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LOI CAM ON

T6i xin bay to 10ng biét on siu sic t6i TS. Nguyén Hoai Son, thiy d3 truyén dat
kién thirc, ki ndng trong hoc tap va nghién ctru, huéng dan tan tdm gitp t61 hoan thanh
khoéa luan nay.

Va 61 cling xin chan thanh cam on cac théy, c0, cac can by lam viéc tai truong
Pai hoc Cong nghé, Pai Hoc Qudc Gia Ha Noi va dac biét 1a cac thay, co trong khoa
Cong nghé thong tin da trang bi nén tang kién thirc gitp t61 trong qua trinh hoc tip va
lam khoa luan.

Cudi cung, t6i xin guri 101 cam on téi gia dinh, nguoi than, ban bé d3 quan tam,
dong vién, tao dicu kién cho to1 trong qua trinh hoc tap.

Ha Noi, ngay thang nam
Sinh vién

Bui Bang Hoang



LOI CAM DOAN

To1 xin cam doan da thuc hién qué trinh 1am khéa luan mot cach khoa hoc, trung
thuc, dung dan dudi sy huong dan cuia TS. Nguyén Hoai Son.

Céc tai liéu, bai bao khoa hoc, gido trinh giang day néu dugc sir dung trong khéa
luan déu duoc trich dan day di. Néu c6 diu gi sai trai toi xin chiu trach nhiém trudc
hoi dong vé két qua khoa ludn cua minh.

Ha Noi, ngay thang nam
Sinh vién

Bui Bang Hoang
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MO PAU

Bdi canh

Trong nhitng nim gan day mot khai niém méi trong nganh cong nghé duoc nhic
dén nhiéu “Internet of Things” — xu hudng céng nghé trong tuong lai. Khai niém
Internet of Things (IoT) dwgc dua vao nim 1999, khi ma nguoi ta bat diu nhin nhan
dugc tiém ning cia xu hudng nay, lic ma cac rao can gi6i han Internet, khoa hoc cong
nghé dan dugc khai pha. Chung ta c6 thé hiéu IoT 1a moi vat c6 thé két ndi va tuong
tac v6i nhau thong qua két ndi mang Internet, nguoi dung c6 thé kiém soat cac do vat
tir xa thong qua céc thiét bi théng minh nhu may tinh (laptop), may tinh bang hay dién
thoai thong minh (smartphone).

Nhac dén IoT 1a khong thé thiéu cac du an “Nha thong minh” - mét trong nhiing
mg dung manh mé cua IoT. Nha thong minh 1a kiéu nha duoc 1ap dit cac thiét bi dién,
dién tr c6 chirc nang tu dong hodc ban ty dong, thay thé con nguoi thyc hién mot $6
thao tac quan ly, diéu khién thi cong mang lai su tién loi, chuyén nghiép. Hé thong
cac thiét bi dién tir nay dugc két ndi v4i internet hodc chung mot mang cuc bg, tr do
cht nhan can nha c6 thé diéu khién, theo doi hoat dong ctia chiing thong qua bang dién
tir duoc lép dat, phén mém dién thoai di dong, giao dién web ...

Trong cac dy an nha thong minh noi riéng hay cac du an IoT noi chung thi thir
khong the thiéu d6 chinh la nguén dién cung cap cho cac thiét bi hoat dong. Viéc theo
doi nguon dién nay 1a yéu to thiét yéu dé duy tri, ddm bao hoat dong on dinh cho cac
thiét bi dé dat hiéu qua cao.

Ly do chon dé tai

Viéc xay dung mot thiét bi theo doi nguén dién cling nhu cong suat hoat dong
cua céc thiét bi IoT 1a v cung can thiét trong cac du an [oT hodc cu thé hon 1a dy an
“Nha thong minh”.

Bén canh d6, giao thirc két ndi Echonet Lite hién dang duoc st dung trong rat
nhi€u cac du an nha thong minh va cac thiét bi IoT tai Nhat Ban. Tuong lai né c6 thé
1a mot chuan két noi chung cho cac thiét bi IoT.

Noi dung dé tai
Tai dé tai nay, chung toi s€ xay dung mot 6 cam dién c6 thé do dugc luong dién
ning ma cac thiét bi cdm trén n6 hoat dong, sau d6 giri dir liéu dén may chu thong qua

giao thirc Echonet Lite. Tlep theo xay dung cac ing dung chirc nang gitp nguoi dung
c6 thé theo ddi, quan 1y thiét bi dién trén 6 cam.



THIET KE O PIEN THONG MINH TUONG THiCH CHUAN ECHONET
LITE

Bui Pang Hoang
K58 Cong nghé thong tin
Tém tat Khoéa luan tét nghiép:

Hién nay, trong ky nguyén céng nghé phat trién vo cing manh mé, cac thiét bi
dién tir ty dong xuat hién ngay cang nhiéu nham phuc vu con ngudi trong doi song
thuong ngay ciing nhu trong cong viéc. Su xuat hién khai niém Internet of Things
(IoT) hay con dugc biét dén nhu mot mang ludi cac thiét bi dién tir co thé giao tiép voi
nhau. Tuy méi duoc khai pha nhung IoT dang ngay cang khang dinh vi thé hién nhién
quan trong cua nd trong tuong lai. Khéa luan nay sé tip trung xay dung 1én mot thiét
bi IoT hoan chinh nham gitp ching ta tiép can gan hon véi IoT va hiéu dugc mot thiét
bi [oT ¢6 thé lam duoc nhiing gi va lam nhu thé nao. Cu thé 1a mot “O cam dién thong
minh” ké thira chuan két ndi Echonet Lite — Mot chuan két nbi khong day cho cac thiét
bi [oT dang rat phé bién tai Nhat Ban hién nay.

O cam thong minh sé& gitp ngudi dung theo ddi duoc viée str dung dién ning trong cin
nha, tir d6 c6 thé dua ra nhiing cach thirc st dung thiét bi dién hop 1y hon nham giam
luong dién nang hao phi, tiét kiém chi phi st dung dién. Bén canh do, 6 cam thong
minh s€ giap viéc st dung thiét bi dién cua nguoi dung an toan hon ciing nhu canh bao
su ¢ xdy ra voi ngudn dién cho nguoi dung.

Tir khéa: Internet Of Things, Echonet Lite, MQTT, O dién khéng ddy



Ket cau cua khoa luan:

Ngoai phan gidi thiéu, két luan va tai liéu tham khéo, ndi dung ctia khoa luan bao
goém 4 chuong:

Chuong 1: Giéi thiéu: Toéng quan IoT, Hiéu Gmg Hall va tng dung, Giao thirc
Echonet Lite

Churong 2: Thiét ké hé thong 6 cam dién thong minh: Pat van d¢, Thiét ké 6 cim,
chtrc nang ty dong

Churong 3: Trién khai hé thong va danh gia két qua: So d6 lap dat, Panh gia két
qua

Churong 4: Tong két: Két qua nghién ctru, Han ché, Dé xuat



CHUONG 1: GIOI THIEU
1.1. Toéng quan IoT
1.1.1. Khai niém IoT (Internet of Things)

INTERNET
OF THINGS

Hinh 1.1: 10T Internet of Things

“Mang ludi van vat két ndi Internet” hay “Mang ludi thiét bi két ndi Internet”
viét tit 1a IoT (Tiéng Anh: Internet of Things) 1a mot kich ban ctia mot thé gidi cac d6
vat, khi ma mdi dd vat duoc cung cép mot dinh danh cho minh va c6 kha nang truyén
tai, trao doi thong tin, dir liéu qua mdt mang ma khong can sy tuong tac truc tiép vai
con ngudi. [oT phat trién nhd su hoi tu ctia cong nghé khong day, cong nghé vi — co
dién tr va Internet. N6i don gidn 1a mot tap hop cac thiét bi ma c6 thé duoc gan mot
dia chi IP rdi két ndi véi nhau, v6i Internet va véi thé gidi bén ngoai dé thuc hién mot
cong viéc nao dops).

Hién tuy van chua c6 khai niém cu thé vé ToT. Nhung ta co thé nhan biét mot
thiét bi c6 thudc hé sinh thai IoT hay khong qua viéc tra 161 mot s6 cau hoi: San phém
ctia hing A c6 thé giao tiép véi san pham ctia hing B hay khong? Vi du nhu, mot khoa
cla ty dong cua hing A c6 thé giao tiép giri/nhan dit liéu diéu khién dén bong dén dién
trong nha ciia hing B dé tu dong bat/tat dén khi c6 ngudi mé cira hay khong? Va trong
qua trinh d6 céac thiét bi nhu diéu hoa, ti-vi, ... c6 thé tham gia cudc “ddi thoai” dé co
cac phan tng phu hop hay khong?

Vi du don gian: chiéc ta lanh thong thuong khong duoc két ndi vai thiét bi khac.
Néu ching ta mudn ghi lai nhiét d6 ¢ ting thoi diém cua ta lanh, ching ta chi c6 thé
ghi lai tha cong rdi nhip vao mot may tinh hay thiét bi luu trit ndo d6. Hay nhu bong
dén neon & nha, khi chiing ta mudn thu thap, diéu chinh d6 sang ctia né thi phai do tha
cong roi ghi lai. Néu nhu mdy tinh c6 kha niang gitip con ngudi thu thap tit ca nhiing
dir liéu vé moi thir xung quanh, ching ta c6 thé "theo ddi va dém moi thu, gitip giam
hao phi, chi phi. Chung ta s& biét chinh xac khi nao cac vat dung can phai stra chita,
thay thé, khi ndo chiing con méi va khi nao thi chung hét han str dung. Chua ké dén



viéc chung ta co thé kiém soat chiing moi lic moi noi. IoT ¢ tiém ning thay doi thé
gidi, gibng nhu cach ma Internet da thay doi cudc song cua ching ta. Ngoi nha thong
minh véi cac bong dén thong minh, may giit théng minh, ti lanh thong minh... c6 thé
xem la buédc dau cua [oT béi ching déu duoc lién két véi nhau va/hodc lién két vao
Internet.

1.1.2. Lich sir phat trién IoT — Xu hwéng cong nghé trong twong lai

IoT hay “Internet of Things” duoc dua ra boi Kevin Ashton vao nim 1999. Ong
1a nha khoa hoc da sang lap ra trung tam Auto-ID ¢ Dai hoc MIT, noi thiét 1ap cac quy
chuén toan cau cho RFID (mét phuong thirc giao tiép khong day dung song Radio)
cing nhu mot s6 loai cam bién khac. IoT sau d6 duoc dung nhiéu trong cic 4n phim
dén tir cac hang va nha phén tich.

Mic du d3 xuat hién tir kha 1au nhung trong nhitng nam gan day IoT méi duoc
nhiéu doanh nghiép ciing nhu cac nha khoa hoc dé y nghién ctru va phat trién. Tai cac
trién 1am cong ngh¢ CES, trién 1am di dong toan cau ... rat nhiéu hang san xuat lon
dong loat cho ra mat céc thiét bi thong minh nhur: ti-vi thong minh, ti lanh théng minh,
xe tu dong cing rat nhiéu y tudng vé mot hé thong ngdi nha théng minh. Vi tée do
phat trién choéng mit ctia khoa hoc ki thuat trén toan thé gidi, IoT dang dan khang dinh
vi thé, kha niang phat trién khong gi6i han trong twong lai khong xa. Pai ky nguyén
IoT dang dén rat gan v4i ngudi tiéu dung.

Mot chi nhanh ciia Auto-ID tai Chau Au ting no6i vé IoT nhu sau: "Chung toi ¢6
mot tAm nhin rat 16 rang - tao ra mot thé gidi noi ma moi thi - tir nhitng chiéc may bay
phan luyc khong 10 cho dén timg cdy kim khau - déu duoc két ndi vao Internet. Muyc
tieu nay chi c6 thé dat duoc khi va chi khi tat ca moi nguoi ap dung no ¢ tat ca moi

'. Vigc trang bi nhiing cong nghé¢ theo ddi, nhén biét vao nhitng vét thong dung
trong doi sdng s& 1am thay d6i rat nhiéu cach ching ta twong tac voi dd vat ciing nhu
cach tuong tac giita nguoi v6i ngudi. Theo ude tinh cia cong ty ABI Research, dén
niam 2020, toan thé gidi s& c6 30 ti thiét bi duoc két ndi khong day vao mang ludi IoT.

4 54 2b+ 2b+ 50
BILLION TR@MBN MILEIBNY BICLIGN: * TRILLION

Embedded and
Connected People Revenue Opportunity Apps Intelligent Systems GBs of Data

N B =B

Hinh 1.2: D bdo su phdt trién ciia IoT dén nam 2020 (Nguon mptelecom.com)



1.1.3. Cac thiét bi do dién trong IoT

Sy phat trién manh mé caa IoT cong véi nhu su gia ting manh vé cac thiét bi st
dung dién nang cung voi cong nghé ngay cang hién dai da dan dén viéc xuit hién
nhirng thiét bi do dién voi nhiéu chirc ning ning cao hon rat nhleu so véi cac thiét bi
do dién truyén thong trudc day. Trén thi truong hién nay c6 rat nhiéu san pham do
dién st dung mang khong day cé gitp nguoi dung theo doi dugc dong dién trong nha
du khong truc tiép & nha hay phai thuc hién nhimg phép do phirc tap. Mot s san pham
do dién thong minh hién nay trén thi trudng:

Neurio — Giai phap nang lwgng thong minh:

O

' heurio

neurio

Hinh 1.3: B¢ sdn phdm theo déi dién ning Neurio (Nguon Neur.io)

Pay 1a san pham cta Neurio Technology (Website: http://neur.io), véi kha nang
do toan bo lugng dién niang ciia cin nha bang viéc 4p dung hiéu Gng Hall vao thiét bi
do cua minh. Sau d6 dir li€u s€ duoc dua 1én may chu va dugce xur ly tai day sau do6 xay
dung va cung cip cho ngudi dung mét sé tinh ning:

e Theo doi luu lugng dién trong thoi gian thyce (Real-time Energy Monitor)
e Du toan chi phi st dung dién nang

e Theo ddi lich sur sir dung dién nang

e Duara mot sd goi y tiét kiém dién ning

Bén canh d6 1a mdt so san pham 6 cam dién thong minh khac, nhin chung cac
san pham nay déu c6 mot so tinh nang chinh:

e Do dong dién bang nguyén 1y hiéu tmg Hall
e G dir 1iéu khong day
e Tich hgp mdt vai tinh nang nhu dat lich, diéu khién tur xa, ...

e (0 giao dién web hodc mobile app cho nguoi dung


http://neur.io/

Nhin chung cac loai thiét bi do dién thong minh nay déu ap dung nguyén ly hiéu
ung Hall va sir dung mang khong day dé truyén nhan dir licu. Dé tai khoa luan cua
chung t6i cling s& x4y dung mét thiét bi do voi mot s tinh ning co ban nhu vay, bén
canh d6 chiing t6i ciing nghién ciru dé tich hop giao thirc Echonet Lite — Mot giao thirc
ToT dang phat trién rAt manh m& ¢ Nhat Ban hién nay.

1.2. Hiéu ing Hall va ng dung hi¢u &rng Hall trong do dac dong dién
1.2.1. Giéi thiéu

Hiéu tng Hall dugc kham pha boi Edwin Herbert Hall vao nam 1879 va tr&
thanh mot trong cac hiéu ing co ban cua vat 1y hoc. Hi€u ung Hall 14 hiéu Gng Xuét
hién trén mot vat dan co6 dong dién chay qua khi dugc dit vao trong mot tir truong.
Mot hi¢u ing vat 1y dugce thyc hién khi 4&p dung mot tur truong vudng goc 1én mot ban
1am bang kim loai hay chit ban dan hay chat dan dién néi chung (thanh Hall) dang c6
dong dién chay qua. Luc do ngudi ta nhan duoc hiu dién thé (hiéu thé Hall) sinh ra tai
hai mat d6i dién ciia thanh Hall. Ty sé gitra hiéu thé Hall va dong dién chay qua thanh
Hall goi 1a di¢n tré Hall, dac trung cho vat liéu lam nén thanh Hall (mdt chit ban dan)

Hinh 1.4: Co ché hiéu vmg Hall trén mét thanh Hall

Chu thich: 1: Electron; 2: Thanh Hall; 3: Nam cham;
4: Tir truong; 5: ngudn dién

Mau do trén thanh Hall thé hién sy tap trung cua dién tich duong, nguoc lai mau
xanh thé hién sy tap trung ctia dién tich 4m. Trén cac hinh B, C, D chiéu cta ngudn



dién va tur truong duoc doi nguoc. Hiéu irng Hall duogc gidi thich dua vao ban chét cua
dong dién chay trong vt dan dién. Dong dién nay chinh 1a su chuyén dong cua cac
dién tich (vi du nhu electron trong kim loai). Khi chay qua tir truong, cac di¢n tich
chiu luc Lorentz bi ddy vé mot trong hai phia ctia thanh Hall, tuy theo dién tich chuyén
dong do6 la am hay duong. Su tap trung dién tich d6 tao ra sy tich dién trai diu & hai
dau thanh Hall, gay ra hiéu dién thé Hall.

Cong thirc lién hé giira hiéu dién thé Hall, dong dién va tir trudng la:

1B

VH ~ den

Trong do: Vu 1a hi€u dién thé Hall, T 1a cuong d§ dong dién, B lé} cuong do tu
truong, d 1a d§ day thanh Hall, e 1a dién tich cia hat mang dién chuyén dong trong
thanh Hall, n 1a mat 4o cac hat mang di¢n nay trong thanh Hall.

1.2.2. Ung dung cia hi¢u ving Hall

Hi¢u tng Hall nhay cdm véi tir trudong, ma tr truong dugc sinh ra tor mdt dong
dién bat ki do d6 c6 thé do “cuong d6 dong dién qua mot doan day” khi dua doan day
nay gan thiét bi do. Thiét bj do c6 3 ddu ra: mot day nbi dat, mot day ngudn dé tao
dong chay trong thanh Hall, mot day ra cho biét hiéu dién thé Hall. Phuong phap do
dong dién nay khong can su tiép xuc co hoc voi mach dién, hdu nhu khong gay thém
dién tré phu ciia mdy do trong mach dién, va khong bi anh hudng bdi nguon dién cua
mach dién, tang tinh an toan cho phép do.

Hinh 1.5: Pau do dong dién ding hiéu g Hall (Smm)



Cong suét tiéu thy ctia mot mach dién duoc tinh bang tich giita cudng do dong
dién va hiéu dién thé trén mach. Vay co thé do duoc cong suét nay béng cach do dong
dién ¢ trén va dff)ng thoi dung hi¢u dién thé ciia mach dién dé nudi dong qua thanh
Hall. Phuong phap ndy cé thé duoc cai tién dé do cong suit dong dién xoay chiéu
trong sinh hoat dan dung. N6 thuong chinh xac hon cac thiét bi do truyén théng ma it
gay can tr¢ dong dién.

Hiéu tmg Hall co thé dung dé xac dinh vi tri co hoc. Céc thiét do kiéu -nay khong
c6 mot chi tiét co hoc nao do d6 co thé duoc ché tao kin, chiu duoc bui, do am, ... dicu
nay giup cac thiét bj do nay hoat déng dwgc & nhiéu vi tri, moi trudng hon céc thiét bi
quang hoc hay co dién thong thuong.

Hiéu tmg Hall cling c6 thé tmg dung trong viéc do céac chuyen dong quay. Vi du
khi quay 6 khoa khai dong cua 6 to, xe may: mdt nam cham gan vao 6 khoa s& quay
theo, gay nén thay doi tir trudng, dugc cam nhan boi mot thiét bi dung hiéu tng Hall,
tir 46 hé thong diéu khién s& nhan dugc 1énh khoi dong. Phuong phap nay tién loi vi
n6 khong giy hao mon nhu cac thiét bi co hoc khac. Viéc do chuyén dong quay nhu
vay cling dugc tng dung vao hé théng h@m phanh chdng truot ciia 6 t6, ting tinh an
toan cho ngudi sir dung dong thoi ting tudi tho cia bd phanh.

Hé théng I0T cling c6 rat nhiéu cac cam bién hodc thiét bi sir dung hi¢u ung Hall.
Do n6 mang lai d§ chinh x4c cao cling nhu gitip tang tudi tho cua cac thiét bi.

1.3. Giao thurc Echonet Lite trong 10T
1.3.1. Tong quan ECHONET va Echonet Lite

Trong hé théng Internet of Things, cac thiét bi s& phai giao tiép dugc v6i nhau.
Cu thé trong mot gia dinh, cac thiét bi giao tiép va qua trinh giao tiép cling phai dugc
dién ra voi toc dd va bang thong 16n nhung chi phi thap Do vay viéc cho phep cac
thiét bi giao tlep v6i nhau thong qua mang nodi bo ¢ san cia gia dinh 14 rt can thiét.
Hon nira dé hiéu va nhan dit liéu qua lai, cac thiét bi sé phai sir dung chung mot giao
thire truyén tin. Nhan thay diéu nay, giao thirc ECHONET d3 duoc cho ra doi béi cong
ty “ECHONET”.

[6] ECHONET (Energy Conservation and Homecare Network) 1a mot mang lu6i
cac thiét bi duoc nhic dén o trén, bao gom:

+ MOt giao thire truyén tin tin cdy, khong day va kinh té
+ Tuong thich véi moi ngdi nha

+ C6 thé duogc sir dung boi cac ca nhan dé tao diéu kién phat trién cho hé thong tmg
dung

+ Truyén thong trung gian va hd trg cac cong cu phat trién nham giam ganh ning
cho nha phat trién thiét bi

Echonet Lite dugc phat trién dya trén ECHONET, nhung dugc thiét ké dé dang
hon cho nha phat trién h¢ thong mang gia dinh. Céc thiét bi tuan thu Echonet Lite va



ECHONET khéng thé két ndi v6i nhau nhung c6 thé cing ton tai trong mot hé théng.
Muc tiéu cua Echonet Lite:

D& dang phat trién cho hé thdng cac ngdi nha khac nhau: Mang gia dinh s& hoat
dong tot ngay ca khi két ndi va van hanh cac thiét bi tir cic nha san xuat khac
nhau. Mot giao thire truyén thong chung gitra cac thiét bi gitp lién két chung &
cap hé théng. Ngudi dung c6 thé chon va cai dat thiét bi thich hop nhat voi nhu
ciu cta ho tir mot loat cac san pham tuwong thich Echonet Lite tir cac nha san xuét
khac nhau.

Kéo dai chu trinh hoat dong cua céc dich vu hay cac thiét bi: Cong viéc nay dugc
giao cho Echonet Lite adapter trung gian xtr ly, cac thiét bi chi dugc thiét ké don
gian nhat co6 thé. Vi du nhu cac thi€t bi chi phai héi dap khi nhan dugc yéu cau tir
adpater.

D@ dang cai dit hé thong, 1ap dit, thay thé va di chuyén thiét b
Két ndi va ciing ton tai voi cac hé thong khac

Kién trac cua mot hé théng Echonet Lite dugc mo ta nhu hinh 1.6

ECHONET Lrte| W Gateuny
[ Catwway | Domain Catowsy |....,
Deevibcn
_ [
Chmsic ) — )

Hinh 1.6: Kién triic hé thong Echonet Litefs

Mot hé thong Echonet Lite két hop cac nhom thiét bi co cling chie nang quan 1y

tai san, bao mat, ... Do d6 khu vuc 16n nhit ma Echonet Lite ¢c6 thé quan ly duogc goi
la mién. M61 mot mién s& duoc chi dinh kiém soat mot loat cac thi€t bi (thiét bi gia
dinh, thiét bi gia dung va thiét bi dién tir tiéu dung, cam bién, dleu khién, diéu khién tir

Xa

..) Xudt hién trong pham vi ctua no. Hé thdng nam trong mién, thyc hién hoat dong

truyen thong va lién két gitra cac thiét bi voi bd giam sat, diéu khién. Mot hé thong chi
thuc hién mdt so linh vuc nhat dinh, do d6 mdt mién c6 thé gom nhiéu h¢ thong, mot
thict bi c¢6 thé ton tai va hoat dong trong mot hodc nhiéu hé thong. Khi mot hé thong



mudn két ndi véi mot hé théng khac nim ngoai mién s& phai théng qua mot Gateway
Interface.

Duéi day 1a mot vi du dugc x4y dung phd bién ctia mot hé théng Echonet Lite:

ystem outside
ECHONET Lite System

i Gateway K

Controller

R e e e
Hinh 1.7: Vi du pham vi mién va cdu hinh mét hé thong g dungre)

Theo hinh 1.7, mdi mot Node Echonet Lite (duoc dinh nghia 1a mot thiét bi hoic
bo diéu khién két ndi vai mang) trong hé thé)ng c6 thé trao ddi dir liéu mot cach tu do
v&i nhau va véi bo diéu khién (cling 1a mot Node, dugc goi chung 1a Node Controller).
Hinh nay cho hai hé théng ung dung A, B trong cing mot mién, cac Node Device
trong mién co thé thudc mot, hodc ca hai hé théng nay. Moi hé théng thuc hién diéu
khién, giam sét cac thiét bi két nbi v6i hé thong mdi thiét bi khong chi giao tiép duoc
v6i bd diéu khién trong hé théng ma con c6 thé giao tiép véi cac thiét bi trong hé
théng hoac hé théng khac.

1.3.2. Céu triic géi tin Echonet Lite

Céc thiét bi sir dung giao thirc Echonet Lite s€ trao d6i v4i nhau qua céc goi tin.
Va cac goi tin c6 cdu tric gidng nhau duoc goi chung 13 goi tin Echonet. Cdu trac
trung cta cac goi tin nay nhu sau:



Format 2 (arbitrary Arbitrary format

message format)

Format 1 (specified | SEOJ | DEQOJ | ESV | OPC |EPC 1|PDC 1{EDT 1 EPC n|PDC n|EDT n

message format)

SEOQJ  : Source ECHONET Lite object specification (3B)
DEQJ : Destination ECHOMET Lite object specification(38)

ESV  : ECHOMET Lite service (1B)
OPC  : Mumber of processing properties (1B)
EPC :ECHOMNET Lite Property (1B)
PDC  : Property data counter (1B)

EDT  : Property value data (Specified by PDC)

EHD1|EHD2| TID EDATA
EHD1 ECHOMET Lite message header 1 (1B)
EHDZ :ECHOMET Lite message header 2 (1B)
TID : Transaction 1D 7R

EDATA : ECHONET Lite data

Hinh 1.8: Cdu triic mét géi tin ECHONETTg)

Mot goi tin dugce chia thanh hai nhom Byte chinh d6 1a nhém Byte header (mau
vang) va nhom Byte data (mau xanh) trén hinh 1.5. Nhom Byte data c6 dinh dang tu
do hoac theo quy dinh dugc xac dinh bdi phan header.

- EHD1 (Echonet Lite message header 1): Py 1a trudng header dau tién cta goi
tin c6 d¢ dai 1B. Trudong nay co6 gia tri nhu hinh 1.9. Gia tri dugc ¢6 dinh bdi nha phat
trién.

by b6 bbs b4 b3 b2 b1 b0
[o]oJoJ1]ofJo]ofo]

future reserved

Protocol type

1=**: Conwventional ECHOMNMET
Specification

0001 : Conventional ECHONET
Lite Specification

0000: Mot available

Other: Reserved for future use

Hinh 1.9: Echonet Lite message header 1(e;

- EHD2 (Echonet Lite message header 2): Truong nay co6 do dai 1 B, quy dinh
dinh dang cua EDATA la s€ 1a 1 hay 2. Pugc mo6 ta ¢ hinh 1.10.



- TID (Transastion ID): Truong nay c6 do dai 2B, c6 nhi€ém vu danh s6 ID cho

b7 b6 b5 b4 b3 b2 b1 bO

T & [ & | & & & | &K

0x81: Format 1
0xB82: Format 2

Other: Reserved for future use
However, b7 = 1 (fixed)

Hinh 1.10: Echonet Lite message header 2[¢)

goi tin phuc vu cho qua trinh giri — nhan dé phan biét cac goi tin v4i nhau.

- SEOJ (Source Echonet Lite Object): Trudong nay c6 do dai 3B. Khai bao thiét bi
ngudn cua goi tin. Cac Byte nay duoc ki hiéu X1, X2, X3 véi X1: group code, X2:
class code, X3: instance code. Mdi mét thiét bi Echonet s& duogc dinh danh nhu sau
X1.X2.X3. M& nay tuong tng vai ting thiét bi dugc quy dinh boi nha phat trién

ECHONET.

- DEOJ (Destination Echonet Lite Object): Cling c6 do dai 3B tuong tu nhu

truong SEOJ nhung khai bao thiét bi ma géi tin s& dugc giri dén.

- ESV (Echonet Lite service): C6 d6 dai 1B. Quy dinh kiéu goi tin 1a “yéu cau”,

“phan hdi” hay “quang ba”. Chi tiét dugc mo ta & bang 1.1, 1.2 va 1.3

Service
Code ECHONET Lite Service Content Symbol Remarks
{(ESV)
Oxo0 Property wvalue write request (no response | Setl Broadcast possible
required)
Ox61 Property  value write request (response | SetC
required)
Ox62 Property value read request Ciet Broadcast possible
Uxb3 Property value notification request INF RE() | Broadcast possible
Ox6d-0x | Reserved for future use
6D
0x6E | Property value write & read request SetGet Broadcast possible
Ox6F Reserved for future use

Bang 1.1: ESV code cho cac thong bao (Notification)
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Service
Code ECHONET Lite Service Content Symbaol Remarks
(ESV)
Ox71 Property wvalue Property wvalue write | Set_Res ESV=0x61 response, Individual
response response
Ox72 Property value read response Get_Res ESV=0x62 response, Individual
response
Ox73 Property value notification INF *1 : Both individual notification
and broadcast notification
0x74 Property  wvalue notification (response | INFC Individual notification
required)
Ox75-0x79 | Reserved for future use
OxTA Property value notification response INFC_Res | ESV=0x74 response, Individual
response
Ox7B-0x7 | Reserved for future use
[
OxTE Property value write & read response SetGet_Re | ESV=0x6E response; Individual
s response
Ox7F Reserved for future use
Bang 1.2: ESV code cho cac phan hoi (Response)
Service
Code ECHOMET Lite Service Content Symbol Remarks
(ESV)
Ox50 Property value write request "response not | Setl_SNA | ESV=0x60 response not
possible” possible; Individual response
Ox51 Property value write request "response not | SetC_SNA | ESV=0x61 response not
possible” possible; Individual response
Ox52 Property value read "response not possible® Get SNA ESV=0x62 response not
possible; Individual response
Ox53 Property wvalue notification "response not | INF SNA | ESV=0x63 response not
possible” possible; Individual response
Ox3534-0x5 | Reserved for future use
D
Ox5E Property value write & read "response not | SetGet_S ESV=0x6E response not
possible” MNA possible; Individual response
Ox5F Reserved for future use

Bang 1.3: ESV code cho cdc yéu cau (Request)

- OPC (Processing Target Property Counter): Co do dai 1B, cho biét s6 thuodc
tinh dang sau cta goi tin. Vi du nhu hinh 1.11

EPC|PDC| EDT |EPC|PDC [EDT| EPC | PDC EDT
SEQ DEO. ESV | OPC 1 1 1 2 9 2 q 3 3
OxG2 0xD3E A A .J
Request 1 Request 2 Request 3

Hinh 1.11: Vi du OPC = 0x03 thé hién 3 thudc tinh dwoc yéu cau

- EPC (Echonet Lite property): C6 d¢ dai 1B cho biét thugc tinh nao dugc yéu
cau. Quy dinh vé ma thudc tinh cta tung thiét bi dugc cung cap bdi nha phat trién

ECHONET

- PDC (Property data counter): C6 d6 dai 1B cho biét d6 dai cua truong EDT

dang sau.
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- EDT (Property value data): D6 dai duoc quy dinh bai nha phat trién, gia tri 1a
dir liéu cua thudc tinh da dugc quy doi sang Byte.

1.3.3. Truyén nhan géi tin trong giao thirc Echonet Lite

- St dung UDP (User Datagram Protocol) & Layer 4 va IP (Internet Protocol) &
Layer 3. Mdi mot node Echonet Lite s& hitu mot dia chi IP. Mdi mot géi tin Echonet
tuong (mg v4i mot goi tin UDP. Céng dich cta g6i tin UDP ludn 1a 3610 voi moi loai
6i tin (yéu cau, hdi dap, thong bao). Pé quang ba géi tin dén tat ca cac node trong
mang, Echonet Lite gtri mot goi tin Multicast dén dia chi IP 224.0.23.0 néu st dung
IPv4 hoidc ff02::1 néu st dung IPv6. Mot node Echonet Lite luon ling nghe géi tin
Multicast va Unicast & cong 3610. G6i tin Multicast thudng duoc dung khi mot node
muébn quang ba thong tin ciia né dén tit ca cic node Khac trong mang hodc tim kiém
cac node khac trong mang ludi. Sau khi di biét dugc dia chi IP cta cac nhau, cac node
s& thue hién viéc trao d6i dit liéu thong béng cac goi tin Unicast.

- St dung TCP (Transmission Control Protocol) ¢ Layer 4 va IP (Internet
Protocol) & Layer 3. Mdi mot node ciing s& hitu mot dia chi IP va mdi mot goi tin
Echonet twong ng voi mot goi tin TCP. Céng dich cua goi tin TCP la 3610, sau khi
két ndi duogc thiét lap, s€ khong dung dén cong nay nira. G6i tin tra 1oi s& duoc tra vé
ngay trong ket nbi hién tai. Pé quang ba hodc tim kiém cac node khac, mot node
Echonet Lite van phai sir dung cic goi tin UDP Multicast. Mot node Echonet Lite hd
trg TCP van phai lang nghe cac géi tin UDP Unicast va UDP Multicast & cong 3610
dé nhan va xir 1y chung.
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CHUONG 2: THIET KE HE THONG O CAM PIEN THONG MINH
2.1.Dit van dé

Trong ngdi nha théng minh, tat ca cac thiét bi mudn hoat dong déu phai co nguon
dién. Do d6, mot ngdi nha thong minh chic chic nd s& phai kiém soat duoc cic ngudn
dién nay. Nguoi dung thong qua viéc kiém soat s& quan 1y dugc lugng dién nang tiéu
thu dé thuc hién diéu chinh st dung thlet bi cho hop ly. Pé thuc hién dugc diéu nay,
can phai co cac thiét bi do dong dién gan trén cac thiét bi, bén canh mot s thiét bj dién
chi 1 thiét bi dién don thudn nén viéc cho ra doi mét 6 cim thong minh thyc hién do
dién nang cua cac thiét bi dang hoat dong trén no la can thiét.

Hién nay trén thi truong co rat nhidu 6 cim théng minh nhu vay, tuy nhién ching
thuong lam viéc doc 1ap va khong co kha ning twong tac voi cac thiét bi khac trong
ngdi nha. Hé théng 6 cim thong minh cua chung t6i dd duoc thiét ké dé tranh nhimng
nhugc diém trén. Qua tim hiéu, Echonet Lite 12 mot giao thirc duoc thiét ké cho cac hé
théng IoT st dung mang khong ddy. Bén canh d6 ddy 1a mot giao thirc moi xut hién,
dugc cac cong ty Nhat Ban tmg dung nhiéu trong cac san pham IoT cua ho, ciing voi
s6 cac thiét bi Echonet Lite da duogc san xuat rat 1én. Do do6 ching t6i da lya chon ké
thira Echonet Lite va trong san phadm cta minh.

O cim thong minh Echonet Lite can gitp nguoi dung theo doi dugc lugng dién
nang tiéu thu cing nhu phat hién dugc cac sy co bat thuong xay ra voi hé thong dién
trong ngoi nha cta minh. Dya theo nhu ciu ctia mot sé ngudi ding mong mudn biét
duogc so tién minh phai thanh toan cho lugng dién ning ma minh da st dung cling nhu
du toan dugc chi phi s& phai thanh toan cho dén cudi thang, 6 cam théng minh c6 thé
theo doi dién nang va tinh todn dugc chi phi nay.

O cim thong c6 thé theo ddi va phat hién sy bat thudng trong hoat dong cia cac
thiét bi. Vi cac kich ban c6 thé xay ra nhu: chap chay thiét bi, doan mach dong dién,
mat dién ... 6 cim s& phai théng bao hodc canh bao cho chi cin nha hodc dén cong an,
luc lugng phong chay chira chay tai dia phuong.

M&i mét 6 cim dién chi duoc thiét ké dé co thé chiu mot dong dién c6 d6 16n nao
d6, khi cac thiét bi lay nguon dién tir 6 cim nay st dung dong dién 16n hon dong dién
dugc thiét ké ban dau ctia 6 cim c6 thé 1am qua tai 6 cam. Dleu nay c6 thé lam hong 6
cam, hong thiét bi sit dung dién, nguy co chap chdy lam mat dién ca hé thong dién
trong nha. Do d6 6 cam thong minh cia chung t6i s& nhan 1énh diéu khién bat tit mot
thiét bi ctia nguoi dung, sau d6 thyc hién kiém tra xem khi thiét bi dugc bat 1én c6 lam
qua tai dong trén 6 cam hay khong, néu khong méi cho phép thiét bi duogc bat 1én. Dé
lam duogc diéu nay, bai toan dat ra la phai nhén dién dugc xem thiét bi nao dang duoc
cim va hoat dong trén 6 cam.
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2.2. Thiét ké 6 cim
2.2.1. Y twéng thiét ké

Hi¢u tmg Hall c6 thé do cuong do dong chay qua mot day dién khi chi can dua
doan day nay gan thiét bi do. Do d6 sir dung phuong phap Hall dé do dong dién s&
khong can su tiép xuc co hoc v6i mach dién, khong gay thém dién tro phu cua thiét bi
do cho mach dién, va khong b1 &nh hudng boi nguon dién cua mach dién, tang tinh an
toan cho may do, ngudi sir dung. Vi thé nén ching t6i da lya chon st dung cac thiét bi
do str dung hi¢u trng Hall trong du &n nay.

Thiét bi do sau khi do duoc dit liéu dién s& phai giri dit liéu nay di thong qua
mang khong day. Qua tim hiéu, nghién ctru va phan tich ki ludng nhu cau ciing nhu
quy md cta cong viée, ching t6i da Iyra chon ké thira giao thtrc Echonet Lite vao trong
thiét bj do nay va ching toi s& xay dung mot hé théng nha thong minh dua trén giao
thirc Echonet Lite. V&1 mot platform c6 st dung Echonet Lite dugc xdy dung boi
Nguyén Viét Bic, hé thong do dién ctia chung ti s& dong vai tro nhu mot node thiét b
c6 kha nang giri — nhan dit liéu tir node diéu khién cua platform.

Tiép theo, thong qua mot API dugc dugce thiét ké trén platform ching toi s& xay
dung mot ing dung chic ning dé cung cap mot s dich vu cho ngudi dung nham hién
dai hoa ngdi nha cua ho, dem dén nhiing trai nghiém tich cuc khi str dung hé théng nha
thong minh cua ching toi.

Sau khi thyc hién nghién ciru nhu cau cta nhiéu ngudi dung khac nhau, chiing toi
da xay dung dugc mot h¢ thong quan ly dién ndng véi mot vai tinh nang dang cht y
nhu sau:

- Tinh nang cho phép ngudi dung theo doi dién nang dang sir dung bdi ngdi nha cta
ho

- Tinh ning du toan chi phi sir dung dién niang cho phép ngudi ding biét dugc chi phi
phai thanh toan tinh dén thoi diém hién tai dua trén luong dién ning ma ngdi nha da
st dung va sb tién ho phai thanh toan dén cudi thang néu duy tri viéc sir dung dién
nang nhu hién tai.

- Tinh ning canh bao qu4 tai s& thong bao cho nguoi ding biét viéc bat mot thiét bi
c6 gay qua tai cho nguon cap dién hay khong.
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2.2.2. Thiét ké tdng quan
Téng quan toan bd mo hinh hoat déng cua hé thdng 6 cidm trong nha théng minh:

0 .v| Database @

O cm dién Echonet

M
Q urre | Ung dung tu
E T A dong
= h
Thiét hi Echonet 0 | HTTP Tra ng Web
n theo doi
O cém dién
Echonet e Cloud Server
t
Internet
@ E? HomeGateway

i
Thiét bi dién Thiét bi Echonet

Home
Hinh 2.1: So do tong quan hé thong é cam théng minh

Theo mo hinh, cac ‘ghiét bi Echonet Lite s& trao d6i dir liéu truc tiép véi
HomeGateway trong nha. O cim dién Echonet Lite s& gui dit liéu cong suat tirc thoi
cho Node diéu khién & HomeGateway, sau d6 HomeGateway publish dir liéu 1én
MQTT Broker véi chu dé 1a dir liéu cua nguodi dung la chui can nha, khi d6 moét MQTT
Client khéac s€ nhan va xu ly dir ligu roi luu dit liéu vao co s& dir liéu mot. Ung dung
va trang web s& thong qua mot API dé 14y dir liéu hodc yéu cau diéu khién nguoc lai
céc thiét bi trong nha thong qua MQTT Broker.
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Téng quan thiét ké cia mot 6 cam thdng minh khdng day:

©

Module
Ngudn Sensor Board truyn
© »| do don mach vi > ! Gatewa
dién i 8 . nhan _) Y
dién Xuw Iy p " ... | Echonet Lite
; song wifi
O cdm dién

Hinh 2.2: So do thiét ké 6 cam dién thong minh

Cam bién duoc ddu ndi tlep vao day ngudn cia o cim, board arduino thuc hién
doc dir liéu dau ra cua sensor roi chuyén sang thong so cuong d¢ tic thoi va cong suit
tue thoi trén day ngudn ciing 1a cia cac thiét bi duoc cam trén 16 cam. Moudle Wifi lay
dir liéu cong suit ctia board arduino roi dong goi ching vao cac goi tin Echonet Lite dé
tra vé cho Controller khi Controller yéu cau.

Sensor do -
. o Board mach xuw ly
cwong do > A
X a di liéu sensor
dong dién

Hinh 2.3: Xut Iy dir liéu cuong do dong dién

Cam bién hoat dong dya trén nguyén Iy Hall nén OUTPUT cua cam bién 13 mot
hi€u dién theé, do d6 can phai c6 mdt Board mach dé xir Iy chuyén doi tr dir li¢u trén
sang dir li¢u cuong do dong dién hodc cong suat.

16



Sau khi thyc hién do va tinh toan dir liéu bai toan tiép theo can xt 1y 1a Iya chon
phuong thire truyén dit liéu do duoc cho cac Gateway, may chu, cloud ... Vi tdc do
phat trién chong mat va img dung manh mé cua minh, séng khong day hlen nay xuat
hién trong hau hét moi gia dinh. Do do6 chung t6i chon phuong thire truyén dir liéu qua
song khong day, cu thé 1a song WiFi. Va tng dung giao thic Echonet Lite cho viéc
khoi tao, truyén, nhan goi tin. Phuong thirc gtri dir 1iéu da dugc mo ta & hinh dudi:

M

Di ligu d& dwoc xi ly Module thu — phat di¥
» licu khong day WIFI va
giao thirc Echonet Lite

Board mach xtr ly dir
liéu sensor

Hinh 2.4: Phuong thirc guri dit liéu cuong do dong dién

Cu thé hon module WiFi s& dam nhan nhiém vy tham gia vao mang WiFi trong
nha, sau do lang nghe va tra 101 nhiing g6i tin Echonet Lite cho Node diéu khién trong
mang Echonet. O cim thong minh s& déng vai trd mot Node cam bién do dong dién &
trong mang, node nay c6 EOJ Code nhu sau: Group Code: 0x00, Class Code : 0x22,
Instance Code : 0x01-0xF7 (s6 ID cua sensor, vi du hé thong co nhiéu sensor thi moi
sensor s€ cO mot Instance Code khac nhau). Theo quy dinh chung cua Echonet Lite,
Node cam bién dong dién chua rat nhleu thudc tinh, nhung hé théng cta ching toi s&
chi ké thira mot vai thudc tinh that su can thiét cho viéc thuc hién dy an nay cu the[7]

e EPC= Qx80 c6 do dai 1Byte: Trang thai cua thiét bj vai hai gia tr1 (0x30: Bat va
0x31: Tat)

e EPC = 0x99 c6 d6 dai 2Byte tir 0x0000 den 0xFFFF tuong duong véi 0 dén
65536W: Thé hién gidi han cong suat ciia 6 cam.

e EPC=0xEI co d dai 4Byte tu 0xC4653601 dén 0x3BIACIFF tuong duong voi
-999,999 999 dén 999,999 999 W: Thé hién cong suat tirc thoi ma cam bién do
duoc

Bén canh d6 ciing ké thira mot s6 thudc tinh khac nhu: vi tri 1ap dat thiét bi, dién
thé hoat dong, ...
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Dué6i ddy 12 mot goi tin vi du ma thiét bi giri vé khi nhin dwgc yéu cau lay trang
thai thiét bi tir node di€u khién

| 0x10 | 0x81 l 0x00 | 0x04 | 0x00 | 0x22 | 0x01 l 0x0E | 0xF0 l 0x01 | 0x72 | 0x01 | 0x80 | 0x01 l 0x30 |
‘ ESV OPC EPC PDC EDT

Header TID S]£OJ DILZOJ
Hinh 2. 5: Vi du mét géi tin trd vé trang thdi cua thiét bifn
GAi tin trén chira cac thong tin sau:
Header: Truong nay duoc ¢d dinh boi nha san xudt
TID: ID cua phién giao dich, & day co gia tri 04
SEOJ: Node giri, & ddy 1a Node cam bién dong dién
DEOIJ: Node nhan, ¢ day 1a Node diéu khién
ESV: Loai goi tin, 0x72 = géi tin phan hoi (Response)
OPC: S thudc tinh dang sau ma goi tin chtra (1 thudc tinh)

EPC: Thudc tinh dau tién, ¢ dy ciing 1a duy nhat (0x80 = Thudc tinh trang thai
cua thiét bi)

PDC: D¢ 16n cta thudc tinh, thudce tinh trang thai duoc quy dinh boi 1Byte nén
truong nay co gia tri la 0x01

EDT: Gi4 tri cta thudc tinh, & day 0x30 14 gia trj thé hién thiét bj dang & trang
thai bat

Toan bo hé théng b cim s& hoat dong nhu mdt node trong mang ludi cac thiét bi

Echonet Lite trong ngdi nha. Node nay s& thuc hién nghe va trd 161 cdc goi tin yéu cau
tr node Controller dugc phat trién trong platform IoT cua Nguyén Viét Bac.

3)
D) @
d h d _ Request
Node Echonet Sensor do [ [
MQTT
cudng d6 dong dién | Node controller Cl?ent
Response -
Publish
Co s¢ dit liéu MQTT Client MQTT Broker Server
Subscribe

Hinh 2. 6: Qud trinh thu thip div liéu cam bién
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Node diéu khién trong platform c6 nhiém vu thu thap thong tin cua cac Node
khac trong mang bang cach guri nhiing goi tin yéu cau dén timg node. Sau do tong hop
dir liéu lai r61 thong qua giao thitc MQTT publish dit liéu qua Broker dén Server.

Hinh dudi ddy mé ta cau tric mot goi tin yéu cau trang thai cia mot thiét bi:

0x10

0x81

0x00

0x04

0x0E

OxFO

0x01

0x00

0x22

0x01

Ox62 | 0x01

0x80

|

]

|

J

{

)

{

]

I
Header

Hinh 2.7: M{t gbi tin yéu cau trang thdi ciia mét thiét bifn

Y

TID

|
SEOJ

G0t tin trén chira cac thong tin sau:

e Header: Truong nay dugc cb dinh boi nha san xuat

e TID: ID cua phién giao dich, & day co gia tri 04

e SEOJ: Node guri, ¢ day 1a Node diéu khién
e DEOJ: Node nhén, ¢ day la Node cam bién dong dién

e ESV: Loai goi tin, 0x62 = goi tin yéu cau (Request)

I
DEOIJ

e OPC: S thudc tinh dang sau ma goi tin chira (1 thudc tinh)

ESV OPC

e EPC: Thudc tinh dau tién, & ddy ciing 14 duy nhét (0x80 = Yéu cau thudc tinh
trang thai cua thiét bi)

EPC

Sau khi léy va téng hop dugc cac thude tinh cia mot thiét bi, Node diéu khién s&
thuc hién Publish dir liéu nay 1én MQTT Broker Server véi topic (chi d&) duoc quy
dinh riéng cho tirng nguoi dung “user/X/data” voi X 1a tén dang ki cia nguoi chu dai
dién cho can nha, khi d6 s& c6 mot MQTT Client lang nghe tir topic nay roi thuc hién
Iru dir lidu vao co sé dir lidu. Quy trinh nay s& duoc mé ta chi tiét hon trong IoT

Platform ctia Nguyén Viét Bic.

Trong platform, dé diéu khién mot thiét bi trong nha, mdt MQTT client s&
publish mot doan dit liéu c6 chira dia chi cia mdt Node va cac thudc tinh can cai dat
cho Node dé dén Broker théng qua topic (chii d&) “user/X/command”. Vi du mot goi
tin yéu cau tit mot bong dén c6 GroupCode.ClassCode.InstanceCode lan luot 13

0x02.0x90.0x01 chuyén sang trang thai tit nhu sau:

(“group code”:2,“class code”:112;“instance _code”:1;“OperationStatus”:false)
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2.2.3. Ung dung theo doi dién ning
+¢ Chirc nang cua wng dung

Diy 1a tng dung duoc xdy dung cho ngudi dung. Cu thé hon, ngudi ding — chu
can nha s& c6 Username va Password duoc cung cip boi Platform sau khi da dang ki.
Moi ngudi ding s& dugc theo ddi ngdi nha ciia minh, cac thiét bi c6 trong ngdi nha do
va cac thong ké vé viéc sir dung dién trong ngdi nha. Dya vao cac nhu ciu phd bién
hién nay cua nguoi dung ma ung dung theo doi sé co cac tinh nang chinh nhu sau:

e Hién thi dién nadng ti€u thu tirc thot cua toan b cac 6 cam, dién nang s€é & don
vi Wat

e Hién thi luong dién nang da tiéu thy (theo ngay, gio) dya theo cong thic:
W=P.t v6i P 1a cong suat con t 1a thoi gian sir dung dién nang.

e Hién thi chi phi phai thanh toan dya trén thang tinh tién dién véi ho gia dinh
tai Viét Nam dua trén téng luong dién nang ti€u thu trén cac thiét bi. Gia sir da
tinh duoc luong dién niang da stir dung tinh tir dau thang dén thoi gian st dung
la X kWh, sau d6 chia X thanh cac thang va dua theo thang tinh tién dién dan
dung ciia nha nudc ap dung véi cac ho gia dinh dé tinh ra sb tién phai thanh

toan
o ] . Gid ban dién
T Nhom doi tworng khach hang .
(dong/kKWh)

1 Gia ban 1& dién sinh hoat

Bac 1: Cho kWh tir 0 - 50 1.484

Bac 2: Cho kKWh tlr 51 - 100 1533

Bac 3: Cho KWh tir 101 - 200 1.786

Bac 4: Cho kKWh tir 201 - 300 2242

Bac5: Cho kKWh tir 301 - 400 2.503

Bac 6 Cho KWh tir 401 tré [&n 2587
2 Gia ban 1& dién sinh hoat ding cing to thé trd trudrc 2.141

Badng 2. 1: Gid dién din dung hién nay (Nguon: EVN.com / Biéu gid bdn 1é dién)

e Duy toan chi phi s& phai thanh toan dén cubi thang néu duy tri viéc sir dung nhu
hién tai.

e Biéu do6 thong ké lich str ti€u thu di¢n cho cd ngo6i nha, cho ting 6 cam hoac
toan bo can nha.
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% Thiét ké &ng dung

Nhim don gian hoa viéc xay dung tng dung, chung t6i da thiét ké mot HTTP
API Server, API nay nam trén may chi ¢dam may (Hinh 2.1) ciia h¢ théng va c6 nhiém
vu tra vé cho ung dung danh sich cic ngdi nha, thiét bi trong nha, dir liéu cam bién
dong dién, dir liéu nguoi dung, ... dudi dang dir liéu JSON. Ung dung ciing co thé
thuc hién bat tat thiét bi trong nha néu ngudi ding yéu ciu. Bén trong API 13 chuong
trinh thyc hién truy xuét vao co s& dit liéu cling nhu publish dit liu Ién MQTT Broker
Server cua Platform.

Sau khi 1ay duoc dit liéu dong dién va ngudi dung thong qua API, ing dung s&
thuc hién mot s6 bai toan xtr Iy dir li€u nham tinh toan dién nang tiéu thuy, tinh todn chi
phi phai thanh toan ... sau do hién thi cho nguoi dung.

2.3. Chirc nang ty dong

2.3.1. Nhan dang thiét bi trén 6 cim

Mbi mot thlet bi khi hoat dong s& duoc cam qua mot 6 cim nao d6. Nhan dién
xem thiét bi nam trén 6 cim nao s& gitip cho viéc quan 1y thiét bi ciing nhu theo doi
dién nang dugc t6i uu hon.

Qua tim hiéu, c6 rat nhiéu tai liéu viét vé cach nhan dién cac thiét bi dua trén dic
trung bién thién dong dién khi thiét bi d6 hoat dong. Tuy nhién viéc 13y dir liéu bién
thién nay doi hoi qua trinh do c6 do tré cuc ki thip cung nhing thiét bi c6 do phuc tap
va chinh xac cao chi phuc vu cho viéc do dong dién. Tuy nhién véi mo hinh thiét ké hé
thong 6 dién thong minh thi khong thé dap tmg duoc yéu cau nhu vay.

Do d6 dé thyuc hién chirc ning nay, chung t6i chi dya vao sy thay d6i ciia dong
dién trén timg 0 dién khi mot thiét bi duoc bat 1én hodc tit di. Qua trinh nhan dién s&
dién ra dua vao thao tac thay doi trang thai hoat dong tir bat sang tat hodc tat sang bat
ctia cac thiét bi trong ngdi nha ciia ngudi dung.

0 0]

ke
© © :
= & cdm 2 =)
Ocam1 < g
I O cam 2

Nhan dién @ 6cam1

L\ A 4

B cdma

Hinh 2.8: Chitc nang nhan dién thiét bi
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Duéi day 1a quy trinh xir 1y viéc nhan dién thiét bi:

D6 bién thién dong dién 6 cdm 1

D6 bién thién dong dién & cam 2

B4t thiét bj Block nflan dién
thiét bj

D6 bién thién dong dién 6 cam 3

Vi tri thiét bj

Hinh 2. 9: So do thudt todn nhén dién thiét bi

Khi nguoi dung thuc hién yéu cau ldy vi tri cta thiét bi, tng dung s& thyc hién
1énh danh diu cac muc cong suét hién tai trén cac 6 cam, sau d6 bat hoac tét thiét bi
can tim vi tri roi thuc hién danh dau 1an 2 véi cac mite cong sudt méi trén cac 6 cam.
Sau d6 trir 2 cong suat ndy, néu chiing c6 gi tri gan bang voi cong suat da dugc khai
bao cua thiét bj thi cap nhat vi tri 6 cdm nay vao trong bang luu trir thudc tinh thiét bi
trong CSDL.

2.3.2. Kiém tra nguéng hoat dong ciia 6 cim khi bat thuc hién bat thiét bi

Mo61 mot 6 cam dién thuong chi chiu dugec mdt murc tai cong suat nhat dinh, viéc
st dung qua nhiéu thiét bi c6 cong suat cao trén 0 dién co6 thé lam qua tai dong dién
dan dén chép chdy cac thiét bi cling nhu chinh 6 di¢n do.

Tai day, khi ngudi dung thuc hién mdt thiét bi d3 duoc nhan dang & trén. HE
thong s& thuc hién kiém tra xem khi thiét bi dugc bat 1én c¢6 lam vuot ngudng hoat
dong ciia 6 cdm da duoc khai bao tir trude hay khong. Néu khong lam qué ngudng
hoat dong mai cho phép thiét bi duoc bat 1én. Nguoc lai, khong cho phép bat déng thot
dua ra canh bao cho nguoi dung.
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Yéu c3u bat thigtbi Kiém tra nguiing

3 4

Ngudidung

- hoat déng 8 cdm

Dua ra canh bdo

True

v

Web &ng dung

Bat thiét bj

Home

Hinh 2.10: Chitc ndng kiém tra nguéng hoat dong 6 cam
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CHUONG 3: TRIEN KHAI HE THONG VA PANH GIA KET QUA
3.1. So do cai dit hé théng thuec tién

¢

. Service Cloud -

R Gateway

i *l « D@‘s

)

Hinh 3. 1: M6 hinh tong quan todn bé hé thong

Céc thiét bi cim trén 6 cim c6 thé 1a cac thiét bi Echonet Lite hodc cac thiét bi
dién thong thuong.

’l
Module WiFi ESP8266

Hinh 3. 2: C&c thanh phan chi tiét ciia 6 cam
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3.1.1 Board mach Arduino

T

c%
o

R .M,Anwxwvcc 8 4,3

Al
A2Z
A3
A48
As2

Hinh 3.3: Board mach Arduino R3

bay la mot board mach vi xur ly rat dugc ua chudng trong cac duy an [oT hién nay
v6i thiét ké phu hop cho nguoi moi tham gia tim hiéu va ciing phu hop cho dbi tuong
nghién ctru sinh. Arduino giong nhu mét may tinh thu nho c6 thé dugc 1ap trinh dé lam
nhiéu viéc khac nhau va né co thé tuong tac voi cac thiét bi dién tir, dén, cam bién,
dong co ... Hién nay, da co rat nhiéu du 4n d3 duoc thuc hién voi Arduino nhu: lam
may in 3D, 1am robot ty dong, diéu khién hé théng LED quéang cdo ...

Céc thiét bi Arduino dugc lap trinh bang ngdn ngit riéng. Ngon ngit ndy dua trén
ngoén ngit Wiring duoc viét cho phﬁn cimg n6i chung ma Wring lai 1a mot bién thé cta
C/C++ nén duge doi ngi phat trién goi chung 1a ngdén ngir Arduino. Pay 1a mot ngdn
ngir tryc quan, doc hiéu rat don gian gitip mot ngudi méi lap trinh cling ¢o thé nam bat
dugce nodi dung ciia code. Pé 1ap trinh cho Arduino, nhom phat trién thiét bi nay da
cung cip cho ngudi ding mot méi truong lap trinh Arduino duge goi 13 Arduino IDE
(Intergrated Development Environment).

Dudi ddy 1a mot vai thong sb chi tiét cua thiét bi:

Vi diéu khién ATMega328 8bit
bién ap hoat dong 5V DC

Tan s hoat dong 16 MHz

Dong tiéu thy Khoang 30 mA
bién &p vao khuyén dung 7-12V DC

bién ap giai han 6-20V DC

S6 chan Digital 1/0

S6 chan Analog

Dong tdi da trén mdi chan 1/0
Dong ra téi da (5V)

Dong ra toi da (3.3V)

Bo6 nha Flash

SRAM

EEPROM

14 (6 chan hardware PWM)
6 (b6 phén giai 10 bit)

30 mA

500 mA

50 mA

32 KB

2 KB

1 KB

Bang 3. 1: Téng quan cdc théng sé Arduino
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Trong dy 4n nay, Board arduino cé vai tro tinh toan va xtr 1y dir li€éu do di¢n tur
cam bién, sau d6 s€ chuyén dir li€u qua cho module WiFi. Bén canh d6 Arduino con
cung cap ngudn hoat dong cho hai thiét bi ke trén.

3.1.2 Module do dong ACS712

~ Nhu da trinh bay ¢ chuong 1, hiéu img Hall dugc ing dung rat nhiéu trong cac
thi€t bi do dién dién tur. Xét trén nhu cau cﬁnglnhu quy mo cua du an, ching t6i da lya
chon module do dong dién ACS712 cho h¢ thong cua minh.

Hinh 3. 4: Moduel do dong ACS712
Thiét bi ¢6 3 dau ra:
1. GND (-): Day ndi dat ground
2. VCC (+): Ngudn dé tao dong chay trong thanh Hall

3. OUT: Dau ra cua higu dién thé Hall. Higu di¢n thé bién ddi tuyén tinh dya
theo bién doi cua dong dién qua thanh Hall.

GND

VCC

Tai

Hinh 3. 5: So do6 noi chan Arduino va ACS712

OUTPUT ciia ACS712 12 mot higu dién thé bién thién trong khoang 0 - 5V, trong
do6 doi1 véi module 20A thi dd nhay cua thiét bi ~ 100mV/A (Ttc 1a cr 100mV thay
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d6i thi twong tng v6i dong dién trén tai da thay doi 1A) twong tu véi module 5A do
nhay 1a 185mV/A va d6i véi module 30A 1a 66mV/A. Arduino s& doc hiéu dién thé
nay tai chan Analog A0 véi do 16n tir 0-5V tuong dwong voi gia tri sé dugc xuat ra
bang ham Analog.read() trén Ardunio trong khoang 0-1024. (Vi du khi dong dién vao
chan A0 c6 d6 16n 1a 2.5V thi ham Analog.read() cho ta gia tri 512). Va khi khéng co
tai, gia tri Vout ctia cam bién ludn 13 2.5V. Do d6 ching ta xdy dung duoc cong thirc
tinh cuong do dong dién chay qua doan day nhu sau:

I = (Analog.Read(A0) - 512) * (5/1024) * (1000 / 100) (Ampe)[10]

Sau khi tinh duoc cuong dé dong dién qua doan day, ta tinh céng sudt cua dong
dién dya trén cong thic:

P=UxI (Wat)

Trong d6 ta coi U =220V 1a gia tri hiéu dién thé ctia ngudn dién dan dung trong
gia dinh.

Sau khi tinh dugc gid tri cong suét tirc thoi ctia 6 cam, ta phai thuc hién chuyén
gia tri nay sang mot mang Byte c6 d¢ dai la 4. Do trong Echonet Lite, véi Node cam
bién dong dién, gia tri cong suat duoc quy dinh bai 4Bytes.

3.1.3 Module WiFi ESP8266

Module WiFi ESP8266 13 mot module don gian sir dung song WiFi dé truyén di
liéu trong cac duy an IoT. Module dugc xdy dung trén chip ESP8266 SoC (System on
Chip) cua hiang Espressif. Do d6 chung ta ciing c6 thé nap chuong trinh cho chip nay
nhu trén Arduino.

e
e

oy, -

ERER Y 3 Land

Tesa ‘ (]
e / .
| P =
\ -
® -
- -
x ¢

Hinh 3. 6: Module Wifi ESP8266 V1
Céc tinh nang chinh:
. Hd tro chuan 802.11 b/g/n
. WiFi 2.4 GHz, hd trg WPA/WPA2
. Chuén dién p hoat dong 3.3V DC

1

2

3

4. Chuan giao tiép két ndi UART vai tbc do Baud 1én dén 115200

5. C6 3 ché do hoat dong: Access Point, Client va Both Client & Access Point
6

. Hd tro hau hét cac chuan bao mat phd bién hién nay
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7. HG tro ca hai giao tiép TCP va UDP

8. Lam viéc nhu mot may cha cd thé két ndi tdi da vai 5 may con
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Hinh 3. 7: So d6 noi chdn Arduino va ESP8266

Do ESP8266 hoat dong & murc di¢n ap 3.3V nén ta cAn mot IC nguén dé doi dong
tir 5V xudng 3.3V dé cip ngudn cho ESP8266. Thuc hién ndi hai chan TX — RX cua
ESP8266 véi hai chan TX - RX trén Arduino, khi d6 ESP8266 c6 thé nhan dit liéu tur
chan TX cua Arduino, dit liéu nay chinh 13 4Bytes dd dugc chuyén doi tir cong suat
tirc thoi tinh dugc tir cam bién dong. Sau d6 tién hanh nap chwong trinh Ién Ardunino
va ESP8266, nhu vay 1a dd hoan thanh co ban mot Node 6 cim Echonet Liteyg).

3.1.4 Cai dat Platform loT
3.1.4.1 Cai dat HomeGateway[y

Piy 1a mot chuong trinh java dugce cung cp boi Platform, chuong trinh c6 thé
chay trén mot may tinh & trong ngdi nha cua ngudi dung hodc mot may tinh nhiung
Raspberry Pi. Chuong trinh duoc khai chay véi tham sé dé két ndi dén MQTT Broker
lan luot 13: hostname, mqttusername, mqttpassword trong d6 (hostname: dia chi cia
MQTT Broker, mqttusername va mqttpassword 13 tén ding nhip va mat khau dé diang
nhap vao mqtt broker). Khi khéi chay, chuong trinh s& tim kiém cac Node Echonet
Lite c6 trong mang gia dinh, sau d6 publish thong tin cua cac Node nay Ién MQTT
Broker.
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Vi du khoi chay HomeGateway cho ngdi nha cia Bui Bang Hoang:

CAWindows\System32\cmd.exe - java -jar HomeGateway jar

Hinh 3. 8: Cai dat Homegateway

Chuong trinh s& tim kiém cac Node Echonet Lite trong mang sau d6 tong hop mot s6
thudc tinh sau d6 publish dit liéu 1én MQTT Broker duéi dang chudi JSON. Nhu hinh
trén: Chuong trinh di tim thdy mot Node General Lighting
(GroupCode.ClassCode.InstanceCode = 2.-112.1) sau d6 publish 1én MQTT Broker c6
dia chi tén mién “hoangbd.info” cho chil dé “user/hoangbd/data” véi dir liéu c6 dang:

{*node_ip”:192.168.3.9,“group_code”:2,“instance code”:1;
“OperationStatus”:true;“class_code”:-112}

3.1.4.2 Cai dat Server Cloud

Hién tai hé théng dang hoat dong trén mot Cloud Computer Windows ¢6 dia chi
IP 1a 52.77.245.199 véi domain “hoangbd.info”. Tai day da dugc cai ddt mosquitto
broker, MySQL Server vo1 co s dir li¢u dugc cung cap bdi Platform.

Pau tién, khoi chay mosquitto Broker Server:

ey Administrator: Windows PowerShell

nistra: > mosquitto -wv
3 squitto v 1.4.11 (build date 20/02/2017 23:24:29.40) starting
: Using : confi
: Opening 1pve listen ket on port 1883.
: Opening 1pvd listen socket on port 1883.

Hinh 3. 9: Cai dat Mosquitto Broker

Sau d6 khai chay chuwong trinh ctia Platform phia server v&i cac tham s6 MQTT
Broker host, MySQL username/password va MQTT username/password:

“java —jar DBMqtt.jar 127.0.0.1 iot_user 1 123456 1 hoangbd 123456”
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ey Administrator: Windows PowerShell I;L:
) sk \Platform= java -Jjar .\DBMgtt.jar

"group_code"” :2,"instance_code" :1, "OperationStatus” :true,"class_code”:-1127}

ult find E i _
ge : {"node_ip "group_code”:2,"instance_code"”:1, "OperationStatus":true,"class_code”:-1127}

oo
1d Home of
t find

) "group_code"” :2,"instance_code"”:1, "Operationstatus”:true,"class_code”:-1127}

Hinh 3. 10: Cai dat Platform Server Side

Chuong trinh trén déng vai trd nhu mot MQTT client dang ki theo doi chu dé
“user/hoangbd/data” tr MQTT Broker, khi c6 mdt dit li¢u dugc publish 1én Broker,
client ndy s€ nhan duoc, sau dé xu 1y va thém hodc cap nhat dir liéu thiét bi vao trong
co so dir liéu.
3.1.4.3 Caidat HTTP API

API 12 mot chuong trinh java, chuong trinh s€ thuc hién khoi tao mot HTTP
Server tai cong 9000 cua Server. API nay s& tra vé dit liéu dudi dang JSON khi ngudi
dung gtri request. Khéi chay:

ey Administrator, Windows PowerShell

Administrator\D WPlattorm= java -jar .%\api.jar
Started At Port:
reated handler !
reated handler echoHeader
reated handler
reated handler
reated handler
reated handler
reated handler
reated handler
reated handler : /dewvice

Hinh 3. 11: Cai dat HTTP API
Vi du, khi tmg dung muén ly danh sach cac thiét bi trong mot ngdi nha s& thuc
hién giri mot HTTP Request dén API nhu sau:
“http://hoangbd.info:9000/device’home_id=1”
Khi d6 API s& tra vé danh sach céc thiét bi dudi dang JSON:

[™ hoanglbd.info:2000/devy

- C | @ hoangbd.info:9000/device?home._id = | o B - H
i3I Apps Oracle Database Training Media KiemnThuPhanhMem Tools loT > Other bookmarks
[{"type device”:"Device”, "nods_ip”:"182.168.3.8", "group_code™:3, "instance_cods™:1, “nams_dewvice™: "Elect
ricHotWaterPot™, "OperaticonStatus":"1", "home_id™:1, did":2, "class_code™:-78, "install location™:"In
Door™},

{"type dewvice”:"Dewvice”, "node ip™: " “instance code”:1l,"name_dewvice™: " Genera
liLighting"”,"Operationstatus™: 1" ":-112,"install_ location™:"In Door™},
{"type_device": "Dewvice", "node_i, “instance_code”:1, "name_device”: "Gen=ra
liLighting"”."OperationsStatus™:"1"," ":-112,"install_location™:"In Door™}]

Hinh 3. 12: Danh sach thiét bi duwoc tra vé béi API
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3.1.5 Trang web trng dung theo doi

v béng nhép: Nguoi str dung phai thyc hién dang nhép vao hé théng, sau do hé théng
s€ hién thi danh sach cac ng6i nha ma nguoi dung d6 dang quan 1y. Néu dang nhap
thanh céng, ngudi dung thuc hién chon mot can nha dé vao trang chu theo doi.

Te e -~

eDatsbase || Tmining || Media | KemThoPhanbem || Took T = Other bockmarks

Hé thong theo ddi dién ning | Chon mét ngéi nha

Teén ding nkip
Mitkhin e
e Homeis Home || Glftends
Pang nhap ; Lua chon nha
N X o A N o N
Hinh 3. 13: Dang nhdp va lwa chon can nha
’
- A . s A 5 5
Tiép theo la giao di¢n cua trang chu:
Quin Iy dién nang
Xin chio : hoanghd! Ding xuit Thay doi ngoi nha
Danh sich cic thiét bi
1P 1D Group Code Class Code Instance Code Tén thiet bi | Trang thai | Location Function
102.168.0.7 53 |2 112 1 [GeneralLighting [ =S [ Turn on |
192.168.0.6 5B EH 1 [E lectricHotWaterPot [ ) Tum ON
102.168.0.3 55 |0 34 1 lelectricenergysensor |

Théng ké sit dung dién

Hién tai dang s dung : 64.37 W
Téng luu lugng dién nang da s dung : 0.08 kWh
S6 tién phai thanh toan : 118.72 VND

Hién biéu dd lich sir

Hinh 3. 14: Trang chii theo doi

Tai trang chil, cung cap cho ngudi ding mot sé thong tin nhu sau:
v Theo ddi cong suat ciia cac 6 cam dién trong thoi gian thuc
v’ Hién thi tong luong dién niang da tiéu thu
v/ Hién thi sb tién phai thanh toan
v’ Du tinh s6 tién phai thanh toan

Nguoi ding cé thé chon xem lich sir sir dung dién ning dudi dang biéu d6 theo
thoi gian d€ c6 thé biét dugc chi tiét hon viéc sit dung di€n cia minh da dugc thuc
hién nhu thé nao dé c6 thé dua ra bién phép diéu chinh phu hgp hon.
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Hién biéu do ich st

Lich st st dung dién nang

Lya chon mot viing dé phdng to

Hinh 3. 15: Lich si sir dung dién nang

3.1.6 Cac chirc nang tuw dong

e Chirc nang nhan dién thiét bi trén 6 cam

Pay la chirc nang giup nhan dién xem thiét bi dang hoat dong trén 6 cam nao.
Mic dinh mot thiét bi khi chua xac dinh duoc vi tri s& ¢ “Location = Not
Detected”. Mbi khi nguoi dung thyuc hién bat hodc tat mot thiét bi nao d6, chuong
trinh s& theo doi sy thay doi cong suét cua cac 6 dién, néu O dién nao co cong
suat méi 1éch bang hodc sip i v6i cong suat cua thiét bi tirc 1a thiét bi dang nam
trén 6 cam d6. Cang thuc hién kiém tra nhiéu 1an thi do chinh xac ciia phép tinh
cang cao.

Trudng hop ngudi ding cé thé tu ra 1énh dé nhan dién thu cong bang cach an
nat “Find Location” trén trang chu roi thuc hién bat/tat thi€t bi bang tay.

| Tén ” Trang thai ” Location ” Function |
|ElectricHot\‘;-’are1'Por ||DN ”Derectecl ” Turn OFF || Find location |
|Genera]lighri.t1g ||DN ”Derectecl ” Turn OFF || Find location |
|Genera]lighrj.t1g ||DN ”Derectecl ” Turn OFF || Find location |
|e1ect1‘ice11e1‘gysensor ||DN ”Not Detected ” Turn OFF || Find location |

Hinh 3. 16: Thuc hién nhén dién mét thiét bi

Khi thyc hién 1énh “Find Location”, ing dung s€ gui I¢nh bat mdt thiét bi
d6ng thoi kém theo yéu cau thyc hién theo ddi su bién thién cta dong dién trén
tat ca cac 6 cam. Sau d6 kiém tra xem 6 cam nao c6 luong dién nang bién thién
gém nhét véi cong suét cua thiét bi thi tién hanh cap nhat vi tri ciia thiét bi vao
trong CSDL.

e Chirc ning kiém tra nguéng hoat dong ctia 0 cam

Chuc nang nay chi hoat dong trén nhitng thiét bi di xac dinh dugc Location
turc da bict thiét bi dang hoat dong trén 6 cam nao, khi d6 néu nguoi dung thuc
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hién bat thiét bi, chuong trinh kiém tra s& duoc goi. Chuong trinh nay c6 nhiém
vu kiém tra xem néu thiét bj bat 1én co lam qua ngudng tai cua 6 cim chta nd
hay khong. Néu c6 chuong trinh s& tra vé “False” va dua ra canh bao cho nguoi
dung, néu khong viéc thuc hién bat thiét bi dugc dién ra binh thuong.
3.1.7 Gia 1ap mot s6 thiét bi Echonet Lite
Do céc thiét bi Echonet Lite chua duoc phat hanh va bay ban tai Viét Nam, nén
dé thuc hi¢n chay thir cac chirc nang cua 6 cam thong minh, chiing t61 phai tién hanh
tao ra nhiing thiét bi Echonet Lite that trong gia dinh.
Céc thiét bi Echonet Lite ndy ciing c6 mot sd thanh phan giéng véi 6 cam
Echonet Lite nhu sau:
e 1 ro-le dé diéu khién dong ngat ngudn dién cho thiét bi
e 1 Module WiFi ESP8266 d¢ ké thira va tao ra mot node Echonet Lite
e Module WiFi nay ciing dong nhiém vu diéu khién ro-le khi nhan dugc
1énh.

Duéi day 1a so d6 ctia mot Node Echonet Lite ma chiing toi di tao ta:

Module

a s .
Thiét bi  |—— Ro-le A — ESPS766 ifp— HOmeGateway

Hinh 3. 17: So d6 mét Node Echonet Lite

Hién tai c6 hai thiét bi Echonet Lite d6 12 bong dén (General Lighting —
GroupCode = 0x02, ClassCode = 0x90, InstanceCode = 0x01) va 4m dun nudc nong
(Electric Hot Water Pot — GroupCode = 0x03, ClassCode = 0xB2, InstanceCode =
0x01). Trén mdi node thiét bi ndy chira 2 thong tin : Trang thai thiét bi va cong sut
thiét ké cuta thiét bi.

Ching tdi s& thuc hién do va danh gia két qua hé thdng véi hai thiét bi nay.

3.2 Danh gia két qua thir nghi¢ém

Sau khi tién hanh 1dp dat, h¢ thong dd dugc dwa vao van hanh véi hai thiét bi
demo la bong dién va mot am dun nudc dién duoc sir dung trung binh 1h/ngay. Bén
canh d6 1a mot 6 do dién thong minh. Chiing t6i danh gia két qua qua thang diém nhu
Sau.

Céac mirc danh gia: 5: Rét tot; 4: Tot; 3: Kha; 2: Trung binh; 1: Khong hoat dong
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Chirc nang

Két qua

Do cong suat 6 dién

Véi mot Am dun nudce nong (Cong suit ghi trén vo 4m
2000W). Sau 10 1an do, cho gia trj trung binh 1a
1800W sai s6 ~ 7%. Pay 1a két qua tam chap nhan
duoc do hién nay chwa c6 cong cu chuin dé do cong
suét hoat dong cuia mat thiét bi.

Gui - Nhan dir li¢u gilra
Node 6 cam va
HomeGateway

Qua trinh gtri — nhan khong phat sinh 16i. Thoi gian tir
luc dir liéu bat dau dugc gui dén lac nhan ~ 0,1s

Gui — Nhan dir li¢u gitia
HomeGateway va Server

Qua trinh guri — nhan khong phat sinh 16i. Thoi gian tir
luc dir li€u bat dau dugc gui dén lac nhan ~ 0,5s (Vo1
Cloud Server Amazone)

Trang web theo doi dién
nang

Chay 6n dinh, khong 16

Chtic nang nhan dién thiét b

Qua trinh nhan dién hoan thanh trong ~ 5s, sai s0 cang
cao vOi céac thiét bi cong suat nho

Chtre nang ngudng hoat
dong thiét bi

Hoat dong tot

Badng 3. 2: Pdnh gid két qua chay thir nghiém

Két luan danh gia: Sau mot thoi gian chay thir nghiém, hé théng tuy van con mot

vai van dé nhu xudt hién sai sé trong phép do, chua xtr Iy duoc cac truong hop dic biét

nhu mat mang, mat dién (mdi 1an gip 15i 1a phai khoi chay lai toan b hé thong).

nhung nhin chung van hoat dong va dap ung dugc muc ti€u cua khoa luan.
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CHUONG 4: TONG KET

4.1. Két qua nghién ciru dat dwoc

Viéc ton tai mot thiét bi do dién trong ngoi nha thong minh la hét strc can thiét.
Dé tai nghién ctru va phat trién mot thiét bi thong minh trong mang ludi cac thiét bi
IoT 1a mdt dé tai con dang rat mé1 mé, né mang lai cho chiing ta cai nhin chi tiét hon
vé cach thirc hoat dong cua céc thiét bi trong mang ludi. Bén canh do6 1a kha nang ung
dung va phat trién khong gidi1 han céc thiét bi trong do1 song hién dai cua con ngudi
sau nay.

Dé tai khoa luan ciing tip trung nghién ctru vé giao thirc Echonet Lite, hién da c6
thé ké thira giao thirc tir cac goi tin Bytes. Lam tién dé cho cac nghién ctru sau nay.

Cho ra duge mot san pham IoT hoan chinh va cung cip dugc nén tang ing dung
cho san pham nay.
4.2. Nhitng han ché trong khi thuc hién dé tai

D9 chinh xac khi thyc hién do cong suét cua céc thiét bi chua dugc cao, nhit 1a
v6i cac thiét bi cé cong suat nho.

Hién dé tai méi chi dirng & mirc nghién ctru san pham va demo chirc ning nén
cac thiét b1 dugc két n61 véi nhau qua h¢ thong day noi nho, chua duge gon gang

Viéc thiéu thiét bi dé thuc hién thir nghiém san pham. Hién nay méi c6 3 thiét bi
dién Echonet Lite (Bong dén, Quat dién, Am dién) va mot 6 do dién thong minh. Viéc
thir nghiém s€ hi¢u qua hon néu c6 nhiéu thiét bi
4.3.Pé xuat, hwéng phat trién

Thu gon thiét bi lai trén mot bang mach hodc mot box 6 dién
Pua h¢ thong vao mot ngo61 nha that sy
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PHU LUC HINH ANH THUC TE CUA HE THONG

Hinh phu luc: Bong den Echonet Lite
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