai can duoc biéu dién bang chir 16n, mau sic 1d va sd bude thao tac it. Nhimng
canh bao quan trong nhu gas, nhiét do bat thudng, c6 ngudi trong ving giam sat hoic

yéu cau SOS can duoc dua 1én trude cac thong tin phu.

Trong bdi canh gia dinh hién nay, nguoi than khong phai lac nio ciing & cung
ngudi cao tudi. Nhu cau thyc té khong chi 1a bat tat thiét bi tir xa ma con 1a biét trong
nha c6 su kién bat thuong hay khong, dit liéu méi trudng co thay ddi khong, thiét bi
dang bat hay tat va khi can hd tro thi tin hiéu khan cap duoc giri di nhu thé nao.

Doi v6i dé tai ndy, dit lidu sitc khoe trén dong hod thong minh chi duoc xem 1a dir
liéu tham khao hd trg canh bao, chua thay thé thiét bi y té. Trong tdm nghién ctru van
12 m6 hinh nha thong minh phuc vu cham séc gia dinh: giam sat moi trudng, an toan,

hién dién, tuong tac, luu trir va canh béo.
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2.3. Co s6 vé hé thong nha thong minh phuc vu chim séc

Mot hé théng nha thong minh phuc vu cham séc can duoc nhin theo cc 16p chuc
nang. Lop dau vao thu nhan dix liéu tir cam bién, nat bam, giao di¢n, camera hodc thiét
bi deo. Lop xur 1y xé4c dinh trang thai binh thudng, canh bao hodc yéu cau diéu khién.

Lép tuong tac giip nguoi dung xem va thao tac tai nha hodc tir xa. Lop luu trit ghi lai

dir liéu dé xem lich sir va phuc vu danh gia sau nay.

Bing 4. Cdc l6p chirc niing cin c6 trong hé théng chim séc tai nha

Lép chire nang

Nhiém vu

Yéu cau trong de tai

Thu nhan dr liéu

Doc moi truong, khi gas, hién dién, thao

tac nguoi dung va tin hiéu tir thiét bi deo.

Dir liéu phai du dé phan

anh trang thai nha ¢.

Xu 1y tai nha

Loc trang thai, so sanh ngudng, xac dinh

canh bao va diéu khién thiét bi.

Canh bdo quan trong

can phan hoi tai cho.

Hién thi va tuong tc

Cho nguoi dung xem, diéu khién va hoi

trang thai.

HMI dé nhin, web tur

xa, chatbot giong noi.

Ghi thoi gian, gia tri do, trang thai thiét bi

Co lich str dé nguoi

Luu trir _ than hoac nhom nghién
va su kién. _
cuu xem lai.
., Tao kénh bao dong khi co rui ro hoac C6 huong phat trién
Cénh bao khan cap

nguoi dung can trg gilp.

SOS qua mang di dong.
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2.4. Co s6 ly thuyét

2.4.1. Thu nhén va chuyén ddi tin hiéu

Cam bién chuyén doi dai luong vat 1y thanh tin hiéu dién hoic dir liéu sb. Nhiét
do, d6 Am, khi gas, chuyén dong, hién di¢n va nhip tim déu 1a cac dai luong khac nhau
nén khong thé dung mot loai cam bién duy nhét. Khi dua cam bién vao hé thong, cin
quan tam t6i dai do, do nhay, sai sd, thoi gian phan hoi, cach giao tiép va diéu kién
moi truong.

Céc cam bién sb thuong tra dit liéu qua giao tiép nhu 12C hodc UART, gitip giam
nhidu khi truyén trong mach ngin va d& doc bang vi diéu khién. Cac cam bién dang
analog can doc qua ADC va can hiéu chinh ngudng. Véi cam bién khi, gid tri do dé
chiu 4nh hudng bdi moi truong va thoi gian lam néng, nén trong mo hinh nghién ctru

chi dung dé danh gia canh bao ¢ mirc thir nghiém.
2.4.2. X ly trang thai va canh bao

Dir liéu cam bién can dugc chuyén thanh trang thdi c6 y nghia: binh thuong, canh
béo, mat két ndi hodc can kiém tra. Néu chi hién thi gia tri tho, ngudi dung kho hiéu hé
théng dang an toan hay khong. Vi vy phan xtr 1y can c6 ngudng, bd loc don gian, thoi

gian giir trang thai va co ché tranh bao nham do nhiéu tirc thoi.

Canh bao trong nha can c6 thtr tw wu tién. Cac su kién nhu gas, SOS hodc thiét bi
dién c6 nguy co cao phai dugc xur ly tai chd trudc, sau d6 moi déng bd 1én web hoac
Iwu dir lidu. Cach t6 chirc nay gitp hé thong khong phu thudc hoan toan vao mang

ngoai khi xay ra tinh huéng khan cép.

2.4.3. Piéu khién thiét bi trong mé hinh nha théng minh

Diéu khién thiét bj co thé thuc hién theo hai hudng. Hudng thtr nhat 13 diéu khién
tin hi¢u, vi du phéat 1énh h6ng ngoai cho thiét bi vn c6 remote. Hudng thir hai 1a diéu
khién déng cat tai bang relay hoac MOSFET trong md hinh thir nghiém. Khi lién quan

dén dién luoi, thiét ké phai c¢6 cach ly, bdo v¢ va ki€ém tra tai r0 rang.
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2.4.4. Hién thi, giam sat va twong tac giong noéi

HMI tai nha phu hop v6i ngudi ding cin xem nhanh trang thai. Web phu hop véi
nguoi than hoac quan tri vién khi khong c6 mat truc tiép. Chatbot giong noi tao thém
kénh twong tac bang 101 néi, giam thao tic tay va phu hop véi cac cAu hoi ngin nhu

hoi trang thai moi trudng, trang thai thiét bi hodc yéu cau trg gitp.

Tuong tac giong ndi can dugc gioi han theo nglr canh hé thong. Cac 1énh diéu
khién c6 rai ro nén c6 xac nhan trudc khi thuc hién. Cac cau tra 161 cua chatbot can

bam vao dir liéu hé thdng thay vi tra 101 lan man ngoai pham vi chim sdc tai nha.

2.4.5. Luu trit dir liéu va truy xut lich sir

Luu trir dit liéu gitip hé théng c6 kha niang xem lai lich sir thay vi chi quan sat tirc
thoi. Mot ban ghi t6i thiéu can co s6 thir tu, ngay, gio, nguon dit lidu, gia tri cam bién,
trang thai thiét bi va sy kién canh bao néu c6. Khi dir liéu ting 1én, can chuyén tir bang
tinh thir nghiém sang co s& dit liéu c¢6 ciu tric dé quan 1y nguoi dung, thiét bi, phan

quyén va lich str canh bao.

2.5. Co s6 thue té dé lwa chon hwéng trién khai

Giai phap dugc dinh huéng theo mé hinh module vi nha & ¢6 nhiéu khu vuc va
mdi khu vuc can chirc ning khic nhau. Cach chia module giip nhom thir nghiém ting
phan, thay thé linh kién d& hon va mé rong hé thong theo ting giai doan. Cac module
can nho gon, d& cip ngudn, d& 1ap trinh, c6 cong ddng sir dung rong va chi phi phu

hop v&i mo hinh nghién ctu.
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Bing 5. Co s6 thuc té dinh hwéng cdc nhém phan ciing

Nhu ciu thuc té

Nhom phan cirng can co

Yéu cau lya chon

Theo doi moi truong

phong

Cam bién nhiét d6/dd Am.

Dé doc dir liéu, sai s6 phu hop mo

hinh.

Canh bao rui ro bép

Cam bién khi va coi/dén

canh bao.

C6 ngudng canh bao va phan hoi tai

cho.

Nhan biét c6 nguoi

Cam bién hién dién hoac

camera.

Han ché bao nham, c6 thé thir trong

phong.

Diéu khién thiét bi

IR, relay hoac MOSFET.

Phu hop thiét bi thir nghiém, c6 bao

vé khi dong cit tai.

Nguoi dung xem tai

nha

Man hinh HMI cam Ung.

Chir r0, trang thai d@ hiéu, thao tac it

bude.

Nguoi than xem tur

Xa

Web va luu trir tur xa.

Co lich sur, dé truy xuét, d& mo rong.

Tuong tac thong

minh

Chatbot giong noi.

Hoi dap trang thai, ho trg 1énh don

gian.

Goi hd trg khan cép

Nut SOS va module mang
di dong.

Co kénh canh bao ddc lap hon véi

mang noi bo.
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CHUONG 3. XAY DUNG VA THIET KE HE THONG

3.1. X4y dung y twéng hé thong

Y tuéng cta hé thdng 1a dit ngudi cao tudi ¢ trung tdm. Cac thiét bi trong nha
thu thap dir liéu va canh bao tai chd; HMI gitip xem va thao tac nhanh; web gitip nguoi
than theo doi tur xa; dit liéu dugce ghi lai dé xem lich st; chatbot, camera, déng ho va

SOS 14 cac phan mé rong dé ting tinh thong minh va an toan.

3.2. Quy trinh cong ngh¢ va quy trinh hoat dong

Quy trinh cong nghé ctia hé théng gébm bdn bude. Bude mot 1a thu thap tin hidu
tir cam bién, giao dién hodc thiét bi twong tic. Budc hai 1 xtr 1y tai nha dé xac dinh
trang thai binh thuong hay canh bao. Budc ba 1a hién thi va diéu khién qua HMI/web.

Buéc bdn 1a Ivu dit lidu tir xa dé nguoi than hoac nhom phat trién xem lai.

Bing 6. Quy trinh hoat dpng tong qudt ciia hé thong

Budée N¢i dung Két qua
Cam bién, HMI, camera, dé)ng hd hodc chatbot tao | C6 tin hi€u/trang thai ban

: dit liéu dau vao. dau.
Gateway/HMI hodc module tai nha xur ly trang C6 quyét dinh hién thi,

? thai va canh béo. diéu khién hodc canh béo.
Web/HMI cép nhat dir liéu va nhan 1énh nguoi Nguoi dung quan sat va

. dung. thao tac dugc.

4 Google Apps Script ghi dir liéu 1én Google Sheets. | Co lich str dit li€u tur xa.
Nguoi than hodc quan tri vién xem lai trang thai C6 co so theo doi va cai

: va su kién. tién hé théng.
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3.3. So' d6 va ngir cinh h¢ thong

3.3.1. So d6 tong thé hé théng
So d6 tong thé thé hién cac nhom module ciia dé tai, trang thai di lam, dang tich
hop va huéng phat trién. So d6 tip trung vao ciu tric téng quan cua du an, khong di

sau vao mo ta chi ti€t tung giao thic truyén dir lidu.

Ngwoi dung
Ngudi cao tudi B )
Twong tic Nguoi than WGE:“L“ Sa(;w
HMI cam ung Quan tri vién 445 tﬂ ecz ,OAI
Web Dashboard LICh"SII du: liéu
Chatbot giong noi Canh bao
\ Lwu triv
Node cam bién GIAI PHAP Apps Script
Nhiét d6/d6 am SMART HOME b Gcijogle Shh’eets.x
Gas MQ2 HO TRQ NGUOI atabase phat trién
Radar LD2410 CAO TUOI 2
~
~
N | LORERSESSTESESTEE %

MGé rong

Dieu khién Déng hd théng minh

e

I8 gicu hos Canh bao nang cao
Relw/MOSHES Téi wu lai hé théng
Thiét bi dién Vnn e e e -
Al & camera Cinh bio khin cip
Camera nhan dién nguoi Module SIM
M6 hinh xt¢ ly anh YOLOv8 Goi dién cho nguoi than

Hinh 2. So do tong thé ciia hé thong
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3.3.2. Ngir canh hé thong
Ngir canh hé thong cho thdy nguoi cao tudi twong tac voi HMI, dong ho hodc nut
khan cép tai nha; ngudi than theo ddi qua web hoac thiét bi di dong; quan tri vién ciu

hinh va bao tri khi can.

Ngwoi cao tudi

Quan tri vién

[Person]

Ngwe&i dung trung tam,
trwe tiép twong tac véi
thiét bi loT dé hé tro’ sinh
hoat va theo déi sirc

[Person]

Van hanh, giam sat trang
thai két néi va bao tri ha
tang thiét bi phan
cirng/phan mém.

khoe.
Tudng tac qua man hinh Truy cap Web Dashboard dé
HMI va quan ly, phan quyén hé
thiét bi deo (Smart Watch) théng

Hé thdng Smart Home H6
tro Nguoi cao tudi

[Software System]
Nén tang thu thap d@ liéu
loT, phan tich chi s6 strc
khde, phat hién sw cb (té
nga, ro gas) va diéu phdi

phan (rng khan cép.

GUi tap lénh AT dé thuc DAy payload dif liéu canh DOng bd dif liéu BLE du’
hién bao phong
cudc goi/tin nhan tu déng va trang thai sinh hoat qua giao thiic HTTPS

Mang vién théng Dich vu Push Notification Google Sheets API
[External System] Truy cép Ung dung dé
Hé théng Iwu trir du phong, giam sat
déng bé dir liéu strc khée va cu hinh thiét bj tir xa
khi méi trwong thiéu két nbi
Internet.

[External System] [External System]

Ha tang cung cap dich vu Nén tang trung gian
vién théng (Viettel, (FCM/APNS) hé tro day
VNPT...) @& thuc hién cudc théng bao theo thai gian
goi va SMS. thue téi Mobile App.

Thuc hién cudc goi / G Hién thi théng bao
SMS (Notification)
dén thiét bi di dong trén man hinh dién thoai

Ngwoi than

[Person]

Giam sat tinh trang an
toan tir xa, diéu khién
thiét bi va tiép nhan cac
canh bao khan cip.

Hinh 3. Ngit cinh hé théng nha théng minh phuc vu ngwoi cao tudi
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3.3.3. Thanh phin h¢ thong

Tir ngit canh st dung, hé théng duoc chia thanh cac 16p: tmg dung giam sat, luu

trir dir li¢u, HMI tai nha, gateway, node cam bién/chép hanh, camera, thiét bi deo va

canh bdo khan cap.

Xic thyt & Do ihidn

Pub/sub MTT LS}

DBng b3 [MQTT TLS]

Sucribo (MQTTIWSS) |

Kich hoat

Gl roguest AP

Doc/Ghi 1J08¢]

LGP Xi 1) bién tai nha (Home Edge)

//
G tin i [UNIMGTT)

\

| S
A

Kich hoat e tdp (R5485)

e b o gas sy~
Theo thccaming \p =

AT Commands

Cuc gol/sMS khin cdp.

—Truydn trang thii [Zigbee]

e thidt b

Hinh 4. Thanh phin hé théng theo cdc ldp chikc ning
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3.3.4. Thanh phin ndi b Main Gateway

Main Gateway la trung tam diéu phéi tai nha. Gateway nhan dir li¢u tir node,
chuan hoa trang thai, chuyén tiép dir liéu 1én hé théng giam sat va gui 1énh diéu khién

xudng thiét bi.

Cac Node Zigbee
[Cam bién / Relay]

Truyén [énh déng cat GUi dif liéu méi trudng
[Zigbee Mesh] [IEEE 802.15.4 / Radio]

Main Gateway (Container: C/C++ Firgiware trén ESP32-C6 / FreeRTOS)

DAy raw data vao Queue

Dich sang lénh ZCL
[FreeRTOS Queue]
Chuyén JSON data
[Memory Struct]
Chuyén [énh JSON

D4y dir liéu an toan
[FreeRTOS Queue] Kich hoat ngat (Interrupt)
khi phat hién Gas/Té nga

Subscribe [&nh digu khién Publish telemetry GUi ma Hex kich hoat
[MQTT TLS / WiFi] [MQTT TLS / WiFi] [Baudrate 115200]

MQTT Broker Module Khan cap

[Cloud] [ESP32-S3 + EC25)

Hinh 5. Thanh phdn ndi by Main Gateway - Trung tim diéu phoi tai nha
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3.4. Lua chon linh kién va thong so chinh

Sau khi xac dinh cac nhom chirc nang cua hé théng, nhom lua chon linh kién
theo timg vai tro: khéi xtr 1y, khéi cam bién, khéi hién thi/twong tac, khdi diéu khién
thiét bi va khdi canh bao. Mdi linh kién dugc chon dé giai quyét mot yéu ciu cu thé

ctia d¢é tai, dong thoi phai pht hop véi didu kién thir nghiém trong mé hinh.

3.4.1. Tiéu chi lya chon linh Kkién

Céc linh kién trong hé thdng can dap Gmg dong thoi yéu cau k¥ thuat va yéu ciu
trién khai. V& k¥ thuat, linh kién phai c6 giao tiép phu hop véi vi diéu khién, muc dién
ap rd rang, du do 6n dinh cho thir nghiém va c6 kha ning mé rong. Vé trién khai, linh
kién can dé mua, d& thay thé, c6 tai liéu tham khao va phu hop véi chi phi cua dé tai
nghién cuu.

Bdng 7. Tiéu chi lwa chon linh kién cho hé théng

Tiéu chi

Y nghia trong dé tai

Anh huéng téi thiét ké

Phu hop chtic ning

Linh kién phai tryc tiép giai

quyét mot yéu cau cta hé thong.

Tranh lip nhiéu phan clng

nhung khong c6 vai tro ro.

Két noi va giao tiép

Can tuong thich véi vi diéu

khién va kién tric nhiéu module.

Uu tién I2C, UART, GPIO,
PWM hoic analog khi can.

Nguon va muec logic

Céc module phai cap ngudn 6n
dinh, tranh sai mutrc dién 4p tin

hiéu.

Uu tién logic 3.3 V; module tai

can nguon riéng néu can.

Tai nguyén xu ly

Giao dién, am thanh hoac xu 1y
anh can tai nguyén 16n hon node

cam bién.

Téach ESP32-C6 cho
gateway/node va ESP32-S3 cho

phan can tai nguyén cao hon.

Kha nang thu

nghi¢m

Nhom can do, quan sat va sua

16i dugc trong qué trinh lam.

Uu tién module ¢6 chan ra rd, tai

li¢u va vi du st dung.

An toan va moé rong

Céc phan diéu khién tai, gas,

SOS can ¢d bién an toan.

Tach canh bao tai chd, luu log

va ghi 16 phan dang phat trién.
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3.4.2. Nhém vi diéu khién

Khéi xtr ly 1a nén cia hé théng vi moi dit liéu tir cam bién, giao di¢n va 1€nh diéu
khién déu cin di qua vi diéu khién hoic may chil giam sat. Voi mé hinh ndy, nhom can
hai kiéu vi diéu khién: loai nho gon cho gateway/node va loai c6 tai nguyén tét hon
cho giao dién, 4m thanh hodc thiét bi deo.

ESP32-C6 duoc dung cho gateway hodc node vi co6 Wi-Fi, Bluetooth LE va hd
trg 16p truyén thong IEEE 802.15.4, phu hop véi hudng xdy dung nhiéu node trong
nha. ESP32-S3 dugc dung cho HMI, dong hd hoic chatbot vi ¢6 tai nguyén xur 1y tot
hon, phu hop véi giao dién, am thanh va ngoai vi phtrc tap hon.

Bdng 8. Lwa chon vi diéu khién theo vai tro

Vi diéu khién Vai tro du kién Ly do sir dung
Nho gon, c6 Wi-Fi/Bluetooth LE, phu

ESP32-C6 Super Main Gateway hodc node . . i
, ] hop mo hinh nhiéu node va di¢u phoi
Mini cam bién/chap hanh. .
dir liéu.

HMI trung tdm, dong hod Tai nguyén xtr Iy tot hon, phu hop
ESP32-S3 thong minh, chatbot giong | giao dién, am thanh, man hinh va

noi. ngoai vi.

Tich hop vi diéu khién va man hinh,
ESP32-S3 HMI

board Man hinh cam Ung tai nha. | thudn tién thir nghiém giao di¢n tai
oar

nha.

1/ Mach ESP32 $3 cho HMI 3/ Mach ESP32S3

Hinh 6. Anh mét 56 vi diéu khién sir dung
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Bing 9. Théng so tham khdo ciia nhém vi diéu khién

Thong so ESP32-C6 ESP32-S3 Y nghia trong hé thong
ESP32-S3 phu hop hon
. Xtensa LX7 hai nhan, o
RISC-V 32-bit, toida | |, cho giao di¢n/am thanh;
CpPU toi da khoang 240
khoang 160 MHz. ESP32-C6 du cho
MHz.
gateway/node.
Khoang 512 KB Khoang 512 KB ,
Anh hudng téi giao dién,
SRAM, 320 KB SRAM va 384 KB _
B nh¢ trong buffer dir liéu va tac vu
ROM va 16 KB ROM; flash/PSRAM .
) , truyén thong.
SRAM tiéu thy thap. | phu thuéc module.
ESP32-C6 phu hop vai tro
A Wi-Fi 2.4 GHz, o A
Két noi khong Wi-Fi 2.4 GHz, két noi node; ESP32-S3
q Bluetooth LE, IEEE al LB . q s
a uetoot . u iao dién va thiét
Y 802.15.4. p. s
bi twong tac.
Toi da 30 GPIO voi )
To1 da khoang 45
ban QFN40 hoac 22 o, .
. GPIO trén chip; so bu cho cam bién, relay,
; GPIO vdi ban , .
So6 chan GPIO chan sir dung thyc t&¢ | IR, man hinh va cac ngoai
QFN32; bo Super ' _
) phu thuéc module/bo | vi thir nghiém.
Mini dua ra s6 chan
L, mach.
theo thiét ké bo.
GPIO, UART, 12C, ., ,
bu két ndi cam bién, man
Ngoai vi GPIO, UART, 12C, SPI, PWM, ADC,
hinh, relay, IR va module
thuong dung SPI, PWM, ADC. USB OTG tuy o
mo rong.
module.

Nguodn va muc

logic

Logic 3.3 V; board co
thé cap qua USB/5 V
tuy phién ban.

Logic 3.3 V; board co
thé cap qua USB/5 V
tuy phién ban.

Can tranh dua tin hiéu 5
V tryc tiép vao chan logic

33 V.
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3.4.3. Nhém ciam bién

Nhém cam bién duge chon tir cac trang thai can giam sat trong dé tai. Moi truong
phong can nhiét do va do am; khu vuc bép nhan biét khi d& chdy ¢ mirc mo hinh;
khéng gian sinh hoat can phat hién c6 ngudi; déng hd théng minh can cam bién nhip
tim tham khao va cam bién chuyén dong dé hd trg dém budc, phat hién bat thuong.

Bdng 10. Nhu cau giam sdt va cam bién lwa chon

Nhu cau Cam bién/module Vai tro trong dé tai

, ] Theo déi méi trudng song, hién thi
Nhiét d6 va d6 4m phong | AHT30 _
trén HMI/web va luu lich su.

Khi dé chay ¢ mitc mo MQ2 Tao kich ban canh bao gas, kich hoat
hinh trang théi canh béo.
. Nhan biét co nguoi/khong cé ngudi dé
Hién dién trong phong LD2410 N _ '
ho trg gidm sat sinh hoat.
o Hién thi thong tin strc khoe co ban trén
Nhip tim tham khao MAX30102 . . )
dong ho thong minh.
Hb trg dém budc, nhan biét chuyén
Chuyén dong, bude chan | MPU6050 dong va hudng phat trién canh bao

nga.

Nep o V¥
EeNgy .‘LEJ

5.%.-
o Z A wncowem

s yy (050
seely 3/ cam bién giatéc

2 2/ cAmbién
1/ CAmbién AHT30 khi gas MQ2 MPU6050

4/ cam bién nhip tim
MAX30102

5/ Cam bién Radar

Hinh 7. Anh mét sé cam bién sir dung
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Bing 11. Thong so tham khdo ciia nhém cim bién

Cam bién

Dai lwgng do

Giao tiép/nguon tham

khao

Luru y khi ding trong dé

tai

12C; module thuong

Can so sanh vai thiét bi

AHT30 Nhiét do, 46 4m. dung mtc 3.3 V hoac 5 | tham chiéu dé danh gia sai
V tuy board. s0.
o . Can thoi gian 1am néng,
N ‘ Analog/digital; phan ‘ ,
Khi de¢ chay/khoi ¢ ' . hi€¢u chuan ngudng; khong
MQ2 gia nhiét thuong dung 5 L
muc mo hinh. v dung nhu thiét bi an toan
' cong nghiép.
] ) , Can dit vi tri hop 1y va loc
Hién dién/chuyén UART; module thuong L
LD2410 . , trang thai dé giam bao
dong nguoi. cap S V. .
nham.
o Dir li¢u chi ding tham
Nhip tim, SpO2 [2C; module thuong .,
MAX30102 khao, chua thay thé thiét
tham khdo. dung 3.3 V. o,
biy te.
12C; module thuong Can loc nhidu chuyén
MPU6050 Gia tdc, goc quay. dung 3.3 V hodac 5V d6ng néu phat trién canh

tuy board.

bao nga.
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3.4.4. Nh6om hién thi, gidm sat va twong tac

Nhom hién thi va twong tac duge chon theo ba tinh hudng sir dung. Ngudi cao
tudi hodc nguoi chim soc tai nha can HMI cam tng dé xem nhanh trang thai. Nguoi
than ¢ xa cAn web dé giam sat, xem lich st va kiém tra thiét bi. Chatbot giong noi giup
hoi dap trang thai hodc tuong tac bang 1oi néi, pht hop véi muc tiéu giam thao tac tay.

Bing 12. Lwa chon khéi hién thi, giam sdt va twong tic

Khdi chirc niing Thanh phan sir dung Ly do lua chon
HMI cam tng dung C6 thé hién thi trang thai 16n, thao tac

Hién thi tai nha .
ESP32-S3. truc ti€p, phu hop dat trong nha.

Nguoi than xem duoc trang thai, lich
Giam sat tir xa Web dashboard. su va canh béo khi khong & cung

nguoi cao tudi.

Ho tro hoi dap, giam thao tac tay, co

. | Chatbot giong noi theo , i )

Tuong tac giong nodi ‘ ‘ the tich hop dir liéu trang thai ciia h¢
hudng Xiaozhi ESP32. ,
thong.

. . Phu hop giai doan mo6 hinh, dé xem

Luu tam thoi va Google Apps Script va . .
. . log va d¢ chinh sua trong qué trinh thu

ki€ém tra dir li¢u Google Sheets.

nghiém.
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3.4.5. Nh6m diéu khién, cinh bao va lién lac khin cap

Nhom diéu khién va canh bao duoc chia theo muc tac dong. IR dung cho thiét bi
c¢6 remote, pht hop diéu khién diéu hoa hoic thiét bi gia dung c6 ma lénh hong ngoai.
Relay/MOSFET dung cho tai thir nghiém hodc coi canh bao. EC25 va nut khan cip
phuc vu hudéng canh bao SOS qua cudc goi hodc SMS.

Bing 13. Lwa chon khéi diéu khién va canh bdo

coi/dén canh bao.

Thanh phan Vai tro Yéu cau ky thuét can cha y

Guri hodc hoc 1énh diéu khién | Can kiém tra khoang cach, goc phat
IR phat/thu L

thict bi dung remote. va ma Iénh tuong thich.

, Can cach ly, ngudn phi hop va

Dong cit tai thir nghiém hodc | | _ o
Relay L , kiém tra an toan khi dung voi dién

thiét bi dién cong suat nho. _

ludi.

Piéu khién tai DC hoic Can chon ding dong tai, tan nhiét

MOSFET

va diode bao vé néu tai cam.

Coi/nut canh bao

Canh bao tai cho va tao su

kién khan cap.

Can uu tién xur 1y cuc bd, khong

phu thudc hoan toan vao web.

Quectel EC25

Goi dién hodc gtri SMS trong
huéng phat trién SOS.

Can nguon on dinh, anten, SIM va

log thir nghiém goi/SMS that.

3.4.6. Tong hop linh kién theo trang thai sir dung

Bing 14. Tong hop trang thdi sir dung linh kién trong dé tai

Nhom Linh kién/module Trang thai trong dé tai
ba dung trong cac module
Vi diéu khién ESP32-C6, ESP32-S3 gateway/node/HM1/dong ho theo
vai tro khac nhau.
~ AHT30, MQ2, LD2410, ba c6 trong module thir nghiém
Cam bién o
MAX30102, MPU6050 hodc hudng thiét bi deo.
Hién thi HMI cam tGng, OLED dong ho | Pa c6 giao dién hién thi co ban.
‘ Web dashboard, Google Apps | D3 dung dé giam sat va luu dit liéu
Giam sat .
Script/Sheets ¢ mtrc mo hinh.
. , ba c¢6 module thu nghi¢m diéu
biéu khién IR, relay, MOSFET ]
khién/canh béo.
Canh béo khan cap | EC25, nit SOS Dang hoan thién
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3.5. Thiét ké cac 16p giao dién va giam sat
3.5.1. Chatbot gigng noi

Chatbot giong noi 1a mot phan quan trong trong dé tai vi gitp hé thong co thém
kénh twong tic tu nhién hon so voi chi bdm nut trén HMI hodc web. Vi nguoi cao
tudi, trong tac bang 151 néi co y nghia thuc té vi giam thao tac tay, giam sd bude diéu
khién va phu hop véi cac cau hoi ngan nhu hoi nhiét do, hoi trang thai thiét bi hodc
yéu cau tro gip.

Nén tang chatbot hién tai dugc nhom trién khai theo huong Xiaozhi ESP32. Thiét
bi ¢6 nhi€ém vu thu am giong noi, giri dit liéu am thanh té1 dich vu xr ly, nhan noi
dung phan hoi va phat lai bang loa. O mirc hé thdng, chatbot khong hoat dong tach roi
ma dugc dinh hudng két ndi v6i dir liéu caa nha thong minh dé tra 101 theo trang thai

thuc té.

Cac nhom cau 1énh du kién gff)m: hoi trang thai moéi trudng, hodi trang thai thiét
bi, hoi canh bao gin nhét va yéu ciu hd tro. Vi du ngudi dung co thé hoi “nhiét do
trong phong bao nhiéu”, “khi gas c6 an toan khong”, “dén phong ngu dang bat hay tat”
hodc “goi hd trg™. Véi cac 1énh c6 rui ro nhu diéu khién thiét bi hoic kich hoat SOS,

hé thong can c6 budc xac nhin dé tranh thao tac nham.

@ €SPRESSIF
ESP32-53-WROOM-1

Hinh 8. Anh mach Chatbot cam tay tré chuyén
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Bing 15. Vai tro ciia chatbot giong ndi trong hé thong

Nhom chirc nang

Noi dung thue hién

Trang thai hién tai

Hoi trang thai

Tra 101 thong tin moi truong,

gas, radar va trang thai thiét bi.

Pang tich hop voi dir liu that

ctia hé thong.

HO tro thao tac

Giam thao tac tay khi nguoi
ding mudn xem nhanh trang

thai.

ba c6 nén tang chatbot, can

chuan hoa cau 1énh.

Canh bao

Poc hodc nhic lai trang thai
canh bao khi co su kién bat

thuong.

Can két noi véi ludong canh bao

cua HMI/web.

SOS bang giong ndi

Hudng téi goi tro giup bang ciu
lénh hodc x4c nhan bang giong

yo

noi.

Chua két luan hoan thién, can

kiém thur an toan.

3.5.2. Web giam sat va quan ly tir xa

Web giam sat danh cho nguoi than hodc quan tri vién. Giao dién can hién thi

trang thai cam bién, trang thai thiét bi, canh bao va lich st dir liéu. Web khong thay thé

phan hoi tai nha nhung giup nguoi than theo ddi khi khong ¢6 mat tryc tiép.

|

SMART HOME
WO THG MU CAD TV

| @ toomauen

) DRdukhién thiét by
@) Cam bién

@ Anninh - Al Camera
L) cinhbio

B Lichsir dir igu
3 Cduhinh

& Nouwiding

£ Hthdng

TONG QUAN HE THONG

NHIET DO PHONG KHACH 00 AM PHONG KHACH
& 26.8c © 63 % ®
o TP, RGP A e

RADARHIENDIEN - MANMLANG  CANH BAO KHAN CAP

# @

Co nguoi BINH THUONG

B o0 UEU CAM BIEN (DONG BO GOOGLE SHEETS)

Ths gian Nhift 86 (°C) 0 dm (%) Khi gas (ppen) Radar hanh tang
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KHIGAS (MQ2) - BEP
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+

'DONG HO THONG MINS (ONG BA) CAMERA Al

@ 82im

%9 3.256 busc

Hinh 9. Giao dién web giam sdt va qudn ly tir xa



3.5.3. HMI trung tam tai nha

HMI trung tdm 1a man hinh dit trong nha, gitp ngudi cao tudi hodc nguodi chim
soc xem nhanh trang thai. HMI can uu tién chit 16n, khéi chuc nang rd, mau canh bao

dé& nhan biét va thao tac it bude.

1230 WiFie ®
Smart Home
NHIET 8O 00 AM

25.3°C
D
AN TOAN

SOs )

U /

DUNG KHAN CAP

Hinh 11. HMI trung tém hién thi trang thdi diéu khién thiét b
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3.6. Thiét ké phan cirng cic module tai nha

3.6.1. Main Gateway ESP32-C6

Main Gateway ESP32-C6 dong vai tro trung tim diéu phdi tai nha. Gateway can
nhan dit liéu tir cac node, chuin héa dir liéu, giri trang thai 1én 16p giam sat va chuyén
1énh diéu khién xudng thiét bi. Firmware gateway can tranh chd vo han, c6 timeout va

c6 trang thai rd rang khi mat két ndi.

3.6.2. Node diéu khién IR va cam bién méi truwong

Node IR va cam bién méi trudng gém phan do nhiét d6/d6 4m va phan phat 1énh
hong ngoai. Module nay phtt hop véi nhu cau diéu khién diéu hoa hodc thiét bi dung

remote, dong thoi theo ddi diéu kién méi trudng trong phong.
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Hinh 12. Node diéu khién IR va cam bién moi truwong
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3.6.3. Node gas, radar va relay

Node gas, radar va relay 1a nhém module lién quan truc tiép dén an toan trong
nha. MQ2 phat hién thay ddi khi d& chay & murc mo hinh; radar LD2410 phat hién hién
dién; relay/MOSFET dong cit tai thu nghi¢m hoac kich hoat canh bao.
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Hinh 13. Node gas, radar va relay diéu khién thiét bi

3.6.5. Pong ho thong minh

Pong ho thong minh d3 c6 phan ciing va man hinh hién thi dit liéu co ban nhu
nhip tim, SpO2 tham khao va budc chan. Trong dé tai, ddng ho 12 hudng hd tro ngudi
cao tudi theo dang thiét bi deo, ¢ thé mé rong nit nhan gitr dé giri tin hidéu SOS hoic

phat hién chuyén dong bat thuong.

Hinh 14. Dong hé thong minh hién thi div liéu sivc khée co bin
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Hinh 15. Mach déong hé théng minh

3.6.6. Module SOS EC25 va niit khan cép

Module SOS EC25 dugc dinh hudng dé thyuc hién goi dién hoac gui SMS khi co
su kién khan cdp. Pay 1a phan quan trong vi canh bao khan cip khong nén phy thudc
hoan toan vao web hodc mang ndi bo. Trang thai hién tai dugc ghi nhan l1a dang hoan
thién, can bo sung log goi/SMS that trong giai doan thir nghiém sau.

=\

-
_ Q1-A2082 |
EC25ECGA-128-SNNS =

SN:MPA19KE34001202
IME|:860425043444270

.,
”
"
£ ]
.
£
”
-
»
.

Yvweesenel

Hinh 16. Module EC25 dinh hwéng cho cinh bdo khén cip

3.7. Thiét ké luu trir va giam sat dir li¢u

Trong ban hié¢n tai, dir li¢u dugc luu 1€n Google Sheets thong qua Google Apps
Script. Apps Script dong vai tro nhan request ghi dir li¢u, xu ly céc truong dir li¢u va
thém mot dong méi vao bang tinh. Google Sheets gitip nhom kiém tra nhanh lich st va

thudn ti€n khi trinh bay mo hinh nghién ctu.
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Bing 16. Céu triic dir liéu lwu trén Google Sheets

Truong dir liéu Y nghia Vidu
STT S6 thir tu ban ghi. 001
Ngay thang nam Ngay ghi dir liéu. 14/05/2026
Gio phut giay Thoi diém cap nhét. 10:25:33
Thiét bi Tén module hoac khu vuc. Node gas/radar
Trang thai bat/tit Trang thai thiét bi diéu khién. Dén phong ngu: Bat
Nhiét do Gia tri do moi trudong. 26.8 °C
Do 4m Gia tri do d6 am. 63 %
Khi gas Gia tr1 hodc trang thai gas. An toan / 120 ppm
Radar Co6 nguoi hoac khong cé nguoi. Co6 nguoi
Bdng 17. Vi du dong dir liéu ghi lén Google Sheets
, Nhiét | Do
STT | Ngay Gio Thiet bi | Trang thai . Gas Radar
do am
120 Co
1 14/05/2026 | 10:25:33 | HMI 4/8 ON 26.8 63 .
ppm nguoi
Diéu hoa:
2 14/05/2026 | 10:26:05 | Node IR , 26.9 62 - -
Tat
. An Co
3 14/05/2026 | 10:26:40 | Node gas | Coi: Tat - - _
toan nguoi

Céc dong dir li¢u trén 1a vi du cAu trac ghi dir 1iéu. Khi ¢6 log thtr nghiém chinh

thirc, nhom s& thay bang dit liéu do thuc té kém diéu kién thu.
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3.8. Trang thai cac module da xay dung

Bing 18. Trang thdi cdc module trong hé thong

Module

Trang thai hién tai

Ghi chu

HMI trung tam

ba xay dung giao dién co ban

Hién thi trang thai moi truong,

canh bao va diéu khién.

Web giam sat

ba xay dung chirc nang theo

Can hoan thién phan quyén va

ddi co ban lich st chi tiét.
Google Apps , Phu hop mo hinh, sé& thay bang
' ba dung d¢ luu dir liu _
Script/Sheets database khi mé& rong.
. ' ‘ Can nbi dir lidu that ciia hé thong
Chatbot giong noi Co nén tang va dang tich hop

vao hoi thoai.

Gateway ESP32-C6

Dang hoan thién vai tro dieu

phéi

Can kiém tra d§ on dinh truyén

trang thai.

Node IR/moi truong

D3 ¢ phan clng thir nghiém

Can bo sung log do dai hon.

Can kiém tra ngudng va do an

Node gas/radar/relay | Pa c6 phan ctimg thir nghiém .
toan dién.
Camera nhan dién Str dung mo hinh xtr 1y anh
_ Dang tich hop

nguoi YOLOVS.

. . C6 phan ctmg va hién thj co Mo rong SOS va nhan biét
bong ho thong minh ,

ban chuyén dong.

SOS EC25 Dang phat trién Can log goi/SMS that.
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CHUONG 4. THUC NGHIEM VA PANH GIA

4.1. Muc tiéu va pham vi thir nghiém

Muc ti€u thtr nghiém 14 kiém tra ting nhém chirc nang ¢ muc mo hinh: giao

dién, luu trir, cam bién, diéu khién, canh bdo, camera, dong ho, SOS va chatbot. Céc

s6 lidu dudi day 1a s6 liéu thr nghiém so bo/mo phong dé hoan thién khung danh gia;

khi c6 log do that, nhém s& thay bang s liéu chinh thirc.

4.2. Thir nghiém cac nhém chirc nang

Bdng 19. Khung thir nghiém chung cho cdac nhom chirc nang

Nhom thir nghiém

Cach thw

Dir li€u can ghi

HMI/web/luu trix

Thao tac xem trang thai, diéu khién,

gui dit liéu mau 1én Google Sheets.

Anh giao dién, thoi diém

cap nhat, dong dir li¢u ghi.

IR/mdi truong

Po nhiét d6/d6 am va phat 1énh IR &

nhicéu khoang céch.

Sai s0, khoang cach, goc

phat, ty I¢ thanh cong.

Thir ngudn khi an toan, kiém tra hién

Thoi gian phan hoi, trang

Gas/radar/relay _ , o
dién, dong cat tai thr. thai coi, sO lan thanh cong.
. Anh/log nhén di¢n, dir li¢u
Camera/dong _ . . ‘
. Thtr kich ban chire ndng chinh. dong ho, log goi/SMS, cau
ho/SOS/chatbot

1énh.
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4.3. Két qua thir nghiém so bo/mé phong

Bing 20. Két qua thir nghiém so bé/mé phéng cdc nhém chinh

Nhom Két qua so' bd/mé phong Nhan xét

Hién thi trang thai co ban, cap nhat trong Dat churc nang giam sat co
HMI/web

khoang 1-2 s & mo hinh thir. ban.

Ghi 30/30 dong dit liéu mau, khong thiéu Phu hop giai doan mo
Google Sheets

cOt. hinh.

IR/mbi truong

Sai 1éch nhiét d6 0.3-0.7 °C; IR 1 m dat
10/10, 3 m dat 8/10, 5 m dat 5/10.

Can bo tri LED IR va hiéu

chuan cam bién.

Nguén khi thtr 2 cm phan hdi 1-2's; 3 cm

Chi 12 mé hinh, khong két

Gas MQ2 . A X
phéan hoi 2-4 s; 5 cm phéan hoi 5-8 s. luan an toan gas thyc té.
Di qua 1-3 m phat hién 10/10; ngdi yén 1.5 | Can loc trang thai theo
Radar LD2410
m phat hién 8/10. thoi gian.
Tai tha DC va coi canh bao dat 30/30 lan; Can thiét ké an toan dién
Relay/MOSFET _ . ., '
tai AC nho dat 20/20 lan. néu trién khai that.
bu sang nhan dién nguoi 9/10; anh sang Chua két luan phat hién té
Camera .
yéu 6/10. nga.
L Hién thi OLED va dit liéu tham khao co Can so sanh voi thiét bi
bong ho y
ban. tham chiéu.
Kich ban nhéan ntt dudi 1 s, chua c6 log B
SOS EC25 ] Dang phat trién.
g01/SMS that.
. , o Can ndi dit lidu that ctia hé
Chatbot C¢ thé héi trang thai theo dir li€éu mau.

thong.
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4.4. Panh gia két qua dat dwoc

Két qua dat dugc cia dé tai 1a dd hinh thanh dwgc mo hinh hé thdng nha théng
minh c6 du cac khdi dai dién: giao dién tai nha, gidm sat tu xa, luu trir dir 1iéu, node
cam bién, node diéu khién, camera, dff)ng hd, chatbot va hudng canh bao SOS.

Bing 21. Pdnh gid tong hop két qua dat dwoc

Nhom chirc nang Két qua hién tai Mikc d¢ hoan thién

C6 giao dién giam sat va diéu khién co
HMI/web Pat mo hinh.

ban.

Ghi dir liéu qua Google Apps Script Pat mé hinh, can
Luu trir .

1én Google Sheets. database khi m¢ rong.
Node cam bién/diéu Cé6 node IR, moi trudong, gas, radar, Pat phén cing thir
khién relay. nghiém.

) ) . . Dang hoan thién tich
Gateway ba xac dinh vai tro di€u phoi.
hop.

C6 huéng nhan dién nguoi bang mo
Camera DPang tich hop.

hinh xtr ly &nh YOLOVS.
Pong hod C6 phan cing va hién thi co ban. Huéng phat trién.
SOS EC25 Pi xac dinh kién tric va phan clng. Pang phat trién.

. Dang tich hop vao ngir
Chatbot Co nén tang va hudng tich hop rd. ,
canh h¢ thong.
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4.5. Han ché hién tai

Han ché 16n nhét 13 sb liéu thi nghi¢m dinh luong chua da dai. Mot ) bang
trong bao céo dung sb lidu so bo/md phong dé mo ta phuong phap danh gia, vi vay

chua thé dung dé két luan d6 6n dinh dai han.

Han ché tht hai 1 cac phan lién quan dén an toan can dugc kiém tra nghiém tic
hon: MQ2 can hiéu chuin, relay/MOSFET can thiét ké an toan dién, EC25 can kiém
thir nguon va mang di dong, camera can dir liéu dé danh gid nhan dién trong nhiéu

diéu kién.
4.6. Huéng phat trién

Huéng phét trién toan hé théng 13 hoan thién vai trd diéu phdi cua gateway,
chuan hoéa dit liéu giita cac module, bo sung log thir nghiém that va xay dung database

thay cho Google Sheets khi s6 lwong thiét bi ting.

Véi web va luu trir, can thiét ké database c6 bang nguoi dung, thiét bi, dir liu
cam bién, trang thai thiét bi, canh bao va phan quyén. Vi HMI/gateway, can toi uu
trang thai két ndi, timeout va watchdog. Véi cac node, can kiém thir 46 6n dinh theo
thoi gian. V§i camera, dong hd va SOS, can b sung dit lidu thuc nghiém trude khi két

luan chirc nang an toan.

Vi chatbot giong noi, hudng phat trién 1a két ndi chatbot vai dit liéu that ctia hé
thdng, gidi han cau tra 101 trong pham vi chdm séc tai nha va thiét ké co ché xac nhan

truge khi thuc hién 1énh diéu khién c6 rui ro.
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KET LUAN
1. Kétluin

Dé tai “Xay dung giai phap nha thong minh phuc vu ngudi cao tudi. Giam sat quan 1y
va luu trir dir li€u tir xa st dung ESP32” da dé xuét mot kién tric hé théng c6 kha nang
két hop thiét bi IoT tai nha, gateway/edge controller, backend, database va web

dashboard nham ho trg cham s6¢ nguoi cao tudi trong moi truong gia dinh.

Trén co sd, bdo cao di xac dinh cac van dé chinh can giai quyét: goi tro gitp khan cap,
canh bao ro ri gas/nhiét do bét thuong, canh bado quén tat thiét bi, giam sat hién di¢n,
luu trir dir liéu tir xa, quan 1y thiét bi va hd tro twong tic giong ndi & muc co ban. Cac
van dé nay dugc phan tich theo huéng hé théng thay vi chi lap ghép module phan cing

ro1 rac.

Giai phép k¥ thuat trong tdm la st dung ESP32-S3/ESP32-C6 cho HMI, gateway va
cac node cam bién/chap hanh. Hé thong uu tién xur Iy canh bao tai edge, dung state
machine va timeout trong firmware, luu dit liéu co cu tric vao database va cung cap
dashboard dé ngudi cham soc theo ddi tir xa. Pay 1a huéng phi hop véi muyc tiéu vira

dam bdo phan trng cuc bg, vira c6 dit li¢u phuc vu quan ly va danh gia.

B4o céo ciing chi 1d cac gidi han can ton trong. MQ2 khong phai cam bién gas cong
nghiép da chtng nhan; MAX30102/MPU6050 trong wearable khong bién thiét bi
thanh thiét bi y té; camera Al chua thé duoc khang dinh phat hién té nga chinh xac néu
chua c6 dir liéu danh gia; chatbot khong dugc dua ra chan doan strc khoe. Viéc néu 1o

gidi han gitp dé tai trung thuc va c6 nén tang phat trién tiép.

Céc phan d3 co phan cling va test co ban gdm cac node trong nha, web theo
dbi/diéu khién, node diéu hoa IR, node gas, radar, node tai AC, déng hd thong minh va
camera demo nhén dién nguoi/nam. Nhitng phan dang phat trién nhu module SIM

EC25, phan loai tu thé bang YOLOVS va Al assistant can tiép tuc hoan thién.

2. Kién nghi
Kién nghi trong giai doan tiép theo 1a bo sung day da anh mach, anh giao dién, so do
hé théng, bang log thtr nghiém va két qua do dinh lwong. Riéng cac phan lién quan dén
an toan dién, canh bao gas, canh bao khéan cép va dit liéu stc khoe can kiém tra
nghiém tac hon trude khi ap dung ngoai mo hinh nghién ctru.
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