ong sir dung nén tang OpenHab cho ngdi nha théng minh |
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TRUONG DAIHOC SUPHAMKY THUAT =~ CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA DIEN — DIEN TU Doc lap - Tw do - Hanh phic

NHAN XET PO AN TOT NGHIEP
(Danh cho ngwoi hwong dan)
1. Thong tin chung:
1. Ho va tén sinh vién: PHAM VAN DUAN
DOAN LIEN
2. Lép: 18D3 M4& SV: 1811505120109
18D4 1811505120331

3. Tén dé tai: THIET KE HE THONG DPIEU KHIEN TU PONG SU DUNG
NEN TANG OPENHAB CHO NGOI NHA THONG MINH

4. Nguoi hudng dan: Tran Duy Chung Hoc ham/ hoc vi: Thac sy
I1. Nhan xét, danh gia do an tot nghiép:
1. Vé tinh cép thiét, tinh mé&i, muc tiéu cua dé tai:
Str dung nén tang Openhab 13 mot nén tang ngudn mo duge xay dung cho cac tng dung
Smart Home. OpenHAB hoat dong nhu mot trung tam diéu khién, co thé cai dat duoc
trén nhiéu nén tang hé diéu hanh va thiét bi khac nhau nhu Linux, macOS, Windows,
Raspberry Pi... va truy cap dugc dudi dang ing dung web, irng dung Android hodc IOS.
OpenHAB c¢6 thé xay dung mot ung dung cé tich hop giao thitc MQTT véi bao mat
TLS/SSL.
2. Vé két qua giai quyét cac ndi dung nhiém vu yéu cu cia dd an:

Qua thoi gian nghién ctra tim hiéu nhém thuc hién dé tai da hoan thién va giai quyét

cac van dé can thiét cho mo hinh dé c6 thé dua vao viée str dung thuc tién va dat

duogc cac yéu cau di dé ra:
+ St dung mang WiFi dé truyén din va dong bo hoa dir liéu theo thoi gian.

+ St dung cam bién nhi¢t d§ ,cam bién do am ,cam bi€n khi gas, cac so liéu vé
thot tiét, cac thi€t bi dén va h¢ thong do luong dé lay dir liéu kiém tra giam sat

va di€u khién cac thiét bi trong nha.

+ St dung Board mach Node MCU ESP8266 cho phép két ndi may tinh thong
cac giao thuc MQTT.



+ Céc tin hiéu hién thi dén nguoi dung la dang s6 va biéu d6 cap nhat theo thoi
gian, giao dién web/app dua trén nén tang Openhab dé didu khién va hién thi
trang thai cac thiét bi.

Tai liéu:
Tim hiéu cac thong tin qua cac trang mang, va tham khdo cac sach, bao tai li¢u
chuyén nghanh.
Tai liéu vé Cloud Server Openhab.
Tai liéu vé lap trinh WEB.
Tai liéu vé 1ap trinh vi diéu khién, cac chuan giao tiép...
Tai lidu vé giao thirc MQTT bao mat TLS .
Tai liéu vé cong nghé IOT.
3. V& hinh thire, cdu triic, bd cuc ctia do an tot nghiép:
Trinh bay thuyét minh theo format chuan nhung con mot vai 16i nho..
4. Két qua dat duogc, gia tri khoa hoc, kha ning ung dung ciia dé tai:
+ Diéu khién thiét bi dién cua nha thong minh qua nén tang OpenHab c4 trén
may tinh va dién thoai: diéu khién va giam sat tt ca cac khoi.
+ Piéu khién tha cong: ding nat nhan khdi Master diéu khién chinh n6 hoic
diéu khién céc Slave; diéu khién nit nhan truc tiép tai cac Slave.
+ Heé théng ty dong giam sat va hién thi, khi khi gas r0 ri s& canh bao dén
nguodi dung.
+ H¢ théng hoat dong 6n dinh
+ Giao dién thiét ké dé sir dung va dep mat.
5. Céc ton tai, thiéu sot can bd sung, chinh stra:
+ Mo rong s thiét bi can diéu khién vé6i cong suat 1on.
+ Mo rong thém nhiéu Slave dé mo rong mang ludi giam sat va diéu khién.
+ Phat trién thém h¢ thong dap lira khi phat hién c6 chay xay ra.
+ Thém camera giam sat ngoi nha thong qua web hoac android.



+ Phat trién Gmg dung diéu khién thiét bi trén website va diéu khién thiét bi bang
giong Noi.
+ Tich hop thém cac 16p bao mat khac tir phan cimg dén phan mém.
+ Cai tién phan ctng dan tré nén nho gon, 6n dinh.
I11. Tinh thén, thai d 1am viéc ciia sinh vién:
+ €0 tinh than trach nhiém va nhén thirc duwoc nhiém vu khi dugc giao D6 an Tt
nghiép.
+ Ham hoc hoi va rit tin tAm trong qua trinh lam D0 an.
+ Thuodng xuyén trao doi v6i Giang vién trong qua trinh 1am D6 an.
IV. Panh gia:
1. Piém danh gia:  9,5/10 (liy dén 1 s6 1¢ thap phan)
2.Pé nghi: X Bugc bao vé ddoan OB sung dé bao vé 1 Khong duoc bao vé
Pa Nang, ngay 21 thang 2 nam 2022
Ngudi huwéng dian

ThS. Tran Duy Chung









TOM TAT

Tén dé tai: THIET KE HE THONG PIEU KHIEN TU PONG SU DUNG NEN
TANG OPENHAB CHO NGOI NHA THONG MINH

Sinh vién thyc hién: Pham Vin Duin Ma SV: 1811505120109 Lop: 18D3

Poan Lién Ma SV: 1811505120331 Ldp: 18D4

Nhom thuc hién dé tai “THIET KE HE THONG PIEU KHIEN TU PONG SU
DUNG NEN TANG OPENHAB CHO NGOI NHA THONG MINH” vdéi giao thuc
MQTT tich hop bao mat SSL/TLS dé diéu khién va giam sat nhiét do, do am, do dién
ap va dong dién... cac thiét bi dién sir dung trong nha théng qua nén tang OpenHab va
App dién thoai thdng qua mang Wifi. Str dung ESP8266 truyén qua MQTT Broker véi
giao thac MQTT. MQTT Broker ¢ day dong vai trd 1a mot trung gian dé nhan va truyén
dit liéu dién cac client.

Két qua dat duoc cua hé théng sé thiét ké duoc hé théng véi muc dich giam sat va
diéu khién mot cach thong minh, giup diéu khién giam sat nhanh chong va dé dang, phat
hién va canh béo su ¢6 nhanh, giam bét thai gian thuc hién.

Noi dung ma nhém thyc hién gém : Nghién ctru 1 cach tong quan, module lién
quan va cac co so ly thuyét, thiét ké va xay dung dugc phan mém phan cing . Sau do
klem tra két ndi phan cimg va phan mém chay thir nghiém, roi tir 6 hoan thién két nbi
tat ca thanh mot hé thong diéu khién tir phan mém sang phan cting va nguoc lai.

O trong d¢ tai nay, nhom s& tién hanh va dé xuét ra cac phuong an ki thuat dé thiét
ké va van hanh cac thiét bi dién trong nha mot cach thong minh.

Pé tai nhém em gdém co 4 chuong :
Chuong 1 : Tong quan :
- Dit van dé
- Huéng giai quyét van dé
- Muc tiéu
- Noi dung
- Gidi han
- Bb cuc
Chuong 2 : Co s6 1y thuyét :
- Tong quan cong nghé IoT
- Giéi thiéu cac thiét bi vao ra sir dung trong dé tai
- Gi6i thiéu phan cling

- Céc chuan truyén dir liéu

Vi



- Gi6i thiéu nén tang OpenHab

Chuong 3:Thiét ké hé thong

- Gidi thiéu

- Thiét ké hé thong
- Thicong

- Lap trinh h¢ thong

- Két qua, nhan xét, danh gia

Muyc dich ma nhém mong muén dat dugc sau khi hoan thanh san pham Ia:

Biét va thanh tao lap trinh esp8266 giao tiép wifi voi phénqmém Arduino IDE,
giao thic truyén MQTT, bict dugc phuong phap dé diéu khién, giam sat cac thict
bi trong nha mot cach dé dang va thuan tién.

Thiét ké duoc giao dién Web Server dé giam sat trén may tinh va di dong vai
phan mém visual studio code dung dé lap trinh giao dién nén tang OpenHab

Xay dung dugc mo6 hinh mo phong.

Gilp nhdm phat trién hon cac k¥ niang, nghién ctru hoc hoi, 1am viéc nhom, tim
kiém tai li¢u, ty tin thuyét trinh.

Vil



TRUONG PAI HOC SU PHAM KY THUAT CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA DPIEN — PIEN TU Poc lip - Tu do - Hanh phiic

PE CUONG PO AN TOT NGHIEP

1. Ho va tén sinh vién: PHAM VAN DUAN

POAN LIEN
2. M4 sinh vién: 1811505120109 Lép: 18D3
1811505120331 Lép: 18D4

3. Ho va tén nguwoi huéng din: Th.s TRAN DUY CHUNG
4. D¢ tai:

Tén dé tai: THIET KE HE THONG DPIEU KHIEN TU PONG SU DUNG
NEN TANG OPENHAB CHO NGOI NHA THONG MINH

Thoi gian thwc hién: Tiengdy: 11/10/2021  dén ngay:  18/02/2022
5. M ta dé tai.

Khi cudc séng con nguoi duge nang cao, nhitng nhu cau cudc séng hing ngay cang
cao doi hoi phai duoc hd trg tot hon. Va tir nhitng nhu cau thuc té d6 ¥ tudng vé ngdi
nha thdng minh hinh thanh. Mot ngdi nha ma chira dung s 4m ap yéu thuong, tinh yéu
va hanh phuc, moi hoat dong cta con nguoi diéu duogc hd trg va gitp do mot cach linh
hoat, khong nhitng giip do0 ma ngo6éi nha con quan ly mot cach thong minh.
Ngay nay, voi sy phat trién mot cach nhanh chong cua nganh ki thuét dién tir cling nhu
nhiéu nganh khac thi y tudng vé ngdi nha thong minh khong con vudng béi rao can cong
nghé. Viéc diéu khién nha thong minh théng qua Smartphone tao nén budc ngoit 16n
trong viéc diéu khién tu dong, khong day mot cach linh hoat, c6 thé noi su phat trién
khong ngimg cua nhimng chiéc Smartphone da lam cho cong nghé thém budc tién, viée

diéu khién dé dang hon.

Tir y Tudng d6, nhu cau vé cude séng thoai mai nén viée xay dung “THIET KE HE
THONG PIEU KHIEN TU PONG SU DUNG NEN TANG OPENHAB CHO
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NGOI NHA THONG MINH?” dé dap tng phin nao trong cudc séng moi nguoi. Do
thoi gian nghién ctru va thuc hién dé tai chi gidi han trong mot khoang thoi gian nhat
dinh, von kién thic va viéc tim hiéu sdu vé mot hé théng con han ché nén dé tai nay
cling c6 nhiéu thiéu sot dang két, mong quy thay c6 va nguoi doc dong gop v kién dé dé

tai dugc hoan thién hon.
6. Muc tiéu.

Muc tiéu xay dung dugc mot hé théng diéu khién, giam sat cac thiét bi trong nha
mot cach dé dang nhat 1am cho cudc séng thuan tién hon.
+ Piéu khién bat/ tat cai thiét bi trong gia dinh nhu dén, quat...
+ Giam sat cai chi s6 nhiét 46, do am, anh sang, khi gas trong phong.
+ Theo doi nang lvong dién tiéu thu trong gia dinh.
+ Bao mat hé théng.
Véi dé tai nay giup sinh vién c¢6 nhiéu kién thtrc vé cac thiét bi, tip thoi quen nghién

ctru phuc vu cong viéc, ¢6 thé tmg dung trong thuc té.
7. Tinh méi ciia dé tai:

- Sir dung nén tang Openhab 13 mot nén tang ngudén md duge xay dung cho cic tng
dung Smart Home. OpenHAB hoat dong nhu mot trung tim diéu khién, ¢ thé cai dat
duoc trén nhidu nén tang hé diéu hanh va thiét bi khac nhau nhu Linux, macOS,
Windows, Raspberry Pi... va truy cap dugc dudi dang trng dung web, ing dung Android
hoic i0S. OpenHAB c¢6 thé xdy dung mot tng dung c6 tich hop giao thirc MQTT véi
bao mat TLS/SSL.

- TLS/SSL dang duoc sir dung rong rii dé ma hoa dit lidu. Giao thirc bao mat nay cung
cAp su an toan cho dir liéu nhim dam bao khong ai c6 thé doc trom ndi dung trong qué
trinh truyén tin ngoai client va server, ngoai ra giao thirc con sir dung cac chimg chi xac
thie s6 nhim xac thyc thong tin & ca hai phia client va server.

8. Pham vi, d6i twong nghién ciru:

- Péi twong : THIET KE HE THONG PIEU KHIEN TU DONG SU DUNG
NEN TANG OPENHAB CHO NGOI NHA THONG MINH

- Pham vi hoat dong:



Hé théng ung dung cho mdt can hd tur binh dan cho dén cao céip hay bié¢t thy 16n

hozc mot ngdi nha théng minh voi ddy du tinh ning toan dién.
- Phuong phép nghién ctru:
+ Tim hiéu Iy thuyét va di d6i voi thuc hanh.

+ Khao sat, danh gia cac méi trudng thuc té va tim ra nhitng giai phap hay dé phat

trién hé thong.
9. Két qua duv kién dat dwoc :
- Hoan thanh san pham c6 thé giam sat do dugc cac tham sb cac yéu cau dit ra .

8. Tién d¢ thyc hién

TT | Thei gian Noi dung cong viéc Két qua dur kién dat dwoc
Lén y tudng cho dé tai
1 Tudn 1 | Tim hiéu va chon d2 tai Ién
ké hoach chi tiét
. Chon dé tai va ghi dé cuong
2 Tuan 2 .
nhiém vu cua dé tai
Tim hiéu cac dé tai va xay
3 Tuén 3 dung mot hé théng canh bao
cho can ho
. Gip GVHD dé bao céo vé
4 Tuan 4 .
hudng thyc hién dé tai.
. Tim hiéu vé giao thire MQTT
5 Tuan 5 o
va nén tang Openhab.
. Nghién ctru thiét ké ché tao
6 Tuan 6 .
phan cling .
7 Tuan 7 Lap trinh diéu khién
. Lap trinh diéu khién giao tiép
8 Tuan 8 o
vé phan cling
. Lap trinh diéu khién , lap rap
9 Tuan 9
linh kién




10 Tuan 10 | Sap xép bd tri cho hop li
. B4o cdo tién d6 cho GVHD.
11 Tuan 11
Hoan thién mo hinh.
12 Tuan 12 | Viét béo cdo.
. Kiém tra hoat dong cua hé
13 Tuan 13 ,
thong.
. Hoan tit bao céo.
14 Tuan 14 , .
Khac phuc cac su co.
V4 13i cac su cb néu co.
. Hoan thi¢én chinh chu bao
15 Tuan 15 ,
cdo, chuan bi gdp GVPB va
bao vé.
Pa Nang, ngay 11 thang 10 nam 2021.
BO MON DUYET NGUOI HUONG DAN SINH VIEN

ThS. Tran Duy Chung

Pham Vin Duan — Doan Lién
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TRUONG DAI HOC SUPHAM KY THUAT CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA DIEN - PIEN TU Doc 1ap - Tu do - Hanh phiic

NHIEM VU PO AN TOT NGHIEP
Giang vién huéng dan: ThS TRAN DUY CHUNG
Sinh vién thuc hién: PHAM VAN DUAN Ma SV: 1811505120109
DOAN LIEN M4& SV: 1811505120331

1. Tén @ tai. THIET KE HE THONG DIEU KHIEN TU DONG SU DUNG
NEN TANG OPENHAB CHO NGOI NHA THONG MINH

2. Cdc so liéu, tai liéu ban dau:

So liéu:

- St dung mang WiFi dé truyén dan va déng bo héa dit lidu theo thoi gian.

- Sir dung cam bién nhiét o, cam bién d6 am, cam bién khi gas, cac sd lidu vé thoi tiét,
céc thiét bi dén va hé thong do luong dé 1dy dit liéu kiém tra giam sat va diéu khién cac
thiét bi trong nha.

- St dung Board mach Node MCU ESP8266 cho phép két ndi may tinh thong céc giao
thac MQTT.

- Céc tin hiéu hién thi dén nguoi dung 1a dang s6 va biéu do cap nhat theo thoi gian, giao
dién web/app dua trén nén tang Openhab dé diéu khién va hién thi trang thai cac thiét
bi.

Tai liéu ban dau:
- Tim hiéu cac thong tin qua cac trang mang, va tham khao cac sach, béo tai li¢u
chuyén nghanh.
- Tai liéu vé Cloud Server Openhab.
- Tai liéu vé lap trinh WEB.
- Tai liéu vé 1ap trinh vi diéu khién, cac chuan giao tiép...
- Tai liéu vé giao thirc MQTT bao mat TLS.
- Tai liéu vé cong nghé IOT.

3. Ngi dung chinh ciia do dn: ‘ ) A 7 o
“THIET KE HE THONG DPIEU KHIEN TU DONG SU DUNG NEN TANG

OPENHAB CHO NGOI NHA THONG MINH” d¢ quan 1y va diéu khién cac thiét bi

dién trong nha, thong qua Web/app c6 thé hién thj duoc trang thai, diéu khién duoc thiét

bi va quan sat duoc cac sd liéu.

e Chuong 1: Tong Quan chung

Trinh bay vé dit van dé dan nhap ly do chon dé tai, muc tiéu, ndi dung nghién ctru, céac

gidi han thong s6 va b cyc do an.

e Chuong 2: Co S¢ Ly Thuyét

Xil



Trinh bay vé cac Iy thuyét c6 lién quan dén cac van dé ma dé tai s& dung dé thuc hién
thiét ké, thi cong cho dé tai.

e Chuong 3: Thiét Ké VVa Thi Cong,

Gi6i thiéu tong quan vé cac yéu cau cua dé tai ma minh thiét ké gdm nhiing phan nao.
Thiét ké so dd khdi hé théng, so dd nguyén ly toan mach, tinh toan thiét ké mach. Trinh
bay vé qua trinh v& mach in lap rap cac thiét bi, do kiém tra mach, 1ip rap mé hinh. Thiét
ké lwu dd giai thuat cho chuong trinh va viét chuong trinh cho hé thdng. Trinh bay vé
nhirng két qua di dugc muc tiéu dé ra sau qua trinh nghién ctru thi cong. Tl nhimng két
qua dat duoc dé danh gia qua trinh hoan thanh dugc bao nhiéu phan tram.

e Két Luan Va Hudng Phat Trién

Trinh bay vé nhitng két qua ma d6 an dat duoc, nhitng han ché, tir d6 rat ra két luan va
huéng phat trién dé giai quyét cac van dé ton dong dé d6 an hoan thién hon.

4. Cdc sdn pham dw kién

- Hoan thanh san pham c6 thé gidm sat do cac tham so6 yéu cau de ra.

- Bao céo tong két d6 an t6t nghiép
5. Ngay giao do dn: 11/10/2021

6. Ngay nép dé dn: 18/02/2022
Pa Nang, ngay 11 thang 10 nam 2021
Truwéng B6 mon Nguwoi hwéng dan

ThS. Tran Duy Chung
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LOI NOI PAU

Ngay nay véi su phat trién caa khoa hoc céng nghé, vi diéu khién va dién ta vién
thdng ngay cang thong dung thi cac san pham cua duoc tao ra tir cac két qua nghién ctu
ché tao duoc ng dung vao hau hét tit ca cac linh vuc doi sbng sinh hoat va san xuat dé
dap ang nhu cau caa xa hoi, giap con ngudi tiép can gan hon voi cac thiét bi dién tir
hién dai. D3c biét trong nhitng ndm gan day nha thong minh (smart home) xuat hién va
hgay cang pho bién tir khach san, cac Resort sang trong cho dén nhitng ngoi hha & hién
dai déu duoc lip dat hé théng diéu khlen thong minh. Theo xu hudng phat trién cua xa
héi va tinh tng dung cao ching em quyét dinh lya chon nghién cur dé tai: “THIET KE
HE THONG PIEU KHIEN TU PONG SU DUNG NEN TANG OPENHAB CHO
NGOI NHA THONG MINH”.

Viéc hoan thanh d6 &n 1an ndy gilp chdng em nam chic va hiéu rd hon céac kién
thire da hoc, tir d6 van dung nhiing kién thirc da hoc dé tao ra cac san pham thuc té, dap
tmg duoc nhu cau cta xa hoi. Trong qua trinh thuc hién thi khong thé tranh khoi viéc
gap nhitng kho khin, do d6 sé kich thich sinh vién tu duy dé tim ra phuong an toi uu va
trao doi thao luan vai thay c6, ban be.

Trong qué trinh thuc hién chung em d ¢ gang hét sic dé hoan thién mot céch
t6t nhat. Tuy nhién do han ché vé kinh nghiém thuc té va thoi gian thuc hién nén viéc
giai quyét dé tai 1a khong thé tranh khoi nhiing thiéu sét. Do d6 rat mong céc thay cd va
c4c ban sinh vién dong gop vy kién dé ching em cé thé hoan thién tét hon.

Chaing em xin gui 101 cam on sau sic dén thay Tran Duy Chung. Thay da truc
tiép hudng dan, theo sat, chi bao nhiét tinh giap d& ching em tir khi bat dau cho dén khi
hoan thanh dé tai.

Chung em ciing xin chan thanh cam on quy Thay, Co trong Khoa Pién truong
Pai hoc Su Pham K§ Thuat d4 truyén dat kién thirc trong suét thoi gian ching em hoc
tap tai trueong.

Chung em xin chan thanh cam on!

Sinh vién thuc hién dé tai
Pham Vin Duan — Poan Lién
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CAM DOAN

Chiing em xin cam doan déy la dé tai nghién ctiru cua nhém ching em cing véi
su hudng dan tan tinh caa thay Tran Duy Chung

Cac noi dung nghién ctu, s liéu va két qua da néu trong db &n 1a trung thuc va
chua tirng dugc bao vé hay bao céao trude do. Trong bao cao c6 ching em c6 tham
khao mot so tai liéu va da duoc liét ké ¢ phan tai liéu tham khao.

Nguoi thuc hién dé tai
Pham Vian Duan — Poan Lién
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THIET KE HE THONG PIEU KHIEN TU DONG SU DUNG NEN TANG OPENHAB CHO NGOI NHA THONG MINH

MO DAU

Ngay nay trén thé gidi v6i sy bung nd cua cac nganh coéng nghé thong tin , dién

. ba lam cho doi séng cua con nguoi ngay cang hoan thién.Cac thiét bi ty dong

hoa da ngay cang xam 1an vao trong san xuat va tham chi 1a vao cudc sdng sinh hoat

hang ngay cta mdi con ngudi. Do d6 mot ngdi nha théng minh khong con 1a mo uoc

cua con nguoi nira ma no6 da trd thanh hién thyc hoa. Sy bung nd cua cac nganh cong

ngh¢ thong tin, dién tir 1a co s¢ qua trinh phat trién cong ngh¢ duoc day nhanh lam cho

doi sdng khai sic. Cung voi su phat trién d6 thi nhu cau vé mot cude séng khdng nhiing

day du ma con thoai méi va tién lgi cia con ngudi ciing ngay mot gia ting. Trong
nhitng ndm gan ddy, ngdi nha théng minh di xuat hién va duoc tng dung rdng réi.

Su ra doi cua cac cdng nghé giam sat, dieu khicn va Internet of Things (10T). Vi
vay nhom em da nghi€n ciru V€ van dé nha théng minh, nhom da chon dé tai “THIET
KE HE THONG PIEU KHIEN TU PONG SU DUNG NEN TANG OPENHAB
CHO NGOI NHA THONG MINH” véi muyc dich phat trién hé thong diéu khién
khong day trong ngdi nha, dya trén nén tang ma nguon ma Openhab va giao thirc
MQTT ngudi dung c6 thé thao tac diéu khién., giam sét, cac thiét bi dung trong gia
dinh théng qua mot chiéc smatphone, tablet hoic may tinh, ... mot cach dé dang va
thuan tién dap tng nhu cau tién loi cho nguoi dung. Pé tai trén khong phai 1a qua moi,
nhung n6 du dap ung dugc mot lugng kién thirc vé dién tir va dugc ung dung rat thuc
té d6i v6i doi sdng hién nay.

Dé tai nay duogc thuc hién dya trén sy huéng dan tan tinh ciia théy Tran Duy Chung,
cling nhu sy hd tro vé thiét bi ctia nha trudng va qua ca tai liéu co san trude d6 dé thuc
hién dé tai rat mong nhan duoc su gop ¥ cuia hoi ddng bao vé, thiy cd, va cac ban sinh
vién dé co thé nang cao chit luong cua dd an

No6i dung thyc hién bao gdm: nghién ctru tong quan, co'sO ly thuyét va cac module
lién quan, thiét ké hé thong bao gdm phan cung, phan mém va sever dé lién két giira
phan cing va phan mém. Sau do thyc hién va kiém tra ting phan, kiém tra tin hiéu
giita phan ctng va sever, phan mém va sever rdi sau d6 moi thyc hién két n6i toan bo
thanh mot hé théng diéu khién tir phan ciing sang phan mém va nguoc lai.

Trong khudn kho dé tai nay, nhom s& dé xuat ra cac phuong an ky thuat dé thiét
ké hé thong gidm sat va diéu khién céc thiét bi dién trong gia dinh. Tuy nhién voi kien
thire duoc hoc hoi va tim hiéu con nhiéu mat han ché, nhirng phuong an ma nhém dua
ra cling co thé chua phai 13 nhiing phurong an t6i uu nhat d6i véi hé théng va cung kho
¢ thé ma tranh khoi nhitng thiéu sét, nén nhom rat mong nhan dugc nhitng déng gop
va y kién danh gia tir quy thiy co, ban bé va cac cong ty doanh nghiép tir ¢6 nhém c6
thé hoan thién san phém mdt cach tdi wu va tdt hon.

Sinh vién thyc hién: Pham Vin Dudn, Poan Lién Ngudi hudng dan: ThS Tran Duy Chung 1



THIET KE HE THONG PIEU KHIEN TU DONG SU DUNG NEN TANG OPENHAB CHO NGOI NHA THONG MINH

CHUONG 1: TONG QUAN

1.1 bat vin dé

Ngay nay, trén thé gi6i sy bung nd caa cac nganh cong ngh¢ thong tin, dién tu da
1am cho doi sdng cua con ngudi ngay cang hoan thién. Cac thlet bi thong minh da ngay
cang dugc ung dung vao cudc SOng sinh hoat hang ngay cua mdi con nguoi. Pac biét 1a
Smartphone da trd thanh vat gan lién voi mdi ca nhan.

Hinh 1. 1: Cudc séng con ngudi va cdng nghé

Pé tai “THIET KE HE THONG PIEU KHIEN TU PONG SU DUNG NEN
TANG OPENHAB CHO NGOI NHA THONG MINH” dé ning cao chét luong cudc
séng con ngudi va dap Gmg cac nhu ciu ngay cang manh mé trong thoi dai cong nghé
sO.

Véi sy phat trién ngdy cang manh mé cua khoa hoc cong nghé, vi diéu khién ngay
cang thong dyng va hoan thién hon, Sy xudt hién ciia vi diéu khién da hd trg cho con
nguoi rt nhiéu trong 1ap trinh va thiét ké, nhét 14 d6i voi nhiing nguoi bat dau tim tOi
vé vi diéu khién ma khong c6 qua nhiéu kién thirc, hiéu biét sau sic vé vat 1y va dlen tur.
Phén ciing cta thiét bi di duoc tich hop nhiéu chirc nang co ban va la ma nguon mo.
Chinh vi nhing 1y do nhu vay nén cic dong vi diéu khién hién dang dan phé bién va
duoc phat trién ngay cang manh mé trén toan thé giéi.

Pic biét trong nhitng thap nién gan ddy cung voi su phat trién cta hé thong thong
minh, nganh tir dong hoa di phat trién va tao ra budc ngoit quan trong trong linh vuc
ngdi nha thong minh phuc vu nhu cau ngay cang cao ciacon ngudi trong doi séng. Tai
viét nam da bat dau c6 nhiéu cong ty chuyén lip dit ngoi nha hodc hé thong thong minh
trong d6 phai ké dén cong ty BKAV.

Sinh vién thuc hién: Pham Van Duan, Poan Lién Ngudi huéng dan: ThS Tran Duy Chung 2



THIET KE HE THONG PIEU KHIEN TU DONG SU DUNG NEN TANG OPENHAB CHO NGOI NHA THONG MINH

Camera

=
Light

Hinh 1. 2: Nha thong minh

Hay nghi vé nhitng viéc chung ta phai lam mdi ngdy & nha nhu: Bat tit bong dén,
Tivi, hé théng bao dong, bao chay, bat diéu hoa, bat quat, tudi nudc tu dong cho vudn
cdy, ... Ngoai ra ngdi nha ciia chiing ta con c6 thé giam sat dugc bang Smartphone va
gti SMS vé cho chu nha biét khi ¢6 nguoi la dot nhap.

Xuat phat tir nhirng thyc tién néi trén, chung em quyet dinh thyuc hién dé tai cho do
an tot nghiép cua minh: “THIET KE HE THONG PIEU KHIEN TU PONG SU
DUNG NEN TANG OPENHAB CHO NGOI NHA THONG MINH”

1.2 Hudng gii quyét van dé

C6 nhiéu huéng giai quyét thiét ké bo xir 1y trung tam dé diéu khién ngdi nha gom
co:

- Dung IC roi 7

- Dung vi diéu khién

- Dung rasberry

O day nhém di chon huéng giai quyet 1a dung vi diéu khlen esp8266 phu hop nhirng
tiéu chi cua nhom nhu 1a muon tim hiéu nghién ctu vé& Arduino hoic quan trong la
esp8266 c6 kha nang két ndi vai Internet, Android véi gia thanh vira phai khong qua
tam tay nhu PLC, ciing nhu khong phai thiét ké thém mach chuyén doi RS232 dé giao

tiép v6i may tinh nhwEPROM. Va vi dé tai chi dugc lap dat trén mo hinh véi kich thudc
nho nén dung ESP8266 1a hop ly nhat

1.3 Muc tiéu

Thiét ké hé thong giam sat va diéu khién thiét bi trong nha, diéu khién cac thiét bi
thong qua Openhab va phim nhan ctiing. Hé théng diéu khién bang hong ngoai. Cac
théng s6 hién thi nhu trang théi cua, trang thai thiét bi, nhiét o, do am, 6 am dat, khi
gas duoc hién thi trén man hinh LCD va trén cac giao dién App Android, 10S mét cach
truc quan.

Tim hiéu giao thirc MQTT truyén nhan di liéu caa vi diéu khién ESP8266

Sinh vién thyc hién: Pham Vin Duan, Poan Lién Ngudi huéng dan: ThS Tran Duy Chung 3



THIET KE HE THONG PIEU KHIEN TU DONG SU DUNG NEN TANG OPENHAB CHO NGOI NHA THONG MINH

1.4 Ngi dung nghién ciu ) ) ) ) )

_ bé tai “THIET KE HE THONG PIEU KHIEN TU PONG SU DUNG NEN
TANG OPENHAB CHO NGOI NHA THONG MINH?” ¢6 céac ndi dung chinh nhur
sau:

- Tim hiéu cac hoat dong cua cac md hinh nha théng minh.

- Thu thap dit liéu quy trinh thiét ké mot ngdi nha théng minh.

- CAc giai phap thiét ké hé théng, mé hinh nha théng minh.

- Lua chon céc thiét bj trong viéc thiét ké mé hinh nha loT (ESP8266, Module thoi gian
thuc, relay dong ngét, bom nudéc, man hinh hién thi, cdc cam bién nhu cam bién nhiét
do, do am, khi gas, PIR ...)

- Tim hiéu cac chuan truyén thdng UART, 12C, MQTT

- Thiét ké giao dién diéu khién va giam sat: Web server, App android, Openhab. Thiét ké,
thi cobng mach.

_ Thiét k&, thi cong hé théng didu khién.

- Thiét ké, thi cdng mé hinh ngbi nha.

- Viét chuong trinh cho ESP8266.

- Lap rap hé thong diéu khién vao mé hinh va chay thir nghiém.

- Chinh stra cac 13i xuét hién.

- Panh gia két qua thyc hién.

- Viét b4o céo luan van.

- B4o cao dé tai tot nghiép.

1.5 Gi6i han dé tai

Trong pham vi cho phép nhom chi thi cong ngdi nha théng minh trén mé hinh. Trong
thoi gian thuc hién dé tai 1a ¢é han, voi luong kién thire duoc truyén dat trong sudt khoa
hoc va kha ning c6 han, nhdm thyc hién dé tai chi giai quyét nhirng van dé sau:

- Quan ly muc ti¢u thy nang lugng dién trong gia dinh.

- Giam sat thiét bi dién, nhiét do, khi Gas trén Smartphone.

- Piéu khién thiét bi dién trong nha qua, bat tat hé théng an ninh théng qua cam
bién hoac smartphone.

1.6 Bo cuc
Chuwong 1. Tong Quan

Chuong ndy trinh bay dt van dé dan nhap 1y do chon dé tai, muc tiéu, noi dung
nghién cau, cac gici han thdng s6 va bo cuc do an.
Chuong 2: Co S¢ Ly Thuyet.

Chuong nay trinh bay cac ly thuyét c6 lién quan dén cac van dé ma dé
tai s& dung dé thuc hién thiét ké, thi cong cho d¢ tai.
Chuwong 3: Thiét Ké va Thi Céng Hé Thong

Chuong nay gidi thiéu téng quan vé cac yéu cau cua dé tai vé thiét ké va
cac lién quan dén dé tai. két qua thi cong phan cang va nhiing két qua hién thi
trén man hinh hay giao dién dién thoai, dua ra nhan xét va danh gia san pham
mo hinh da hoan thanh.
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Két Luan va Huwéng Phat Trién

Chuong nay trinh bay ngdn gon nhiing két qua da thu dugc dya vao
nhitng phuong phap, thuat toan da kién nghi ban dau
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CHUONG 2: CO SO LY THUYET VA CONG NGHE
2.1 Tong quan vé céng nghé 10T
2.1.1 Céng ngh¢ 10T la gi?

Internet of Things (10T) 1a mot kich ban cua thé gigi, khi ma mdi d6 vat, mdi do
vat, con ngudi dugc cung cap mot dinh danh cua riéng minh, va tat ca c6 kha nang truyén
tai, trao doi thong tin, di liéu qua mot mang duy nhat ma khéng can dén sy tuong tac
tryc tiép gilta ngudi Vi nguoi, hay ngudi vi may tinh. IoT da phat trién tir sy hoi tu
cua céng nghé khdng day, codng nghé vi co dién tir va Internet.

Theo khai niém ta c6 the hicu Internet of Thing (10T) 1a moi vat déu c6 thé két noi
véi nhau qua Internet, nguoi dung co thé kiém soat do vat caa minh qua mat thiét bi
thong minh nhu laptop, table PC hay smartphone.

Internet of Things ra doi dang dan cy thé hoa cac bo phim khoa hoc vién tuong
thanh hién thyc trong doi song.

2.1.2 Internet of Things - Xu hwong cong nghé twong lai?

Mac du khai niém Internet of Things dugc dua ra tir 1au. Nhung trong nhing
niam gan day né méi dugc nhiéu doanh nghiép cting nhu cac nha khoa hoc dé y va phat
trién manh me. Trong cac nam gan day tai cac trién 1am cong nghé CES, trién lam di
dong toan cau... cac hang san xuat Ion thay nhau dua ra cac thiét bi théng minh: tivi
thdng minh, ta lanh thong minh va y tudng vé nha thong minh... lién tuc dugc gidi thiéu.

‘ Va khi gay duoc sy chu y cua cong d6ng, loT da cho thay tiém niang cta minh
bang nhiing con so dang kinh ngac.

2.1.3 Xu hwong va Tinh chdt cia The Internet Of Things Théng minh

Sy théng minh va tu dong trong diéu khién thuc chat khdng phai 1a mot phan trong
y tuong vé loT. Cac may moc c6 thé dé dang nhan biét va phan hoi lai méi truong
xung quanh (ambient 1ntelhgence) chung cling ¢6 thé tu diéu khién ban than
(autonomous control) ma khong can dén két néi mang. Tuy nhién, trong thoi gian gan
day nguoi ta bat dau nghién ciu két hop hai khéi niém 10T va autonomous control lai
v6i nhau. Tuong lai cta 10T ¢6 thé 1a mot mang ludi cac thuc thé théng minh c6 kha
nang ty t6 chirc va hoat dong riéng I¢ ty theo tinh huéng, méi trudng, dong thai chiing
cling c6 thé lién lac voi nhau dé trao d6i thdng tin, dir ligu.

Viéc tich hop tri théng minh vao 10T con c6 thé gilp cac thiét bi, may mac, phan
mém thu thap va phan tich cac dau vét dién tir cia con nguoi khi ching ta twong tac
vé6i nhitng thir thdng minh, tir d6 phat hién ra céc tri thac méi lién quan toi cudc séng,
moi trudng, cac mdi trong tac x4 hoi ciing nhu hanh vi con ngudi.

2.1.4 Kién tric dea trén s kign
Cac thyuc thé, may méc trong 10T s& phan hdi dya theo céc su kién dién ra trong Ilc

ching hoat dong theo thai gian thuc. Mot sé nha nghién ciiu tirng noi rang mot mang
ludi cac sensor chinh la mot thanh phan don gian cua loT.
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2.1.5 Lamgt he théng phic tap

Trong mot thé gigi ma, 10T s& mang tinh chat phirc tap boi né bao gom mot
lwong l6n cac duong lién két giira nhirng thlet bi, may mdc, dich vu véi nhau, ngoai
ra con boi kha nang thém vao cac nhan tbc mai.

2.1.6 Kich thwoc

Mot mang ludi 10T ¢6 thé chira dén 50 dén 100 nghin ti dbi tuong dugc két
néi va mang ludi ndy c6 thé theo ddi su di chuyén cua ting d6i twong. Mot con
ngudi song trong thanh thi cé thé bi bao boc xung quanh boi 1000 dén 5000 ddi
tuong co kha nang theo doi.

2.1.7 Vidn dé khong gian, theéi gian

Trong 10T, vi tri dia Iy chinh x&c cua mot vat nao d6 1a rat quan trong. Hién
nay, Internet chu yéu duoc st dung dé quan li thong tin dugc Xir ly boi con nguoi.
Do d6 nhiing thong tin nhu dia diém, thoi gian, khong gian cua ddi tuong khong
may quan trong boi ngudi xur I thong tin co thé quyét dinh céc thdng tin nay c6 Can
thiét hay khdng, va néu can thi ho c6 thé b sung thém. Trong khi dé, IoT vé ly
thuyét s& thu thap rat nhiéu dit liéu, trong dé c6 thé cé di liéu thira vé dia diém, va
viéc xt i dir liéu d6 duge xem nhu khong hiéu qua. Ngoai ra, viéc xu 1i mot khoi
lwgng 16n dit liéu trong thai gian ngin da dé dap ung cho hoat dong cua cac di
tuong cling la mot thac thac hién nay.

2.1.8 Ung dung cia loT

Hinh 2. 1: Ung dung cua Internet Of Things

loT ¢6 ung dung rong vo cing, ¢d thé ké ra mot sé thu nhu sau:

- Quan Ii chat thai
- Quan li va lap ke hoach quan 1i d6 thi
- Quan li mdi truong
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Phan hdi trong cac tinh hudng khan cip
Mua sam thong minh
Quan i cac thiét bi ca nhan

2.2 Giéi thiéu cac thiét bj vao ra sir dung trong dé tai

Thiét bi dau vao: Cam bién nhiét d6 - @6 am DHT11, cam bién khi gas, cam bién
hong ngoai, ndt nhan, RFID, Module do dién ning PZEM — 004T.

Thiét bi d::?lu ra; thiét b1 cong Sué'}t: dong co servo, bom nude, dong co DC, dén
220V; thiét bi giao tiep cdng suat: transistor, opto, relay; thiet bi hién thi: LCD 16x2

Thiét bi diéu khién trung tam: ESP8266
Céc chuan truyén dit liéu: UART, 12C, MQTT, HTTP
Thiét bi giao dién diéu khién: dién thoai Android, Laptop, Web server, app android.

2.3 Gigi thiéu phan cirng
2.3.1 Cam bién

2.3.1.1 Cam bién DHT11:

Cam bién d6 am va nhiét ¢6 DHT11 Ia cam bién rat thong dung hién nay vi chi

phi ré va rat dé lay dir liéu thong qua giao tiép 1 wire. Bo tien xir Iy tin higu tich hop
trong cam bién gilp ban c6 dugc dir liéu chinh xac ma khéng phai qua bat ky tinh toan

nao.

DHT11 pins
W
DATA

_ W N e

GND

Hinh 2. 2: Cam bién DHT11
Thong tin ky thuat:
Nguén: 3 — 5 VDC.
Dong sir dung: 2.5mA max (khi truyén dit ligu).
Do tot & d6 am 2080%RH véi sai s6 5%.
Do t6t & nhiét do 0 — 50°C sai s6 +2°C.
Tan s6 ldy mau téi da 1Hz (1 giay 1 1an)

Kich thuéc 15mm x 12mm x 5.5mm.
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4 chan, khoang cach chan 0.1".

Lwa chen cam bién: Trong qué trinh hoc ciing vai thuc tap, nhom da dugc biét cach
str dung cam bién nhiét ¢6 DS18B20 do vay nén nhdm chon cam bién DS18B20 dé
thuc hién viéc doc nhiét 6 phong. Bé doc nhiét do, d6 4m cho vuon cly nhém sir
dung cam bién DHT11 do né c6 chi phi ré va cd thé doc dugc nhiét do 1an d6 am.

2.3.1.2 Cam bién khi Gas:

Cam bién khi Gas (LPG/CO/CH4) MQ-2: MQ-2 sir dung phan tir SnO2 ¢6 d6 dan dién
thip hon trong khong khi sach, khi khi d& chéy ton tai, cam bién co do dan dién cao hon,
nong do chét d& chay cang cao thi do dan dién caa SnO2 s& cang cao va duoc twong tng
chuyén ddi thanh muc tin hiéu dién. MQ-2 1a cam bién khi c6 d6 nhay cao véi LPG,
Propane va Hydrogen, mé-tan (CH4) va hoi d& bat lira khéc, véi chi phi thap va phu hop
cho céc ting dung khac nhau. Cam bién xuat ra ca hai dang tin hiéu 12 Analog va Digital,
tin hiéu Cam bién khi gas MQ5: Sir dung dé do khi gas trong méi truong. Cam bién c6
d6 nhay cao, kha nang phan hoi nhanh, d6 nhay c6 thé diéu chinh duoc bang bién tro.
Ngudn hoat dong 5V.

\'(’(/

CND
Dout Lout

Hinh 2. 4: Cam bién khi gaz MQ5 Hinh 2. 3: Cam bién khi gaz MQ2

Lua chon cam bien: Giira hai loai cam bién MQ2 va MQ5 thi MQ2 phé bién, ¢6 gia
thanh ré hon nén nhom st dung cam bién MQ2 dé doc khi gas
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2.3.1.3 Cam bién di¢n dung TTP223-BA6

U2

Cap OUT 1 | 6
=ap o e Q TOG 3.3V

. 2 5

SGND VSS VDD
PAD |— 31 AmB A— ’"‘%j
TP2 TTP223-BA6
PCB-Touchpad 1
—~Cl14
33p NS NS
SGND SGND
AHLB =1 - Active Low
AHLB =0 - Active High
SGND TOG = 0 - Direct mode

Hinh 2. 5: So @6 nguyén ly cam bién dién dung TTP223-BA6
Gidi thiéu vé IC cam bién dién dung TTP223-BA6
TTP223 Ia mot IC phat hién cham phim cam ung, viéc phat hién cham cam bién cua IC
dugc thiét ké dé thay thé viéc nhan nat bam tryc tiép thong thuong, vai kich thuéc cam
bién da dang. tiéu thu dién niang thap va dién 4p hoat dong rong la tiép xuc tinh ning
chinh cho cac trng dung DC —AC.
So d6 chan va chiic nang
- Chan TOG ndi GND chon mode direct
- Chan AHLB I chan chon mic dién ap dau ra chan Q khi cham phim, néi ALHB Vi
GND chéan Q ¢ muc active hight khi cham phim chan Q & muac dién 4o cao.
Muc dich sur dung IC TTP223-BA6
Str dung IC TTP223-BA6 dé thiét ké mach cam bién dién dung 3 kénh dung dé bat tat
thiét bi va diéu chinh céng suat hoat dong cua thiét bi tiéu thu trong dé tai Smart home.
2.3.2 Module thet gian thac DS1307

2.3.2.1 Gigi thigu DS1307

DS1307 la chip thoi gian thuc hay RTC (Read time clock). Pay 1a mot IC tich
hop cho thai gian bai vi tinh chinh xéc vé thoi gian tuyét ddi cho thoi gian: Thir, ngay,
thang, nam, gio, phut, gidy. DS1307 la ché tao boi Dallas. Chip nay c6 7 thanh ghi 8 bit
mai thanh ghi nay chira: thir, ngay, thang, nam, gid, phat, gidy. Ngoai ra DS1307 con
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chta 1 thanh ghi diéu khién ngd ra phu va 56 thanh ghi tréng cac tshanh ghi nay c6 thé
dung nhu 14 RAM. DS1307 dugc doc théng qua chuan truyén thong 12C nén do d6 dé
doc duogc va ghi tir DS1307 théng qua chuan truyén thong nay. Do n6 duoc giao tiép
chuan 12C nén c4u tao bén ngoai né rat don gian.

x1 1Y 8 Vee

X2 ] 2 7 [ sQw/OUT
Vear] 3 6 [3SCL
eND 4 5 1SDA

DS1307 8-Pin DIP (300-mul)

X1 0|l & M Vee

X2 )2 7 10 SQW/OUT
Vear[OI| 3 6 0 scL
GND O] 4 5 HO SDA

DS1307 8-Pin SOIC (150-mul)

Hinh 2. 6: So @6 chan DS1307

Trén 1a hai dang cdu tao cia DS1307. Chip nay c6 8 chan va ching ta hay

dung la dang Dip va cac chan n6 dugc mo ta nhu sau:

- X1 va X2 la dau vao dao dong cho DS1307. Can giao dong thach anh
32.768 Khz.

- Vbat la nguon nudi cho chip. Ngudn nay tir (2V- 3.5V) ta lay pin c6 ngudn
3V. Pay 1a nguon cho chip hoat dong lién tuc khi khong c6 ngudn Vee ma
DS1307 van hoat dong theo thoi gian.

- Vcce la ngudn cho giao tiép 12C. Bién ap cung cap la 5V chuan va dugc
ding chung véi vi xtr ly. Néu Vee khdng ¢6 ma Vbat c6 thi DS1307 van
hoat dong binh thuong nhung ma khong ghi va doc duoc dir ligu.

- GND la ngudn mass chung cho ca Vcc va Vbat.

- SQWI/OUT la mot ngd ra phu tao xung dao dong (xung vuéng). Chan nay
khong anh huéng dén thai gian thuc nén ching ta khong sir dung chan nay
trong thoi gian thuc va bo tréng chan nay.

- SCL va SDA Ila hai bus di liéu cia DS1307. Thdng tin truyén va ghi déu
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duoc truyén qua 2 dudng truyén nay theo chuan 12C.

2.3.2.2 Té chirc thanh ghi trong DS1307

CAu tao bén trong cia DS1307 bao gém mach nguédn, dao dong, logic va con
tro, thanh ghi thuc hién viéc ghi doc. Do trong céc bai toan ching ta thuong sur
dung DS1307 cho ddng hd thoi gian thuc nén do d6 ching ta chi quan tim dén
viéc ghi doc céc thanh ghi can thiét (sec, min, hour...) thong qua chuan truyén
thong 12C.

Trong bd nhé cua DS1307 c6 tat ca 64 thanh ghi dia chi tir 0 dén 63 va duoc
bat dau tir 0x00 dén 0x3F nhung trong d6 chi c6 8 thanh ghi dau la thanh ghi thoi

gian thuc.

Céc thanh ghi thoi gian thuc né duoc sap sép theo thir tu: gidy, phut, gio, thi,
00H

SECONDS
MINUTES
HOURS
DAY
DATE
MONTH
YEAR
07H CONTROL

08H RAM
3FH 56 x 8

Hinh 2. 7: Thanh ghi DS1307
ngay, thang, nim va bat dau tir thanh ghi gidy (0x00) va két thic bang thanh ghi
nim (0x06). Riéng thanh ghi Control dung dé diéu khién ngd ra cua chan
SQWI/OUT nén trong thyc té nén khéng may ai str dung thanh ghi nay trong thoi

gian thuc nén chdng ta bo qua thanh ghi nay.
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Do 7 thanh ghi dau tién 1a kha quan trong cho thoi gian thyc va 1a thanh ghi
gquan trong nhét trong con DS1307 nén ching ta phai hiéu dwgc cach té chic thanh
ghi nay trong DS1307.

BIT? | | | ‘ | BT
00M | CH 10 SECONDS SECONDS 00-59
0 10 MINUTES MINUTES 00-56
s |12 10 HR 01-12
0|0 0 0 [ 0 DAY -7
81-:;8«29
) |-J 1"._
0 10 DATE DATE s
) ) [ ’0 1
0 0 0 MONTH MONTH 01-12
10 YEAR YEAR 00-99
orH | out | O 0 |sqwe| O 0 | Rst | RS0

Hinh 2. 8: T6 chtc thanh ghi DS1307

Nhin bang trén chiing ta thiy cac thanh ghi duoc mé hda theo bit. Mdi bit trong
thanh ghi déu c6 chuc ning riéng.

Thanh ghi gidy (0x00): Pay la thanh ghi gidy cua DS1307. Nhin hinh trén ta
thay duoc tir bit 0 dén bit 3 12 dung dé ma hoéa sé BCD hang don vi cia gidy. Tiép
theo, tir bit 4 dén bit 6 dung dé ma héa BCD hang chuc cua gidy. Tai sao n6 chi
str dung c6 3 bit nay la do gidy cua ching ta I6n nhat chi dén 59 nén hang chuc
I6n nhét 12 5 nén chi can 3 thanh ghi nay 1a da m& hoa. Con bit tha 7 ¢6 tén 1a
“CH” 1a “Clock Halt — Treo dong ho”, do d6 néu bit 7 nay duoc dua lén 1 tuc la
khoa dong ho nén do d6 né vo hiéu hda chip va chip khéng hoat dong. Nén do vay

lac nao ciing phai cho bit 7 nay luén xubng 0 tir lac dau (cai nay st dung Iénh
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and vai OX7F).

Thanh ghi phut (0x01): Pay la thanh ghi phat cia DS1307. Clng nhin trén
hinh thanh ghi nay duoc t6 chirc nhu thanh ghi gidy. Ciing 1 3 bit thip dung dé
ma héa BCD chir s6 hang don vi va s6 hang truc chi 16n nhat 1a 5 nén do d6 chi
can ding tir bit 4 d&én bit 6 ¢ ma héa BCD tiép chir s6 hang chuc. Nhung thanh
ghi ndy c6 sy khac biét voi thanh ghi gidy 13 bit 7 né di mic dinh bang 0 rdi nén
do d6 chung ta khong phai lam gi vai bit 7.

Thanh ghi gio (0x02): Pay la thanh ghi gio ctia DS1307, thanh ghi nay duoc
coi 1a phirc tap nhat nhung ma nhin bang thi thiy cac t6 chuc cua né ciing hop 1y.
Trudéc tién chlng ta thdy duogc rang tir bit 0 dén bit 3 né dung dé ma héa BCD cua
chir s6 hang don vi cia gid. Gid con ¢6 ché do 24h va 12h nén do d6 no phirc tap
& cac bit cao (bit 4 dén bit 7) va su chon ché o 12h va 24h n6 lai nam ¢ bit 6. Néu
bit 6 = 0 thi ¢ ché d6 24h thi do chir s6 hang chuc 16n nhat 14 2 nén do d6 né chi
ding 2 bit (bit 4 va bit 5) @& ma hda BCD chix s6 hang chuc cua gio. Néu bit 6 =
1 thi ché @6 12h duoc chon nhung do chi sé cua hang chuc cua gid trong ché do
nay chi I16n nhat 13 1 nén do d6 bit thir 4 1a du dé m& hoa BCD chir s6 hang chuc
cua gio roéi nhung ma bit thir 5 no lai ding dé chi budi sang hay chiéu, néu ma bit
5=01a AM va bit 5 =1 1a PM. Trong ca 2 ché do 12h va 24h thi bit 7 = 0 nén ta
ko can cha y dén thanh ghi nay.

Thanh ghi thir (0x03): P4y 14 thanh ghi thi trong tuan cua DS1307 va thanh
ghi nay kha 1a don gian trong DS1307. N6 diing s6 dé chi thir trong tuan nén do
d6 no chi lay tir 1 dén 7 twong duwong tir thi hai dén chi nhat. Nén do d6 né dung
3 bit thap (bit 0 dén bit 2) dé¢ m& héa BCD ra th trong ngay. Con cac bit tir 3 dén
7 thi n6 mic dinh bang 0 va ta khdng lam gi vai cé4c bit nay.

Thanh ghi ngay (0x04): Pay la thanh ghi ngay trong thang cua DS1307. Do
trong cac thang c6 sb ngay khac nhau nhung ma nam trong khoang tir 1 dén 31
ngdy. Do d6 thanh ghi ndy cac bit duoc to chirc kha 1a don gian. N6 dung 4 bit
thap (bit 0 dén bit 3) dung dé ma hda BCD ra chir s6 hang don vi ciia ngay trong
thang. Nhung do chir s6 hang chuc cua ngay trong thang chi 16n nhat 1a 3 nén chi

dung bit 4 va bit 5 1a du m& hda BCD roi. Con bit 6 va bit 7 ching ta khong lam
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gi va n6é mic dinh bang 0.

Thanh ghi thang (0x05): Pay la thanh ghi thang trong nam cta DS1307.
Thang trong nam chi ¢o tir 1 dén 12 thang nén viéc to chirc trong bit ciing twong
tu nhu ngay trong thang nén do ciing 4 bit thap (tir bit 0 dén bit 3) m4 héa BCD
hang don vi cta thang. Nhung do hang chuc chi 16n nhét 1a 1 nén chi ding 1 bit
thir 4 @& ma h6a BCD ra chit s6 hang truc va céc bit con lai tir bit 5 dén bit 7 thi

bo tréng va né mic dinh cho xubng mic 0.

Thanh ghi nam (0x06): Day la thanh ghi nam trong DS1307. DS1307 chi c6
100 nam twong dwong vai 00 dén 99 nén né dung tat ca céc bit thap va bit cao dé
ma héa BCD ra nam.

Thanh ghi diéu khién (0x07): Pay 1a thanh ghi diéu khién qua trinh ghi cua
DS1307 va Qua trinh ghi phai dugc két thic bang dia chi 0x93.

Hinh 2. 9: Module DS1307

Thong tin k¥ thuat:

- Ngudn cung cép: 5VDC.

- Kha nang luu trir 32K bit voi EEPROM AT24C32.
- Str dung giao thuac 2 day 12C.

- Luu trir théng tin gio phat giay AM/PM.

- Lich Iuu trit chinh xéac 1én dén nam 2100,

- C6 pin @6ng ho luu tri thdng tin.
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- C6ngd ratan s6 1Hz.
- Kich thuéc: 16 x 22 x 23mm
2.3.3 Man hinh hién thj LCD:

2.3.3.1 LCD text 1604 xanh duong:

Hinh 2. 10: LCD text 1604 xanh duong

Man hinh text LCD1602 xanh dwong st dung driver HD44780, c6 kha
nang hién thi 2 dong véi mdi dong 16 ky ty, man hinh c6 d6 bén cao, rat pho
bién.

Théng sb ky thuat:

» Dién &p hoat dong la 5 V.

*  Kich thudc: 80 x 36 x 12.5 mm. O Chit trang, nén xanh duong.

« Cob den led nén, co thé dung bién tré hoic PWM diéu chinh do sang dé
su dung it dién nang hon.

«  COthé dugc diéu khién véi 6 day tin hiéu.

2.3.3.2 LCD text 2004 xanh duong:

LCM 2884 ek
R o B

Hinh 2. 11: LCD text 2004 xanh duong
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Man hinh text LCD2004 xanh dwong str dung driver HD44780, c6 kha niang hién
thi 4 dong véi mdi dong 20 Ky tw, man hinh c6 d6 bén cao, rat pho bién.

Théng sb ky thuat:
* Dién ép hoatdoénglas V.
+  Kich thuéc: 98 x 60 x 13.5 mm. O Chir tring, nén xanh duong.

« (o dén led nén, cd thé dung bién tro hoic PWM diéu chinh do sang
dé sur dung it dién nang hon.

«  CO thé dugce diéu khién véi 6 day tin hiéu.

2.3.4 Mach chuyén giao tiép LCD 1602 va LCD 2004 sang 12C:

Hinh 2. 12: Mach chuyén giao tiép LCD 1602 va LCD 2004 sang 12C

bé sur dung céc loai LCD c6 driver 1a HD44780 (LCD 1602, LCD 2004,
...) ¢an ¢ it nhat 6 chan caa MCU két ndi véi cac chan RS, EN, D7, D6, D5 va
D4 dé c6 thé giao tiép voi LCD. Nhung véi module chuyén giao tiép LCD
sang 12C, cac ban chi can 2 chan (SDA va SCL) cia MCU két ndi véi 2 chan
(SDA va SCL) ctia module 1a d3 c6 thé hién thi thong tin 1én LCD. Ngoai ra c6
thé diéu chinh duoc do twong phan bai bién tré gan trén module.

Mach chuyén doi MCU

Sinh vién thyc hién: Pham Vin Dudn, Poan Lién Ngudi hudng dan: ThS Tran Duy Chung 17
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VCC sV
GND GND
SCL SCL
SDA SDA

Bang 2. 1: Giao tiép giita mach chuyén doi LCD sang 12C véi MCU
Ngoai ra mach con cho phép thay ddi dia chi 12C bang cach ndi cac jump
dé c6 thé cung lac diéu khién nhiéu LCD vai chi mét bo 12C cua MCU.

2.3.5 1C ULN2303

ULN2803 1a mot vi mach dém, ban chat cau tao 12 cac mang darlington chiu dugc dong
dién lon va dién ap cao, trong d6 c6 chira 8 cap transistor NPN ghép darlington cuc gop
ho voi cuc phat chung. Mai kénh caa ULN2803 ¢6 mét diode chan cd thé sir dung trong
truong hop tai cé tinh nang cam tng, cu thé ¢ day 1a relay.

ULN2803
N,
(v
G——g—1
G o g i
o to— =
E—
et
O 13
G 14—
GME 3 E]

Hinh 2. 13: C4u tao cua IC dém dong ULN2803

~ ULN2803 ¢ kha ning dicu khicn 8 kénh riéng biét, c6 the ndi truc tiép voi vi
diéu khién 5V. Bén canh d6 mdi kénh cua ULN2803 c6 kha ning chiu dugce dong dién
I6n trong mot khoang thoi gian dai 1€n tai 500mA vai bién do dinh [én toi 600mA.
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NEGATIVE terminal of FLYBACK DIODE
p— com
2.7 kQ a L Output C
Input B — "/ /-9 ) ];‘\f\'l-;" DARLINGTON

(BASE of DARLINGTON %y | RANSISTOR
TRANSISTOR S 9?‘ | A

7.2 kQ 3k0

L
. E
‘ L J EMITTER of DARUNGTON

TRANSISTOR)

Hinh 2. 14: So do nguyén ly 1 kénh caa ULN2803

Ung dung cua ULN2803 duoc sir dung trong c4c mach dém dieu khién dong co
mot chiu, dong co budc, khoi hién thi ma tran led, ...

Thong s6 ky thuat:
« Bién ap ra max: 50V (Vce).
« Bién ap vao max: 30V (Vin).
« Dong dién dau ra lién tuc: 1c = 500mA.
« Dong dién dau vao lién tuc: IN = 25mA.
« Cong suat tiéu tan trén mdi cap darlington: 1W.
* Nhiét do lam viéc: -55 - 150°C.

Do ULN2803 c6 nhiém vu dém dong diéu khién cho Arduino vi thé Arduino s&
MAac vao cac chan | cia ULN2803 khi d6 cac chan O ciia ULN s& duoc ndi véi cac Relay
dé diéu khién cac Rekay 12v. nguyén nhan phai thong qua IC dém dong la Arduino
khong thé diéu khién cac Relay 12v duoc vi Arduino khéng ¢ ngd ra 12v cap cho céac
tai va dong tdi da ciia chan 5v ciing chi dat 0.5A vi thé khong thé cap cho toan bo Relay
khi st dung.

2.3.6 Module chuyén déi nguén dién AC — DC

Hinh 2. 15: Module Hi-Link chuyén d4i nguon AC-DC

Trong dé tai can sir dung nguon 220VAC cho cac thiét bj can giam st duoc
hoat dong, dong thoi can nguon c6 dién ap 5VDC cho cac module LCD,
NodeMCU ESP8266, PZEMO004T. Nén dc¢ tién loi ta dung mot day nguon duy
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nhat cho nguon AC va chuyén tir nguon 220VAC sang 5VDC thang qua
module nguon HLK-5MO05 c6 ngd ra 5VDC cap cho cac module va mach diéu
khién.

Thong sé ki thudt:
- bién ap vao: 100V ~ 240V (AC)
- bién ap ngb ra: 5VDC
- C6ng suat: 5W
- Do gon dién &p va nhiéu thap
- Mach bao vé qué tai va ngan mach
- Nhiét do hoat dong: -20°C ~ +80°C
- Khéi luong: <= 40g
- P06 4m tuong dbi: 5 ~ 95%
- Kich thudc: 38x23x18mm
2.3.7 Module do dién nang PZEM — 004T

Hinh 2. 16: Module PZEM - 004T

Chitc nang:

- Po ludng duoc cac thong sb dién nhu: dién ap, dong dién, cong suat
hoat dong va dién nang ti€u thu.
- Cai dat nguong bao dong bang phan mem.

- B&o dong qua tai (khi cong suét tiéu thy caa thiét bi dién vuot qué gidi
han ma nguoi st dung cai dat thi module s€ phat tin hiéu bao dong qua tai).

- Luu trit dir liéu vé dién nang tiéu thu khi tat ngudn (luu trit nang luong
tich liiy trudc khi tat nguon) va co thé reset dién ning tiéu thu tich liy bang
phim ctrng trén module.

- Giao tiép ndi tiép vai vi diéu khién hoac may tinh qua UART (9600/8N1).

- Module str dung phurong phap do dong dién gian tiép thong qua cudn day
CT.
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- Ngoai ra, module con c6 Opto quang cach ly gitra mach do dién nang
va mach nhan tin hiéu UART dam bao an toan cho mach diéu khién va
nguoi sir dung.

Thong sé ky thudt:

- Nhasan xuat Peacefair. Str dung IC do dién ning chuyén dung cua hang
SDIC.

- Pién ap do va hoat dong: 80 ~ 260VAC / 50 - 60Hz, sai $6 0.01
- Dong dién do va hoat dong: 0 ~ 100A, sai s6 0.01
- Cong suit do va hoat dong: 0 ~ 26000W
- Nang lugng do va hoat dong: 0~9999kWh.
- Giao tiép UART muc logic TTL 5VDC baudrate mac dinh 9600, 8, 1.
- Nhan giit nat Reset 5 gidy dé x6a cac thong so vé 0.
- Kich thuéc: 30 X 75 mm
Sor dé noi day
MODEL : PZEM-004 m
RANGE:U ACB0-260V/50/60Hz peqcefair

| 0-100A =
i3 N
8 = p ----":I‘_Z/L

‘s

AC IN

80-260V L°"“

Hinh 2. 17: So d6 ndi day dé sir dung module PZEM 004T

Giao tiép:

Module st dung giao tiép ndi tiép TTL qua UART véi toc do Baudrate mac dinh
9600bits/s, khung truyén gom 8bits, 1bit stop va khdng cé bit kiém tra parity.

2.3.8 Vi diéu khién

Chip ESP8266 duoc phat trién boi Espressif dé cung cap giai phap giao tiép
Wi-Fi cho céc thiét bj IoT. Piém dic biét ciia dong ESP8266 1a nd dugc tich hop
cac mach RF nhu balun, antenna switches, TX power amplifier va RX filter ngay
bén trong chip vai kich thudc rat nho chi 5x5mm nén céc board sir dung ESP8266
khéng can kich thudc board 16n ciing nhu khong can nhiéu linh kién xung quanh.
Ngoai ra, gia thanh caa ESP8266 ciing rat thip du dé hap dan cac nha phat trién
san pham loT.

2.3.8.1 Cdu trac phan cieng ciia dong chip ESP8266
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- Str dung 32-bit MCU core c06 tén la Tensilica

- Téc do system clock c6 thé set & 80MHz hoiac 160MHz
- Khong tich hop bo nhé Flash dé lwu chuong trinh

- Tich hop 50KB RAM dé luu dit liéu tng dung khi chay

- C6 day du cac ngoai vi chuan dé giao tiép nhu 17 GPIO, 1 Slave SDIO, 3
SPI, 112C, 112S, 2 UART, 2 PWM. o
- Tich hgp cac mach RF dé truyén nhan dir liéu ¢ tan s6 2.4GHz

- HO trg cac hoat dong truyén nhan cac IP packages & muac hardware nhu
Acknowledgement, Fragmentation va Defragmentation, Aggregation,
Frame, Encapsulation... (va phan stack TCP/IP s& duogc thuc hién trén
firmware cia ESP8266).

- Do khéng hd trg bd nhé Flash nén cac board sir dung ESP8266 phai gan
thém chip Flash bén ngoai va thudng 1a Flash SPI dé ESP8266 co thé doc
chuong trinh &ng dung véi chuan SDIO hoic SPI.

2.3.8.2 Mach nguyén Iy day di ciia ESP8266

Chung ta c6 thé thay board ESP8266 chi can thach anh va SPI flash chip va
vai linh kién dién tré rat don gian. Do d6 viéc tich hop giao tiép Wi-Fi vao board
rng dung voi ESP8266 rat dé dang va nhanh chéng.

M hinh lap trinh ang dung véi ESP8266 ¢6 thé chia lam 2 loai nhu sau:

- Sur dung firmware duoc cung cap boi Espressif va giao tiép thong qua AT
commands.

- Lap trinh firmware tryc tiép vao ESP8266 su dung bo thu vién SDK cung
cap bai Espressif.
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Hinh 2. 18: So d6 nguyén ly ESP8266

2.3.8.3 C4&c logi module cho ESP8266 trén thi trwong

Ngoai trir module ESP-WROOM-02 duoc phét trién bai chinh Espressif cho
muc dich nghién ctru cac tinh ning cia ESP8266, cac module wng dung pho bién
hién nay cua ESP8266 déu dugc phat trién bai cong ty Al-Thinker.

Hién tai c6 kha nhiéu module khac nhau cho ESP8266 dugc san xuat boi cong
ty Al-Thinker. Pac diém khac nhau giita cac module nay bao gém:

- Loai anten sir dung (PCB anten, chip anten hoic gan anten ngoai)
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Dung lugng cua chip Flash SPI trén board
Kich thuéc board cua module.

C6 gan khung nhdm chéng nhiéu hay khéng

S6 luwong pin GPIO dua ra chan két ndi

Hién tai Al-Thinker san xuét 14 loai module cho ESP tir module ESP-01 dén
ESP-

14. O thj trvong Viét Nam thi cic module 12 ESP-01, ESP-07 va ESP-12, ESP
NodeMCU khé pho bien.
ESP-01

Hinh 2. 19: Hinh anh ESP-01

- St dung on-board PCB antenna.
- C6 2 LED trén board dé b4o ngudn va bao TX.

- Cung cap 3 chan GPIO (GPIO0, GP102 va GPIO6) va 2 chan TXD/RXD
cho UART.
- Dung lugng SPI Flash 4 MByte.

- Pua chan ra jumper ludn nén co thé két ndi truc tiép voi cac board khéc 1
cach nhanh chong.

ESP-07

i & Rainsun §
ke

Q“ i |

Hinh 2. 20: Hinh anh ESP-07
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~ Strdung chip anten on-board va c6 IPEX connector hd tro gan thém anten ngoai
de tang khoang cach truyeén.
- C6 2 LED trén board dé bao ngudn va bao TX.

- Puara9 chan GPIO, 2 chan TX/RX cho UART, 1 chan REST dé reset chip,
1 chan ADC, 1 chan CH_PD dé dua chip vao che do low power.
- Dung Iugng SPI Flash trén board la 4MByte.

- C06 thé han thém jumper d¢ két ndi truc tiép véi board khéc hogc han tryc
tiep Ién board wrng dung.
ESP-12

)
[« =] =+ ]
(==} X3
o o
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Hinh 2. 21: Hinh anh ESP-12

- Str dung PCB anten on-board.

- DPua ra 11 chan GPIO, 2 chan TX/RX cho UART, cac chan cho SPI, chan
RST dé reset chip, 1 chan ADC.
- Dung lugng SPI Flash la 4MByte.

- C6 thé han jumper dé cim diy vao cac board khac hoic han tryc tiép 1én
board rng dung.
ESP NodeMCU

Kit RF thu phat Wifi ESP8266 NodeMCU la phién ban NodeMCU sir dung
IC nap gid ré CP2102 tur Lolin véi bo xt ly trung tdm la module Wifi SoC
ESP8266, kit co thiét ké dé sir dung va dic biét I co thé sir dung tryuc tiép trinh
bién dich cia Arduino dé Iap trinh va nap code, diéu nay khién viéc sir dung va
lap trinh cac ung dung trén ESP8266 tro nén rat don gian.

Kit RF thu phat Wifi ESP8266 NodeMCU Lua V3 CH340 duoc dung cho cac
g dung can két ndi, thu thap dit liéu va diéu khién qua soéng Wifi, dac biét 1a cac
g dung lién quan dén loT.

Thong s6 ky thuat:

- IC chinh: ESP8266 Wifi SoC.
- Phién ban firmware: NodeMCU Lua.
- Chip nap va giao tiép UART: CH340.
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- GPIO tuong thich hoan toan vai firmware Node MCU.

- CAap ngudn: 5VDC MicroUSB hoic Vin.
- GIPO giao tiép muc 3.3 VDC.
- Tich hop Led bao trang thai, nut Reset, Flash.

- Tuong thich hoan toan vai trinh bién dich Arduino.

- Kich thuéc: 59 x 32mm.

ADCO

C

ARRARARARARAR*

]

ofleflofofofolole

RESERVED)
RESERVED)
GP1010
 GPIO9 |
_MOST |
_CS |
_MISO |
[ SCLK |

GND

3.3V

FLASH

o U O

GPIO16/{ USER WAKE

GPIOO |~{ FLASH |
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GPI013}~ RXD2 }-{HMOSI]|

GPIO15/~ TXD2 }~ HCS |

GPIO3 j~{ RXDO |

GPI01 |~ TXDO |

GND
3.3V

Hinh 2. 22: ESP8266 NodeMCU

2.3.9 Relay tiép diém co khi

_ Dung dién 4p 220VAC dé cung cap cho thiét bj cong suat. Bé cach ly tin higu
dieu khién véi phan thiét bi cong suat c6 nhiéu phuong an thuc hién nhu relay tiep

diém co khi, Solid State Relay, MOC + Triac...

Relay 1a mot cong tac (khoa K) nhung khéac véi cong tic thuong 1 Relay dugc
kich hoat bang dién. Trong mach ta st dung relay vai muc dich dong ngat cac thict

bi dién theo yéu cau.
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Hinh 2. 23: Relay 5V

Thong so6 ki thuit:

- Pién ap diéu khién: 5V.

- Dong tiéu thu: 80mA.

- Dong dién AC va dién 4p AC cuc dai: 10A — 250VAC.
- Thoi gian tac dong: 10ms.

- Thaoi gian nhd ham: 5ms.

- Nhiét d6 hoat dong: -45 — 75°C
2.4 Céc chuan truyén dir liéu

2.4.1 Chudn truyén thong UART

UART la viét tit caa Universal Asynchronous Receiver — Transmitter 13 kiéu
truyén thong tin ndi tiép khong déng bo thuang 1a mot mach tich hop. Muc dich
cia UART la dé truyén tin hiéu qua lai 1an nhau (vi du truyén tin hiéu tir Laptop
vao Modem hay nguoc lai) hay truyén tir vi diéu khién téi vi diéu khién, tir laptop
toi vi diéu khién.
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P3.0 RX |«

T™X P3.1

VDK1 VDK2
P3.1TX P RX P3.0
Két ndi VDK véi VDK
P3.0RX (< R_OUT R_IN{< ™
VDK MAX232 PC
P3.1 TX »{T_IN T_0oUuT P RX
Két nbi VPK véi PC

Hinh 2. 24: Truyén dix liéu qua lai giita 2 vi diéu khién va gitra vi diéu khién véi PC
Mot s6 théng sé:

Baud rate (toc do Baud): Khi truyén nhan khong déng bo dé hai module hiéu
dugc nhau thi can quy dinh mot khoang thai gian cho 1 bit truyén nhan, nghia 1a
truéc khi truyén thi toc do phai duoc cai dat dau tién. Theo dinh nghia thi toc do
baud 12 sb bit truyén trong mot giay.

Frame (khung truyén): Do kiéu truyén thdng ndi tiép nay rat d& mat dix liéu
nén ngoai toc do, khung truyén ciing dugc cai dat tir ban dau dé tranh bot sy mat
mat dir liéu nay. Khung truyen quy dinh s6 bit trong mdi lan truyén, céc bit béo
nhu start, stop, cac bit kiém tra nhu parity va s bit trong mot data.

Bit Start: La bit bat dau trong khung truyén bit nay nhim muc dich bao cho
thiét bi nhan biét qua trinh truyén bat dau trén AVR bit Start c6 trang thai la 0.

Data: Dit liéu can truyén Data khdng nhat thiét phai 8 bit c6 thé 145, 6, 7, 8, 9.

Trong UART bit LSB duoc truyén di trude, Bit MSB duoc truyén di sau.

Parity bit: La bit kiém tra dit liéu dung khong, ¢6 2 loai parity: chan (even
parity), I¢ (old parity). Parity chan 1a bit parity thém vao dé sb sb 1 trong data +
parity = chan parity 1¢ 12 bit parity thém vao dé s s6 1 trong data + parity = I¢. Bit
Parity 1a khong bat budc nén c6 thé ding hoic khong.

Stop: 14 bit bao cao két thiic khung truyén, thuong 1a mac 5V. Va cé thé c6 1
hoac 2 stop.

2.4.2 Chudn giao tiép 12C
12C la tén viét tat ciia cum tir Inter-Integrated Circuit. Day 1a duong Bus giao

tiép gitra cac 1C vai nhau. Bus 12C duoc st dung 1am bus giao tiép ngoai vi cho
rat nhieu loai IC khac nhau nhu cac loai Vi diéu khién 8051, PIC, AVR, ARM...
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Hinh 2. 25: Bus 12C va cac thiét bj ngoai vi

Pic diém giao tiép 12C

Mot giao tiép 12C gom c6 2 day: Serial Data (SDA) va Serial Clock (SCL).
SDA 1a duong truyén dit liéu 2 hudng, con SCL 1a dudng truyen Xung ddng ho dé
dong bo va chi theo mot hudng. Khi mot thiét bi ngoai vi két nbi vao duong bus
12C thi chan SDA cua no s€ noi vai day SDA cua bus, chan SCL sé noi véi day
SCL.

MGi day SDA hay SCL déu duoc néi véi dién ap duong cia nguon cap thang
qua mot dién tro kéo 1én (pullup resistor). Su can thiét cua cac dién tro kéo nay Ia
vi chan giao tiép 12C cua céc thiét bi ngoai vi thuong la dang cuc méang ho
(opendrain hay opencollector). Gia tri ciia cac dién tré nay khac nhau tuy vao tirng
thiét bi va chuan giao tiép, thuong dao dong trong khoang 1k dén 4.7k.

Ché dd hoat ddng (tdc dd truyen):

Céc bus 12C c6 thé hoat dong ¢ ba ché do, hay néi céch khéc cac dit liu trén
bus 12C c6 thé dugc truyen trong ba che d6 khac nhau.
- Che d¢ tiéu chuan (Standard mode)

- Ché d6 nhanh (Fast mode)
- Ché do cao toc High-Speed (Hs) mode

Trinh tw truyén bit trén dwong truyen:

\ / x \ an 8.8t ACK
SDA DDRESS RW om DATA
ai [\_/'\_[\_[\_/‘\_[\ N
S P

START STOP
Condition Condition

Hinh 2. 26: Bus 12C va céc thiét bj ngoai vi

- Thiét bi cha tao mot diéu kién start. Diéu kién nay thdng bao cho tat ca cac
thiét bi t& lang nghe dit liéu trén dudng truyen ’
- Thiét bi chu giri dia chi caa thiét bi t& ma thiét bi chi mudn giao tiép va co
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doc/ghi dix liéu (néu co thiét 1ap I1&n 1 thi byte tiép theo duoc truyén tir thiét
bi t& dén thiét bi chu, néu co thiét 1ap xudng 0 thi byte tiép theo truyén tur
thiét bi chu dén thiét bj t).

- Khi thiét bi t6 trén bus I12C c6 dia chi dung vé6i dia chi ma thiét bi chu gui
s&phan hdi lai bang mot xung ACK.

- Giao tiép gitra thiét bi chu va té trén bus dir liéu bat dau. Ca cha va té déu
c6 thé nhan hoic truyén dir liéu tiy thudc vao viéc truyén thong 1a doc hay
viét. Bo truyén gui 8 bit dit liéu téi bo nhan, bo nhan tra 161 voi mot bit
ACK.

- DBé két thic qua trinh giao tiép, thiét bi chu tao ra mot diéu kién stop.

Piéu kién START va STOP (START and STOP conditions)

START va STOP la nhitng diéu kién bt budc phai cd khi mot thiét bi cha
mudn thiét 1ap giao tiép véi mot thiét bi nao d6 trén bus 12C. START la diéu kién
khoi dau, bao hiéu bat dau cua giao tiép, con STOP bao hiéu két thlic mét giao
tiép. Hinh dudi diy mo ta diéu kién START va STOP.

Ban dau khi chua thuc hién qua trinh giao tiép, ca hai duong SDA va SCL déu
& mirc cao (SDA = SCL = HIGH). Luc nay bus 12C duoc coi 1a rdi (“bus free”),
san sang cho mot giao tiép. Hai diéu kién START va STOP la khong thé thiéu
trong viéc giao tiép giita cac thiét bi 12C véi nhau.

r==—= r==—=

b d L e

START condition STOP condition
Hinh 2. 27: Diéu kién start stop

Piéu kién START: mét su chuyén doi trang thai tir cao xudng thap trén duong
SDA trong khi dudng SCL dang ¢ muc cao (cao = 1; thap = 0) bao hiéu mot diéu
kién START

Piéu kién STOP: mot sy chuyén doi trang thai tir muc thap 1én cao trén duong
SDA trong khi duong SCL dang & muc cao. Ca hai diéu kién START va STOP
déu duoc tao ra bai thiét bi chu. Sau tin hiéu START, bus I2C coi nhu dang trong
trang thai 1am viéc (busy). Bus 12C s& rdi, san sang cho mot giao tiép mai sau tin
hiéu STOP tir phia thiét bi chu.

Sau khi c6 mot diéu kién START, trong qué trinh giao tiép, khi c6 mét tin hiéu
START duoc lap lai thay vi mot tin hiéu STOP thi bus 12C van tiép tuc trong trang
thai ban. Tin hiéu START va lap lai START (Repeated START) déu c6 chirc ning
gidng nhau 1a khai tao mot giao tiép.

Truyén dix liéu:

M@i xung clock c6 mét bit dix li¢u dugc t(uyén. Muc tin hiéu SDA chi dugc
thay doi khi xung clock dang & muc thap, va on dinh khi xung clock & muc cao.
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Thiét bi t c6 thé 1ay mau dix liéu khi xung clock ¢ mutc cao.

o« [ X

U

data line change |
stable; of data |
data valid allowed

Hinh 2. 28: Truyén dit liéu 12C

2.5 Giéi thigu nén tang Openhab

2.5.1 OpenHAB
- OpenHAB la mét phéq mém ma nguén‘ mo co chire nang la bo di;éu khién trung
tam, voi kha nang ket n61 giao tiép va di€u khién to1 nhi€u loai thiét bi khac nhau
trong h¢ thong SmartHome. OpenHab cung cap nhiéu giao di¢n nguodi dung (web
site, android, 10s....) gitp cho qua trinh lam viéc vd1 OpenHab dé dang va thuin
tién hon.

2.5.2 OpenHAB designer
- La phan mém hd tro cho viéc thiét lap:
- 1 trang mang cho openHAB cung véi dia chi cia no.
- Giao dién openHAB.
- MQTT cho openHAB.

- Cac giao thirc truyén nhan dir liéu, cling nhu cic quy luat lam viéc cho
openHAB...

2.5.3 Java

- OpenHAB dugc cai dat dudi dang mot website, co thé chay trén rat nhiéu
platform (Windows, Linux, ARM...), n6 dugc viét bang ngdn ngit Java. Vi vy
cac thiét bi can c6 hd trg JVM (Java Virtual Machine) dé c6 thé cai dit duoc
Openhab.
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2.5.4 MQTT

- MQTT (Message Queuing Telemetry Transport) la mdt giao thirc gdi dang
publish/subscribe sir dung cho cac thiét bi Internet of Things véi bang thong thap,
do tin cdy cao va kha ning duoc sir dung trong mang luéi khong 6n dinh.

- Giao thirc nay stir dung biang thong thap trong moéi trudng c6 do tré cao nén nod
la mot giao thire Iy tudng cho cac ung dung M2M va loT.

M6 hinh Publish/Subcribe

- M5 hinh publish/subscribe (pub / sub) 13 mét thay thé cho mé hinh client-
sever truyén thong. Tuy nhién Pub / Sub c6 nhiing diém dic biét, d6 chinh 1a
nha xuét ban (publish) va nguoi ding ky (subcribe) khong biét vé sy ton tai
cua nhau. C6 mot thanh phﬁn thir ba, duoc goi 1a moi gioi, dugce biét bai ca
nha xuit ban va thué bao, bo loc nay loc tAt ca cac tin nhin gui dén va phan
phéi chiing cho phu hop.

- Viéc tach riéng Pub/Sub c¢6 3 chiéu:

oo
". publish: ¥21°C" ® laptop
8 |

- s
HiveMQ Ubseribg

D“'b-';sl; -
temperature MQTT-Broker 270w
sensor

subscribe to publish to mobile device
topic: "temperature” topic: “temperature”

Hinh 2. 29: M hinh Publish/Subcribe

+Khong gian: Nha xuit ban va thué bao khong can phai biét nhau (theo
chi ip va cong)

+Thoi gian tach: Nha xuat ban va ngudi ding ky khong can phai chay
dong thoi.

+Pong bo: Cac thao tac trén ca hai thanh phan khéng bi dung trong qua
trinh xuét ban hoic tiép nhan

2.5.4.1 Két ngi MQTT

- Giao thuc MQTT dua trén giao thuc TCP / IP.Ca khach hang (MQTT
client) va nha méi gigi (broker) déu can c¢6 ngan TCP / IP.

MQTT O CONET |

L4
da TCP ¢ & CONNACK %
1 I IP MQTT Client MQTT Broker

Hinh 2. 30: Két ndi MQTT
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- Kétndi dwoc bat dau théng qua mot méy khach gui mot thong bao CONNECT
t6i nguoi moi gidi. Phan hoi cua ngudi moi gidi voi CONNACK va ma trang
thai. Khi ket noi duoc thiét lap, n,gu:(‘),’i m@i gidi sé ,gi&,két,néi lubn ma, mien
la khach hang khdng guri 1énh ngat két noi hoac mat két noi.

2.5.4.2 MQTT Publish, Subscribe & Unsubscribe

ePublish: Sau khi mot MQTT client dugc két néi vi mot broker, client c6 thé
publish tin nhan. MQTT c6 mét bo loc theo chu dé dya trén cac message trén
broker, do d6 mdi tin nhan phai chira mot cha dé, broker d& dang phan loai va
chuyén tiép thong diép téi nhitng khach hang nao quan tam.

> Topic Name: Mot chudi don gian, duoc ciu tric theo thir bac vai dau

MQTT-Packet:

PUBLISH

contains.
packetId
topicName
gos
retainFlag
payload
dupFlag

O

Example

4314

“topic/1”

1

false
"temperature:32.5"

false

Hinh 2. 31: Publish

gach chéo phia trudc nhu cac dau phan céch. Vi du nhu 1a "myhome /
livingroom / temperature" hoac "Germany / Munich / Octoberfest / people™.

> Qos: Muc Chét lugng Dich vy (QoS). Mic (0,1 hoic 2) xac dinh sy

bao dam cua mot thong diép dén dau kia (client hoic broker).
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€ PUBLISH QoS0 %
Ld

MQTT Client METFBroker

&) PUBLISH QoS 1

@ PUBACK %

o

w

MQTT Client MQTT Broker

&) PUBLISH QoS 2

, @ PUBREC
|
& PUBREL

& PUBCOMP

-

F N

MQTT Client , , MQTT Broker
Hinh 2. 32:Mb hinh két n6i trong MQTT

> Retain-Flag: Co nay duoc xac dinh néu message sé duoc luu boi broker
cho mot chii dé nhat dinh. Client méi c6 thé dang ky vao chu dé d6 va s& nhan
dugce message duoc giit lai cudi cung vé chu dé d6 ngay sau khi ding ky.
> Payload: Pay 1a noi dung thyc té ciia tin nhén.
> Packet Identifier: Bo nhan dang gdi tin 1a sy nhan dang duy nhét giira
client va broker dé xac dinh mot géi tin trong ludng chay dix liéu. Chi dugc
dé cap khi sir dung cac Qos 16n hon Qos 0. Viéc dat ma nhan dang noi bo
MQTT nay la trach nhiém cuaa thu vién & client va / hoac la trach nhié cua
broker.
> DUP Flag: Co trung lap chi ra, rang message nay 1a mot ban sao va bi
giri lai boi vi dau kia khong chap nhan message goc. Piéu nay chi xay ra &
cac QoS 16n hon Qos 0. Co ché guri lai / tring lap nay thuong duoc xu ly boi
thu vién & MQTT client hoac broker.
= Vi vay, khi mot client giri publish t6i mot MQTT broker, broker s& doc, chap
nhan mess néu can (theo Cap QoS) va sau d6 xir Iy né. Qua trinh xir Iy bao gdm
xéac dinh nhiing client ndo dd dang ky vao chu dé& d6 va sau d6 guri thong tin d6
t6i cac khach hang da chon ding ky vao chu dé do.

P> S

BAQTT Clignt

&) PUBLISH 0 s
m“ MQTT Cliant

MQTT Client MQTT Broker MCTT Client

Hinh 2. 33: Giao tiép MQTT client va MQTT Broker
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e Subcribe va Suback: 14 qua trinh dang ki dé nhan dit liéu tir broker cua 1 client
nao dé. Qua trinh d6 dién ra bt dau khi mot client bat ki mudn dang ki nhan dir
liéu cho mét topic cua broker, client s& giri goi subcribe dén, khi dé broker s&
chap nhdn va giri lai g6i Suback c6 ¥ nghia 1a chap nhan va bat dau guri dit lidu
publish cho client.

SUBSCRIBE L+ SUBACK o
packetId 4312 packetId 13
gqosl ] returnCode 1 2
topicl "topic/1” returnCode 2 0
qos2 0 :
topic2 "topic/2*”

Hinh 2. 34:Subcribe va Suback

UNSUBSCRIBE o UNSUBACK oS
packetId pa;:ketld 4316
topicl

topic2

Hinh 2. 35: Unsubscribe va Unsuback

* Unsubscribe va Unsuback: Nguoc lai voi subcribe va suback, khi client khong
mudn nhan dit liéu cua 1 topic nao do, né sé giri goi unsubcribe va khi do, broker
s& tra lai goi unsuback xac nhan két thiic qua trinh truyén nhan di liéu va khong
gui dit 1iéu topic do cho client nita.

- Thiét 1ap va lién két dugc v6i MQTT 1a mau chdt cho viée thuc hién dé tai nay.

& UNSUBSCRIBE

& UNSUBACK

MQTT Client MQTT Broker
Hinh 2. 36: Thiét lap va lién két véi MQTT

-Vi¢e cai dit MQTT thuc hién bdi viée thém tép tin ‘org.openhab.binding.mqtt-
1.8.3” vao muc addons cua openhab.
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- Ké dén n6 duoc dit dia chi théng qua viéc thiét ké openHAB va thiét ké code
trén Arduino.

2.5.5 Bao mat cuaa giao thiwec MQTT:

MQTT broker c6 the yéu cau tén nguoi ding va mat khau xac thyuc tir client dé
két noi. Bé dam bao tinh bao mat, két néi TCP c6 thé duoc ma hoa vGi SSL/TLS
(Transport Layer Security (TLS) protocol, Secure Sockets Layer (SSL) protocol).

TLS (Transport Layer Sercurity) va SSL (Secure Sockets Layer) cung cap mot
kénh truyén thdng an toan gitta client va server. Cu thé hon, TLS/SSL 1 céc giao
thirc ma hoa sir dung co ché handshake (bit tay) dé tao két néi an toan giita may
khach va may chu. Sau khi hoan thanh cac budc “handshake”, mot kénh giao tiép
ma hoa gitra client va server duoc thiét 1ap va dam bao khéng keé tan céng nao cé
kha ning nghe trdm théng tin trong sudt qué trinh giao tiép. Server cung cap mét
X509 certificate, la ching chi thuong dugc phat hanh bai mét co quan tin cay,
va client sé& str dung dé chang thyuc danh tinh cua server.

MQTT va TLS: Thong thuong giao thirc MQTT dya vao TCP lam giao thuc tang
giao van, nghia 13 mic dinh két ndi giira broker va client 1a két néi khéng bao
mat. Dé tang tinh bao mat va c6 kha ning ma héa cac kénh giao tiép, hau hét cac
MQTT broker hién nay nhu Mosquitto, HiveMQ déu cho phép st dung TLS. Port
8883 duoc chuan hoa dé str dung cho két ndi MQTT c6 bao mat. Tén duogc dat
theo t6 chirc IANA 1a “secure-mqtt” va port 8883 duoc danh riéng cho giao thirc
MQTT sir dung TLS. Tuy nhién, d& doan ring c6 mot nhuoce diém khi s dung
TLS cho giao thire MQTT d6 1a tang tinh bao mat dong nghia véi tiéu tén ning
lugng cho CPU nhiéu hon va qua trinh giao tiép s& khong muot ma nhu moi khi.
Mac du so véi TCP théng thuong, viéc sir dung CPU danh cho giao thirc bao mat
TLS nhiéu hon khong dang ké nhung d6i vai céc thiét bi dugc thiét ké danh cho
mot nhiém vu chuyén sau nao d6 rat han ché vé toc do, bd nhé hay bang thong
kénh truyén thi 6 1a mot van dé I6n. Vi vay ky thuat Session Resump thuong
duoc st dung dé tang hiéu suat khi sir dung TLS, day 1a mot ki thuat dung dé
ndi lai phién 1am viéc cit ma khong can bat dau lai tat ca cac budc “handshake”.
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SSL Client SSL Server

(1) "client hello”

Cryptographic information

(2) "server hello”

4

(3) CipherSuite
Ve'ihf server Server certificate
certificate. "client certificate request” (optional)
Check
cryptographic
parameters (4) Client key exchange

Send secret key nformation
(encrypted with server public key) (6)
(5) Send dient certificate

Verify client
lcertific_:ale
(7) Chent “finished” N (if required)
le (8) Server “finished’
(9) Exchange messages
-

(encrypted with shared secret key)

Hinh 2. 37: Minh hoa SSL/TLS handshake

Mic da MQTT duoc thiét ké gon nhe, né c6 hai nhugc diém 1am han ché cac
thiét bi:

Mdi client MQTT phai hd tro TCP va thuong s& giit mot két ndi mé dén broker
0 moi thoi diém. D61 véi mot s6 mdi trudong ma xdc suat mat ban tin cao hay
khong c6 san may tinh thi day la cd mot van de.

Tén kénh MQTT thuong 13 cac chudi dai 1am ching khong théa dang véi tiéu
chuan 802.15.4

Ca hai thiét sot duoc giai quyét bang giao thitc MQTT-SN, trong d6 xac dinh mot
anh xa UDP cuia MQTT va thém kha nang 1ap chi muyc (indexing) tén cac kénh
cho broker.

2.5.6 Mosquitto

- Mosquitto 1 mot phan mém ma nguén md MQTT broker sir dung giao thirc
MQTT version 3.1 va 3.1.1. N6 dong vai tro trung gian dé tiép nhén, xir Iy va
chuyén tiép cac message dén cac thiét bi trong hé théng. Data duoc truyén va
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nhan thong qua céc topic (hay con goi 1 channel). Véi cac channel, ta c6 thé giri
data toi d6 hoac dang ky nhan bat ky dir liéu nao gui tdi no.

2.5.7 MQTT lends

- MQTT lends 13 cong cu dugc hd tro trén cdc cde co chirc ning quan sat, xac
nhan khi cic lién két dugc thiét lap, quan sat qua trinh truyén nhan dit ligu.
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CHUONG 3: THIET KE VA THI CONG HE THONG
3.1 Gigi thigu ‘ o o ‘

Trong chuong nay, trinh bay ve cach thict ke, so d6 khoi, so do nguyén lycua cac
board mach cua h¢ thdng: mach diéu khién cac thiét bi ngd ra c6 su dung relay, mach
nQUOn cung Cap dién ap — dong dién cho ca hé thong Qua trinh v& mach in lap rap céac
thiét bi, do kiém tra mach, lip rap mo hinh. Thlet ké Iuu @6 giai thuat cho chuong trinh
va viét chuong trinh cho hé thong. Trinh bay vé nhimng két qua da duoc muc tiéu dé ra
sau qué trinh nghién ctru thi cong.

3.2 Thiét ké h¢ thdng
3.2.1 Thiét ké se’ dé khéi hé théng

Device

g Mobile
Fan, Light,... \
publish @

o btlish MQTTBroker +«— OP enHAB

suberibe FOLJNDATIC)N

\ Computer

Sensor

Temp, Humi, Gas,...

Energy Power

Hinh 3. 1: So d6 khéi hé théng
Chike nang tirng khai:

- Khdi ngudn va pin: Pay 1a khdi quyét dinh su hoat dong cua hé thong, khéi
nay c6 nhiém vu cap ngudn cho toan hé théng hoat dong mot cach én dinh. Trong
dé tai nay st dung 3 nguon: 5VDC cap mach relay, 3.3VDC cap cho ESP8266, 220VAC
cap cho bong dén, quat va cac thiét bi khac.

- Khdi do dién ning: Str dung module do dién ning chuyén dung dé do cac
thong s6 vé dién ap, dong dién, céng suat, dién nang tiéu thu sau do giri vé cho vi
diéu khién xir ly.

- Khoi xir ly va diéu khién: La khéi diéu khién trung tam cho toan hé thong,
¢ nhiém vu két ndi, nhandir liéu cua cac cam bién doc duoc va diéu khién gui
1én co sé dit lidu dé nguoi sir dung cd thé giam sat va didu khién tir xa. Ngoai ra,
khdi nay ciing c6 thé diéu khién va giam sat duoc cac thiét bi dién nhu cac khéi
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xir 1i va diéu khién khac trong hé thong.

- Khéi cam bién: d@é thu thap cac thdng sb dir liéu tir cac cam bién giri vé khoi
diéu khién trung tdm tir d6 dua ra cac hoat dong dén khéi chap hanh. Céc cam
bién duoc dung nhu 1a:

+ Cam bién khi Gas: Po ndng do khi Gas va cac chat d& chay trong khdng
khi guri vé vi diéu khién do va xt ly.

+ Cam bién nhiét d§, dd 4m: Do nhiét do moi trudong va gui vé vi didu khién
xu ly
- Khéi chap hanh: La noi chap hanh céc dit liéu ma vi diéu khién da tong hop
xu ly va gui dén. Bao gom diéu khién thiét bi nhu quat, den, dong co,
- Khéi hién thi: Hién thi thoi gian, gia tri cam bién, trang thai thiét b1 tren man
hinh théng qua cac phan phém nén tang trén may tinh hoic dién thoai.

3.2.2 So dé nguyén ly toan mach

ok CT1

s
i I

= 5V ;z;st_g =g .E-.\u
GND B 1 | NI & L

CLE )=

Hinh 3. 2: So d6 nguyén ly mach giam sét ning luong
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Hinh 3. 4: So d6 nguyén Iy mach cam bién
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3.3 Thi cong hé théng
3.3.1 Thi céng board mach

uzs

) S
=l &

OWADFE WOE
OWADFE dHZ(L-L
OVADZE dHL

OONOEIDWADSE YOE
0-1S-0AaAS0-V1S

FIONOS o

®
~)
~)
)
=)
-)
-)
-)
-)
-)
- )
-)
=)
-)
=)
-

Hinh 3. 5: B4 tri linh kién mit trén cho mach giam sat nang lugng

Toan thé so db b tri duoc thiét ké rd rang. Hinh 4.1 bao gom khéi ngudn gom cé
module chuyén nguon AC — DC. Module do dién ning PZEM. Tiép dén la khdi diéu
khién chinh 1am module vi diéu khién esp8266, va khéi diéu khién ngd ra cong suat
relay dé giao tiép mach nat nhan tir ngudi sir dung.
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Hinh 3. 7: B4 tri linh kién mit trén cho mach diéu khién thiét bi
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~ Mach diéu khién thiét bi cling dwoc thiét ké twong tu mach chinh véi céc
khoi dugc phan biét rd rang.
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Hinh 3. 8: Pcb I6p bottom ctia mach diéu khién thiét bi
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Hinh 3. 10: PCB 16p bottom mach cam bién
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3.3.2 Ldap rap va kiém tra

Sau khi thiét k&, nhom tién hanh, ai mach, rita mach va han linh kién. Kiém tra
mach xem hé théng bi dat hay chap mach hay khdng nho vao dong hd VOM. Kiém tra
chan ngudn, chan diéu khién. Cha y, quan sat ki cac dudng mach co bi sat vao nhau hay
khdng, néu ¢ thi dung miii khoan ¢& 0.8 ly tdch nhe duong mach bi sat vao nhau. Kiém
tra néu cd bj dut day thi ta dung day dién ndi lai hodc dung chi dé ndi

3.3.3 Dong goi va thi cong mé hinh
Sau khi thi cong mach xong, nhom tién hanh kiém tra va lap rap mach vao hop
nhua cing cé kich thudc dai X rong X cao: 16.5 x 9.0 x 5.6 cm nhu hinh bén dudi.

Hop nhua cang 1 loai hop kin, ¢é gan man hinh hién thi ciing nhu tao khoang
trong dé két ndi day dién ngudn, cac thiét bi thi nhém dung ludi cit dé tao hinh. Cach
lam nay thu cong, khé va d6 chinh xac, tham mi chi & muc tuong dbi. Tuy nhién cach
nay tiét kiém chi phi so véi dit hang ding kich thudc mong mudn.

3.4 Lap trinh hé théng
3.4.1 Luu do gidi thudt
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Khai tao cac bién,
chan GPIO. thu
vién

Thiet lap bo RIC
(DS1307), cam bién
dong Pzem(004t

y

Kiém tra két ndi
Wifi, Céu hinh

thiét lap MQTT
3s doc dﬁ' lieu
cam bién mét Ciép nhat bg RTC
lan

Gid = gi& chét,
Phut = phuot chot

Kiém tra Wifi
két nd1 zerver

Luu chi s6 ngay

) vao EPPROM
Dio trang thai
Cap nhat d& led bao Wifi
liéw ’ :
Ngay = ngay chot
Luu chi 36 thing
: vao EPPROM
Hién thi di liéu
1e&n LCD
Y
Doc EPPROM,
Cap nhat di liéu

Két thuc

Hinh 3. 11: Luu d6 giai thuat hé théng 1
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Khdi tao cac bién,
chan GPIO. the

vién

4

Kiém tra két ndi
Wifi

4

Cau hinh thiét lap
MQTT

Doc dix lidu cam
bién

Kiém tra Wifi, S — S
S as > ngudng
ket no1 server
y D D
v
Cép nhat di Dao trang thai Canh béo (loa, i s 5
liéu led béo Wifi &wy Bit dén Tat dén
A

Hién thi dit lidu
1én LCD

Hinh 3. 12: Luu d6 giai thuat hé thong 2
3.4.2 Phdan mém ldp trinh cho vi diéu khién

Arduino IDE (Integrated Development Invironment) la moi truwong lap trinh tich hop ma
ngudn mé& hod tro ngwoi dung viét code va tai n6 1én board mach arduino. DAy 12 méi
trirdng 1ap trinh da nén tang ho tro hau hét cac board Arduino hién nay. Mot s6 tinh ning
chinh clia phAn mém nhuw viét code va bién dich cho Arduino, cé nhiéu vi du mau, ho tro
nhiéu thw vién nhu SoftwareSerial, FirebaseArduino, SPI, ESP8266, Servo, UART,... Phién
ban Arduino IDE d4u tién la Arduino 1.0 sau d6 dwoc phat trién dan 1én phién ban Arduino
1.0.1, 1.0.2,... va phién ban mé&i nhit hién nay l1a Arduino 1.8.7.

Trong ludn van Arduino IDE dwoc st dung kém véi nhitng thw vién PubSubClient,
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NTPClient, ESP8266WiFj,...d€ 1ap trinh cho module Wifi ESP8266 NodeMCU.
3.4.3 Phdan mém ldp trinh giao dién diéu khién
VISUAL STUDIO CODE: La mét trinh bién tap Iap trinh code mién phi danh cho

Windows, Linux va macOS, Visual Studio Code dugc phét trién boi Microsoft. NO
duoc xem la mot sy két hop hoan hao gitra IDE va Code Editor.

- Chtrc nang cua Visual Studio Code
e H{ tro nhiéu ngdn ngit l4p trinh
e H{ trdy da nén tang
e Cung cip kho tién ich mo rong
e Kho luu trit an toan
e H{ tro web
e Luu trit dir liéu dang phén cap
e Hd trg viét Code
e Man hinh da nhiém
o Ho trg thiét bi dau cudi

V¢é giao dién va cach stir dung, visual studio code trong rat hién dai va
de dang ti€p can cho cac ban newbie. D€ tim hiéu rd vé cac chitc nang chinh cua
phan mém nay, moi ban tham khao cac bude sau.

- Thiét 1ap Visual Studio Code

‘G File Edit Selecion View Go Run Terminal Help Weloome - Visual Studio Code - [m X

) Welcome X oM~

Open folder... or clone repository. Tools and languages

Install support for JavaScript, Python, Java, PHP, Azure, Docker and more

Settings and keyhindings

Install the settings and keyboard shortcuts of Vim, Sublime, Atom and others
bai2z C\Users\PC\Download:
New folder C:\Users\PC\Downloads

image CAU esktoph1 Color theme

dinosaur (1) €:\Users\PC\Downloads Make the editor and your code look the way you love
1 Ch\Users\PC\Desktop

More.. (Ctrl+R)

Find and run all commands
Rapidly access and search commands from the Command Palette (Ctrl+ Shift+P)
Printable keyboard cheatsheet
Intraductory videos
Tips and Tricks
Product documentation Get a visual overlay highlighting the major components of the Ul

Interface averview

GitHub repasitory
Stack Overflow (mt . | )
Join our Newsletter nieractive playgrounc

Try out essential editor features in a short walkthrough

Hinh 3. 13: Tao File m¢i trong Visual Studio Code

- Visual Studio Code hd tro nhitng ngdn ngir dudi day
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C#

C/C++

ms-vscode & 13.6M ms-dotnettools & 8.6M
PHP Extension Pack Ruby

elidfbecker & 1.6M rebornix & 14M

0

Java Extension Pack

Hinh 3. 14: Ngon ngir lap trinh trén Visual Studio Code

- Code theo phong cach cua ban

) File Edit Selection View Go Run Terminal Help

@ EXPLORER

OPEN EDITORS

] Welcome

X @ jotpy CAUsers\PC\Downloa... 7

> NO FOLDER OPENED
> OUTLINE

¢

Python 2.9.1 64-bit @ 0A7 e tabnine

iotpy - Visual Studio Code

 jotpy T X

3 Welcome

» Users » PC > Downloads > ® iotpy
1 import pgzrun

2 import random

3 FONT_COLOR = (255, 255, 255) #miu RGB
a4 WIDTH = 13ee

5 HEIGHT = 7ee

3 CENTER_X = WIDTH / 2

7 CENTER_Y = HEIGHT / 2

8  CENTER = (CENTER_X, CENTER_Y)

9  START_SPEED = 18

12 COLORS = [“crange",“blue"]

11 current_level = 1

12 final_level = 5

13 mama Auvam - Ealea

14 impostors: list 3]1se

15 impostors= []
16 animations = []
17 def draw():

1% olnhal imnastare rurrant lovel game nuar game rnmnlata

7 UTPUT

Loading configuratien....
Done loading configuration

Hinh 3. 15: Code trén Visual Studio Code

L 5.2""
Rust
ust-lang & 643.8K
- ] X
> m D

I
m
%

Pip package updater
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3.5 Két qua - nhan xét - danh gia
3.5.1 Gigi thigu

Day 1 noi trinh bay két qua cia ca qua trinh nghién cau lam dé tai trong thoi
glan 15 tuan. Bén canh d6 1a nhan xét, danh gia va dé xuat hudng phat trién caa san
pham mo hinh dé hoan thién va c6 thé di vao thuc té.

3.5.2 Két qud dat dwoc

Qua qua trinh nghién ctu va thuc hién dé tai, nhém nhan thay duoc dé tai ¢ kha
ning ung dung vao thuc tién cao, dap wng dugc nhu cau cudc sdng hién dai ngay nay va
di dting xu hudng cua thoi dai. Pong thoi dé tai nay ciing 14 mot ngudn tai lidu c6 gia tri
cho cac ban sinh vién nhiing khoa tiép theo c6 thé tham khao khi nghién cttu nhitng dé
tai co lién quan. Bén canh d6, nhom ciing bd sung cho minh nhitng kién thuc hay va b
ich nhu:

Biét cach sir dung cac cam bién: Céac cam bién duoc sir dung trong dé tai nay
(DHT11, MQ2, cam bién anh sang) 1a nhitng cam bién can thiét trong cudc séng. C6 thé
noi, cc cam bién ngay nay duoc san xuat ngay mot don gian va nhé gon hon, nham dap
ng nhu cau cta ngudi tieu dung. Qua trinh nghién ciru dé tai nay da giup nhom thyc
hién nang cao ky niang doc — hiéu cam bién, trau doi thém kién thic vé cac loai cam
bién. Dac biét 13, ting kha nang van dung Iy thuyét vao thuc té, c6 kha ning lwa chon
duogc loai cam bién phi hop véi tirng yéu cau cua thuc tién doi séng.

Biét cach sir dung Module Wifi ESP8266 v12: ESP8266 dang dugc st dung rat
phd bién trong céc thiét bi giao tiép véi smartphone hay webserver théng qua Wifi nho
gia thanh ré, module nho gon va dic biét dé sir dung. Pay la cong cu cai tién qua trinh
giam sat tir 6 day sang khong day, gilp ta hoi nhap vao cudc song hién dai ngay nay.
Qua qua trinh nghién ciru, nhom da biét céch str dung module nay dé giao tiép truyén va
nhan dir liéu voi Database (Firebase ciia Google) gilp cho viéc giam sat va diéu khién
thiét bi dién duoc thuc hién tir xa. Ngoai ra, nhém ciing da biét cach su dung ngoai vi
HSPI cia module nay dé giao tiép vai vi diéu khién chinh (ARM STM32) phuc vy cho
viéc truyén nhan di liéu cam bién va Iénh diéu khién.

Biét cach sir dung Module do dién ning PZEMO004T: Viéc do luong dién ning
la rat can thiét do chinh xac cao nhung lai kha nguy hiém vi phai thao tac véi dién &p
cao va can nhiing cong cu, thiét bi chuyén dung. Nham don gian hda viéc do luong dién
ning, nhom da tim hiéu, so sanh cac phuong phap va quyét dinh st dung module do
dién niang chuyén dung PZEMOOAT. Qua quaé trinh thuc hién dé tai, nhoém da biét cach
thirc giao tiép va sir dung module nay, nhém nhan thay module nay su dung kha don
gian va do chinh xac khé cao, rat thich hpopwj cho nhiing dé tai vé do luong dién

Biét cach viét mot trang web dé diéu khién thiét bi: Viéc viét mot trang web
phuc vu cho nhitng muc dich riéng 1a rat can thiét nhung khong phai dé, dac biét day
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khong phai 1a chuy@n nghanh cua cac thanh vién trong nhém. Nhung nhom ciing di ¢d
gang tim hiéu ciing nhu ciing da tu viét cho minh mot web chay trén nén tang Openhab

Hiéu ré hon vé cach truyén nhan dir liéu va cac chuin truyén dix liéu: Cac
chuan truyén di liéu nhu UART, 12C, MQTT, HTML ... duoc sir dung rat pho bién trong
c4c vi diéu khién, cac thanh vién trong nhom ciing da duogc hoc vé ching trong cac mén
hoc lién quan t&i Vi diéu khién trong qua trinh hoc tap tai truong nhung van c6 phan chua
hiéu rd vé chiing. Qua d¢é tai nay, nhém da c6 phan hiéu rd hon vé chiing va da sir dung
duoc cac chuan nay trong viéc giao tiép gitra hai vi diéu khién hay vi diéu khién véi ngoai
Vi.

3.5.3 Két qud thuc nghigm

Nguwoi thue hi¢n:
Pham Vin Dudn
Doan Lién

GVHD:

Hinh 3. 16: M6 hinh san pham khi hoan thanh
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c3
YyYYTives
11111%

>

Hinh 3. 17: Module diéu khién thiét bi
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Hinh 3. 19: Module giam sat nang luong

Sinh vién thuc hién: Pham Van Duan, Poan Lién Ngudi hudng dan: ThS Tran Duy Chung

54



THIET KE HE THONG PIEU KHIEN TU PONG SU DUNG NEN TANG OPENHAB CHO NGOI NHA THONG MINH

Energy Consumption

KITCHEN

Tha Nam,

WEVAGIE!

15:21:15

16
Thir Sau Thir Béy chi Nhat

Hinh 3. 21: Giao dién trang giam sat diéu khién thiét bj
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= Energy Consumption

15:02:59

= KITCHEN

Hinh 3. 23: Giao dién giam sat cac chi s6 cam bién
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ALLON  ALL OFF

ALL OFF

Hinh 3. 24: Giao dién app dién thoai
3.5.4 Nhdn xét — Pdanh gia
Sf';lu thQi gign 15 tgén nghién cuiru va thl.l’,C hién dé tai, mach co ban dap tng duogc yéu
cau thict ké ban dau. Duédi day 1a mot s6 nhan xeét:
3.5.4.1 Nhgn xét
U'u diém:
- Hé théng hoat dong 6n dinh
- Hé thong sir dung nén tang Openhab va giao thuc MQTT bao mat TLS/SSL
- Hé théng c6 tinh tng dung cdo va cam thiét.
- Phan ciing c6 tich hop thém cac mach bao vé va thiét ké chdng nhiéu.
- Hé thdng tu dong giam séat va hién thi, khi khi gas ro ri s& canh béo.
- Giao dién thiét ké dé sir dung va dep miit.
Han ché
- Céc cam bién con c6 do sai s6 nhit dinh.
- Chua duoc téi wu vé phan cting va hinh thirc
3.5.4.2 Danh gia

Sau qué trinh van hanh tha hé théng, nhém thuc hién da thu vé nhirng s6 liéu nhu
bang sau:

Web server App android Panh gia Ghi chu
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Diéu khién va
giam sat thiet | 4013 thanh 48 Pat
b1 cong lan thanh cong
(50 lan)
Gi.ém Sé,t cac Hoat dong Hoat dong 6n

cam bién 1 4n dinh dinh Dat
ngay

Canh bio Hoat dong Hoat dong

2 . I . Dat
bdo mat on dinh on dinh

Bang 2. 2: S6 lidu thuc nghiém

Qua nhirng s6 liéu bang trén, nhoém danh gid hé théng dat yéu cau véi nhivng muc

tiéu da dé ra. M6 hinh c6 tinh thAm my, an toan, bdo mat va dé st dung. Sau thoi gian

test thit, mach cho thdy sw 6n dinh. Tuy nhién van con mét s8 han ché can khic phuc

néu mudn dwa vao thuc té doi séng nhu: téc dé diéu khién va phan hoi con chim,

chwa c6 chirc nang nhan dang chu nha, chwa c6 chirc nang bao trém khi c6 trém dot

nhap tir trén mai nha, chwa hé théng dap lira, hién twong nhiéu do sai sét trong qua

trinh thi cong mach in va han linh kién.
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KET LUAN VA HUONG PHAT TRIEN
1. Kétluan
Sau khoang thoi 15 tuan nghién ciru va tim hiéu, nhom da hoan thanh d6

an va thi cong mo hinh theo nhitng yéu cau da dat ra ban dau. Trong qua trinh
thuc hién, nhom da thu dugc nhfxng két qua nhét,djnh.

- San pham dat yéu cau ve giam sat thong so dién nang, trang thai cua cac

thict bi thong qua man hinh‘hié‘n thi v? Internet.

- San pham dat yéu cau vé diéu khién bao gom:

+Diéu khién qua nén tang OpenHab ca trén may tinh va dién thoai: diéu khién
va giam sat tat ca cac khoi
+ Piéu khién tha cdng: dung nidt nhan khdi Master diéu khién chinh né
hoac diéu khién cac Slave; diéu khién ,nl]t nhan tryc tiép tai cac Slave

- Khi ¢ ro ri khi gas thi s€ thong bao dén ngudi dung.

2. Hwong phat trien

- M¢ rong sé thiét bi can diéu khién véi cong suat 1on.

- Mo rong thém nhiéu Slave dé mo rong mang ludi giam sat va diéu khién.

- Phét trién thém hé thdng dap hira khi phat hién c6 chay xay ra.

- Thém camera giam sat ngdi nha théng qua web hoac android.

Phat trién (g dung diéu khién thiét bi trén website va diéu khién
thlet bi bang giong noi.

- Tich hop thém cac I6p bao mat khéc tir phan ctimg dén phan mém.

- Cai tién phan cang dan trd nén nho gon, on dinh.
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PHU LUC
Chuong trinh ESP8266

#include <Wire.h>

#include "RTClib.h"

#include <LiquidCrystal_12C.h>
RTC_DS1307 rtc;
LiquidCrystal_12C lcd(0x27, 20, 4);

char Time[20], Date[20];

void printDateTime();

byte flag = 1;

boolean displayMainMenu = 0;

boolean clearLcd = 0;

[ e MQTT-Wifi

#include <ESP8266WiFi.h>
#include <PubSubClient.h>

#define mqtt_server "192.168.1.8"

#define mqtt_topic_subl "cmnd/livingRoom1"

#define mqtt_topic_pub "homeAutomatic/energy
#define mqtt_user "Client1"
#define mqtt_password "123456"

const uint16_t mqtt_port = 8883;

WiFiClient espClient;

Phu luc
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PubSubClient client(espClient);

void setup_wifi();

void callback(char* topic, byte* payload, unsigned int length) ;
void setupMQTT();

void loopMQTT();

char buffer[10];

#include <ArduinoJson.h>
StaticJsonBuffer<100> JSONbuffer;
JsonObject& json = JSONbuffer.createObject();
char JSONmessageBuffer[100];

#include <WiFiUdp.h>
#include <NTPClient.h> I/l include NTPClient library

#include <TimeLib.h> /l include Arduino time library

WIiFiIUDP ntpUDP;

I 'time.nist.gov' is used (default server) with +1 hour offset (3600 seconds) 60 seconds
(60000 milliseconds) update interval

NTPClient timeClient(ntpUDP, "time.nist.gov", 7 * 3600, 60000);
byte last_second, second_, minute_, hour_, day , month_, year_;
void SNYCTime();

void setupTime();

#include <EEPROM.h>
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#include <SoftwareSerial.h>

#include <PZEMOO04T.h>

PZEMOQO04T pzem(D6, D5); // (RX,TX) connect to TX,RX of PZEM
IPAddress ip(192, 168, 1, 1);

#define button D3
#define led D4
float v =0;
floati=0;

float p = 0;

floate = 0;

float csHomnay, csHomqua, csThangnay, csThangtruoc, tongHomqua;

int ngayChotSo = 21;

int gioChotSo = 13, phutChotSo = 33;
boolean resetE = false;

unsigned long times = millis();

unsigned long timeSaveData;

void readChiSo();
void writeChiSo();

void setupPzem();

#include "syncTime.h"
#include "pzem004t.h"
#include "mqtt.h"
#include<Ticker.h>
Ticker blynkLed;
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void checkConnectWifi()
{
if (WiFi.status() '= WL_CONNECTED) // check WiFi connection status
digitalWrite(led, !digitalRead(led));
else
digitalWrite(led, 1);

void setup ()

{
Serial.begin(115200);
pinMode(D7,0UTPUT);
Icd.begin();
Icd.backlight();
if (! rtc.begin()) {

Serial.printIn("Couldn't find RTC");

¥

if (! rtc.isrunning()) {
Serial.printIn("RTC is NOT running, let's set the time!");
b
setup_wifi();
Icd.clear();
setupTime();
setupMQTT();
setupPzem();
blynkLed.attach(0.7, checkConnectWifi);

void loop ()
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{

loopMQTT();

if (millis() - times > 5000) {

times = millis();

readPzem();

if (WiFi.status() == WL_CONNECTED) // check WiFi connection status

{

json["voltage"] = v;

json["ampe"] =1i;

json["power"] = p;

json["enegry"] =e;

json["homNay"] = csHomnay;

json.printTo(JSONmessageBuffer, sizeof(JSONmessageBuffer));

client.publish(mqtt_topic_pub, JSONmessageBuffer);

I
I
I
I
I
I
I
I
I
I
I

sprintf(buffer, "%.1f", v);
client.publish("homeAutomatic/energy/voltage"”, buffer);
sprintf(buffer, "%.1f", i);
client.publish("homeAutomatic/energy/current”, buffer);
sprintf(buffer, "%.1f", p);
client.publish("homeAutomatic/energy/power", buffer);
sprintf(buffer, "%.1f", e);
client.publish("homeAutomatic/energy/enegry”, buffer);
sprintf(buffer, "%.1f", csHomnay);
client.publish("homeAutomatic/energy/homNay", buffer);
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if (millis() - timeSaveData > 60000) {
timeSaveData = millis();
writeChiSo();
Serial.printIn(check write");

}
printLCD();

¥

void printDateTime()
{
DateTime now = rtc.now();
sprintf(Time, "Time : %02d:%02d:%02d", now.hour(), now.minute(), now.second());
sprintf(Date, "Date : %02d-%02d-%02d", now.day(), now.month(), now.year());
Icd.setCursor(0, 2);
Icd.print(Time);
Icd.setCursor(0, 3);
Icd.print(Date);

/1 sprintf(Time, "Time : %02d:%02d:%02d", now.hour(), now.minute(),
now.second());

/I sprintf(Date, "Date : %02d-%02d-%02d", now.day(), now.month(), now.year());
/I Serial.printin(Time);

/[ Serial.printin(Date);

by

void mainMenu()
{
Icd.setCursor(0, 0);
lcd.print("V: " + String(v) + "V");
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Icd.setCursor(11, 0);

Icd.print("1: " + String(i) + "A");
Icd.setCursor(0, 1);

Icd.print("P: " + String(p) + "W");
Icd.setCursor(11, 1);

Icd.print("F: 50 Hz");
printDateTime();

b
void printLCD()

{

if (clearLcd == 1)

{
clearLcd = 0;
Icd.clear();

b

if (flag ==1)

{
mainMenu();

by

else if (flag == 2) {
Icd.setCursor(0, 0);
Icd.print("Today : " + String(csHomnay) + "Wh");
Icd.setCursor(0, 1);
Icd.print("*Tomorrow: " + String(csHomqua) + "Wh");
Icd.setCursor(0, 2);
Icd.print("Month : " + String(csThangnay) + "Wh");
Icd.setCursor(0, 3);
Icd.print("Last month: " + String(csThangtruoc) + "Wh");

b
else if (flag == 3)
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Icd.setCursor(4, 0);

Icd.print(*'Latch time ");

Icd.setCursor(0, 1);

Icd.print("Hour : " + String(gioChotSo));
Icd.setCursor(0, 2);

Icd.print("Minute: " + String(phutChotSo));
Icd.setCursor(0, 3);

Icd.print("Day : " + String(ngayChotSo));

void setup_wifi() {
Serial.printin();
Serial.print("Connecting to ");
Serial.printIn(ssid);
WiFi.begin(ssid, password);
inti=0;
Icd.setCursor(0, 0);
Icd.print("Connecting.");
while (WiFi.status() '= WL_CONNECTED) {
delay(500);
++i; if (i ==10) return ;
Serial.print(".");
lcd.print(".");
b
Serial.printIn("1P address: ");
Serial.printIn(WiFi.locallP());
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SNYCTime();
}

void callback(char* topic, byte* payload, unsigned int length) {
Serial.print("Message arrived [");
Serial.print(topic);
Serial.print("]");

String p =",
for (inti=0;i<length; i++)
{
p += (char)payload[i];
b

Serial.print(p);

if (p =="reset")
{

resetPzem() ;
by

else Serial.printin(* Khong hop le");
Serial.printin();

void reconnect() {
// Loop until we're reconnected
while (Iclient.connected()) {
Serial.print("Attempting MQTT connection...");
/I Attempt to connect

if (client.connect("ESP8266Client", mqtt_user, mqtt_password)) {
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Serial.printIn(*connected");

client.subscribe(mqtt_topic_subl);

}else {
Serial.print(“failed, rc=");
Serial.print(client.state());
Serial.printIn(" try again in 5 seconds");
// Wait 5 seconds before retrying
delay(1000);

void setupMQTT()
{

client.setServer(maqtt_server, mqtt_port);
client.setCallback(callback);

}

void loopMQTT()

{
if (WiFi.status() == WL_CONNECTED) // check WiFi connection status
{
if (client.connected()) { /I no connect -> connect mqtt and sync time
reconnect();
SNYCTime();
}
client.loop();

}
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void readPzem() {
v = pzem.voltage(ip);
i = pzem.current(ip);
p = pzem.power(ip);
e = pzem.energy(ip);

csHomnay = e - tongHomqua,

if (v<0.0)
{

v =20.0;

/Il Serial.print(v);

Il Serial.print("V; ");
¥

if 1i<0.0){
i =0.0;
/[ Serial.print(i);
Il Serial.print("A; ");
}
if (p<0.0){
p=0.0;
/I Serial.print(p);
Il Serial.print("W; ");
}
/Ilif (<0.0){
/Il Serial.print(e);
Il Serial.printin("Wh; ");
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I}

/I Serial.print("hom nay: ");

/I Serial.printIn(csHomnay);

/I Serial.print("hom qua: ");

/I Serial.printin(csHomqua);

/I Serial.print("thang nay: ");

/I Serial.printIn(csThangnay);

/[ Serial.print("thang truoc: ");
/I Serial.printin(csThangtruoc);
Il Serial.printin();

float readFloat(unsigned int addr) {
union {
byte b[4];
float f;
} data;
for (inti=0;1<4;i++) {
data.b[i] = EEPROM.read(addr + i);
b

return data.f;
by
void writeFloat(unsigned int addr, float x) {
union {
byte b[4];
float f;
} data;
data.f = x;
for(inti=0;i<4;i++){
EEPROM.write(addr + i, data.b[i]);
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¥

}
void readChiSo() {

csHomqua = readFloat(0);

delay(10);

csThangnay = readFloat(4);  //thang nay

delay(10);

tongHomaqua = readFloat(8);

delay(10);

csThangtruoc = readFloat(12); // thang trudc

delay(10);

Serial.print("Chi s6 tong hdm qua: "); Serial.printin(tongHomaqua);
Serial.print("Chi s6 hém qua: "); Serial.printin(csHomqua);
Serial.print("Chi s6 thang nay: "); Serial.printin(csThangnay);

Serial.print("Chi s6 thang trudc: ); Serial.printin(csThangtruoc);

sprintf(buffer, "%.1f", csHomqua);
client.publish("homeAutomatic/energy/homqua”, buffer);
sprintf(buffer, "%.1f", csThangnay);
client.publish("homeAutomatic/energy/thangNay", buffer);
sprintf(buffer, "%.1f", csThangtruoc);

client.publish("homeAutomatic/energy/thangTruoc", buffer);

void writeChiSo() {
DateTime now = rtc.now();
if (now.hour() == gioChotSo && now.minute() == phutChotSo) {

Serial.printin("Ghi sé ngay mai!");
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writeFloat(4, readFloat(4) + csHomnay); // cong chi s6 hém nay vao chi sb thang
nay

writeFloat(0, csHomnay); /1 ghi chi s6 hém nay thanh ngay hém qua
writeFloat(8, e);
if (now.day() == ngayChotSo) {
Serial.printIn("Ghi s6 thang mail"):;
writeFloat(12, csThangnay); // ghi chi s6 thang nay vao thang trudc
}
EEPROM.commit();
readChiSo();

k
k

void resetPzem() {

for (inti=0;i<16; ++i) {
EEPROM.write(i, 0);
delay(10);
digitalWrite(led, !digitalRead(led));

b

EEPROM.commit();

readChiSo();

Serial.printin("Reset energy!"");

ICACHE_RAM_ATTR void handleButton() {
delay(60);
++flag;
clearLcd = 1;
if (flag == 4) flag = 1;
// while (digitalRead(button) == 0);

Phu luc



THIET KE HE THONG PIEU KHIEN TU PONG SU DUNG NEN TANG OPENHAB CHO NGOI NHA THONG MINH

void setupPzem()
{
pinMode(button, INPUT_PULLUP);
pinMode(led, OUTPUT);
digitalWrite(led, HIGH);
attachlnterrupt(digitalPinTolnterrupt(button), handleButton, FALLING);

EEPROM.begin(512);
delay(10);
readChiSo();

void setupTime()

{
timeClient.begin();
delay(100);

¥

void SNYCTime()

{
if (WiFi.status() == WL_CONNECTED) // check WiFi connection status

{
timeClient.update();

unsigned long unix_epoch = timeClient.getEpochTime(); // get UNIX Epoch time

second_ = second(unix_epoch); /I get seconds from the UNIX Epoch time

if (last_second !=second ) // update time & date every 1 second
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minute_ = minute(unix_epoch);  // get minutes (0 - 59)

hour_ = hour(unix_epoch); /l get hours (0 - 23)

day = day(unix_epoch); /l get month day (1 - 31, depends on month)
month_ = month(unix_epoch);  // get month (1 - 12 with Jan is month 1)

year_ = year(unix_epoch) - 2000; // get year with 4 digits - 2000 results 2 digits
year (ex: 2018 --> 18)

rtc.adjust(DateTime(year_, month_, day , hour_, minute_, second_));

last_second = second_;

k
k

¥

Chuong trinh OPENHAB:

//Group

Group:Switch:OR(ON, OFF) Living_Lights "ALL_Living_Lights [(%d)]"
["Lights"]
{channel="mqtt:topic:MyMQTTBroker:livingRoom:Groups:Living_Lights" }
Group:Switch:OR(ON, OFF) Living_Devices "ALL_Living_Devices [(%d)]"
//LivingRoom

Switch Livingroom_Lightl "Livingroom Light1" <light>
(Living_Lights) ["Lights"]
{channel="maqtt:topic:MyMQTTBroker:livingRoom:Livingroom_Light1" }

Switch Livingroom_Light?2 "Livingroom Light2" <light>
(Living_Lights) ["Lights"]
{channel="maqtt:topic:MyMQTTBroker:livingRoom:Livingroom_Light2" }

Switch Livingroom_Light3 "Livingroom Light3" <light>
(Living_Lights) ["Lights"]
{channel="maqtt:topic:MyMQTTBroker:livingRoom:Livingroom_Light3" }

Dimmer Livingroom_Fanl "Livingroom Fanl" <fan_ceiling>
["Lighting"] {channel="maqtt:topic:MyMQTTBroker:livingRoom:Livingroom_Fan1"
b

Dimmer Livingroom_Fan2 "Livingroom Fan2" <fan_ceiling>
["Lighting"] {channel="mqtt:topic:MyMQTTBroker:livingRoom:Livingroom_Fan2"
b

Phu luc



THIET KE HE THONG PIEU KHIEN TU PONG SU DUNG NEN TANG OPENHAB CHO NGOI NHA THONG MINH

Number Livingroom_Temperature  "Livingroom Temperature [%.1f °C]"
<temperature>
{channel="maqtt:topic:MyMQTTBroker:livingRoom:Livingroom_Temperature" }

Number Livingroom_Humidity "Livingroom Humidity [%d %unit%]"
<humidity>
{channel="maqtt:topic:MyMQTTBroker:livingRoom:Livingroom_Humidity" }

Dimmer Livingroom_Harmonic "Livingroom_Harmonic" <fan>
{channel="maqtt:topic:MyMQTTBroker:livingRoom:Livingroom_Harmonic" }

String Keypad_Char "Keypad Char" <lock>
{channel="maqtt:topic:MyMQTTBroker:Energy:Keypad_Char"
[profile="system:follow"] }

IIENERGY

Number Voltage  "Voltage [JSONPATH($.homeautomation/energy):%s v]"
<heating>  {channel="maqtt:topic:MyMQT TBroker:Energy:Voltage"}

Number Ampe "Ampe [%.1f A]" <heating>
{channel="maqtt:topic:MyMQTTBroker:Energy:Ampe"}

Number Current ~ "Total Current Capacity [%.1f W]" <heating>
{channel="maqtt:topic:MyMQTTBroker:Energy:Current" }

Number Today "Total Wattage Today [%.1f W/day]" <heating>

{channel="maqtt:topic:MyMQTTBroker:Energy:Today"}

Number Yesterday "Total Wattage Yesterday [%.1f W/day]"  <heating>
{channel="mqtt:topic:MyMQTTBroker:Energy:Yesterday"}

Number Month "Total Monthly Capacity [%.1f W/Month]"  <heating>
{channel="mqtt:topic:MyMQTTBroker:Energy:Month"}

Number Last Month "Total Capacity Last Month [%.1f W/Month]" <heating>
{channel="mqtt:topic:MyMQTTBroker:Energy:Last_Month"}

Switch Power "Power"
{channel="mqtt:topic:MyMQTTBroker:Energy:Power"}

I/ Switch Outside_Light "Outside Light" <light>
{channel="mqtt:topic:MyMQTTBroker:Lock_The_Door:Outside_Light" }

I/KITCHEN
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Number Kitchen_Temperature "Kitchen_Temperature [%.1f °C]"
<temperature>
{channel="maqtt:topic:MyMQTTBroker:Kitchen:Kitchen_Temperature™ }

Number Kitchen_Humidity  "Kitchen_Humidity [%d %unit%]"  <humidity>
{channel="maqtt:topic:MyMQTTBroker:Kitchen:Kitchen_Humidity" }

Number Kitchen_Light_Sensor "Kitchen_Light_Sensor" <light>
{channel="mqtt:topic:MyMQTTBroker:Kitchen:Kitchen_Light_Sensor" }

Number Kitchen_gas_sensor "Kitchen_gas_sensor [%d ]" <gas>
{channel="mqtt:topic:MyMQTTBroker:Kitchen:Kitchen_gas_sensor" }

Dimmer Kitchen_Window "Kitchen_Window [MAP(en.map):%s]"  <window>
{channel="mqtt:topic:MyMQTTBroker:Kitchen:Kitchen_Window" }
Switch Kitchen_Light "Kitchen_Light" <light>

{channel="maqtt:topic:MyMQTTBroker:Kitchen:Kitchen_Light" }

//Wether in Pa Nang

/I String localStationld "ID [%s]"

{ channel="openweathermap:weather-and-forecast:api:local:station#id" }

/I String localStationName "Name [%s]"

{ channel="openweathermap:weather-and-forecast:api:local:station#name" }

// Location localStationLocation "Location [%2$s°N %3$s°E]"

<location> { channel="openweathermap:weather-and-
forecast:api:local:station#location" }

/[ DateTime localLastMeasurement "Timestamp of last measurement
[%1$tY-%1$tm-%1$td T%1$tH: %1$tM:%1$tS]" <time> {
channel="openweathermap:weather-and-forecast:api:local:current#time-stamp" }

/1 String localCurrentCondition "Current condition [%s]"
<sun_clouds> { channel="openweathermap:weather-and-
forecast:api:local:current#condition” }

/I String localCurrentConditionld "Conditionld
[%s]" {
channel="openweathermap:weather-and-forecast:api:local:current#condition-id"}
/l Image localCurrentConditionlcon ~ "lcon™
{ channel="openweathermap:weather-and-forecast:api:local:.current#icon" }
/I String localCurrentConditionlconld "Iconld [%s]"

{

channel="openweathermap:weather-and-forecast:api:local:current#icon-id"}
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// Number:Temperature  localCurrentTemperature "Current temperature [%.1f
%unit%]" <temperature> { channel="openweathermap:weather-
and-forecast:api:local:current#temperature” }

// Number:Temperature  localCurrentApparentTemperature "Current apparent
temperature [%.1f %unit%]" <temperature> {
channel="openweathermap:weather-and-forecast:api:local:current#apparent-
temperature" }

// Number:Pressure localCurrentPressure "Current barometric pressure
[%.1f %unit%]" <pressure> { channel="openweathermap:weather-
and-forecast:api:local:current#pressure” }

// Number:Dimensionless localCurrentHumidity "Current atmospheric
humidity [%d %unit%]" <humidity> {
channel="openweathermap:weather-and-forecast:api:local:current#humidity" }

// Number:Speed localCurrentWindSpeed "Current wind speed [%.1f
km/h]" <wind> { channel="openweathermap:weather-and-
forecast:api:local:current#wind-speed" }

// Number:Angle localCurrentWindDirection ~ "Current wind direction [%d
%unit%]" <wind> { channel="openweathermap:weather-
and-forecast:api:local:current#wind-direction" }

/I Number:Dimensionless localCurrentCloudiness "Current cloudiness [%d
%unit%]" <clouds>  { channel="openweathermap:weather-
and-forecast:api:local:current#cloudiness” }

// Number:Length localCurrentRainVVolume "Current rain volume [%.1f
%unit%]" <rain> { channel="openweathermap:weather-and-
forecast:api:local:current#rain” }

// Number:Length localCurrentSnowVolume "Current snow volume [%.1f
%unit%]" <snow> { channel="openweathermap:weather-
and-forecast:api:local:current#snow" }

// Number:Length localCurrentVisibility "Current visibility [%.1f km]"

<visibility> { channel="openweathermap:weather-and-
forecast:api:local:current#visibility" }

// DateTime localDailyForecastTodayTimestamp "Timestamp of forecast [%1$tY -
%1$tm-%1$td]" <time> { channel="openweathermap:weather-and-
forecast:api:local:forecastToday#time-stamp" }

/1 String localDailyForecastTodayCondition "Condition for today [%0s]"
<sun_clouds> { channel="openweathermap:weather-and-
forecast:api:local:forecastToday#condition" }
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/l Image localDailyForecastTodayConditionlcon "lcon™
{ channel="openweathermap:weather-and-forecast:api:local:forecastToday#icon" }

// Number: Temperature localDailyForecastTodayMinTemperature "Minimum
temperature for today [%.1f %unit%]" <temperature> {
channel="openweathermap:weather-and-forecast:api:local:forecastToday#min-
temperature” }

// Number: Temperature localDailyForecastTodayMaxTemperature "Maximum
temperature for today [%.1f %unit%]" <temperature> {
channel="openweathermap:weather-and-forecast:api:local:forecastToday#max-
temperature" }

// Number:Pressure localDailyForecastTodayPressure "Barometric pressure for today
[%.1f %unit%]" <pressure> { channel="openweathermap:weather-and-
forecast:api:local:forecastToday#pressure" }

// Number:Dimensionless localDailyForecastTodayHumidity "Atmospheric humidity
for today [%d %unit%]"  <humidity> { channel="openweathermap:weather-and-
forecast:api:local:forecastToday#humidity" }

// Number:Speed localDailyForecastTodayWindSpeed "Wind speed for today [%.1f
km/h]" <wind> { channel="openweathermap:weather-and-
forecast:api:local:forecastToday#wind-speed” }

// Number:Angle localDailyForecastTodayWindDirection "Wind direction for today
[%d %unit%]” <wind> { channel="openweathermap:weather-and-
forecast:api:local:forecastToday#wind-direction” }

// Number:Dimensionless localDailyForecastTodayCloudiness "Cloudiness for today
[%d %unit%]" <clouds> { channel="openweathermap:weather-and-
forecast:api:local:forecastToday#cloudiness™ }

// Number:Length localDailyForecastTodayRainVVolume "Rain volume for today [%.1f
%unit%]" <rain> { channel="openweathermap:weather-and-
forecast:api:local:forecastToday#rain" }

// Number:Length localDailyForecastTodaySnowVolume "Snow volume for today
[%.1f %unit%]" <snow> { channel="openweathermap:weather-and-
forecast:api:local:forecastToday#snow" }

/' Il Open Weather Map

Number:Temperature Weather OWM_Temperature
"Temperature [%.1f %unit%]" <temperature>
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{channel="openweathermap:weather-and-
forecast:local:Weather_ OWM_Temperature"}

Number:Temperature Weather OWM_ ApparentTemperature
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:local:Weather OWM_ ApparentTemperature™}

Number:Pressure Weather OWM _Pressure "Pressure [%.1f %unit%]"
<pressure>  {channel="openweathermap:weather-and-
forecast:local:Weather OWM_Pressure™}

Number:Dimensionless ~ Weather OWM_Humidity "Humidity [%d
%unit%]" <humidity>
{channel="openweathermap:weather-and-forecast:local:Weather OWM_Humidity"}
Number:Speed Weather OWM_Wind_Speed

"Windspeed [%.1f m/s]" <wind>

{channel="openweathermap:weather-and-
forecast:local:Weather OWM_Wind_Speedd"}

Number:Angle Weather OWM_WindDirection "Current wind direction
[%d %unit%]" <wind> {channel="penweathermap:weather-and-
forecast:local:Weather OWM_WindDirection" }

Number:Length Weather OWM_RainVolume
"RainVolume [%.1f %unit%]" <rain>

{channel="openweathermap:weather-and-

forecast:local:Weather_ OWM_RainVolume"}

Number:Length Weather_ OWM_Visibility "Visibility [%.1f
km]" <visibility> {channel="openweathermap:weather-and-
forecast:local:Weather OWM _Visibility"}

Number:Dimensionless Weather OWM_Cloudiness "Current cloudiness [%d
%unit%]" <cloud> {channel="openweathermap:weather-and-
forecast:local:Weather OWM_Cloudiness" }

Number:Length Weather OWM_SnowVolume "Current snow volume
[%.1f %unit%]" <snow> {channel="openweathermap:weather-and-
forecast:local:Weather OWM_Snow" }

String Weather OWM _Stationld "ID [%s]"
{channel="openweathermap:weather-and-forecast:local:Weather OWM _Stationld" }
String Weather OWM _Station_Name "Station Name [%s]"

{channel="openweathermap:weather-and-
forecast:local:Weather OWM_Station_Name"}

DateTime  Weather OWM_ObservationTime "Observation
time [%1$tY-%1$tm-%1$td]"  <time>
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{channel="openweathermap:weather-and-
forecast:local:Weather_OWM_ObservationTime"}

DateTime Sunrise "Sunrise [%1$ta %1$tR]"

<sunrise>  {channel="openweathermap:weather-and-forecast:local:Sunrise "}
DateTime Sunset "Sunset [%1$ta %1$tR]"

<sunset> {channel="openweathermap:weather-and-forecast:local:Sunset "}
String Weather_OWM_Condition "Condition [%s]"

<sun_clouds> {channel="openweathermap:weather-and-
forecast:local:Weather_OWM_Condition"}

String Weather_OWM_Conditionld "Conditionid
[%6s]™ {channel="openweathermap:weather-and-
forecast:local:Weather OWM_Conditionld"}

Image Weather OWM _Conditionlcon "Icon [%s]"

{channel="openweathermap:weather-and-
forecast:local:Weather OWM_Conditionlcon"}

String Weather OWM _ Conditionlconld "lconld [%s]"
{channel="openweathermap:weather-and-
forecast:local:Weather OWM_Conditionlconld"}

Location Weather OWM_Location "Location [%2$s°N %3$s°E]"
<location>  {channel="openweathermap:weather-and-
forecast:local:Weather_ OWM_Location" }

/I I/ Number:Temperature Weather OWM_Temp0 "Temperature
[%.1f %unit%]" <temperature> {channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHoursO3#Weather OWM_Temp0"}

/I I/ Number:Temperature Weather OWM_Templ "Temperature
[%.1f %unit%]" <temperature> {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours24#Weather OWM_Templ1"}

/I 1/ Number:Temperature Weather OWM_Temp2 "Temperature
[%.1f %unit%]" <temperature> {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours48#Weather OWM_Temp2"}

/I 1/ Number:Temperature Weather OWM_Temp3 "Temperature
[%.1f %unit%]" <temperature> {channel="openweathermap:weather-and-

forecast:2fd1295b:1ocal:forecastHours72#Weather OWM_Temp3"}

/[ I/ DateTime Weather OWM _Forecast_Time0 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" <time>
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{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours03#time-stamp"}

/Il I/ DateTime Weather OWM _Forecast_Timel "Forecast time

[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" <time>
{channel="openweathermap:weather-and-

forecast:2fd1295b:local:forecastHours24#time-stamp"}

/Il I/ DateTime Weather OWM _Forecast_Time2 "Forecast time

[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" <time>
{channel="openweathermap:weather-and-

forecast:2fd1295b:local:forecastHours48#time-stamp"}

/Il I/ DateTime Weather OWM _Forecast_Time3 "Forecast time

[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" <time>
{channel="openweathermap:weather-and-

forecast:2fd1295b:1ocal:forecastHours72#time-stamp"}

I 1] String Weather OWM_ Condition0 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-

forecast:2fd1295hb:1ocal:forecastHoursO3#condition"}

I 1] String Weather OWM_Conditionl "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-

forecast:2fd1295h:1ocal:forecastHours24#condition"}

I 1] String Weather OWM_Condition2 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-

forecast:2fd1295h:local:forecastHours48#condition"}

I 1] String Weather OWM_Condition3 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-

forecast:2fd1295b:local:forecastHours72#condition"}

Il 1] String Weather OWM_ Conditionld0 "lcon [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHoursO3#condition-id"}

Il 1] String Weather OWM_Conditionld1 "lcon [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours24#condition-id"}

/I 1] String Weather_ OWM _Conditionld2 "lcon [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours48#condition-id"}
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I 1] String Weather_OWM_Conditionld3 "lcon [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours72#condition-id"}

Number:Temperature Weather OWM_Temp_h3 "Temperature
[%.1f %unit%]" <temperature> {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHoursO3#temperature}

Number:Temperature Weather OWM_Temp_h6 "Temperature
[%.1f %unit%]" <temperature> {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHoursO6#temperature}

Number:Temperature Weather OWM_Temp_h9 "Temperature
[%.1f %unit%]" <temperature> {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHoursO9#temperature"}

Number:Temperature Weather OWM_Temp_h12

"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours12#temperature}

Number:Temperature Weather OWM_Temp_h15
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295h:local:forecastHours15#temperature"}

Number:Temperature Weather OWM_Temp_h18
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295h:local:forecastHours18#temperature™}

Number:Temperature Weather OWM_Temp_h21
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295b:local:forecastHours21#temperature"}

Number:Temperature Weather OWM_Temp_h24
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295h:local:forecastHours24#temperature™}

Number:Temperature Weather OWM_Temp_h27
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295h:local:forecastHours27#temperature"}

Number:Temperature Weather OWM_Temp_h30
"Temperature [%.1f %unit%]" <temperature>
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{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours30#temperature}

Number:Temperature Weather OWM_Temp_h33
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295b:local:forecastHours33#temperature"}

Number:Temperature Weather OWM_Temp_h36
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295b:local:forecastHours36#temperature}

Number:Temperature Weather OWM_Temp_h39
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295b:local:forecastHours39#temperature"}

Number:Temperature Weather OWM_Temp_h42
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295b:local:forecastHours42#temperature}

Number:Temperature Weather_ OWM_Temp_h45
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295h:local:forecastHours45#temperature"}

Number:Temperature Weather OWM_Temp_h48
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295h:local:forecastHours48#temperature™}

Number:Temperature Weather OWM_Temp_h51
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295b:local:forecastHours51#temperature"}

Number:Temperature Weather OWM_Temp_h54
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295h:local:forecastHours54#temperature™}

Number:Temperature Weather OWM_Temp_h57
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295h:1ocal:forecastHours57#temperature}

Number:Temperature Weather OWM_Temp_h60
"Temperature [%.1f %unit%]" <temperature>
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{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours60#temperature™}

Number:Temperature Weather OWM_Temp_h63
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295b:local:forecastHours63#temperature}

Number:Temperature Weather OWM_Temp_h66
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295b:local:forecastHours66#temperature™}

Number:Temperature Weather OWM_Temp_h69
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295b:local:forecastHours69#temperature"}

Number:Temperature Weather OWM_Temp_h72
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295b:local:forecastHours72#temperature}

Number:Temperature Weather OWM_Temp_h75
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295h:local:forecastHours75#temperature"}

Number:Temperature Weather OWM_Temp_h78
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295b:local:forecastHours78#temperature}

Number:Temperature Weather OWM_Temp_h81
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295b:local:forecastHours81#temperature"}

Number:Temperature Weather OWM_Temp_h84
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295h:local:forecastHours84+#temperature™}

Number:Temperature Weather OWM_Temp_h87
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295h:local:forecastHours87#temperature"}

Number:Temperature Weather OWM_Temp_h90
"Temperature [%.1f %unit%]" <temperature>
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{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours90#temperature}

Number:Temperature Weather OWM_Temp_h93
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295b:local:forecastHours93#temperature"}

Number:Temperature Weather OWM_Temp_h96
"Temperature [%.1f %unit%]" <temperature>
{channel="openweathermap:weather-and-

forecast:2fd1295b:local:forecastHours96#temperature™}

String Weather OWM _Condition_h3 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours03#condition"}

String Weather_ OWM_Condition_h6 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHoursO6#condition™}

String Weather_OWM_Condition_h9 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295hb:1ocal:forecastHours09#condition"}

String Weather_OWM_Condition_h12 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHours12#condition"}

String Weather OWM_ Condition_h15 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295hb:1ocal:forecastHours15#condition"}

String Weather OWM_Condition_h18 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295h:local:forecastHours18#condition"}

String Weather_ OWM_Condition_h21 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295h:local:forecastHours21#condition"}

String Weather_ OWM_Condition_h24 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHours24#condition"}

String Weather_ OWM_Condition_h27 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295h:local:forecastHours27#condition"}
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String Weather_OWM_Condition_h30 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours30#condition"}

String Weather OWM_Condition_h33 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours33#condition"}

String Weather OWM_Condition_h36 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours36#condition"}

String Weather_ OWM _Condition_h39 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours39#condition"}

String Weather_OWM_Condition_h42 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours42#condition"}

String Weather_OWM_Condition_h45 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295hb:1ocal:forecastHours45#condition"}

String Weather OWM_Condition_h48 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295hb:1ocal:forecastHours48#condition"}

String Weather OWM_Condition_h51 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295h:local:forecastHours51#condition"}

String Weather OWM_Condition_h54 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295h:local:forecastHours54#condition"}

String Weather_ OWM_Condition_h57 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295h:local:forecastHours57#condition"}

String Weather_ OWM_Condition_h60 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295hb:1ocal:forecastHours60#condition"}

String Weather OWM _Condition_h63 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHours63#condition"}

String Weather OWM _ Condition_h66 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHours66#condition™}

Phu luc



THIET KE HE THONG PIEU KHIEN TU PONG SU DUNG NEN TANG OPENHAB CHO NGOI NHA THONG MINH

String Weather_OWM_Condition_h69 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours69#condition"}

String Weather_ OWM_Condition_h72 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours72#condition"}

String Weather OWM _Condition_h75 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours75#condition"}

String Weather OWM_Condition_h78 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours78#condition"}

String Weather_OWM_Condition_h81 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours81#condition"}

String Weather_ OWM_Condition_h84 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295hb:1ocal:forecastHours84#condition"}

String Weather OWM_Condition_h87 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295hb:1ocal:forecastHours87#condition"}

String Weather OWM _Condition_h90 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295h:local:forecastHours90#condition"}

String Weather OWM_Condition_h93 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295h:local:forecastHours93#condition"}

String Weather_ OWM_Condition_h96 "Condition [%s]"
<sun_clouds> {channel="openweathermap:weather-and-
forecast:2fd1295h:local:forecastHours96#condition"}

String Weather OWM _Conditionld_h3 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHoursO3#condition-id"}

String Weather_ OWM_Conditionld_h6 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHoursO6#condition-id"}
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String Weather_OWM_Conditionld_h9 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours09#condition-id"}

String Weather OWM _Conditionld_h12 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours12#condition-id"}

String Weather OWM_Conditionld_h15 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours15#condition-id"}

String Weather OWM _Conditionld_h18 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours18#condition-id"}

String Weather_ OWM_Conditionld_h21 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours21#condition-id"}

String Weather_ OWM_Conditionld_h24 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHours24#condition-id"}

String Weather OWM _ Conditionld_h27 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHours27#condition-id"}

String Weather OWM _Conditionld_h30 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours30#condition-id"}

String Weather OWM _Conditionld_h33 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours33#condition-id"}

String Weather_ OWM_Conditionld_h36 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours36#condition-id"}

String Weather_ OWM_Conditionld_h39 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHours39#condition-id"}

String Weather OWM _ Conditionld_h42 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHours42#condition-id"}

String Weather OWM _Conditionld_h45 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHours45#condition-id"}
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String Weather_OWM_Conditionld_h48 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours48#condition-id"}

String Weather OWM _Conditionld_h51 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours51#condition-id"}

String Weather OWM _Conditionld_h54 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours54#condition-id"}

String Weather OWM _Conditionld_h57 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours57#condition-id"}

String Weather_ OWM_Conditionld_h60 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours60#condition-id"}

String Weather_ OWM_Conditionld_h63 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHours63#condition-id"}

String Weather OWM _Conditionld_h66 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHours66#condition-id"}

String Weather OWM _ Conditionld_h69 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours69#condition-id"}

String Weather OWM _Conditionld_h72 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours72#condition-id"}

String Weather_ OWM_Conditionld_h75 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours75#condition-id"}

String Weather_ OWM_Conditionld_h78 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHours78#condition-id"}

String Weather OWM_Conditionld_h81 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHours81#condition-id"}

String Weather OWM_Conditionld_h84 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHours84#condition-id"}
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String Weather_OWM_Conditionld_h87 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours87#condition-id"}

String Weather OWM _Conditionld_h90 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours90#condition-id"}

String Weather OWM _Conditionld_h93 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours93#condition-id"}

String Weather OWM _Conditionld_h96 "Condition [%s]"
{channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours96#condition-id"}

DateTime Weather OWM_DateTime_h3 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours03#time-stamp"}

DateTime Weather OWM_DateTime_h6 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours06#time-stamp"}

DateTime Weather OWM_DateTime_h9 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours09#time-stamp"}

DateTime Weather OWM_DateTime_h12 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHours12#time-stamp"}

DateTime Weather OWM_DateTime_h15 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHours15#time-stamp"}

DateTime Weather OWM_DateTime_h18 "Forecast time
[%61$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295h:local:forecastHours18#time-stamp"}

DateTime Weather OWM_DateTime_h21 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295h:local:forecastHours21#time-stamp™}

DateTime Weather OWM_DateTime_h24 "Forecast time
[%61$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295h:local:forecastHours24+#time-stamp™}
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DateTime Weather_ OWM_DateTime_h27 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours27#time-stamp"}

DateTime Weather OWM_DateTime_h30 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours30#time-stamp"}

DateTime Weather OWM_DateTime_h33 "Forecast time
[%01$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours33#time-stamp"}

DateTime Weather OWM_DateTime_h36 "Forecast time
[%01$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours36#time-stamp"}

DateTime Weather OWM_DateTime_h39 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours39#time-stamp"}

DateTime Weather OWM_DateTime_h42 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295hb:1ocal:forecastHours42#time-stamp"}

DateTime Weather OWM_DateTime_h45 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295hb:1ocal:forecastHours45#time-stamp"}

DateTime Weather OWM_DateTime_h48 "Forecast time
[%61$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295h:local:forecastHours48#time-stamp"}

DateTime Weather OWM_DateTime_h51 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295h:local:forecastHours51#time-stamp™}

DateTime Weather OWM_DateTime_h54 "Forecast time
[%61$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295h:local:forecastHours54+#time-stamp™}

DateTime Weather OWM_DateTime_h57 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHours57#time-stamp™}

DateTime Weather OWM_DateTime_h60 "Forecast time
[%01$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295hb:1ocal:forecastHours60#time-stamp"}

DateTime Weather OWM_DateTime_h63 "Forecast time
[%01$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295hb:1ocal:forecastHours63#time-stamp"}
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DateTime Weather_ OWM_DateTime_h66 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours66#time-stamp"}

DateTime Weather OWM_DateTime_h69 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours69#time-stamp"}

DateTime Weather OWM_DateTime_h72 "Forecast time
[%01$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours72#time-stamp"}

DateTime Weather OWM_DateTime_h75 "Forecast time
[%01$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours75#time-stamp"}

DateTime Weather OWM_DateTime_h78 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295b:local:forecastHours78#time-stamp"}

DateTime Weather OWM_DateTime_h81 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295b:1ocal:forecastHours81#time-stamp"}

DateTime Weather OWM_DateTime_h84 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295hb:1ocal:forecastHours84#time-stamp"}

DateTime Weather OWM_DateTime_h87 "Forecast time
[%61$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295h:local:forecastHours87#time-stamp™}

DateTime Weather OWM_DateTime_h90 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295h:local:forecastHours90#time-stamp™}

DateTime Weather OWM_DateTime _h93 "Forecast time
[%61$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295h:local:forecastHours93#time-stamp™}

DateTime Weather OWM_DateTime_h96 "Forecast time
[%1$td.%1$tm.%1$tY %1$tH:%1$tM]" {channel="openweathermap:weather-and-
forecast:2fd1295h:1ocal:forecastHours96#time-stamp"}
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