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|. TEN BE TAI: NGHIEN CUU VA THI CONG

TU TRONG RAU NGAN NGAY TRONG NHA
Il. NHIEM VU

1. C4c s6 lidu ban dau:
- Kit Arduino Nano, Node MCU va ngén ngir lap trinh.
- Tai liéu vé Arduino Nano, Node MCU, XAMPP.
- Thu vién vé LCD, ESP 8266, XAMPP.
2. Noi dung thuc hién:
e Noi dung 1: Giao tiép gitra Arduino vé&i cac cam bién, hién thi cac gia tri cam
bién do duoc va trang thai cac thiét bi chap hanh 1én LCD 16x2.
e Noi dung 2: Thiét ké website dua trén nén tang Node.js, thuc hién qua trinh truyén
- nhan dit lidu cho hé théng thong qua module thu - phat WiFi Esp8266 Node
MCU.
 Noi dung 3: Thiét ké (ng dung chay trén dién thoai ¢ hé diéu hanh Android. G
gia tri cua cac cam bién va trang thai cac thiét bi chap hanh Ién wng dung.
e Noi dung 4: Lién két va dong bo hoa dir liéu gitra ing dung va web.
e Noi dung 5: Thiét ké phan cai dat loai cay trong trén web.
e NOoi dung 6: Thi cong mach va md hinh.
e Noi dung 7: Nhan xét - danh gia két qua thyc hién.
e Noi dung 8: Hoan thanh luan van.
111. NGAY GIAO NHIEM VU: 08/03/2020
IV. NGAY HOAN THANH NHIEM VU:  20/07/2020
V. HO VA TEN CAN BO HUONG DAN: ThS. Truong Ngoc Anh
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TRUONG PAI HQC SPKT TPHCM
Khoa Pién - Pién Tir
By Mon Dién T Cong Nghiép-Y Sinh

CONG HOA XA HOI CHU NGHIA VIET NAM
bac lap - Tu do - Hanh phuc

Tp. H6 Chi Minh, ngay 14 thang 3 nam 2020

LICH TRINH THUC HIEN PO AN TOT NGHIEP

(Ban lich trinh nay dwgc dong vao dé &n)

Ho tén sinh vién: Tran T4n Sang
Ho tén sinh vién: Huynh Hong Son

MSSV: 16141256
MSSV: 16141259

Tén dé tai: Nghién ciru va thi cong ti tréng rau ngian ngay trong nha .

(15/3 — 21/3)

cuong nop lai.

Tudn/ngay N@i dung chinh can thec hién Xac nhgn GVHD
Tudn 1 Gip GV bd mén dé nghe phd bién yéu cau
lam dd &n, nhan gidy gigi thiéu lam d6 an.
(8/3—-14/3) | Gap GVHD dé chon dé tai.
Tuén 2 GVHD tién hanh xét duyét dé tai va viét dé

Tuan 3
(22/3 — 28/3)

- Tim hiéu vé cac loai rau trong ngan ngay
va cac phuong phap nudi trong trong nha.
- Tim hiéu vé NodeMCU ESP8266,
Arduino Nano.

- Tim hiéu vé cam bién do do am dat.

- Tim hiéu vé cam bién nhiét do, do am

(12/4 — 18/4)

Tudn4 | khong khi DHT22.

(29/3 - 4/4) | - Tim hiéu dong co bom 12VDC, module
Relay, man hinh LCD 16x2, module giam
ap LM2596, module 12C.

- Xay dung so d6 khdi, giai thich chuc
ning cho ting khi.
Tuan 5 - Tinh toan lva chon linh kién cho ting

(5/4 —11/4) | khoi.

- Thiét ké so dd nguyén li cho mach.
Tuin 6 - Thi cdng phan cung, chay thir nghiém.

- Viét chuong trinh Android diéu khién
phan cang.




- Két ndi ting dung Android véi phan ciing
va diéu khién xem da hoat dong nhu yéu
cau chua.

Tuan 7
(19/4 — 25/4)

- Thi cdng phan cting, chay thir nghiém.
-Viét chuong trinh Android diéu khién
phan cang.

- Két ndi ting dung Android véi phan ciing
va diéu khién xem da hoat dong nhu yéu
cau chua.

- Thi cdng phan cting, chay thir nghiém.
- Viét chuong trinh Android diéu khién

Tuan 8 phan cung.

(26/4 - 2/5) | - Két ndi tng dung Android véi phan cung
va diéu khién xem di hoat dong nhu yéu
cau chua.

- Thi cdng phan cting, chay thir nghiém.
. - Viét chuong trinh Android diéu khién
Tuan 9 phan cung.

(3/5-9/5) | - Két néi tng dung Android v&i phan cing
va diéu khién xem d hoat dong nhu yéu
cau chua.

Tuan10 | - Thiét ké Webserrver va két néi Webserver

(10/5 — 16/5)

vé&i phan cing.

Tuan 11
(17/5 — 23/5)

- Thiét ké Webserver va két ndi Webserver
véi phan cung.

Tuan 12
(24/5 — 30/5)

- Thiét ké Webserver va két ndi Webserver
véi phan cung.

Tuan 13
(31/5 — 6/6)

- Thiét ké Webserver va két ndi Webserver
véi phan cung.

Tuan 14
(7/6 —13/6)

- Kiém tra hoat doéng ctia mo hinh, web, trng
dung Android.




- Demo cho GVHD va sua sai néu co.

Tuan 15
(14/6 — 20/6)

- Viét bao c4o, 1am slide.

Tuan 16
(21/6 — 27/6)

Hoan thién quyén DATN va goi cho
GVHD dé xem xét gop V¥ lan cubi trugce khi
in va béo céo.

- Nop quyén PATN vao ngay 04/08/2020

Tuan 17 . .
- Chuan bi cho ngay bao vé
(2816 — 417) L i x a
- In céc giay to, phicu diém dé bao vé
Tuan 18
Bao vé BATN.
(5/7-11/7)

GV HUONG DAN
(Ky va ghi rd ho va tén)

v



LOI CAM POAN

Dé tai nay l1a do ching em tyu thuc hién, tham khao mét sé tai liéu trude do va
khbng sao chép tur tai liéu hay cong trinh da c6 trude do.

Ngudi thuc hién dé tai
Tran T4n Sang

Huynh Hong Son



LOI CAM ON
Nhom em xin gii 161 cam on sau sac dén Thay Truong Ngoc Anh - Giang vién
bo mén Pién tir céng nghiép da truc tiép huéng dan va tan tinh giup dd tao diéu kién dé
hoan thanh tét dé tai.

Ddng thdi nthém em xin giri 161 chan thanh cam on cac Thay C6 trong Khoa Bién-
Dién T di tao nhimg diéu kién tét nhit cho nhém hoan thanh dé tai.

Nhom em ciing gtri 167 cam on dén cac ban 16p 16141DT di chia sé trao doi kién
thire ciing nhu nhitng kinh nghiém quy bau trong thoi gian thyc hién dé tai.

Cam on dén cha me, gia dinh d luon dong vién bon em.

Xin chan thanh cam on!

Ngudi thuc hién dé tai
Tran Tan Sang

Huynh Hong Som

Vi
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TOM TAT

Nham dap ¢ng nhu cau trong rau tai nha ddi voi nhiing ho gia dinh c6 khong
gian, dién tich han ché hoic khdng c6 nhiéu thoi gian chim séc manh vudn caa minh;
nhoém em xin dua ra dé tai: NGHIEN CUU VA THI CONG TU TRONG RAU NGAN
NGAY TRONG NHA.

Hé théng c6 céc chie nang sau:

- Piéu khién hoat dong cua mé hinh théng qua tng dung Android ciing nhu web.
Ngoai ra con c6 thé diéu khién tryc tiép trén mé hinh.

- C4c thong sb cua cam bién nhiét do va do am khéng khi, cam bién do am dét
duogc hién thi truc quan trén man hinh LCD, ddng thai hién thi trén ¢ng dung dién thoai
cling nhu web dé tao diéu kién thuan lgi cho ngudi ding ¢ thé giam sat, ciing nhu thay
d6i thoi gian tudi sao cho phi hop.

- Dit liéu cua cac cam bién ciing nhu trang thai cua cac thiét bi nhu may bom,
dén, quat duoc ddng bo mét cach nhanh chong, dé dang.

Véi dé tai nay, nhdm em hi vong c6 thé 1am tién dé phat trién cho cac mé hinh
trang trai thuc té véi quy mé 16n, nang cao va phat trién thém nhiéu tinh ning hon nira.
Dang thoi hi vong day sé& 1a co s¢ nghién ciu cho cac nhém khéc ¢ thé ma rong, xay
dung thém .

Xi
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CHUONG 1: TONG QUAN

CHUONG 1: TONG QUAN
1.1 PAT VAN DE

Nguoi Viét Nam c6 théi quen trong bita com hang ngay cua gia dinh khong thé
thiéu cac mon lién quan dén rau cu. Voi sy phat trién caa khoa hoc k§ thuat trong ndng
nghiép, nhitng loai thudc kich thich ting trudng cho cay trong ra doi cho niang suat thu
hoach cao va thoi gian thu hoach ngin lai. Tuy nhién ngudi tiéu ding khdng thé biét
duoc liéu minh c6 mua phai bé rau da dugc sir dung thude kich thich / bao vé thuc vat
qua ham luong cho phép hay khong. Vi vay trao luu trong rau tai nha dang rat pho bién,
dé cac ho gia dinh c6 thé dam bao duoc ngudn gdc an toan thuc pham.

Hién nay, viéc ap dung cac thanh tuu cua khoa hoc k¥ thuat, dac biét la k¥ thuat
dién tir - 1ap trinh tu dong da giup cho cudc séng ciia con nguoi tré nén dé dang hon bao
gio hét. Y tuong vé mot hé théng trong rau tai nha nho gon, tiét kiém khong gian, duoc
thiét 1ap tu dong tir d6 da ra doi. Bén canh do, véi viée duoc thiét ké nho gon va st dung
trong pham vi gia dinh, dap ung bita com hang ngay va c6 thé thu hoach duoc san pham
trong thoi gian ngan; nhém em quyét dinh chon dé tai: “Nghién cu va thi cong ta
trong rau ngin ngay trong nha” lam d6 an tét nghiép dudi sy hudng dan cua Thay

Truong Ngoc Anh.

1.2 MUC TIEU

Nghién cau va thi cong ti trong rau mam trong nha véi vi diéu khién ESP 8266
va xay dung hé thong quan 1i, diéu khién trén Webserver. Pong thoi viét ung dung diéu
khién trén Android.

1.3 NOI DUNG NGHIEN CUU

e NOI DUNG 1: Giao tiép giira Arduino vai cac cam bién, hién thi gia tri cam bién
va trang thai cac thiét bi ngoai vi 1én LCD 16x2.

e NOI DUNG 2: Thiét ké web dua trén nén tang Node.js, dé thuc hién qué trinh
truyén - nhan dir liéu cho hé théng thong qua module thu - phat WiFi Esp8266
Node MCU.

e NOI DUNG 3: Thiét ké (tng dung chay trén dién thoai c6 hé diéu hanh Android.
Guri gia tri cua cam bién va trang thai cac thiét bi 1én (ng dung.

e NOI DUNG 4: Lién két va dong bo hoa dir liéu gitra tng dung va web.
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NOI DUNG 5: Thiét ké phan cai dit loai cay trong trén web.
NOI DUNG 6: Thi cdng mach va mé hinh.

NOI DUNG 7: Nhan xét - danh gia két qua thuc hién.

NOI DUNG 8: Hoan thanh luan van.

1.4 GIOI HAN

1.5

Cac thdng sb gidi han cua dé tai bao gom:
- Kich thudc cua ta trdng rau trong nha: Dai 60 cm, rong 40 cm, cao 40 cm.
- Ung dung dién thoai chay trén hé diéu hanh Android.
- Web va tng dung Android két néi voi mang localhost.
- M6t Arduino Nano déng vai trd 1am bo diéu khién trung tam.
- Dit liéu nhiét do, do am, trang thai tit mo cua céc thiét bi duogc hién trén
LCD 16x2.
- Sir dung dong co 12V dé bom nudc 1én cung cap nudc cho cay trong.
Trdng rau mam cu cai trang trong tu.
BO CUC
Chuwong 1: Tong Quan
Trinh bay, dit Ii do chon dé tai, muc tiéu, noi dung nghién cuu, cac gigi
han thong sé va b cuc db an.
Chuwong 2: Co So Ly Thuyét
Trinh bay cac Iy thuyét lién quan dén van dé ma dé tai sé dung dé thuc
hién thiét ké, thi cong cho dé tai.
Chuwong 3: Thiét Ké va Tinh Toén
Trinh bay tong quan cac yéu cau cua dé tai vé thiét ké va cac tinh toan hé
théng bao gém so @6 nguyén ly todn mach va cua tirng phan cua hé thong.
Chuong 4: Két Qua, Nhan Xét va Panh Gia
Trinh bay két qua thi cong phan cang va két qua hinh anh trén man hinh
hay mé phong tin hiéu, két qua thong ke.
Chuong 5: Két Luan va Hudng Phét Trién
Trinh bay két qua cta ca qua trinh nghién ciru 1am dé tai bao gom thoi
gian nghién ciru, két qua dat duoc, nhan xét, danh gia vé dé tai va tinh ang
dung cuia dé tai trong thuc tién.
Chuwong 6: Két luan va hudng phat trién
Trinh bay két qua dat duoc so véi muc tiéu dé ra ban dau, nhan xét va
danh gia két qua dat duoc cua dé tai nghién ctru. Huéng phat trién cua dé
tai sau nay trong qué trinh nghién ctu.
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CHUONG 2. COSO LY THUYET

2.1 GIOI THIEU VE CAC LOAI RAU NGAN NGAY VA CAC
PHUONG THUC TRONG RAU TRONG NHA

2.1.1 Céc loai rau ngian ngay va lgi ich mang lai

Rau ngan ngay la nhirng loai rau c6 thoi gian thu hoach ngan, d& cham soc va
khong tén nhiéu cong strc. Pay 1a nhitng loai rau quen thudc trong bira dn hang ngay
cta nhiéu gia dinh va cuc ki bo dudng.

Mot sé loai rau ngin ngay pho bién c6 thé ké dén nhu rau mudng (thoi gian
thu hoach 1a 3 tuan), rau dén (3-4 tuan), rau cai xanh (khoang 10 ngay).... Bic biét
1 rau mam, thoi gian thu hoach con nhanh hon rat nhiéu so véi cac loai rau vira ké
trén, ma ham luong dinh dudng ciing rat cao.

Rau mam la mot loai rau ngan ngay. Pay la loai thyc pham dé ché bién va dé sir
dung, 12 moén an khoai khau caa nhiéu ngudi. Rau mam dugc danh gia 1 6 gia tri dinh
dudng cao gap 5 lan so véi cac loai rau binh thuong va 1a ngudn chat xo ty nhién, gidp
cho hé théng tiéu hoa khoe manh. Khong nhiing thé rau mam con chira nhiéu loai
vitamin, axit amin va cac chat dinh dudng can thiét cho co thé véi ham lwgng cao, ci
50 gram rau mam tuong duong vdi lugng dinh dudng trong 200 gram rau binh thudng.
Rau mam duoc sir dung trong viéc ché bién thanh cac mon in da dang nhu xao, 14u, sdp,
cac mon cuon, tron salad hay an kém cung cac loai banh, thit, hai san. Hon ntta thoi gian
sinh truéng cua rau mam ciing rat ngan. Rau mam rat da dang véi céc loai rau mam ho
cai. Rau mam ho cai rat da dang, bao gdm nhiéu loai: rau mam cu cai tring, rau mam cai
xanh, rau mam cai ngot, rau mam cai thia, rau mam sp lo, rau mam cai xoong. ...

2.1.2 Cac phwong thirc trong rau ngan ngay tai nha

Hién nay, thuc pham nhidm hoéa chat ngay cang tré thanh van dé bao dong va
dang lo ngai. Khdng chi cd thit ca dugc st dung nhitng chat bao quan, chat hoa hoc lam
cho thit twroi 1au hon ma ngay ca rau ca qua cling vay. Bén canh d6, trong qua trinh san
Xuat, cac loai rau qua con duoc bom nhiéu loai thudc trir sdu, phan héa hoc va chat kich
thich tang truang 1am cho nhiing thuc pham nay tré nén dang so va nguy hiém vaéi nguoi
str dung. Nhiam dam bao an toan vé sinh thyc pham cho cac thanh vién trong gia dinh
thi hau hét moi ngudi déu chon cho minh phwong phap tu tréng rau sach tai nha.

Duéi day sé& 1a cac budc trong quy trinh trong rau tai nha chuan nhat hién nay.

Buwéc 1: Thiét ké lip dat vuon rau sach tai nha béi cac gia dé, dng nwoc, hé
thong twdi nhé giot

Khay trong rau: ban cé thé sir dung do tai ché nhu vo chai, thiing xdp, bao tai, tai
vai, 6ng nhya. Ban hdy nhd duc 15 bén dudi dé tranh ngap Gng cho cay dé cd thé tiét
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kiém chi phi cho gia dinh minh. Theo kinh nghiém trong rau sach day 1a cach 1am vuon
rau tai nha nhanh gon ma don gian nhét.

Thiét ké Iap dat vuon rau sach tai nha: Gia d, dung, treo.... Ban co thé dé cac
khay trong rau bang cac khung sat thép duoc ghép ndi véi nhau. Nhitng hang rao ciing
la mot hinh thire lya chon dé d& céc khay, 6ng, treo Ién rét tién ich. Ban c6 thé dé trén
san thuong.

Buwéc 2: Chon dét tréng rau sach tai nha

Dit trong rau sach tai nha ciing 1a mot nguy@n liéu rat quan trong. D4t phai sach,
giau dinh dudng. Ty thudc vao cach ban chon khay trong thi luong dat s& dugc theo d6
ma cho vao sao cho phu hop.

Doi khi ngudi trong rau chi mua hat giéng va tan dung dét san c6 tai nha dé trong
rau. That ra dat da sir dung lau ngay thuong bi chai cing, it dudng chat can thiét cho
rau. Mat khac rau 12 loai cay c6 bo ré an can trén l6p mat tir 5-12 cm. Néu dat khong gitr
am tot thi rau rat kho phat trién, cdy rau ciing s& 1én nhung hay bi c0i coc, 14 nho dan.

Truong hop trong rau khong ding phan vo co nhu Uré, Lan, NPK thi rau ciing
cham 16n, 14 c6 hién twong nhat mau do thiéu dinh dudng. Nén b sung thém dat dinh
dudng hay phan hitu co.

Bwéc 3: Chon hat giéng trong rau sach tai nha

Hat giong 1a nguyén liéu cé thé cho la quan trong nhat trong qua trinh 1am vuon
rau tai nha. M&i mua c6 nhiing loai cay trong phd hop vai thoi tiét. Gidng cay co thé
mua & nhiéu noi, cac trung tdm cdy trong hay cac hang tap héa phan bon ciing c6 ban.
Gidng cay thudng mua tai cac trai cay gidng, dbi véi loai gieo hat ¢ thé mua tai cac cua
hang ban phan bon. Ban c6 thé 1am vuon rau tai nha véi nhiéu loai rau cia da dang.

Budc 4: Can phai ngam i hat giong trwéc khi gieo vao chiu dat

Dé gilp hat giéng rau da do 4am nay mam thi rat can cong doan ngam hat trong
thoi gian 6-10 gio (thoi gian con phy thudc vao loai cay ban mudn gieo trong). Sau d6
dem 1 lai trong 16p khan w6t trong thoi gian 1-2 ngay. Khi thay hat vira nit vo thi méi
bat dau trong vao chau dat.

Bwéc 5: Twéi nwéc cho rau:

- Nudc la mot trong nhitng yéu té quan trong khong thé thiéu khi trong rau sach.
Tuy nhién, dé c6 dugc nhitng san pham rau sach va an toan, cac ban can phai sir dung
nhitng loai nuéc ¢ ngudn gdc ty nhién nhu: nude mua, nudc giéng khoan hay nudc ao
hod.

- Phan bon va thudc bao vé the vat can dung nude sach dé pha.

- Tuyét ddi khong duge dung nudce thai cdng nghiép, nude thai bénh vién hay
nudc tir cac kénh muong bi 6 nhiém dé tudi rau.

BO MON PIEN TU CONG NGHIEP - Y SINH



CHUONG 2: COSO LY THUYET

Bwéc 6: Bon phan hd tro phat trién cho rau

- Néu nguoi trong rau ban trén thi truong thi ho lam dung phan héa hoc dé rau
mau Ién. Con khi trong rau tai nha chung ta da khdng ché liéu lugng duéi ngudng cho
phép. Do minh chu dong thi khi thu hoach rau tai nha van dam bao sach an toan.

- Phan hda hoc nhu NPK c¢6 gia thanh kha ré dé tim, lai dé str dung. Tét nhat nén
pha loang vao nudc Sach tudi cho rau a yén tam.

- Viéc bdn phén cho rau phai dugc ngung trudce khi thu hoach tir 15 - 20 ngay.

- Khéng diung phan tuoi dé hoa nude tudi.

Bwéc 7: Phong trir sdu bénh

Khi trong rau, cé thé s& xuat hién nhitng loai sau bénh gay hai cho cay trong. Tuy
nhién, c6 thé st dung nhiéu cach khac nhau dé cd thé han ché va tiéu diét sau bénh hai.
Khong nén sir dung cac loai thudc trir siu qué lidu va bira bai dé dam bao an toan khi st
dung.

- Ap dung luan canh cay trong mét cach hop ly.

- Sir dung gidng tét dé gieo trong, khdng sau bénh.

- Lua chon cach cham soc cho phu hop véi ting loai cay.

- Don vé sinh vuon sach sé.

- Dung ché pham sinh hoc dé trir sau bénh.

- Khi that can thiét méi st dung thudc bao vé thuc vat nhung van phai tuan thu
nhitng nguyén tic sau:

+ Khéng st dung thubc cadm cho rau.

+ Chon thudc it hoat chat doc hai, han ché anh huéng dén thién dich va con ngudi.

+ Nén sir dung loai thuéc sinh hoc.

Bwéc 8: Thu hoach va sir dung:

Khi rau sap thu hoach, phai ngung viéc phun thudc trir sau hay bon phéan cho rau
Vi ¢6 thé luong chét hda hoc tac dong 18n rau s& khong duoc phan giai hét va tich tu
trong rau gay hai dén sitc khoe con nguoi.

Thu hoach theo dung vu mua, dung yéu cau ctia mdi loai rau. Loai bo cay coi coc
va 14 gia héo.

Dung bao tli sach dé dung sau khi di rira rau bang nude sach. Khi st dung, ciing
can phai rira k¥ va ché bién ding cach dé dam bao an toan.

Rau sau khi bo vao tui nén bao quan ¢ nhiét d6 mat cua tu lanh. Nén str dung rau
khong quéa 3 ngay sau khi thu hoach. Ban khdng can ngdm nudc mudi hay chat 1am sach
rau khi str dung loai rau nay.
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Trdng rau sach tai nha hién dang 1a xu huéng cua ngudi dan do thi dé c6 dugc
rau sach an hang ngay. Vai dién tich han ché thi mot sb cach sau duoc nguoi dan wa
chudng dé trong tai nha:

- Trdng trong cac chau nho va dé & ban cong, sin thuong.
- Trdng trong cac hop xdp.
- Lam 1 gian dé cho céc loai cay than leo phat trién nhu muép, bau, bi....

Nhung cac phuong phap trén déu van yéu cau mot khoang khdng gian kha nhiéu,
va thoi gian chiam séc thu cdng cho cay trong. Vi vay ¢ dé tai ndy, nhom xin dua ra mot
phuong phap méi. P6 1a hé thdng ta trong rau véi thiét ké nho gon va nguoi sir dung
hoan toan c6 thé thiét 1ap ché 4o tu dong cham soc cho ciy trong.

2.2 QUY TRINH HOAT PONG CUA HE THONG

Mach dugc diéu khién bai module Arduino Nano déng vai tro diéu khién trung
tam. Arduino diéu khién nhan giao tiép véi cac module trong dé tai nhu cam bién nhiét
d6 - d6 am khong khi, LCD 16x2, dong co bom, cam bién d6 am dat. Nguoi dung thao
tac diéu khién, thiét 1ap cac ché do tu dong, theo ddi va diéu khién truc tiép trén mo
hinh, hoac qua web ciing nhu trén trng dung Android.

2.3 GIOI THIEU PHAN CUNG

2.3.1 Tong quan Arduino Nano

a. Gioi thiéu Arduino Nano:

— Arduino Nano 1a Kit phat trién dua trén nén tang cua vi diéu khién ATmega328
thudc dong vi diéu khién AVR 8 bit. C6 thé sir dung trinh bién dich ctia Arduino
dé lap trinh va nap code.

— Trén board mach c¢¢ tich hgp dén bao TX, RX cua board va dén két ndi pin D13,
nut reset Kit.

— Cong nap mini USB d& dang, thuan tién cho viéc cung cdp ngudn va nap code
cho chip ciing nhu giao tiép UART véi méy tinh. Ngodi ra ta c6 thé st dung cach
nap khac tlr cac chéan giao tiép khac cua kit.
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Hinh 2-1: Arduino Nano.

b. Thong sé kythuat

Vi diéu khién chinh: Atmega328 (8 bit).

— Tan s hoat dong: 16 MHz.

— Ngudn cung cap: 5-12 VDC (cap bang cong Mini USB hodc chan Vin cua chip).
—  Muc dién ap giao tiép cua chan GPIO: 5 VDC.

Arduino Nano

Théng sé kythuat

S6 chan analog 1/0 8

Cau trac AVR

T6c do xung 16 MHz
Dong tiéu thu 1/0 40mA

Sb chan Digital 1/0 22

B6 nh6 EEPROM 1 KB

Dién ap ngo vao (7-12) Volts
Vi diéu khién ATmega328P
Dién ap hoat dong 5V

Kich thudc bo mach 18 x 45 mm
Ngudn tiéu thu 19mA

Ngd ra PWM 6

SRAM 2KB

Can nang 7. gms

Bo nhd Flash

32 KB of which 2 KB used by
Bootloader

Bang 2-1:Ddc diém kj thudt Arduino Nano.
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Thir tw | Tén Kiéu Chirc nang
chan chan
1 D1/TX |1/0 Ngd vao/ra Sé‘
Chéan TX-truyén dir liéu
2 DO/RX |[1/0 Ngb vao/ra so
Chan Rx-nhan dir liéu

3 RESET | Pauvao Chan reset, hoat dong & muc thap
4 GND Nguén Chan ndi mass
5 D2 1/0 Ngo vao/ra digital
6 D3 1/0 Ngo vao/ra digital
7 D4 1/0 Ngo vao/ra digital
8 D5 1/0 Ngo vao/ra digital
9 D6 1/0 Ngo vao/ra digital
10 D7 1/0 Ngo vao/ra digital
11 D8 1/0 Ngo vao/ra digital
12 D9 1/0 Ngo vao/ra digital
13 D10 1/0 Ngo vao/ra digital
14 D11 1/0 Ngo vao/ra digital
15 D12 1/0 Ngo vao/ra digital
16 D13 1/0 Ngo vao/ra digital
17 3V3 Pau ra Pau ra 3.3V (tir FTDI)
18 AREF | DPauvao | Tham chiéu ADC
19 A0 DPau vao Kénh dau vao tuong tu kénh 0
20 Al DPau vao Kénh dau vao tuong ty kénh 1
21 A2 DPau vao Kénh dau vao tuong ty kénh 2
22 A3 DPau vao Kénh dau vao tuong tu kénh 3
23 A4 Dau vao Kénh dau vao tuong tu kénh 4
24 A5 Pau vao Kénh dau vao tuong tu kénh 5
25 A6 Dau vao Kénh dau vao tuong tu kénh 6
26 AT Pau vao Kénh dau vao tuong tu kénh 7
27 + 5V Pau ra | + Pau ra 5V (tir bo diéu chinh On-

hoac dau | board) hoac

vao
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+ 5V (dau vao tir nguon dién bén
ngoai)
28 RESET |Pauvao | Chan dat lai, hoat dong & mirc thap
29 GND Nguén Chan ndi mass
30 VIN Nguon Chan n6i v6i nguon vao

Bdng 2-2: Thoéng tin cac chan cua Arduino Nano.

Tén pin Arduino Nano | Kiéu Chikc ning

ICSP

MISO Pau vao hoic dau ra | Master In Slave Out

Vce Pau ra Cap nguon

SCK Pau ra Tao xung cho

MOSI Pau ra hoic dau vao | Master Out Slave In

RST Pau vao Dit lai, Hoat dong ¢ mirc thap
GND Nguon Chén ndi dat

Bdng 2-3: Mot 6 chdn dac biét cua Arduino Nano.

Cacchan: 1, 2,5,6,7,8,9,10, 11, 12, 13, 14, 15 va 16.
Nhu di dé cap trude d6, Arduino Nano c6 14 ngd vao/ra digital. Cac chan lam viéc véi
dién ap t6i da 12 5 V. Mdi chan c6 thé cung cip hodc nhan dong dién 40 mA va c6 dién
tré kéo 1én khodng 20-50 kQ. Cac chan cé thé dugc st dung lam dau vao hodc diu ra,
st dung cadc ham pinMode (), digitalWrite () va digitalRead ().
Ngoai cc chirc nang dau vao va dau ra sd, cac chan nay ciing c6 mot sé chirc nang bd
sung.

e Chan 1, 2: Chéan ndi tiép.
Hai chin nhian RX va truyén TX nay duogc sir dung dé truyén dit liéu nbi tiép TTL. Cac
chan RX va TX duoc két ndi v6i cac chan twong Gmg cua chip nbi tiép USB t6i TTL.

e Chan, 8,9, 12, 13 va 14: Chan PWM.
M3di chéan sd nay cung cap tin hiéu diéu ché do rong xung 8 bit. Tin hiéu PWM co thé
dugc tao ra bang cach sir dung ham analogWrite ().

e Chan 5, 6: Ngiat.
Khi chiing ta can cung cap mdt ngat ngoai cho bd xir 1y hodc bo diéu khién khac, ching
ta c6 thé st dung cac chan nay. Cac chan nay co thé dugc sir dung dé cho phép ngat
INTO va INT1 twong Gmg bang cach st dung ham attachInterrupt (). Cac chan c6 thé
duogc sir dung dé kich hoat ba loai ngat nhu ngit trén gia tri thp, ting hodc giam mirc
ngat va thay doi gia tri ngat.
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e Chan 13, 14, 15 va 16: Giao tiép SPL
Khi khong mubn dit liéu duoc truyén di khong dong bo, co thé sir dung cac chan ngoai
vi ndi tiép nay. Cac chan nay hd tro giao tiép dong bd v6i SCK. Mic du phan cling co
tinh ning ndy nhung phin mém Arduino lai khong cé. Vi vay, phai sir dung thu vién
SPI dé st dung tinh ning nay.
e Chén 16: Led
Khi str dung chan 16, dén led trén bo mach s€ sang.
e Chén 18, 19, 20, 21, 22, 23, 24, 25 va 26: Ngd vao/ra tuong tu.
Nhu di dé cap trude d6 UNO c6 6 chan dau vao tuong ty nhung Arduino Nano c6 8 dau
vao tuong ty (19 dén 26), duoc ddnh diu A0 dén A7. Piéu niy c6 nghia la co thé két
nbi 8 kénh dau vao tuong tu dé xtr Iy. Mbi chan tuwong tu ndy c6 mot ADC c6 do phan
gidi 1024 bit (do d6 no s€ cho gia tri 1024). Theo mac dinh, cac chan duoc do tir mat dat
dén 5V. Néu muén dién 4p tham chiéu 1a OV dén 3.3V, c6 thé ndi voi ngudn 3.3V cho
chan AREF (pin thir 18) bang cach sir dung chirc ning analogReference (). Tuong tu
nhu cac chan digital trong Nano, cac chan analog ciing c6 mét sé chirc ning khac.
e Chan 23, 24 nhu A4 va A5: chuén giao tiép I°C.
Khi giao tiép SPI ciing c6 nhitng nhuoc diém cta nd nhu can 4 chan va gi6i han trong
mot thiét bi. Poi véi truyén thong dudng dai, can sir dung giao thirc I2C. 12C hd tro chi
v6i hai day. Mot cho xung (SCL) va mét cho dit liéu (SDA). Bé st dung tinh ning I2C
nay, can phai nhap mot thu vién ¢ tén 1a Wire.
e Chan 18: AREF.
Dién 4p tham chiéu cho dau vao dung cho viéc chuyén d6i ADC.
e Chén 28: RESET.
Pay 1a chan reset mach khi nhan nat trén bo. Thudng dugc sir dung dé duoc két ndi vai
thiét bi chuyén mach dé sir dung lam ndt reset.
2.3.2 Tong quan Module ESP8266
a. Giéi thi¢u Module ESP8266
Khdi giri-nhan dit liéu dang dé guri gia tri 1én Database dé luu trix va nhan gia tri
tir Database. Ngay nay c6 nhiéu module c6 thé thuc hién viéc nay nhu Esp8266 vl,
Esp8266 v12, Esp32, Esp8266 NodeMCU.... Esp8266v1, Esp8266 v12, Esp8266 Node
MCU thi twong tw nhau vé mit lap trinh. Piém khac gitta Esp8266 v12, Esp8266 Node
MCU va Esp8266 v1 1a Esp8266 v12, Esp8266 Node MCU c6 thém nhiéu chan GPIO
dé mao rong viéc diéu khién.
b. Céc thong sé k§y thuat
e Wifi 802.11 b/g/n.
e Wi-Fi Direct (P2P), soft-AP.
e Tich hop giao thuc TCP / IP stack.
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e Tich hop TR chuyén déi, balun, LNA, bo khuéch dai va pha hop véi mang.

e PLLstich hgp, quan 1y, DCXO va cac don vi quan 1y dién nang.

e (COng suat dau ra 19.5 dBm & ché do 802.11b.

e Tich hop cong suat thap 32-bit CPU c6 thé duogc sir dung nhu 13 bd vi xir ly ¢ng
dung.

e SDIO1.1/2.0, SPI, UART.

e Dién ap sir dung: 3.3-3.6V.

e Dong lam viéc: 80 mA (170 mA max).

Hinh 2-2: Module NodeMCU 8266.
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c. So dd chan va so do két néi

RXI]

LUUY:
& Dong trén mdi chan 6mA lom nhit 12mA

Cho ché 35 ngi nbi tit GPIO16 va ;

EXT_RSTB. Dé wakeup. GPIO16 =& xuit mic

THAP khdi dong lai hé thong

Khi khéi dong khdi dong lai'weakup, gitt GPIO15 THAP
va GPIO2 CAO.
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Hinh 2-3: So' dé chdn va so dé két noi cria ESP8266.

Thong s6 phan cing:

e 32-bit RISC CPU: Tensilica Xtensa LX106 running at 80 MHz.

e HJ tro Flash ngoai tir 512 KiB dén 4 MiB.

e 64 KBytes RAM thuc thi Iénh.

e 96 KBytes RAM dir ligu.

e 64 KBytes boot ROM.

e Chuan wifi EEE 802.11 b/g/n, Wi-Fi 2.4 GHz. Tich hop TR switch, balun, LNA,
khuéch dai cong suat va matching network. H3 tro WEB, WPA/WPA2, open
network.

e Tich hop giao thuc TCP/IP.

e HO tro nhiéu loai anten.

e 16 chan GPIO-ADC 10-bit.

e HOotrg SDIO 2.0, UART, SPI, 12C, PWM, I2S véi DMA.

2.4 TONG QUAN VE CAC CHUAN KET NOI

2.4.1 Chuan giao tiép UART

UART la viét tat cua Universal Asynchronous Receiver — Transmitter ¢ nghia
la truyén dix lidu ndi tiép bat dong bo. UART chuyén doi gitra dit lieu két ndi tiép va
song song. Mot chiéu, UART chuyén déi dit liéu song song bus hé théng ra dit liéu ndi
tiép dé truyén di. Mot chiéu khac, UART chuyén dit liéu nhan duoc dang dit liéu ndi
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tiép thanh dang dir liéu song song cho CPU ¢ thé doc va bus hé thong. Dé truyén duoc
dix liéu thi ca hai bén phat va bén nhan phai tu tao xung clock c6 ciing tan sb va thuong
duoc goi 1a tbe do baud, vi du nhu 2400 baud, 4800 baud, 9600 baud....

UART cua PC hd tro ca hai kiéu giao tiép 1a ddng thoi va giao tiép khong dong
thoi. Giao tiép dong thoi tic 1a UART cd thé giri va nhan dir liéu vao ciing mét thoi
diém. Con giao tiép khong ddng thoi 1a chi c6 mot thiét bi co thé chuyén dit liéu vao
mét thoi diém, vai tin hiéu diéu khién hodc ma s& quyét dinh bén nao c6 thé truyén di
licu. Giao tiép khong dong thoi dugc thuc hién khi ma ca 2 chiéu chia sé mot duong dan
hodc néu co ca hai dudng nhung ca hai thiét bi chi giao tiép qua mot duong ¢ cing mot
thoi diém.

Thém vao dudng dir liéu, UART hd tro bat tay chuan RS232 va tin hiéu diéu
khién nhu RST, CTS, DTR, DCR, RT va CD.

4 N
TX RX
ARDUINO
NANO RX TX ESP8266
GND GND
. J

Hinh 2-4: Giao tiép UART

Pé giao tiép gitra hai thiét bi thong qua chuan giao tiép UART, ta tién hanh ndi
day Tx (chan gui tin hi¢u) cua bén phat vai chan Rx (chan nhan tin hiéu) cua bén thu va
nguoc lai ndi chan Rx (chan nhan tin hiéu) caa bén phat véi chan Tx (chan guri tin hiéu)
ctia bén thu. Cach néi day nay duoc goi 1a ndi chéo day. Bén canh d6, can phai néi chung
GND cho ca 2 bén nhan va phét vai nhau va mudn truyén nhan duoc, 2 bén phai c6 cing
tbc d6 baud.

2.4.2 Chuan giao tiép 12C

12C 1a mot chuan truyén thong theo mé hinh cha-tg. Mot thiét bi chu c6 thé giao
tiép vai nhiéu thiét bi té. Mudn giao tiép vai cac thiét bi nao, thiét bi cha phai giri ding
dia chi dé kich hoat thiét bi d6 roi méi duoc phép ghi hoic doc dit liéu.
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) spa

ARDUINO
NANO scL

DEVICE

Hinh 2-5: Giao tiép 12C

Mot giao tiép 12C gdm c6 2 day: Serial Data(SDA) va Serial Clock (SCL).

SDA thudng 1 dudng truyén dit liéu hai hudng, con SCL 1a duong truyén xung
ddng hd va chi theo mot hudng. Nhu hinh vé trén, khi mét thiét bi ngoai vi két ndi va
duong 12C thi chan SDA cua né sé ndi vai chan SDA cua bus, chan SCL sé& ndi véi day
SCL.

Mbi day SDA hay SCL diéu dugc ndi véi dién ap dwong ctiia nguon cap thong
qua mot day dién tré kéo 1én. Su can thiét cia dién tro kéo nay 1a vi chan giao tiép 12C
cua céc thiét bi ngoai vi thuong 1a cuc mang ho. Gid tri cua cac dién tro nay khéac nhau
tly vao tirng thiét bi va chuan giao tiép, thudong 1a giao dong trong khoang 1k dén 4.7k.

Nhu hinh trén, ta thay nhiéu thiét bi cing duoc ndi vao mot bus 12C, tuy nhién
s& khong xay ra chuyén nham Ian gita cac thiét bi, boi mdi thiét bi s& duoc nhan ra bai
mét dia chi duy nhat vai mét quan hé chu té ton tai trong sudt thoi gian két ndi.

Mai thiét bi c6 thé hoat dong nhu 1a thiét bi nhan hoac truyén dit liéu hay c6 thé
vira truyén vira nhan. Hoat dong truyén hay nhan con phu thudc vao thiét bi d6 1a chu
(master) hay té (slave). Mot thiét bi hay mot IC khi két ndi véi bus 12C, ngoai mot dia
chi duy nhét dé phan biét thi n6 con duoc cau hinh Ia thiét bi chu hay to.

2.4.3 Chuan giao tiép ONE-WIRE

Chuan giao tiép 1 day (1 wire) do hang Dallas gigi thiéu. Trong giao tiép nay chi
can 1 day dé truyén tin hiéu va 1am nguén nudi (néu khong tin day mass). La chuan giao
tiép khong dong bd va ban song cong (half-duplex). Trong giao tiép nay tuan theo moi
quan hé cha té mot cach chit ch&. Trén mot bus c6 thé gan 1 hodc nhiéu thiét bi slave
nhung chi c6 1 master c6 thé két nbi dén bus nay. Bus dir liéu khi ¢ trang thai ranh (khi
khong c6 dit liéu trén duong truyén) phai & mic cao do vay bus dit liéu phai duoc kéo
lén kéo Ién ngudn thong qua 1 dién tré. Gia tri dién tro nay co thé tham khao trong
datasheet cua thiét bi/cac thiét bj slave.
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3.3 To v

!

ARDUINO
NANO

1-wire
TEMP

SENSOR
1

1-WIRE
TEMP
SENSOR
2

Hinh 2-6: Giao tiép One-Wire

Pé giao tiép duoc véi vi diéu khién, tin hiéu trén bus 1 wire chia thanh cac khe
thoi gian 60ps. Mot bit dir liéu truyén trén bus dya trén khe thoi gian (time slots). Cac
thiét bi slave khac nhau cho phép c6 thoi gian quy dinh khac nhau. Nhung quan trong
nhét trong chuan giao tiép nay 1a can chinh xac vé thoi gian. Vi vay dé téi vu duong
truyén thi can mot bo dinh thoi dé delay chinh xac nhat.

Write 0 Slave

[ ]
Write 1 t / Waveform Legend
- bAGSIET
i —— [ ﬂ- — Rasisior Ui
-

:
- T\
e ———

Hinh 2-7: Giao tiép One-Wire.
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Bén thao tac hoat dong co ban cua bus 1 wire 1a Reset/Presence, gui bit 0, va doc
bit cu thé 1a:

—  Wire 1 (gui bit 1): Master kéo xudng 0 mét khoang A (us) réi vé mic 1 khoang
B (us).

— Wire 0 (gui bit 0): Master kéo xuéng 0 mot khoang C (us) rdi tha vé muc 1
khoang B (us).

—  Wire 1 (gui bit 1): Master kéo xudng 0 mot khoang A (us) roi vé mirc 1 khoang
D.

— Read (doc mét bit): Master kéo xuéng 0 mét khoang A (us) rdi tra vé 1 delay
khoang E rdi doc gié tri slave giri vé delay F(us).

— Restart: Master kéo xudng 0 mét khoang H réi tha vé mic 1 sau d6 cdu hinh
Master & chan in delay 1(us) rdi doc gi4 tri slave tra vé&. Néu bang 0 thi cho phép
giao tiép, néu bang 1 thi dudng truyén 13i hoic slave dang ban.

2.5 So lwgc vé mang Localhost

Localhost la khai niém dugc ghép tir hai chit “local” (may tinh ctia ban) va “host”
(may chu). Pay la thuat ngr chi may chu chay trén may tinh ca nhan. Localhost co ban
nhu mot webserver bao gém céc thanh phan: Apache, MySQL, PHP va phpMyAdmin.
Loacalhost diing chinh 6 cirng may tinh lam khong gian luu trir va cai dat trang web.

2.6 Giao thwrc Socketio

Dé xay dung mot (ng dung realtime can sir dung socketio. Socketio s& gilp cac
bén & nhitng dia diém khéac nhau két ndi vai nhau, truyén dir liéu ngay lap tac théng qua
server trung gian. Socketio cd thé sir dung trong nhiéu (ing dung nhu chat, game online,
cap nhat két qua caa mot tran dau dang dién ra,.. ..

Socketio khéng phai mot ngbn ngir, ma chi la mét cdng cu gidp thyc hién nhitng
ting dung realtime. Vi thé, khdng thé s dung socketio dé thay thé hoan toan cho mot
ngdn ngit, ma phai str dung két hop véi mot ngdn ngit khac. Ngon ngit d6 co thé 1a PHP,
ASP.net, Nodels,....

Cau triic mot ang dung realtime sir dung socketio bao gom 2 phan: phia server va
phia client.

Phia server: day 1a noi s& cai dit socket.io. Ngoén ngit dé dung server c6 thé 1a
PHP, ASP.net, Nodejs,.... Tuy nhién tily vao ngén ngit lya chon ma cau trdc server khac
nhau. O day néu dugc thi khuyén khich dung Nodejs dé dyung server, vi nhu vay c6 thé
cai tryc tiép socketio vao cling mot server. Néu sir dung PHP thi phai cai thém nhiing
package khac, hoic phai chuan bi riéng server dé chay socketio.

Phia client: & phia cilent s& xay dung giao dién nguoi dung. O day c6 thé st dung
Js, hoac cac thu vién cua Js nhu Jquery,.... N6i chung la ngon ngit gi ciing dugc.
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Cac 16p Socket dugc st dung dé tién hanh két ndi giira server va client. N6 duoc
rang budc voi mot cong port (thé hién 1a mot con sé cu thé) dé cac ting TCP (TCP
Layer) cd thé dinh danh wng dung ma dix liéu s& duoc gui téi.

Khi can trao d6i dir liéu cho nhau thi 2 @ng dung can phai biét théng tin IP va
port bao nhiéu caa tng dung kia. Viéc sir dung socket.io rat don gian va giéng nhau ¢
ca client 1an server, gdm 3 phan chinh:

- Khi tao két nbi.
- Ling nghe sy kién (event).
- Gui su kién (event).

Riéng & server thi s& khdng cé phan khai tao két ndi vi chi c6 cilent mai can khoi
tao két ndi dén server. Viéc sir dung socket.io dong bo & ca cilent 1an server, ci phép
cling kha don gian.

BO MON PIEN TU CONG NGHIEP - Y SINH
17



CHUONG 3. TINH TOAN VA THIET KE

CHUONG 3. TINH TOAN VA THIET KE

3.1 GIOI THIEU
DPé tai “NGHIEN CUU VA THI CONG TU TRONG RAU NGAN

NGAY TRONG NHA” bao gom:

« Hé théng diéu khién may bom nudc cho cay tréng qua ndt nhan gan trén md
hinh cling nhu web va ang dung Android. Dit liéu cia cac cam bién, trang
thai hoat dong cua céc thiét bi s& hién thi trén man hinh LCD dugc gan trén
mo hinh va web/ting dung.

« Hé théng mé rong bao gdm: ¢6 ngudn dién du phong hoat dong khi ¢é sy cb
mat dién. Hé thong ty dong bat/tat dén dya vao cam bién anh sang. Ngoai ra
viéc tudi nude s& dua vao cam bién do Am dat, nhiét d6 méi truong. Viéc két
ndi va diéu khién qua web, ang dung Android s& dé dang hon khi mua mot
t&n mién truy cap riéng thay vi st dung mang localhost.

3.2 TINH TOAN VA THIET KE HE THONG

3.2.1 Thiét ké so @6 khoi hé théng
a. So d6 khoi

Pé biét dugc hé thdng co nhitng khdi co ban nao dé phuc vu cho qua trinh
hoat dong. Hay quan sat hinh 3-1:
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(" ™
AM PAT
KHOI XU LY KHOI GU1 VA
TRUNG TAM NHAN DU LIEU
TU SERVER
CAMBIEN
NHIET DO VA
po AM
KHONG KHi
DHT22 KHOI CHAP
HANH
. Y,

KHOI NGUON

KHOI CAM BIEN, KHOI HIEN THI, KHOI
GUI VA NHAN DU LIEU TU SERVER

Hinh 3-1: So do khoi hé thang.

b. Giai thich chirc ning cic khdi
Khéi xir Ii trung tam:
— Nhan dir liéu tir cc khdi cam bién, ESP8266 dé diéu khién cac thiét bi qua
module Relay va LM2596.
— Truyén di lidu cho khéi hién thi.
—  Truyén dit liéu cho Module ESP8266 dé guri thong tin hién thi I&n server va server
sé giri thdng tin hién thi vé ing dung android va web.
Khéi Module ESP8266:
— Dung dé két ndi wifi, dwa thong tin 1én server.
— Giao tiép véi Arduino Nano qua céc chan TX, RX dé lay thong tin gui 1én server.
Khéi hién thi:
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— Hién thi cac gia tri ma cac cam bién do duoc va trang thai hoat dong cua céc thiét
bi chap hanh.
Khéi Chip hanh:
— Gbdm 1 dén, 2 quat, | may bom.
Khéi cam bién d¢ 4m dat:
— Do dd 4m dét trong.
Khdi cam bién nhigt d9 va @9 Am khong khi DHT22:
— Do nhiét do, do am khong khi cua moi truong dé ngudi ding dya vao dé ma thay
d6i thoi gian tudi sao cho phi hop.
Khéi nguén:
— Cung cap ngudn cho cac khéi ¢ trén dé cac khéi hoat dong.
3.2.2 Tinh toan va thiét ké mach
a. Khoi xir ly trung tam

Khoi xtr 1i trung tam: dugc xem la phan quan trong nhét cua hé thong. Khéi co
chtic ning tiép nhan xu Iy moi tin hiéu ngd vao thu duoc tir cAc cam bién, cac tin hiéu
diéu khién va truyén nhan di liéu tir web dé xur 1y diéu khién thiét bi caa khdi chap hanh
thong qua khi delay va dua ra khéi diéu khién truc tiép va hién thi dé ngudi ding theo
d6i. Toan bo hoat dong diéu khién caa hé thong dugc thdng qua khdi xir Iy nay.

Vi céc y8u cau trén, hién nay c6 rat nhiéu su lya chon & nhiéu phan khic khac
nhau nhu cac dong PLC cua Siemens, Panasonic,... hay cac dong vi diéu khién ho Pic,
cac dong vi diéu khién ARM, cac dong kit Arduino,.... Tuy nhién véi yéu cau tién dung
dé str dung, va phi hop véi mach nén nhém em quyét dinh sir dung Arduino Nano cho
khéi xir Iy trung tam.

Vi Arduino Nano st dung chip Atmega328 (ho 8 bit) nén nd c6 8 chan anolog
/0 va 14 chan Digital 1/0, mot thach anh dao dong 16MHz, két ndi USB, mot jack cam
dién, bo nhé flash 32KB, SRAM 2KB, EEPROM 1 KB. N6 chira tat ca moi thar can thiét
dé tao thanh khéi xu ly trung tam véi céc port.

Str dung Arduino Nano véi vi diéu khién chinh Atmega328 (8 bit).
Ngudn cung cap: 5-12VDC (cip bang cong Mini USB hoic chan Vin cuaa chip).
Mtc dién ap giao tiép caa chan GP10: 5VDC.
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Hinh 3-2: Arduino Nano.

b. Cam bién dit

Trang thai dau ra mac thap (0V), khi dat thiéu nudc dau ra s& 1a mac cao (5V),
d6 nhay cao ching ta c6 thé diéu chinh dugc bang bién trg. Phan dau do dwgc cam vao
dat dé phat hién do am cua dat, khi d6 am dat dat ngudng thiét lap, dau ra DO s& chuyén
trang théai tir mac thap 18n muc cao. Nho thé, ngudi ding c6 thé st dung Analog hoic
Digital cuia Arduino dé doc gid tri tir cam bién.

— Module cam bién d6 am dat c6 thé duoc sir dung cho cac (ing dung ndng nghiép,
tudi nudc tu dong cho cac vudn cay khi dat kho, hodc dung trong cac ung dung
cua hé thong nha thdng minh. Module cam bién d6 4m dat gom hai phan:

+ Pau do: hai dau do ctia dau do duoc cam vao dat dé phat hién 6 am. Dung day
ndi giita cam bién va module chuyén d6i, khi d6 am cua dat dat ngudng thiét lap,
dau ra DO s& chuyén trang théi tir mirc thap 1én mirc cao. Thong tin vé ¢ am dat
s& duoc doc vé va gai téi module chuyén doi.

+ Module chuyén dbi: module chuyén d6i ¢é cu tao chinh gdm mét IC so sénh
LM393, mot bién tro, 4 dién tré dan 100 ohm va 2 tu dan. Bién tro ¢ chirc ning
dinh ngudng so sanh véi tin hiéu d6 am dat doc vé tir cam bién. Ngudng so sanh
va tin hiéu cam bién s& 1 2 dau vao cia IC so sanh LM393. Khi d6 am thap hon
ngudng dinh trudc, ngd ra cua IC 1a mic cao (1), nguoc lai 1a mac thap (0).

Hinh 3-3: Cam bién do am dat.
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Thong s ky thuat:
Pién &p hoat dong: 3.3-5 VDC.
— Tin hiéu dau ra:
+ Analog: theo dién &p cAp ngudn twong ung.
+ Digital: High hoic Low, c6 thé diéu chinh d6 4am mong mudn bang bién tré
thédng qua mach so sanh LM393 tich hop.
Sy hap thu d6 4m (hoi nuéc) 1am bién d6i thanh phan cam nhan trong cam bién
(6 ddy 1a cac chat hoa hoc nhu LiCL, P205) 1am thay ddi dién tré caa cam bién qua do
xac dinh duoc d6 Am. Khi thay d6i d6 4m dién trg trén cam bién thay doi dan dén dién
ap dau ra dua vao cong so sanh trén Opam thay d6i, dién 4p nay duoc so sanh véi dién
ap dat duoc dat bang bién tro, néu dién 4p doc vé tir cam bién chua vuot qua ngudng
dat thi dau ra DO la muc thap va led béo trang thai khong sang, khi dién ap dau vao vuot
qua ngudng dat thi dau ra DO 1a mic cao va led béo trang théi s& sang Ién.
c. Cam bién nhiét a9 va do am DHT22
Chon loai DHT22 cho dé tai vi né c6 thé do duoc ca nhiét dd va dd am. Cam bién
nay c6 thé do tot & nhiét do tir -40° C dén 80° C véi sai s6 + 0.5%, d6 am do trong
khoang tir 20-95%, sai s + 5% c6 thé dap (ing yéu cau thuc té. Cam bién DHT22 dugc
ban phé bién, gia hop ly.

» <
1:VCC v ¢ |
2 : Data “‘..’..<

. L -
3:NC %
4: A g

Hinh 3-4: Cam bién DHT22.

Cam bién nhiét do, do am DHT22 sir dung c}}uén giao tiép one wire (1 day) dé
giao ti€p voi vi di€u khién thyc hién do nhiét d§, d6 am khong khi.
Théng s6 ky thuit:
— Ngudn cung cap: 3-5 VDC.
— Tan s6 lay mau t6i da: 0.5 Hz (khoang 2 gidy 1 lan).
— Chuén giao tiép: one wire.
d. Module Relay
— Céch ly hoan toan gitta mach xt Iy c6 dién ap thap va thiét bj co dién &p cao va
cong suat tai 16n. An toan cho bo xir Iy va mach diéu khién.
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— Tré khang giitu hai trang thai ON c6 tré khang rat nho, trang thai OFF c6 tro
khang rat 16n va xem nhu 1y tuéng. On dinh van hanh cho thiét bi c6 cong suat
nho, dién 4p nho cta mo hinh dé tai.

— M0 hinh cua dé tai khong co khi d& gay chay nd: ga, xing,.... Do d6 co thé bo
qua yéu té chay né gay ra do tia ltra dién trong thoi gian chuyén trang thai.
Viéc st dung relay dé dong, ngit bom, dén va quat 12 giai phap kha thi va wu tién
vi don gian va o6n dinh.

VCC
P RL1 5 T
— VE *DI
I a E 4 > I Ul R1

QUAT - J - ' MWV ARDUINO NANO
- 4 2

ARDUINO NANO

ARDUINO NANO

GND

Hinh 3-5:So' @6 nguyén 1y cua Relay.

- Arduino nano c6 Von =5V, VoL=0V
- Relay: SRD-05VDC-SL-C relay 5V DC 10A
+ Colil voltage: DC 5V
+ Rated load: 10A 250V AC/ 10A 125V AC/ 10A 30V DC/ 10A 28V DC.
+ operating current: 43mA~46mA
+ Release current: 15mA~18mA

- Transistor c6 dong bdo hoa Ic ra: lIcsat = L00mMA Va Bhao hoa=10, chon lrelay = 45mMA
Ta cO: Ir = lrelay/P = 45/10 = 4,5mA
=> R = (Vou-0,7)/Ir = (5-0,7)/4,5 = 0,9556kQ2
- Nén ta chon gia tri dién tr& gan d6 1a 1kQ.
- Pé bao vé cho stransistor khong bi hu hong ta sir dung diode 1N4001 vi ¢6 dong phan
cuc thuan 1a 1A du Ién dé dap dong dién do cuon day phat ra trong qua trinh transistor
ngung dan dot ngot.
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Gidi thiéu relay 5V:

Hinh 3-6: Hinh anh thyc té module relay 5V.

Module relay 5V ¢6 tich hgp opto cach ly kich murc logic High hodc Low.
Mach dugc st dung dé dong ngat ngudn dién AC hodc DC, ¢6 thé chon cach kich
mirc High hodc Low bang cach Jumper.

C6 3 tiép diém dong ngat 1 tiép diém NC (thuong dong), tiép diém NO (thuong
m¢&) va COM (chan chung). Khi ¢ trang thai binh thuong chua dugce kich thi NC
s& dugc nbi véi COM va khi duge kich thi COM s& chuyén sang két ndi n6i NO.
Co tich hop dén bao hiéu dong ngit relay trén module.

Théng s6 k§y thuit:

e.
LCDt

Nguén dién cung cap: 5 VDC.

Moi relay tiéu thu dong khodng 80mA..

Dién thé dong ngat t6i da: 250V va 10A (d6i véi nguon AC), 30V va 10A (d6i
v6i ngudn DC).

Khoi hién thi

ext 16x2 c6 kha nang hién thi 2 hang, mdi hang 16 ki ty, du dé hién thi cac théng

tin can thiét cho mo hinh dé tai. C6 do bén cao ciing nhu gia thanh hop ly, dic biét duoc
cong dong Arduino hd trg nhiéu nén duoc st dung pho bién. Ngoai ra con dong bo dién

ap voi

Arduino.

Thong s6 kythuat caa LCD 16x2:

bién 4p MAX: 7V

bién a4p MIN: - 0,3V

Hoat dong 6n dinh: 2.7-5.5V
bién &p ra muc cao: > 2.4V
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— Dong dién cap nguon: 350uA-600uA

— Dién &p ra muc thap: <0.4V

CHUONG 3

25
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CHUONG 3. TINH TOAN VA THIET KE

Chan | Ki hiéu

Chirc nang

1 Vss

Chan noi dat cho LCD, khi thiét ké mach ta n6i chan
nay véi GND cua mach diéu khién.

2 VDD

Chan cap nguon cho LCD, khi thiét ké mach ta noi
chan nay véi VCC = 5V cua mach diéu khién.

3 VEE

Diéu chinh d¢ twong phan cua LCD.

4 RS

Chan chon thanh ghi (Register select). Noi chan RS
v6i logic “0” (GND) hoic logic “1” (VCC) dé chon
thanh ghi.

+ Logic “0”: Bus DB0 - DB7 s& ndi véi thanh ghi 1énh
IR cta LCD (& ché d6 “ghi” - write) hodc ndi véi bd
dém dija chi cuia LCD (& ché do “doc” - read).

+ Logic “1”: Bus DBO - DB7 s& ndi voi thanh ghi di
liéu DR bén trong LCD.

5 R/W

Chan chon ché do doc/ghi (Read/Write). Noi chan
R/W Véi logic “0” ¢é LCD hoat dong & ché do ghi,
hoac ndi véi logic “1” dé LCD ¢ ché do doc.

Chan cho phép (Enable). Sau khi céc tin hi¢u dugc dat
Ién bus DBO-DB?7, céc 1énh chi duoc chip nhan khi co
1 xung cho phép cua chan E.

+ O ché d6 ghi: Dit liéu o bus s& duoc LCD chuyén
vao (chip nhan) thanh ghi bén trong né khi phat hién
mot xung (high-to-low transition) cta tin hi¢u chan E.
+ O ché d6 doc: Dit liéu s& dugc LCD xuit ra DBO-
DB7 khi phat hién canh 1én (low-to-high transition) &
chan E va duge LCD giit ¢ bus dén khi nao chan E
xudng mirc thap.

7-14 | DBO
DB7

Tam dudng cia bus dir lidu dung dé trao d6i thong tin
véi MPU. C6 2 ché d6 sir dung 8 dudng bus nay:

+ Ché d6 8 bit: Dit liéu duogc truyén trén ca 8 duong,
v6i bit MSB 14 bit DB7.

+ Ché do 4 bit: Dir liéu duoc truyén trén 4 duong tir
DB4 t6i DB7, bit MSB 1a DB7.

15 A

Nguon duong cho dén nén.
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16 K GND cho dén neén.
Bang 3-1: Chure ndng va théng sé hoat dong ciia LCD 16x2.

f. ESP8266

Node MCU V1.0 duoc phat trién dua trén Chip Wif ESP8266EX bén trong
Module ESP-12E d& dang két ndi Wifi véi mot vai thao tac. Board con tich hgp IC
CP2102, gilip dé dang thao tac véi may tinh théng qua micro USB dé thao tac vai board.
Va c6 sin céc chan giao tiép dé thuan tién trong viéc két ndi, truyén nhan di liéu véi
board diéu khién, c6 nt reset, dén led.

Kich thuéc nho gon, linh hoat, d& dang két ndi voi Arduino dé tao thanh san pham
mot cach nhanh chong.

Vi vay nhom em str dung ESP8266 Node MCU d¢é truyén dir liéu 1én server.

VCC
ESP8266 NodeMCU
VIN 3V3 —
GND GND ——
—— RST X ——
= EN RX ——
. — 3V3 D§ ——
OND o GNp D7 f—
—— CLK D6 —
—— SDO DS —
—— CMD GND ———
——— SDI 3V3 ——
— sD2 D4 —
— SD3 D3 —
——— RSV D2 —
— RSV Dl ——
A0 DO

Hinh 3-9: So d6 nguyén ly ciia ESP 8266.

— Dién ép sir dung: 3.3V-3.6V.

— Dong lam viéc: 80mA (170mA max).
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Hinh 3-10: Module NodeMCU 8266.

g. CAc thiét bi chdp hanh
Bom: Dung cho h¢ thong tudi nude dicu khién qua module relay.
Thong sé k¥ thuat:

— Luyc hat toi da 2m.

— Pudng kinh dau vao va ra: 8mm .

— Trong lugng: 1209 .

— Luu lugng téi da: 2-3 lit/phit .

— Ap suit tdi da: 1-2,5 kg.

— Luyc nang téi da: 1-2,5 mét.

— Piép ap 12VDC, dong 3A. Cong suat 36W.

Hinh 3-11: Bom mini 12VDC.
Dén:
Cay xanh can anh sang mit troi, hoi nudc va CO2 c6 trong khong khi dé c6 thé
quang hop. Qua trinh nay cin luong &nh sang phi hop dé tao ra chét hitu co giau ning
lwong gilp cay phat trién.
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DU &nh sang mit troi c6 tim quan trong nhu vdy nhung ngdy nay con ngudi di
cd thé tu trong cay luong thuc, rau qua hay cay canh trong nha ma khong can anh sang
tu nhién. Thay vao d6, dén LED chiéu sang cay trong, dén chiéu sang chuyén dung trong
ndng nghiép da duoc con ngudi sir dung mot cach hiéu qua, mang lai nang suét cao.

Déi voi mbi loai cdy lai ¢6 nhu cau anh sang khac nhau, chinh vi thé khi lya chon
dén chiéu sang cho cay trong nha, can phai xem ching thuoc loai cay gi, yéu cau cuong
d6 va budc sdéng anh sang ra sao, mau anh sang nao la phu hgp. Thong thuong cay khéng
thé hap thu toan bo anh sang mat troi ma chi hip thu anh sang mau xanh va do. Chinh
vi thé nén quang phé anh sang dao dong trong khoang mau nay 1 6n nhat.

Thuce vat ¢ nhitng khu vuc khé, nang gat yéu cau mot ngudn sang c¢é cuong do
manh. Nhitng giong cay ¢ khu vuc dn déi lai can nguén sang yéu hon. Khong chi vay,
mdi giai doan cua cdy trong khac nhau ciing yéu cau mot quang pho khac nhau. Chang
han nhu:

Anh sang xanh c6 nhiét 6 mau tir 5000K dén 6000K vai budc séng 400-500
nanomet, gitip cho qua trinh sinh dudng cua chu ky phat trién hoac giéo hat tét nhat.

Anh sang xanh 14 thudng duoc st dung trong chu Ky t6i ciia cay trong vi no khong
kich hoat qué trinh quang hgp. Do vay mau anh sang nay phu hgp cho ban dém hon ca.

Anh sang d6 véi mau 2000-3000k va budc séng 640-680 nanomet cyuc ki quan
trong trong qua trinh ra hoa. Chinh vi thé anh sang do6 dugc moi ngudi sir dung dé thic
day qua trinh phan hda mam hoa, nang cao thoi gian chiéu sang cho cay phat trién nhanh
hon. Do d6 anh sang nay thich hop cho nhiing loai cay ngin ngay, rau mau.

Vi vuon cay khdng cé anh sang mat troi chiéu dén thi cay trong chi hap thy hai
dai anh sang chinh la dai anh sang mau xanh duong (425nm-475nm) va dai anh sang do
(620nm-730nm) cho viéc quang hop. Chinh vi thé, khi chon loai dén st dung dé thay
thé anh sang mit troi, can chon loai ¢ quang pho tir 350-800nm.

Chung ta thudng thiy c6 2 loai dén chuyén dung trong cay 1a dén chua tach quang
pho va dén da tach quang phd. Thyc té, hai loai dén nay cong dung khong chénh léch
nhau qua nhiéu nhung gia thanh loai dén da tach quang pho lai cao hon rat nhiéu. Chinh
vi thé, khi quyét dinh chon lya loai dén led, nén can nhic ky vé kinh té va hiéu qua dat
dugc dé lua chon loai dén cho thich hop.
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Hinh 3-12: Pén led chiéu sang cho cay trong nha.

Thong s6 ky thuat:
— LED Céng suat: 8W
— Loai bong den: LED
— S6 lwong dén LED: 15 bon
— Chéng nuéc
— Kich thudc: Dai 30cm x Rong 0.8cm x Day 0.20cm
— bién ap: 12V

— Quat dinh huéng 12V: Khac v6i quat thuong thoi gié theo phwong doc truc, quat
dinh hudng gom gi6 lai va thoi theo phurong ban kinh ciia canh quat. Nho cu tao
nhu viy nén quat dinh huéng c6 téc d6 gid cao, d& dang bd tri dng din khi t6i 16
dun nhya trén may in 3D.

— Dong: 0.18A

— Dién ap: 12VDC
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Hinh 3-13: Quat 12 VDC.

h. Module ha ap:

Ngudn cip chinh cia mach 12 ngudn 12V nén néu mudn st dung cho céc thiét bi
5V can phai ha 4p mach nguén. O day nhém em st dung module LM2596. Chinh dién
ap dau ra bang céach van bién tré trén module ri lay dong ho do dién ap dau ra, hiéu
chinh sao cho phu hop.

C4 Not Fitted

]
UR1L
1eK®
IC1
IN+ - 1 VIN E4
i out 2 Y Y'Y\ OUT+
Lt ca ON/OFF e It 336uH glco
3 T
220u | 109n END i 01 220uF
LM25965 .\
33@R 5S54
GNO . . . GND

Hinh 3-14: So d@6 nguyén ly cia LM2596.
Gidi thiéu module giam ap L.M2596:
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Hinh 3-15: Module giam ap LM2596.

Module LM2596 13 module giam &p dau vao gitp ngudn ra & murc on dinh, co
tich hop bién trd tinh chinh ding cho viéc diéu khién dién ap ngd ra.

Dién ap ngd vao phai dam bao 16n hon dién ap ngd ra & muc t6i thicu 1a 1.5V dé
tao su 6n dinh cho nguén.

Thong s6 ky thuit:

Dién 4p dau vao: 4.5-53 VDC.

bién 4p ngd ra: 3V-40 VDC.

Dong ngd ra toi da: 3A.

Khéi nguon:

Pay 1a khoi cung cap ngudn cho toan bo md hinh.

Cong suat cia may bom: 12V x 3A = 36 W.

=> Sir dung Adapter 12V-5A dé cung cip ngudn hoat dong cho may bom, thong
qua module ha &p.

Cong suat cua 2 quat: 2 x (12V x 0.18A) = 4.32W

Cong suat cua dén chiéu sang cho cay: 8W.

Cong suat Node MCU ESP8266 sir dung 5 x 10 x 0.08 = 4W

Cong suat cua cam bién DHT22: 5V x 0.0025A = 0.0125W

Cong suat caa 3 khoi Relay: 3x (5V x 0.2A) = 3W

Cong suat cua LCD 16x2: 5V x 0.016A = 0.08W

Cong suat caa Arduino Nano véi 13 chan 1/0, mdi chan tiéu thu 0.04A 1a: 5V x
13x0.04 =2.6W

Tong cong suat 1a: 22.0125 W

=> Sir dung Adapter 12V-2A dé cung cap nguon hoat dong cho may bom, thong

qua module ha ap.
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3.2.3 So dd nguyén Ii toan mach

Ao DO ATt vIN B 5y GND
2JRsv b 2R eND 22 e ; VoD
3RSV D2 3|RsT RST 128 3 VSS
_41sD3 D3 4 |GND 5v |20 H RS
5|sp2 D4 5|p2 A7 128 M RIW
6sD1 3V3 6103 AB 25 6 EN
TZ|CMD  GND DEN L|D4 A5 |24 7 Do 5
_8/sD0 D5 BOM _8|D5 A4 |23 3 D1 8
9lck D6 qQuar 206 A3 [22 o o2 =
10|GND p7 |21 10|p7 A2 [21 10 03 &
A1]3v3 D§ [20. 11|os A1 |20 SDA ] Dt
A2]1EN RX 19 12|D9 A0 19 SCL 45 D5
A3IRST TX [18 13|D10 REF |18 I D6
GND14/GND  GND 14|p11 ava {17 14 o7
15| VIN 3V3 15|D12 D13 [16 15 A
sv 12 = L A
16
NODE MCU_ESP8266 ARDUINO_NANO
LCD 16X2
NC | DEN N oo
PEN coMm L —— _Ine
NO " DHT
BUC M CB NHIET B0, B0 AM
5 OM cgnﬁ — KHONG KHi
R A_SOIL
02: i " - QuAT ety
BOM —{IN2 - Gs\é :gﬁg
QUAT —{IN3 NC | —e & N
onD —{Gnp RUAT) | com | -
NO | 1 CB b0 AM BAT
p— 5V

MODULE_RELAY

Hinh 3-16: So @6 nguyén |i toan mach.
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CHUONG 4: THI CONG HE THONG

4.1 GIOI THIEU
Chuong nay nhom em tién hanh thi cong mach nhu d3 tinh toan va thiét ké ¢ cac
chuong trude, bao gom v& mach layout, han linh kién, ldp rap ciing nhu thi céng mé
hinh. Sau d6 kiém tra mach, viét chuong trinh diéu khién ciing nhu thiét ké web diéu

khién va ang dung Android. Tiép tuc kiém tra mach lan nita, kiém tra hoat dong cua

web va &ng dung d3 hoat dong, két ndi dang theo y mudn chwa va tinh chinh lai sao cho
phu hop.

4.2 THI CONG MACH PIEU KHIEN
4.2.1 Thi cdng mach diéu khién

STT | Tén linh kién Thoéng sé S6 hrong
1 | Arduno Nano 5VvDC 1
2 | ESP 8266 5VDC 1
3 | Module 2596 Vao 12 VDC, ra5VDC 1
4 | Cam bién dat 3.3VDC-5VDC 1
5 |Cambién DHT22 | 5VDC 1
6 | Bom 12 VDC, 3A 1
7 | Dén 5VDC 1
8 | Quat 5VDC 2
9 | Adapter 12V-2A 12 VDC, 2A 1
10 | Adapter 12V -5A 12 VDC, 5A 1
11 | biéntré 330 Q 3
12 | Module 12C 2.5-6 VDC 1
13 | Ndt nhan 5VDC 3
14 | Module Relay 5VDC 3

Bdng 4-1: Danh sach linh kién.
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Hinh 4-1: Mach vé PCB.
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Hinh 4-2: M6 hinh 3D cua mach mat trén.
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Hinh 4-3:M6 hinh 3D cua mach mat dudi.

4.3 THI CONG MO HINH

- Tu trong rau c6 kich thudc dai 60 cm, cao 40 cm, rong 40 cm. Vat lidu nhdm
kinh dé d& quan sat tir bén ngoai.

- Tu dugc chia thanh 2 tang, tang dudi cao 20 cm 1a noi dé chira may bom va khay
dung nudc, cung cip nude tudi cho cay trong.

- Tang trén cao 20 cm, rau mam phat trién dén 15 cm la c6 thé thu hoach, cong
thém 3 cm dat tréng, téng 1a 18 cm. Con 2 cm con lai trong tong s6 20 cm chiéu
cao cua ngan trong cdy thi dé bé tri voi phun suwong.
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Hinh 4-5: M6 hinh ti nhin tzr trén xuong.
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Hinh 4-7: M@ hinh téng quat.

44 LUU PO GIAI THUAT

4.4.1 Luwu dd giai thuat Nano

Dé hé théng c6 duoc nhiing théng sé nhu nhiét do, do am khong khi, do
am dat va trang thai hoat dong cua cac thiét bi chap hanh. Ta can phai c6 khéi su
1y trung tdm dé xir Iy va doc céc gia tri d6. Pau tién khdi xir ly trung tam sé& doc
dix lieu tir khdi cam bién sau d6 s& kiém tra nat nhan. Néu nGt nhan c6 nhan sé
diéu khién thiét bi chap hanh hoat dong va hién thi di liéu ra man hinh LCD déng
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thoi giri dix liéu cho ESP8266 d¢ ESP8266 giri dit 1&n server. Va server s& guri dit
liéu hién thi ra app va web. Va duoc thé hién & hinh 4-8:

Khei Tao
Jr{
/ Doc Sensor /

co Diéu khién thiét bif e
(on/of)

KHONG

Hién thi LCD |«

co

Nhan tin hiéu diéu khién tlr ESP8266

Truyén di¥ liéu qua ESP8266

Hinh 4-8: Luu do giai thugdt Arduino Nano.

4.4.2 Luwu dd giai thuat Node MCU

Pé giri dir liéu 1én server va diéu khién céc thiét bi trén app/web thi ta can
phai c6 Node MCU ESP8266. Khi ESP8266 nhan tin hiéu diéu khién tir app/web
thi n6 sé& truyén dir liéu cho arduino nano xir Iy va diéu khién cac thiét bi chap
hanh sau d6 hién thi dir liéu ra man hinh LCD d6ng dong ciing cap nhat trang thai
trén app/web. Néu ESP8266 nhan tin hiéu diéu khién tir arduino nano thi s& gui
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dir liéu 1én server sau d6 server dua thong tin hién thi ra app/web ddng thoi LCD
cling cap nhat trang thai. Va duoc thé hién ¢ hinh 4-9:

Khéi Tao <

Truyén di¥ liéu qua
arduino nano

Nhan tin hiéu diéu khién tir (rng
dung android/web

Nhan dir liéu tr arduino nano Truyén dir liéu Ién server

Hinh 4-9: Luwu dé gidi thugt NODE MCU ESP8266.
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4.4.3 Luwu dd giai thuat cho &ng dung, web

Khéi Tao

v

Lay danh sach cay tréng [«

v

Hién thi

Server thay dbi théng tin

Kiém tra tac vu Xt ly tac vu

Hinh 4-10: Luwu do gidi thudt cho #ng dung Android va web.

Khi nguoi ding cap nhat théng tin ¢ tab “trong cay” thi server s& cap nhat thong tin va
phan hdi lai, giri dit liéu vé web ciing nhu tng dung Android. Khi c6 thay doi bat ki
thong tin nao (server sé& kiém tra tac vu), néu c6 thi xir Ii tdc vu do, va lap lai thao tac
ldy danh sach cay trong, néu khong thi théi, chi hién thi nhitng gi da thao tac trudc do.

4.5 XAY DUNG WEB VA UNG DUNG ANDROID

4.5.1 Phan mém lap trinh cho vi diéu khién

Mot trong nhitng phan mém lap trinh tot nhat cho Arduino hién nay d6 chinh Ia
phan mém ARDUINO IDE. Phan mém nay c6 thé sir dung dugc cho bat ki bo mach
Arduino nao.
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Ngon ngit phd bién dé 14p trinh trén Arduino 1a C va C++. Phan mém c rat nhiéu
thu vién, va nguoi dung ciing c6 thé tu tao thu vién cho riéng minh.
N

File Edit Sketch Tools Help

nodeMcu

$include -
#include
#include <Arduinodson.h>
#include <Arduino JSON.h>
#include <SoftwareSerial.h>
#include <SocketIoClient.h>
Softwareserial ss(DS, Dl);  //RX - TX
SocketIoClient webSocket;
const char® Host_Socket = "192.1€8.137.1";  //IF MAY CHU LiM SERVER
nt Port_Socket=3000; /¢ cbng GIao TIEP VOI SERVER
const g ssid = "SENG1412":
const String pwdWifi = "11223344";
t devicesStatus[3] = {0,0,0};
© beginTime
int endTime
nissid, pwdWifi):
us() != WL_CONNECTED)|
v

HodeMCU 1.0 2 Lower blem

B ® m g ®
Hinh 4-11: Giao dién viét chuong trinh cho Arduino.

4

File Edit Sketch Tools Help

Auto Format CorleT
Archive Sketch
nodsMCL Fix Enceding & Reload
#include <ESP Manage Libraries... Ctrl+Shift+1 2
#nelude <ESE ool Monitor Ctrbe Shift=M
#include <Ard
finclude <Ar Serial Plotter Ctrl+ Shift+L
#include <Sof] - . iy
imelnde 5o WF101 / WiFININA Firmware Updater o £5PEE Module
Softwareseria I L Boards Manager... Generic ESP3285 Module
Builtin Led: "2" Arduing AVR Bosrds ESPDuino (ESP-13 Madule)
SccketloClisn  Upload Speed: 1152007 ESP8266 Boards (27.1) Adafruit Feather HUZZAH ESPE266
CPU Frequency: "80 hHz" > Invent One
Flash Size: "4MB (F5:2MB OTA:~1019KB)" > RVER XinaBox CWO1
Debug pert: "Disabled” > ESPresse Lite 1.0
Debug Level: "None” » EPresso Lite 2.0
= deviocasy WP Variant "v2 Lower Memory® » Phoenix 1.0
- beginTime  VTables: "Flash® » Phoenix 2.0
int endlime = Exceptions: "Legacy (new can retum nullpt)” » NodeMCU 0.9 (ESP-12 Madule)
Ersse Flash: "Only Sketch” > * | NodeMCU 1.0 (ESP-12E Module)
SSL Support: "All $5L ciphers (mast compatible)” > Olimex MOD-WIFI-ESP8266(-DEV)
Port SparkFun ESPE266 Thing
Get Bosrd Info SparkFun ESPE266 Thing Dev
S— R SparkFun Blynk Board
Bum Bootlosder Sweetbea ESP-210 v
LOLINGWEMOS) D1 R2 & mini 5

LOLIN{WEMOS) D1 mini Pro
LOLIN(WEMOS) D1 mini Lite
‘WeMos D1R1

ESPino (ESP-12 Module)
ThaiEasyElec's ESPino

No ) o MHz, Flash, Legac ° WifInfo

E g H (_j ° El ; Arduino " 7 1707

v : d 2020-06-27

Hinh 4-12: Chon Board Arduino su dung.
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4.5.2 Visuall Studio Code

Visuall Studio Code (VS Code hay VCS) la mét trong nhirng trinh soan thao ma
ngudn phd bién nhat duoc sir dung bai cac 1ap trinh vién. Nhanh, nhe, hd trg da nén
tang, nhiéu tinh ning va 1a ma ngudn mé chinh 1a nhimg wu diém vuot troi khién VS
Code ngay cang duoc tng dung rong rai.

Visuall Studio Code hd tro nhiéu ngén ngit lap trinh nhu C/C++, C#, HTML,
CSS, JavaScript,.... Vi vy n6 d& dang phat hién va dua ra thong bao néu chuong trinh
c6 16i.

Visuall Studio hd tro nhiéu tng dung web. Ngoai ra né ciing c6 trinh soan thao
va thiét ké website.

Welcome X

~ OPEN EDI

Welcome

> OUTLINE
> TIMELINE
> NPM SCRIPTS

Show welcome page on startup

& ° ¥ H e m g9 @ ~AlO® gm0 B

Hinh 4-13: Giao dién cia phan mém Visual Studio Code.
453 XAMPP

XAMPP 1a chuong trinh tao webserver duoc tng dung trén cac hé diéu hanh nhu
Windows, MacOS, Linux,.... XAMPP la mdt chuong trinh tao may chu web dugc st
dung pho bién nhat hién nay. Uu diém caa XAMPP |a khong phai tra phi ban quyén va
sir dung ma ngudn maé, bén canh d6 cau hinh cua web server nay tuong dbi don gian,
gon nhe, nén duoc sir dung ngay cang phd bién hién nay.
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XAMPP Control Panel v3.2.4
s’deur:‘x Module PID(s) Port(s) Actions @ tetstat
Apache 1712 443,8080 | siop Admin Config Logs W shet
MySQL 16088 3306 Stop Admin Config Logs. _| Excplorer
FileZila Start Admin Config Logs B Services
Mercury Start Admin Config Logs @ Help
Tomcat start Admin Config Logs. I aut

Initializing Control Panel

Windows Version: Enterprise 64-bit

XAMPP Version: 7.4.6

Control Panel Version: 3.2.4 [ Compiled: Jun 5th 2019 ]

You are net running with administrator rights! This will work for
most application stuff but whenever you do something with services
there will be a security dialogue or things will break! So think
about running this application with administrator rights!

XAMPP Installation Directory: "c-\xampp\”

Checking for prerequisites

All prerequisites found

Initializing Modules

XAMPP Apache is already running on port 443

XAMPP MySQL is already running on port 3306

Problem detected!

Part 8080 in use by "C-\xampplapache\binihttpd exe"l

Tomeat WILL NOT start without the configured ports free!

3 You need to uninstall/disable/reconfigure the blocking application
3 [T or reconfigure Tomcat and the Control Panel to listen on a different port
00:25:33 [main] Starting Check-Timer

00:25:33 [main] Control Panel Ready

025

: D NG e T

Hinh 4-14: Giao dién phan mém XAMPP.

Hién nay phién ban méi nhit 7.4.6 tich hop rat nhiéu cong cu hitu ich nhu:

— Apache.

- MySQL.

— Tomcat.

— Mercury.

— FileZilla.
XAMPP dugc nghién ctu, phat trién website qua localhosst cia may tinh c& nhan.
Localhost la khai niém duoc ghép tir hai chir “local” (mdy tinh cta ban) va “host” (may
chu). Pay la thuat nglr chi may chu chay trén may tinh ca nhan. Localhost co ban nhu
mot webserver bao gom cac thanh phan: Apache, MySQL, PHP va phpMyAdmin.
Loacalhost diing chinh 6 cing may tinh 1am khong gian luu trit va cai dat trang web.
Céc uu diém caa XAMPP bao gom:

— XAMPP c6 thé chay dugc nhiéu hé diéu hanh nhu MacOS, Linux, Windows,....
—  XAMPP tich hop nhiéu thanh phan véi cac tinh nang:
+ Apache.
+ PHP (tao mo6i truong chay cac tap tin script*.php).
+ MySQL (h¢ quan tri dir liéu mysql).
+ M4 ngudn mo: nguoi ding c6 thé chu dong bat, tat hoic khai dong lai cac
dich vu may chu bat ¢t luc nao.
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4.5.4 Git Bash

Git Bash 1a mot ttng dung chay trén méi treang Windows, cung cap 16p md phong
cho trai nghiém dong Iénh Git. Bash la tir viét tit cua Bourne Again Shell. Shell 1a mot
ng dung dau cudi duoc st dung dé giao tiép vaéi hé diéu hanh thdng qua cac 1énh vin
ban. Git Bash 1a goi cai dat Bash, mot s6 tién ich bash pho bién va Git trén hé diéu hanh
Windows.

Dé cai dat Git, truy cap vao trang chu https://git-scm.com/downloads va tai vé
cai dat nhu binh thudng. Phién ban méi nhat hién tai la 2.27.0:

& C | @& git-scm.com/downloads o %) ¥ L-n (V] .) :

.
0 glt --local-branching-on-the-cheap Q, Search entire site...

About
Documentation D Ownl oa d S
Downloads
GUI Clients " - (0]
Toscs @ Macosx #g Windows I o000
Community { Linux/Unix Download 2.27.0 for Windows

Older releases are available and the Git source
repository is on GitHub.

The entire Pro Git book
written by Scott Chacon and
Ben Straub is available to read
online for free. Dead tree
versions are available on GUI Clients Logos
Amazon.com.

Git comes with built-in GUI tools (git-gui, Various Git logos in PNG (bitmap) and EPS
gitk), but there are several third-party tools for (vector) formats are available for use in
users looking for a platform-specific online and print projects.

experience.

View Logos —
View GUI Clients —

Git via Git
If you already have Git installed, you can get the latest development version via Git itself: "

AWM @ 7z NG

0:56
2020-06-21 % )

Hinh 4-15: Giao di¢n trang chu cua Git.
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MINGW64:/c/Users/DELL - x

057

" O~ B E L | G 4 - ) ¢ ABY®z B e B

Hinh 4-16: Giao di¢n khi khgi chay Git Bash.

DPay cling 1a noi 1ap trinh vién gd cac dong Iénh.

4.5.5 NodedS

Node.js 1a mot hé théng phan mém duoc thiét ké dé viét cac ung dung internet
¢ kha nang mé rong, dic biét 14 may chi web. Chwong trinh dugc viét bang JavaScript.
Trudce khi NodeJS ra doi, JavaScript chu yéu dugc str dung dé nhing vao HTML sir
dung trén cac website cho phép ngudi dung twong tac vai trinh duyét. Véi sy ra doi cia
NodeJS, Iap trinh vién c6 thé ding JavaScript dé phét trién cac ang dung trén may chi
hoic cac tng dung vé network.

NodeJS khdng phai 1a mot ngdn ngit 1ap trinh méi, thay vao d6 né chi la mot nén
tang may chu duoc viét dua trén ngdn ngix JavaScript. Cl phéap khi viét chuong trinh sir
dung NodeJS giéng vai cu phap ngdn ngir JavaScript.

4.5.6 Cac bwéc thuc thi
Thiét ké web va server:

— Chuong trinh dugc viét trén Visuall Studio Code:
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File Edit Selection View un Terminal Help

J5 index

~ SERVER

OUTLINE
> TIMELINE
> NPM SCRIPTS

7}3 ¥ EH e m 0 i e ® Aq'r@’%mr’zu;:;:ﬂ D-
Hinh 4-17: Viét chuong trinh trén Visuall Studio Code.

Sau d6 mo phan mém XAMPP:

Dmﬂtﬁdl‘-de [ Compiled: Jun 5th 2019 ] - x
XAMPP Control Panel v3.2.4 & Config
1odules
service Module  PID(s) Portis) Actions & Netstat
Apache Start Admin Config Logs B shen
HysaL Adein | [_config | [ Legs Explorer
FileZila Start Admin Canfig Logs. & Services
Mercury Start Admin Conig Logs @ Help
Tomeat Start Admin Config Logs 1 qut
9 [main] Initializing Control Panel
main] Windows Version: Enterprise 64-bit
main] XAMPP Version: 7.4.6
main] Control Panel Version: 3.2.4 [ Compiled: Jun 5th 2019 ]
main] You are not running with administrator rights! This will work for
main] maost application stuff but whenever you do something with services
main] there will be a security dialogue or things will break! So think
main] about running this application with administrator rights!
main] XAMPP Installation Directory: "c:\xampp\"
main] Checking for prerequisites
main] All prerequisites found
main] Initializing Madules
main] Starting Check-Timer
[main] Control Panel Ready
[Apache] Attempting to start Apache app...
[Apache] Status change detected: running
mysql] Attempting to start MySQL app...
mysql] Status change detected: running
[Apache] Attempting to stop Apache (PID: 10468)

[Apache] Attempting to stop Apache (PID: 9420)

[Apache] Status change detected: stopped
[mysaql] Attempting to stop MySQL app...
[mysql] Status change detected: stopped

Hinh 4-18: Giao dién cua XAMPP khi khai chay.

Chon vao nut “Start” cho muc Apache va MySQL.:
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XAMPP Control Panel v3.2.4 o couta
Modules &

Service Module  PID(s) Port{s)  Actions @ Notiat
Apache 1;‘3:% 443,8080 | Stop Admin Config Logs 3 shel
MysaL 5300 3308 Admin Config Logs || Explorer
FileZila Start Admin Config Logs ! Services
Mercury Start Admin Config Logs @ Heb
Tomcat Start Admin Config Logs I aut

13:43:19 [main] Initializing Control Panel

13:43:19 [main] Windows Version: Enterprise 64-bit

13:43:19 [main] XAMPP Version: 7.4 6

13:43:19 [main] Control Panel Version: 3.2.4 [ Compiled: Jun 5th 2019 ]

13:43:19 [main] You are net running with administrator rights! This will work for

13:43:19 [main] most application stuff but whenever you do something with services

13:43:19 [main] there will be a security dialogue or things will break! So think

13:43:19 [main] about running this application with administrator rights!

13:43:19 [main] XAMPP Installation Directory: "c-\xampp\"

13:43:19 [main] Checking for prerequisites

13:43:21 [main] All prerequisites found

13:43:21 [main] Initializing Modules

13:43:21 [main] Starting Check-Timer

13:43:21 [main] Control Panel Ready

13:51:561 [Apache] Attempting to start Apache app..
13:51:52 [Apache] Status change detected: running
13:51:52 [mysql] Attempting to start MySQL app..
13:51:53 [mysql] Status change detected: running
13:52:31 [Apache] Attempting to stop Apache (PID: 10468)
13:52:31 [Apache] Attempting to stop Apache (PID: 9420)
13:52:31 [Apache] Status change detected: stopped
13:62:31 [mysql] Attempting to stop MySQL app...
13:52:31 [mysql] Status change detected: stopped
13:53:47 [Apache] Attempting to start Apache app...
13:53:42 [Apache] Status change detected: running
13:53:42 [mysql] Attempting to start MySQL app...
13:53:43 [mysql] Status change detected: running

13:33

\ ’ oz

Hinh 4-19: Khgi chay server bang XAMPP.

Con s “8080” chinh 1a cng port thir 8080 dé giao tiép giita may tinh va trang quan |i
dir liéu database. C4 thé chon cong port giao tiép tiy y trong muc “Config” cua
Apache. Tiép theo mé trinh duyét Google Chorme, truy cap vao trang web:
http://localhost:8080/

' B welcome to xaPP * —

¢« C | @ Iocalhest8080/dashboard/ o) v o @

Apache Friends Applications FAQs HOW-TO Guides PHPInfo phpMyAdmin

XAMPP Apache + MariaDB + PHP + Perl

Welcome to XAMPP for Windows 7.4.6

You have successfully installed XAMPP on this system! Now you can start using Apache, MariaDB, PHP and other components. You can
find more info in the FAQs section or check the HOW-TO Guides for getting started with PHP applications.

XAMPP is meant only for development purposes. It has certain configuration settings that make it easy to develop locally but that are
insecure if you want to have your installation accessible to others. If you want have your XAMPP accessible from the internet, make sure
you understand the implications and you checked the FAQs to learn how to protect your site. Alternatively you can use WAMP, MAMP or
LAMP which are similar packages which are more suitable for production

Start the XAMPP Control Panel to check the server status

Community

XAMPP has been around for more than 10 years — there is a huge community behind it. You can get involved by joining our Forums, -
13:57

2020-06-24 D

Hinh 4-20: Giao dién cua trang XAMPP.
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Truy cap vao localhost tir trinh duyét. Chon vao muc “phpMyAdmin”:

* v[EO @ :

&« C @ localhost:8080/phpmyadmin/

phpMyAdmin BTSN =

HEle0Ee [J Cosodivliéu | [ SQL | (§ Tinhtrang | =5 Céc tiikhodn ngwéiding | = Xuat | & Nhap 4° Caidit |l Bansao 4] Bién ¥ Thém

Mé&idung Fa ding "

i Met o o . ’ « May chi d

o Mai = Server connection collation: & | utfdmb4_unicode_ci A Meiy LT T CEE AP

{9 111 + Kiéu méy chi: MariaDB

{2 information_schema o Cai dat thém + Server connection” SSL is not being used @)

"4 mygarden « Phién ban may phuc vu: 10 4 11-MariaDB - mariadb org binary

14 mysql P

14 performance_schema = Phién ban giao thirc: 10

14 phpmyadmin . « Ngwéi dung: root@localhost

1 test &’ Ngdn ngiF - Language @ | Tieng Vit - Vietnamese v + Bang ma may chd: UTF-8 Unicade (uti8mbd)

10 test12 R

43 Chi dé& | pmahomme v

+ Apache/2 4.43 (Win64) OpenSSLA 1.1g PHP/7 46

= Phién ban co s& di¥ lisu may khach: libmysql - mysqind 7.4.6
« Phén mé& rong PHP: mysqli @ curl & mbstring &

« Phién ban PHP: 7.4 6

+ Théng tin phién ban- 5.0.2
« Tailiéu

« Trang chu chinh thirc

« Dang gop

+ Hitry -

Bang diéu khién

Hinh 4-21: Giao di¢n quan li database cua phpMyAdmin.

Paiy 1a trang tao ra co sd dit liéu cho web va tng dung Android, quan Ii cac théng sb
cling nhu trang thai caa cac thiét bi.
Chon vao muc “Méi” dé tao ra 1 ving co s dit liéu moi:

v @O @

&« C @ localhost:8080/phpmyadmin/server_databases.php?server=1
phPMyAdmin B 7 May phucvu 127.0.0.1 =
aglenEe I Cosodivliéu L] SQL (g Tinhtrang =5 Cictaikhodn nguwoiding & Xudt | & Nhap #° Caidst | | Bansao ) Bién | ¥ Thém

Mé&idiung Fa ding

b Méi
@ 111111
1 information_schema

{4 mygarden
14 mysql
14 performance_schema

Co so diy liéu

(3 Tao cor so div ligu @

Cosédirlieu -«  Bang méddi chiéu Hanh dong

O 1 utfsmbe_general_ci a5 Kiém tra dac quyén

performance_schema

[0 Theo ddi bang

utfe_general ci

Luvu muc da chon

1 phpmyadmin

{9 test information_schema utfe_general_ci oz Kiém tra ddc quyén

1 test12 O mygarden utfsmpe_general ci =3 Kiém tra dac quyén
mysql utfanos_general ci == Kiém tra déic quyén

57 Kiém tra dic quyén

[0  phpmyadmin utFz_bin a=| Kiém tra dac quyén
O test latini_swedish_ci = Kiém tra dic quyén
[ testi2 utfambe_general ci == Kiém tra dac quyén
Téng céng: 8

[ Xoa

/& Chd y: Viéc bat lhéng ké co s& di lieu & day co thé déin dén luu Iirgng mang tang cao gitra may phuc vu web va dich vu MySQL.

+ Batthing ké

Hinh 4-22: Tqo co sé dif liéu dau tién.
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Nhan vao 6 “Tén co sé dir liéu” va nhap tén tiy ¥, sau d6 4n nit “Tao”.
O day nhom em tao ving co s& dit liéu c6 tén 1a “mygarden” & quan Ii.
Sau khi tao xong ta dwgc nhu hinh, ving co s¢ dir liéu “mygarden” da xuat hién:

&« C @ localhost:8080/phpmyadmin/db_operations.php?db=testi2 w v [ o ® :

php I CiMay phuc v 127.0.0.1 » @ Co s dir lidu- test12
afledEe Y Cautrac | [ SQL | 4 Timkiém = [J Truyvan & Xuat | @ Nhap 4” Thaotic = Dicquyén | 48 Thitue & Swkién 32 Bdy ¥ Thém
(- Johf -

Mé&idang  \Fa ding
© Cha thich cia co s& diF liéu

3
& Mai
\__ 4 1M1
T’ o) information_schema
T— i mygarden Thyc hign
T’ i mysqgl
-‘l-* o performance_schema [ Tao bang
T*__r phpmyadmin
# test Tén S6 cot: |4
“"*__J test12
+-4 vuon_rau Thyc hién
&7 Déi tén co s& dié ligu thanh
Chinh déc quyén @
Thwe hién

[ G& bo co s& diF ligu

* Xoba co s& dif liéu (DROP) @

m| Bang diéu khién |, oo oo ~

]

14:03

U W 7 NG 0 0624

Hinh 4-23: Giao dién co so dir liéu khi méi khoi tao xong.

Chon vao “mygarden”, sau d6 chon vao “Méi” dé nhap cac thdng sé lién quan:
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&« C @ localhost:8080/phpmyadmin/sql.php?server=1&db=mygarden&table=device&pos=0

phpMyAdmin B CTMay phuc v 127.0.0.1 » @ Co s& dir liéu: mygarden » B8 Bang: device
HElesEe [E Duyét | 34 Céuwic [J SQL | & Timkiém #¢ Chén | 5 Xudt [ Nhap a3
Mé&idang  \Fa ding

DPic quyén | #° Thaotic | ® Theodsi | 38 Bay

- « Hién thj cac hang 0 - 2 (téng 3, Truy vén cén 0,0006 gidy.)
Eﬁ Méi SELECT *+ FRON “device’
Ea 1 e
-G information_schema [0 Hé so [Stra chung dang] [ Stra | [ Giai thich SQL ][ Tao m& PHP ][ Lam troi lai]
=4 mygarden . . . e . ]
= O Higntat | Sohang |25 v Sé hang: | Tim kiém trong bang nay Sort by key: | Khang v
+-r davice
834 plant + Tay chon
C +—T— ¥ id name stt
o 0 &Ste FChép @Xoabs 1 lightt 0
+1-}r wateringtimecheck o Sira §iChép @ Xoabs 9
8 & mysql [J 7 Sira %:Chép @ Xéabs 2 pumpl 0
#-(J performance_schema [0 #Sira $£Chép @ Xéabd 3 fan 0
+-J phpmyadmin .
B3 tost t O Theoddibing  Luumucddchon 7 Sira $iChép @ Xoabd B Xudt
-0 test12 . . . ]
8@ vuon rau ) Hiéntat | séhang: |25 ~ Sé hang: | Tim kiém trong bang nay |Scrthy key: | Khéng v

| Két qua truy van cac thao tic

& In ¥ Chépvaoclipboard = Xudt gl Hidnthibidudé [ Tao view

| Danh déu truy vén SQL nay

a Bang didu knié [ Cho moi ngudi truy cap dénh diu ndy
ang dieu en

1405
NG ppopas )

Hinh 4-24: Tao cdc co so dir liéu con cho co so dir liéu vira tao.

Dé tai str dung cac thiét bi chap hanh nhu quat, dén, bom. Cac thiét bi ndy s& niam trong
mot vung co s& dit ligu con co tén 1a “’device”.

&« C @ localhost:8080/phpmyadmin/sql.php?server=1&db=mygarden&table=device8pos=0 T Y Eﬂ [v] .
phPMyAdmin Bl CTMay phuc v 127.0.0.1 » @ Co s& dif liéu: mygarden » B Bang: device e
amse e [ Duyét | 34 Céutric | [ SQL & Timkiém 3¢ Chen = Xuat [& Nhap = Picquyén * Thaotic | ® Theodsi | 28 Biy
Mé&idiung Fa ding
= « Hién thi cac hang 0 - 2 (tdng 3. Truy vén cén 0,0006 gidy.)
B Méi SELECT ¢ FRoN "device”
=3 11 :
(8- information schema [0 He so [Stra chung dong] [ Stra | [ Giai thich SAL ][ Tao ma PHP ][ Lam twoi lai]
[=HJ mygarden . R . M o |
= O Hiégntat | Sihang |25 v Sé hang: | Tim kiém trong bang nay Sort by key: | Khang v
+-+ davice
& - + Tay chon
T S"Ch +—T— ¥ id name stt
+ i mue
= [ #Sira $Chép @Xsabs 1 lightt 0
+-}= sensor O /Sira $Chép @ Xoabs 2 pumpl 0
+4 wateringtimecheck [ & Sia $Chép @Xéabd 3 fan 0
+H4 mysql
4~ performance_schema [0 Theo ddi bang Luvu mug d3 chon g7 Sira #t Cheép @ Xéabd = Xudt
+—J phpmyadmin
S test O Hiéntét | Sohang. |25 v Séhang: | Tim kiém trong bang nay | Sort by key: | Knang -
+H4 test12
=4 vuon_rau

| Két qua truy véan cac thao tac

B In  FéChépvaoclpboard =} Xudt gl Hidnthibidudd  [3] Tao view

| Danh dau truy van SQL nay |

3 Bang diu K — | [0 Cho moingudi truy cép dénh déu nay
ang dieu n

14:08

N NG ey D

Hinh 4-25: Giao dién quan li diz liéu cho “device”.

Trong muc device, thiét lap 3 ddi twong cho 3 loai thiét dén, bom, quat (2 quat) véi céc
tén (name) twong Gng 1a lightl, pumpl, fan voi cac id (ma xac dinh ddi twong cuy thé,
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tén dbi twong 6 thé tring nhau nhung ma id thi khong) twong tng 1a 1, 2, 3. Trang thai
(stt) cua céc thiét bi dugc dat ¢ 2 trang thai 12 0 (tat) va 1 (bat).
Tiép theo tao co sé dit liéu cho cay trong véi tén “plant”:

' M localhostBIS0/12700:1 /e X —

&« C @ localhost:8080/phpmyadmin/sql.php?server=18&db=mygarden&table=plant&pos=0 oY EU [V] 'J H

php w C7May phuc vu: 127.0.0.1 » @ Co s0 dif liéu: mygarden » @ Bang: plant
HEle ¢ (= Duyst | 4 Céutraic [ SQL 4 Timkiém % Chen | =} Xudt [& Nhap =: Picquyén * Thaotac | ® Theoddi = 25 Bay
o @)%

Mai ding Fa ding
o « Hién thi cac hang 0 - 0 (tdng 1, Truy vén can 0,0008 gidy)

& Mai SELECT * FROM “plant”
T nnn A 5 5 = — = 5 Ireh
T— - information,_schema [ Hé so [Sira chung dong] [ Stra | [ Giai thich SQL ][ Tao ma PHP ][ Lam troi lai]
—H4 mygarden o i i -

}_uﬂ Méi [0 Higntat | Séhang |25 w S6 hang: | Tim kiém trong bang nay

+-# device

+ Tay chon
=Hife plant ) = = id name  datebegin dateend  wateringtimel wateringtime2 wateringtime3  wateringoff
11\_“] g:,:'fm['m [0 &7 Sira 32Chép @ Xoabd 1 CAY1222 2020-06-23 2020-06-30 18 22 23 1

N &4 sensor 1t [ Theodsibing  Luumucdichon 7S FiChép @ Xabd & Xudt

+ 17 wateringtimecheck -
H-0 mysgl i T P S
L_ | I cEEE O Hign tat ‘ Sohang: |25 v S0 hang: | Tim kiém trong bang nay
-:i-— 4 phpmyadmin " : P 5
0 test Keét qua truy van cac thao tac
-‘i-— i test12 “ - S
\__ J vuon rau Sn %t Chép vao clipboard =} Xuat i Hién thi biéu do [3d Tao view

Danh dau truy van SQL nay

e 0 moi ngudi truy cap danh ddu nay
Nhin O Ch i o ap danh da

m| Bang diéu khién Dénh déu truy van SQL nay -
411

N E E NG e L

Hinh 4-26: Giao dién quan li diz liéu cho “plant”.

Trong muc ndy sé& luu trit cac thdng tin cua cay trong sau khi ngudi ding cap nhat di
liéu qua web ciing nhu ing dung Android:

— id: dé x4c dinh ddi twong.

— name: 1a noi luu trit thdng tin tén cua cay trong.

— datebegin: ngay trong cay.

— dateend: ngay thu hoach cay du kién.

— wateringtimel: thoi diém bat may bom lan 1.

— wateringtime2: thoi diém bat may bom lan 2.

— wateringtime3: thoi diém bat may bom lan 3.

— wateringoff: sau bao nhiéu phut thi may bom ti dong tat.
Tiép theo tao ving co so dit liéu cho cac cam bién.
Vung co so dit li¢u nay em dat tén 1a “sensor”:

BO MON PIEN TU CONG NGHIEP - Y SINH
53



CHUONG 4: THI CONG HE THONG

' M localhostBIS0/12700:1 /e X —

&« C @ localhost:3080/phpmyadmin/sql.php?server=18&db=mygarden8itable=sensor8ipos=0 oY EU [V] 'J H

php M C7May phuc vu: 127.0.0.1 » @ Co s& dif liéu: mygarden » [ Bang: sensor
HEle ¢ (= Duyst | 4 Céutraic [ SQL 4 Timkiém % Chen | =} Xudt [& Nhap =: Picquyén * Thaotac | ® Theoddi = 25 Bay
o @)%

Mai ding Fa ding
« Hién thi cac hang 0 - 2 (tdng 3, Truy vén can 0,0005 gidy)

@
& Moi SELECT # FROM ~sensor
::: : iwr:f:r:;atiunischema [ Hé so [Sira chung déng] [ Stra ] [ Giai thich SQL ][ Tao ma PHP | [ Lam twoi lai]
—H.4 mygarden .
& Mo [0 Higntat | Séhang |25 w S6é hang: | Tim kiém trong bang nay Sortby key: | Khéng v
+-# device
+ Tay chon
ik _r v id name value
N CAf e ) & Sira $:Chép @ Xéabd 1 t 282
#HI cot F=Lhep @ Aoabo emp
. sensor [ 7Sira #:Chép @Xoabs 2 humi 60.9
*+1 wateringtimecheck [J 47 Sira $Chép @ X6abdé 3 groundhumi 1023
-‘l-f 4 mysgl B
T_ | performance_schema t O Theo ddibang Llvumucdichon g7 Sira  #EChép @ Xoabd & Xuat
T— 4 phpmyadmin , ) i
‘+— 3 test O Hiéntat | Séhang. |25 v $6 hang: | Tim kiém trong bang nay Sortby key: | Khang v
T— . test12
=H ) vuon_rau Két qua truy van cac thao tac

B In  FéChépvaoclpboard =} Xudt gllaHidnthibidudé [ Tao view

Danh déu truy van SQL nay

1 z Cho moi nguéi truy cap danh déu na
m Bang didu khién O gudi truy cap y )
1418
2020-06-24 L

~ dx @ 7 ENG

Hinh 4-27: Giao dién quan li diz liéu cho “sensor”.

Pé tai st dung cam bién DHT22 d¢ do nhiét d6 mai truong va do am khdng khi.
Str dung cam bién do am déat dé do 46 am dat.

Nhu vay ¢6 3 gia tri can quan 1i d6 1a nhiét 6, do 4m khong khi va do am dat.
Ba gi4 tri nay duogc dit tén twong tng 1a “temp”, “humi”, “groundhumi” véi cac id lan
luotlal, 2, 3.

Gia tri khi do duoc tir md hinh cia 3 ddi twong nay sé dugc giri 18n database nay
va dugc hién thi & cot “value”.

Nhu vay trong co so dir liéu “mygarden” c6 3 muc co s¢ di liéu con d6 1a

\

“device”, “plant” va “sensor”.
Dén day coi nhu hoan thién viéc tao co so dit liéu cho web va tng dung Android.
Tuy nhién néu vay, khi demo thao tac hen gid cho may bom s& tao ra kho khin
boi gior tudi duoc thiét 1ap ¢ kiéu dit liéu sé nguyén (int). Cho nén chi c6 thé tudi vao
nhung thoi diém gio nhu 7h, 8h, 22h, ... chir khong hen gio tudi duoc ¢ nhirng thoi diém
nhu 7h 10 phut hay 9h 21 phat. Chinh vi thé em s& tao thém 1 ving co s dit liéu con
c6 tén 1a “wateringtimecheck” dé demo gid tudi.
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&« C @ localhost:8080/phpmyadmin/sql.php?server=1&db=mygarden&table=wateringtimecheck&pos=0 r Y Fﬂ [V] '} H

php
fEledEe
Mé&idang  \Fa ding

i C7May phuc v 127.0.0.1 » @ Co s& dif liéu: mygarden » B Bang: wateringtimecheck

[F Duyét | 34 Céutric | [ SQL & Timkiém 3¢ Chen | = Xuat [& Nhap =7 Picquyén ° Thaotic | ® Theodsi | & By

« Hién thi cac hang 0 - 0 {téng 1, Truy vén can 0,0054 gidy.)

3
& Méi SELECT * FROM “wateringtimecheck’
\__ 3 [ Hésor [Sira chung dong] [ Stra ] [ Giai thich SQL ][ Tao ma& PHP ] [ Lam twoi lai]
-‘l-* o) information_schema :
=H J mygarden o . .
]r‘—‘; Méi O Higntat | Sohang |25 v S6 hang: | Tim kiém trong bang nay
+’9’1 davice +Tiy chon
= plant +—T— v id time checktimel checktime2 checktime3
{8 Chf muc 0 & Sira 3 Ché éa b
11 cot # p @ Xoabd 1 23 0 0 1
T_k sensor

+- b wateringtimecheck
T— i mysqgl
“"’ o/ performance_schema
“"’ i phpmyadmin

t_ (O Theodsibang  Luumucdichon PSia  FiChép  @Xabd ) Xudt
O Higntét | Sihang: |25 ~

£ hang: | Tim kiém trong bang nay

Két qua truy vén cac thao tic

T— i test

- test12 _ A q = =

L o vuon rau Sn #éChépvaocipboard = Xuét gl Hiénthibidudb (3] Tao view
=8e] X

Panh déu truy vén SQL nay

Nhan: [0 Cho moi ngudi truy cip danh dau nay

m| Bing diéu khién BDanh ddu truy vin SQL nay || -

1424
[}

dx 4m 7 ENG

2020-06-24

Hinh 4-28: Giao di¢n quan li diz liéu cho “wateringchecktime”.

O muc co so dir liéu nay, s& c6 5 cot:
— id: xac dinh ddi twong (thoi gian tudi).

— checktimel: thoi diém tudi lan thir 1 (khong nhap gié tri gi & dy,mic dinh s& 1a

0).

— checktime2: thoi diém tudi lan thi 2 (khong nhap gié tri gi & day,mic dinh s& 1a

0).

— checktime3: thoi diém tudi lan thir 3 (khong nhap gié tri gi & ddy,mic dinh s& 1a

0).
— time: thoi diém ma mudn demo.
Giai thich hoat d¢ng:
Gia sir hen cé4c thoi diém tudi trén ung dung ciing nhu web 1a: 6h, 12h, 21h:
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<« C @ localhost:8080/phpmyadmin/sql.php?server=18db=mygarden&table=plant&pos=0

phpMyAdmin

Sfleu#e
Mé&iding Ua ding

& Mai
[J:T—_,l 111111
4+~ information_schema
=1 mygarden
o Mai
bt device

=% plant
%:I:I Chi muc
+Hl cat
+- b sensor
+ b4 wateringtimecheck

) mysql
{1 performance_schema

il test

+
+

=+~ phpmyadmin
+

FH) test12

(= vuen_rau

* vBo @

Bl C7May phuc vu: 127.0.0.1 » @ Ce s& diF liéu: mygarden » [ Bang: plant
[E Duyét | 3 Cautac L[] sQL

o, Timkiém % Chen | =} Xuat [& Nhap =3 Dicquyén J* Thaotdic ~® Theodsdi 5 Béy

« Hién thi céc hang 0 - 0 (tdng 1, Truy vén can 0,0006 gidy.)

SELECT * FROM ~plant’

[ Hé so [Stra chung dang] [ Stra | [ Giai thich SQL ] [ Tac ma PHP ][ Lam twoi lai]

UPDATE “plant’ SET ~wateringtime3™ = '21' WHERE “plant™. id” = 1;
[Stra chung déng] [ Stra ] [ Tao ma PHP ]
[ Hiéntdt | Sihang: 25 ~ Sé hang: | Tim kidm trong bang nay
+ Tuy chon
+—T— = id name in  dateend ingtime 1 ingtime2
[] o7Sua #:Chép @ Xcabd 1 CAY1222 2020-06-23 2020-06-30 6 12 21 1

t [ Theoddibang  Lluwmucddchon PSba $iChép @Xéabs = Xult

O Higntét | Séhang: |25 ~ Sé hang: ‘T\m kiém trong bang nay |

&t qua truy vin céc thao tic

Ein  #iChépvioclipboard = Xudt glpHidnthibidudd (5 Tao view

‘ [ Danh dau truy van SQL nay |

'm| Bang diéu khién Bi ai

V"
aezs

Hinh 4-29: Nhdp thu thoi gian teéi cho cay trén database.

Thoi diém hién tai 1a 14h 38 phat, mudn biét chirc nang tw dong bat may theo thoi gian
da thiét 1ap c6 hoat dong hay khong, c6 2 phuong phap:

— Phuong phap 1: Cho dén 21h.

— Phuong phap 2: Vao muc “wateringtimecheck”:

& C @ localhost:8080/phpmyadmin/sql.php?server=1&db=mygarden&table=wateringtimecheck&pos=0

phpMyAdmin

fflel B e
Mi ding Ua ding

4 Msi
=3 11m
+~ 1 information_schema
[=H.1 mygarden
o Méi
+- 1 device

=+ plant
=] Chi muc
+Hl cat

+-34 sensor

+-} wateringtimecheck
i) mysql

) performance_schema
| phpmyadmin

i test
g
)

test12

vuon_rau

e

=

* vEO @ :

M C7May phuc vu: 127.0.0.1 » @ Co 56 dir lieu: mygarden » [ Bang: wateringtimecheck

[E Duyét IE Céutrac L] SQL | 4 Timkiém 3¢ Chén =} Xudt [ Nhap | == Pécquyén 4° Thaotic ® Theodsi 25 Bay

« Hién thi cac hang 0 - 0 (tdng 1. Truy vén can 0,0016 gidy.)

SELECT * FROM “wateringtimecheck™

[ H s [Stra chung déng] [ Sra ] [ Giai thich SQL ][ Tao ma PHP ][ Lam twoi lai]

[J Higntdt | Séhang |25 ~ Sé hang: | Tim kiém trong bang nay
+ Ty chon
T v id time time1 ime2
] oS ¥iChép @ Xéabs 1 o 0 0 0

[0 Theo ddi bang Luu muc dd chon &7 Stra & Chép @ Xoa bd =} Xuat
[ Hién tat | séhang |25 ~ S6 hang: | Tim kiém trong bang nay |

‘ Két qua truy van cic thao tac

&In 3 Chépvaoclippoard =} Xudt  glls Hién thibidu dd (3 Tao view
‘ Banh déu truy vén SQL nay ‘
Nhin | | (J Cho moi ngudi truy c4p danh ddu nay

'm Bang digu khién

| Panh ddu truy vén SQL nay |

Hinh 4-30: Piéu chinh gio dé kiém tra hé thong tuoi.
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Chon vao muc “time” va nhap “21” va 4n phim Enter trén ban phim may tinh.

L localhostB8080 /127,001 [mys- x| ThE mek x| + = x
&« @ @ localhost:8080/phpmyadmin/sql.php?server=18db=mygarden&table=wateringtimecheck&pos=0 Y ['E., [V] ’4 H
php B T May phuc vu: 127.0.0.1 » @ Co s& diF idu mygarden » [ Bang: wateringtimecheck

aEenNGe = Duyét o Céutic [] SQL 4 Timkiém | ¥¢ Chén = Xuit (& Nhip | =) Dicquyén ° Thaotic = ® Theodsi =3 Bly

Méiding Ufa ding

« Hién thi céc hang 0 - 0 (téng 1, Truy van can 0,0009 gidy.)
& Mai SELECT * FROM “wateringtimecheck’

o) T [J H so [Sira chung dong] [ Sira ] [ Gial thich SQL ] [ Tao ma PHP ] [ L: il

g y— [ H so [Sira chung dong] [ Si¥a ] [ Giai thich SQL ] [ Tao ma PHP ] [ Lam twoi lai]

=) mygarden

[d el

N device « 1 hang chiu téc dong [Sira chung déng] [ Stra ][ Tao ma PHP |

T et [ Hin tét
-5 Chi mye L
#Hl cot

# 34 sensor +Tiiy chon - .

+-1 wateringtimecheck il v i time 1 2

3 mysql [0 & Sira $iChép @Xéabs 1 21 0

UPDATE “wateringtimecheck’ SET “time’ - '7

Sohang: | 25 v $6 hang: | Tim kiém trong bang nay

e
o

"3 perfe h 7 .
": ”""Z"C_E*SE ema t_ [ Theoddibing lwumucddchon PSka $éChép @Xoabd i Xudt

) phpmyadmin

Hl test

O testt2

=) vuon_rau

O Higntét | Séhang: |25 ~ S6 hang: | Tim kiém trong bang nay

Két qua truy vén cac thao tac

&n  ¥&Chépvaoclipboard |5 Xudt  glly Hiénthibidu dd (3 Tao view

[& Dénh dau truy van SQL nay

m| Bang didu khién (] _Cho moi ngui truy cap dénh dau nay hd
1446
2020-06-24

A~ M dx 48 7z NG

Hinh 4-31: Giao dién sau khi da nhdp gio dé kiém tra tudi.

Sau d6 1 phiit thi may bom sé& hoat dong, trang thai cia may bom s& dugc hién thi trén
mo hinh, trén ung dung Android cling nhu web.

Xay dwng @wng dung Android:

Chuong trinh duoc viét trén Visuall Studio Code:

Run Terminal Help Controljs - App

@ g n El N J J Js s Controljs X

CHI MINH

Changel
J5 Controljs

OUTLINE
> TIMELINE
NPM SCRIPTS

1449
A z
QxS % NG ey N

Hinh 4-32: Viét chwong trinh xdy dung 1ng dung Android trén Visuall Studio Code.
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Sau khi viét xong chuong trinh, em s& chay md phong tng dung Android. Néu khong
c6 13i thi s& build ra file .apk va tai vé sau do cai dat.

Céach mo phong sau khi viét xong chuong trinh:

Vao thu muc chira toan b chuwong trinh (code) trén may tinh.

G day em luu theo dudng din: E>SDO_AN_TOT_NGHIEP>App

L il
File Home  Share  View - @
- v 4 [ > ThisPC > TAILIEU(E) > DO_AN_TOTNGHIEP > App v O P SearchApp
Name Date modified Type Size
3 Quick access
“expo 3 File folder
[ Deskiop * "
.expo-shared File folder
¥ Downloads *
api File folder
Documents * assets File folder
&) Pictures * components File folder
@ This PC * images File folder
_____________________ HTML S5 J5 node_modules File folder
[ .qitignare Text Document. 1KE
@ Creative Cloud Files Appjs Javascript Source . 2k8
0 This PC appison JSON Source File 1K8
30 Objects babel.config.js JavaScript Source .. 1K8
packagejson JSON Source File 2k8
[ Deskiop -
X package-lockjson JSON Source File 289KB
Documents
& Downloads
D Music
=] Pictures
B Videos
i, Local Disk ()
= SETUP (D)
— TAILIEU (E)
— DATA(F)
o Network

13 items =

Hinh 4-33: Truy cdp vao thu muc chira diz liéu chuong trinh.

Click chuot phai, chon: “Git Bash Here”.

| ] ]
File Home Share View
« © 4 [ s ThisPC » TAILIEU(E) > DOAN TOTNGHIEP > App v O P Searchapp
Name Date modified Trpe Size
st Quick access
.expo File folder
[ Desktop »* P
‘expo-shared File folder
¥ Downloads »
api File folder
Documents # assets File folder
] Pictures * components File folder View 2
I This PC » images Filefolder Ty >
rrrrrrrrrrrrrrrrrrrrr HTML CS5JS node_modules File folder Group by >
[E] .gitignore Text Document 1KB Refresh
® Creative Cloud Files Appis JavaScript Source .. 2KB Customize this folder...
B This PC appjson JSON Source File 1KB -~
= aste
B 20 Objecs babel.configjs JavaScript Source 1KB o
h— packsgejson JSON Source File 2k8
= estdep package-lockjson JSON Source File 239 KB drimleen ez
Docurnents % Git GUI Here
& Downloads " Git Bash Here
B Music 3¢ Open with Code
[&=] Pictures Give access to >
B Videos — S
i, Local Disk (C) R ——
Properties
= SETUP (D9
— TAILIEU (E)
= DATA(F)
£ Network

13 tems [E=

Hinh 4-34: Mg Git Bash Here.

O cira s6 dong lénh cua GitBash hién ra:
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MINGW64:/e/DO_AN_TOT_NGHIEP/App

e/DO_AN_TOT_NGHIEP/App

14:53
1

A~
M dx = 7z NG 521

Hinh 4-35: Cua sé Git Bash Here hi¢n ra.

Gd “expo start—android” va nhan ENTER.
Doi khoang 20 giay thi s€ c6 mot ma QR nhu hinh:

MINGWE:/e/1 TOT_NGHIER/App
actual n installed: A

and point it at your An

14:38

# 2 ¥ F e mEg B8 g 1 @ ~ g m g e

Hinh 4-36: Ma QR hién ra dé chay thir 1ing dung.

Sau d6 ma dién thoai Android, tim va cai dat phan mém c6 tén “EXPO” nhu hinh.
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“vo Foall all 15
“ Q

: Expo

)‘ Expo Project
Tinh nang mai * 3
Add support for Expo SDK 38

Xép hang (rng dung nay
w A ke A¢ A ¢
Viét bai danh gia

Thong tin lién hé cua nha phat tri... v

Co thé ban ciing thich

-ﬂ\ﬂm

Hinh 4-37: Tai va cai dat ung dung EXPO trén Google Play.
Mo tng dung EXPO vira tai, quét mé QR:

Projects

« » Scan QR Code
L

, TURAU

-
Projects

Hinh 4-38: Khgi chay EXPO.

Doi 1 ltc va ching ta di c6 thé md phong, hinh dung ra tng dung Android dugc
viét c6 giao dién, chirc nang nhu thé nao.
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Nhiét do: 30°C Po am: 85%
Do am dat: 50%

9 @ O

DEN : OFF QUAT: OFF BOM : OFF

TRUONG DAI HOC SU'PHAM KY THUAT HO CHi MINH
KHOA DIEN - DIEN TU
PO AN TOT NGHIEP
NGHIEN CUU VA THI CONG
TU TRONG RAU NGAN NGAY TRONG NHA

TRAN TAN SANG 16141254
HUYNH HONG SON 16141259

Bang biéu Khién Trong cay

Hinh 4-39: Giao dién tab “ Bing diéu khién”.
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Thém cay trong

Tén cay trong:

~N

Ngay trong: Du kién thu hoach:
Hen gio: - i g vi o -
Tat sau: 1 v

Hinh 4-40: Giao dién tab “Trong cdy”.
Tao ra file apk dé tai vé va cai dit:
Sau khi 3 mo6 phong va chinh sira lai chuong trinh (néu c6), khi thdy tng dung da
hoat dong theo yéu cau; ching ta s& xuat ra file .apk dé tai vé va cai dat cho dién thoai.
Mo lai Git Bash Here:
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MINGW64:/e/DO_AN_TOT_NGHIEP/App

e/DO_AN_TOT_NGHIEP/App

" O~ B E e ™ - ] G w4 ) ¢ AQ'E’EENG&;;S;ZdD
Hinh 4-41: Khgi chay Git Bash Here.

Nhap dong Iénh: expo build:android -t apk
Sau d6 gé phim ENTER.

MINGW4:/e/DO_AN_TOT_NGHIEP/App

= Lo E e ™ - (] G vd ) 0 '\Q"Bﬁ{mzn;:giug

Hinh 4-42: Chay dong lénh dé tao file apk.

Sau d6 doi khi hién ra thong bao c6 1 duong dan lién két dé tai vé nhu hinh:
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ale5683398a

ble to monit

Lo % EH * m B B 9 ) @ Q'E&Em’zc;;;;ﬂ
Hinh 4-43: Duong dan tai ve xuat hién.

Copy dudng dan vao trinh duyét, sau do tai vé. ‘ ‘
Luu y truge do, khi cai dat EXPO thi chung ta cling dong thoi tao 1 tai khoan EXPO roi.
Va day 1a ket qua:

o IBcainosERSOVNIBTO0NAMYGIN RN A E:po — Build Details — d9e3fol X [NSS = X
&« [} # expo.io/dashboard}! 8/builds ¥ [‘o [v] '1 H
@ Builds -
~ TU RAU W
i§ Snacks &
Build ID Full Name

d9e3fb0c-61f4-499b-9b2c-fa1e5683398a

5ang14121998/App

Start time Platform
Jun 24,2020 3:10 PM Android

Release channel
default

Status

® Queued Build Queue Status 2

Cancel build

& Settings >

Expo Get started Resources Company Social

)
Hinh 4-44: U’ng dung dang dwoc tao trén server cua EXPO.

Doi khoang 30 phut thi s& co file .apk, sau d6 4n vao biéu twong mili tén tai vé va cai
dat:
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< c

{& Settings >

Expo

Terms of use

Privacy policy
GDPR/CCPA explained
Guidelines

Consultants

Status

® Finished

@ expo.io/dashboard/sang14121998/builds/00721497-a14f-4f13-9085-ebbe5cecbbaf

& Build artifact

Artifact available for 29 days ()

Get started
Learn
Get tools

Feature list

Try Expo Snack

Resources

Documentation
Forums
Join Slack

Request feature

Company
Overview
About
Jobs
Blog

* vEBoO @

:

Social

Oy oOHn

Feedback?

1315

~ M dx

4 7 ENG

2020-06-24 D

Hinh 4-45: Tdp tin cai dat da dwoc tao thanh cong.

Khéi chay server:

Vao thu myc chura file chuong trinh cua web cling nhu server.
Chon chu6t phai, chon “Git Bash Here”:

File Home Share View

LR )

st Quick access
B Desktop
4 Downloads
Documents
&) Pictures
[ This PC

LR SRS

rrrrrrrrrrrrrrrrrrrrr HTML CS5.J5
& Creative Cloud Files

[ This PC
1 3D Objects
[ Desktop
Documents
¥ Downloads
D Music
&/ Pictures
B videos
‘i Local Disk (C)
= SETUP (D)
- TRILIEU (E})
= DATA (F)

i Network

Name

db
node_modules
public

views

index s
package json

package-lockjson

s ThisPC » TAILIEU (E:) > DO_AN_TOT_NGHIEP 5 Server

Date madified Type

20, 91238 File folder
91241 File folder
91238 File folder
91238 File folder

JSON Source File
JSON Source File

JavaScript Source ..

View
Sort by

Group by
Refresh

~

Customize this folder...

Paste

Paste shortcut
Undo Delete
Git GUI Here
Git Bash Here
3¢ Open with Code

Ctri+Z

Give access to

New

Properties

v O yel

Search Server

15317

Hinh 4-46: Khgi chay Git Bash.

Giao dién ctra s6 cua GitBash hién ra;

2020-06-24 D
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MINGW64:/e/DO_AN_TOT_NGHIEP/Server

e/DO_AN_TOT_NGHIEP/Server

15317

® L P H e m @ B G w4 ) @ NS 7 NG 0 L

Hinh 4-47: Giao dién cua Git Bash.

Bay gio em s¢ khoi chay chuong trinh chinh.
File chuong trinh nay trong Visuall Studio dugc em dat tén (tuy y) la index.js
G0 dong Iénh: node index

/e/DO_AN_TOT_NGk - %

15317

= 2 Y EH e m@E®B g1 | @ AR m e S,
Hinh 4-48: Khai chay server.

Va 4n ENTER:
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MINGW64:/e/DO_AN_TOT_NGHIEP/Server

" O~ B E L4 -- =] G w4 l¢ AQ'E’EEstc;;DZZaD
Hinh 4-49: Thong bdo da khoi chay thanh cong server.

Cha y dong Iénh: listening on*:3000 ’
S6 3000 la dia chi port (duoc thict 1ap trong chuong trinh viet trén Visuall Studio Code)
de giao tiep giwra server dir liéu trén phpMyAdmin véi tng dung Android va web.

Khéi chay web diéu khién:
Truy cép vao trang: localhost:3000
Giao dién dieu khien web lGc nay hién ra:
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<« G @ localhost3000 * vyEO =@
- N )
&: © ﬁ% Cay Tréng: ca chua
0 0 0 Ngay Tréng: 2020-06-27
29.9°C 79.4% 10.23% Thu Hoach: 2020-06-29
9 %] Twoi: 1h/2h/3h
AeaR Tat Sau: 1phut
«» «D «<»
\ AN Y
4 N

TRUONG DAI HOC SU’ PHAM KY THUAT HO CHi MINH
KHOA DIEN - DIEN TU
DO AN TOT NGHIEP
NGHIEN CU'U VA THI CONG TU TRONG RAU NGAN NGAY TRONG NHA

TRAN TAN SANG
HUYNH HONG SON

16141256
16141259

pd x3§ wd “w

Hinh 4-50: Giao dién ciia web diéu khién.

Pua con tré chudt téi tab chira thong tin cay trong:

¢« C @ localhost3000 t vEO R T

o N N
@: @ ﬁ% Cay Tréng: ca chua1l
. 0 o Ngay Trong: 2020-06-27
29.9°C 79.4% 10.23% Thu Hoach: 2020-06.29
9 %] (& Twéi: 1h/2h/3h
N4 Tat Sau: 1phut
«D «» «D
- AN J
r N

TRUONG DAl HQC SU' PHAM KY THUAT HO CHI MINH
KHOA DIEN - BIEN TU
0O AN TOT NGHIEP
NGHIEN CU'U VA THI CONG TU TRONG RAU NGAN NGAY TRONG NHA

TRAN TAN SANG
HUYNH HONG SON

16141256
16141259

\ _/

@ o @ )4 ¥
Hinh 4-51: Bat dau nhdp théng tin cay trong.

P xH wE ¢

Giao dién nhap théng tin cho cay tréng hién ra:
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& > C @ localhost:3000

THAY BOI THONG TIN CAY

ca chual

27/86/2820 29/06/ 2020

o D ©

& X B ea a vl ¢
Hinh 4-52: Nhdp cdc théng tin co ban cho cay trong.

Nhap cac thong tin nhu tén cdy, ngay trdng, ngay thu hoach duy kién, thoi diém tudi nude
trong ngay, thoi gian tit may bom:

& o G @ lacalhost3000 * vyEO =@

THAY BOI THONG TIN CAY

ca chual

B/ 06/ 2020 29/06/2020

Thang Sdu 2020 ¥ T
3

5 &
12 13
19 20
26 [FIM 28

3 4 5
1 12

Hom nay

x§ w4

Hinh 4-53: Giao dién chon ngay trong cay.
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Sau d6 4n “Okay” dé cap nhat, hoic 4n “Cancel” dé huay bo dit liéu vira nhap va
giir lai gitr liéu trude d6. Néu mudbn xoa toan bo thdng tin (cac thong tin vé cay trong
cling nhu gid tudi s& dé & trang thai “tréng”) thi an nat “Del”.

O day em 4n chon “Okay” va dugc két qua nhu hinh:

<« C @ localhost3000 VO R T @
e N )
&: @ ﬁ% Cay Tréng: ca chua
o 0 0 Ngay Trong: 2020-06-27
29.9°C 79.4% 10.23% Thu Hoach: 2020-08-02
9 _@ Ky Tl:P6’i: 1h/2h/3h
\®is Tét Sau: 1phat
- /
4 N

TRUONG DAI HOC SU PHAM KY THUAT HO CHI MINH
KHOA DIEN - DIEN TU
DO AN TOTNGHIEP
NGHIEN cU'U VA THI CONG TU TRONG RAU NGAN NGAY TRONG NHA

TRAN TAN SANG 16141256
HUYNH HONG SON 16141259

> B e m g @ @ [ g ¢ X B 3 A v@

Hinh 4-54: Két qud sau khi da nhdp.

Trén web hién thj cac thong sb vé nhiét 4, do 4m khong khi, d6 am dat.
C6 thé thao tac bat/tat diéu khién quat, dén, may bom truc tiép trén web.

46 QUY TRINH TRONG RAU MAM CO BAN

4.6.1 Dung cu trong rau mam

- Khay trong: cd thé dung khay kin hoac khay ho day. Néu day khay c6 16 to ¢6 thé dung
nilon 16t dudi day.

- Giay an hoac giay vé sinh.

- Binh tudi cdy: 1 binh phun.

- Kéo: 1 cai.

4.6.2 Nguyén li¢u

- Gi& thé: mun cua, mun mia d3 qua xir Iy hoai muc hodc hdn hop cua xo dira, than
hoa, phan giun qué, trau hun, khin gidy. Pon gian va tién loi hon thi ngudi trong co
thé mua cac loai dat dugc ban san chuyén cho muc dich trong cay.

- Hat gibng: c6 thé dung hat rau mudng, cac loai hat cai, dau, gia dd,... dé gieo mam.
Nén chon hat giong c6 nguon goc xuat xi va con han sir dung dé dam bao d6 nay mam
cua hat.
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4.6.3 Céch trong

- Hat gidng: ngadm hat giéng trong nudc am khoang 3-4 gio. Dé ting kha hit nudc cua
hat c6 thé phoi hat truée khi ngdm. Sau dé dung vai 4m, sach, boc kin dé u. TUy tirng
loai hat, sau thoi gian tir 6-12 gio thi hat nirt vo va dem gico.

- Lam toi gia thé, tranh von cuc va cho vao khay, dan phang déu. Do day gia thé yéu cau
1,5-2 cm. Dung gidy dn phu kin trén mat gia thé nhiam tranh cho hat tiép xtc vai gié thé,
dam bao do sach caa rau mam khi tudi nudc va thu hoach. Phun nudc wét déu khay
dung gia thé rdi tién hanh gieo hat. Ric hat déu tay sao cho hat phua kin déu mat khay,
phun nuéc tudi va dé khay trong & noi thodng mat hoic che khay bang bia carton.
- Hang ngay tién hanh tudi nudc tir 2-3 lan. Khong duoc tudi nude qua nhiéu tranh nham
ing ciy. Sau khi tudi, khong c6 nude dong & goc nghiéng khay 1a dugc. Khi mam cao
c6 thé tudi goc roi nghiéng khay cho nudc tham déu.

- Sau 2-3 ngay, ¢4 thé dé khay & noi c6 anh sang nhung khéng cho tiép xuc tryc tiép véi
anh sang mat troi.

4.6.4 Thu hoach

- Sau khi gieo hat tir 5-7 ngay, lac ndy cdy da sinh truéng khoang 15 cm thi tién hanh
thu hoach bang cach diing kéo sach cit sat géc.

4.6.5 Ché bién

- Rau mam sau khi thu hoach nén dung ngay dé tranh bi hong, héo; 1am giam gia tri
dinh dudng.

- Rau mam c6 thé dung dé an sbng, tron salad, nau canh, 1am cac moén xao hoac tran
qua nudéc s6i dé cham nuéc mam,....
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CHUONG 5: KET QUA - PANH GIA - NHAN XET
5.1 KET QUA PAT PUQC

Qua qué trinh nghién cru va thuc hién dé tai, nhém chung em ciing bd sung cho

minh nhitng kién thic hay va bé ich nhu:

Hiéu biét sau hon vé cach sir dung va cac tinh ning ctia Arduino nhu giao tiép
gitta Arduino vai cac module cam bién nhu: cam bién d6 4m dat, cam bién d6 am
nhiét 4@ DHT22, dong co bom nudc, cac module relay.

Tim hiéu dugc cac chuan giao tiép vai vi xtr Iy nhu 12C, UART,....

Str dung duoc thém nhiéu ngdn ngir dé phat trién web va tng dung Android nhu
HTML, CSS, JavaScript, MySQL, NodeJS ciing nhu giao tiép Socketio.

Quan ly dit liéu cua thiét bi trén database hop ly. Biét sir dung, thém dit liéu, thay
d6i dit liéu, quan 1y co s dit liéu theo bang.

Sau thoi gian nghién ctu, thi cong dd an tét nghiép voi dé tai « NGHIEN CUU

VA THI CONG TU TRONG RAU NGAN NGAY TRONG NHA” nhom di dugc
két qua sau:

Hé thdng tudi theo gid da thiét 1ap sin mot cach chinh xac.

Cung cap anh sang cho cay quang hop.

C6 hé théng quat dé ddi luu.

C6 thé diéu khién bang tay truc tiép qua bang diéu khién.

Xay dung dugc web va tng dung Android dé diéu khién ciing nhu thiét 1ap, hién
thi trang thai cua cac thiét bi va cai dat thoi gian tudi cho cay trong.

5.2 KET QUA THU NGHIEM HE THONG

5.2.1 Qua trinh chay wng dung Android va trén Web

e ) e x i x s i SR SR
¢ C ot viao»®
& @ ﬁ% Cay Tréng: ca chua
29.8°C 77.4% foa%: | No%y Trong: 2020-06-27

Thu Hoach: 2020-08-02
A Twoi: 12h/20h/22h
9_ & gg Tat Sau: 1phut

TRUONG DAI HOC SU PHAM KY THUAT HO CHI MINH
KHOA DIEN - DIEN TV
DO AN TOT NGHIEP
NGHIEN CUU VA THI CONG TU TRONG RAU NGAN NGAY TRONG NHA

TRAN TAN SANG 16141256
HUYNH HONG SON 16141259

8 ¥ Hem @80 4l B 228 O

Hinh 5-1: Giao dién web diéu khién khi hoat dong.

BO MON PIEN TU CONG NGHIEP - Y SINH

72



CHUONG 5: KET QUA - PANH GIA - NHAN XET

192.168.137.1

Nhiét do: 29.7°C

Do am: 77.9%

Do am dat: 10.23%

QUAT: ON

DEN: ON

$))

BOM:ON

TRUONG DAI HOC SU' PHAM KY THUAT HO CHi MINH
KHOA DIEN - DIEN TU
DO AN TOT NGHIEP
NGHIEN CUU VA THI CONG
TU TRONG RAU NGAN NGAY TRONG NHA

TRAN TAN SANG
HUYNH HONG SON 16141259

16141254

Hinh 5-2: Giao dién ing dung diéu khién khi hoat dong.

Noi dung

S6 lan thanh cong/ Sé lan thir nghiém

Hién thi thdng s6 méi truong (nhiét do, do

bat/tat ciia cac thiét bi chap hanh ciing nhur
dix ligu cap nhat cho cay trong.

am khong khi, d6 am dat). 30/30
Bat/tit cac nut diéu khién. 30/30
Thoi gian dép ung < 5s 30/30
Kha ning dong b di liéu gitra tmg dung

va web khi cap nhat, thay doi trang thai 30/30

Bang 5-1: Két qud chay trén ing dung diéu khién qua Wifi.
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nhu dir liéu cap nhat cho cay trong.

Néi dung S6 1an thanh céng / S6 1an thir nghiém
Hien thi thdng s0 moi trueong (nhiét do, 30/30
d6 am khong khi, d6 am dat).
Bat/tit cac nat diéu khién. 30/30
Thoi gian dap ting < 5. 30/30
Kha nang dong bo dir ligu giira tng dung
va ng khi cap nhé}t, thay qai trang thai
bat/ tat cua cac thiét bi chap hanh ciing 30/30

Bang 5-2: Két qua chay trén web diéu khién qua Wifi.

5.2.2 Qué trinh van hanh trén phan cirng hé thong

Sau khi cap ngudn cho hé théng:

— Giatrj do duoc tir cAc cam bién s& hién thi trén man hinh LCD 16x2.
— Trang thai quat, bom, dén s& mic dinh tat.
— Thoi gian tudi cay s& duogc thiét 1ap nhu trén web va tng dung, dén gio & tudi.
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Hinh 5-3: M6 hinh dang hoat dong voi den dwoc bat.
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Hinh 5-4: Trang thai cac thiét bj va thdng tin cam bién duwoc hién th; trén.
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Néi dung S6 1an thanh céng /S6 1an thir nghiém
Bat/tt cdc nut diéu khién. 25/30
Thoi gian dap ng < 5s 25/30

Bang 5-3: Két qud thiz nghiém trén mé hinh.

5.3 NHAN XET- PANH GIA

Nhin chung hé théng hoat dong 6n dinh, dat yéu cau dé tai.

Hé thong sir dung ngudn cap 12 VDC nén an toan cho nguoi st dung trudc nguy
co dién giat.

Web ciing nhu ¢ing dung Android diéu khién c6 giao dién dé st dung, hién thi
thdng tin truc quan.

Thoi gian dap Gng diéu khién trong khoang 2-3 gidy. Thoi gian dap ung dit lidu
Ién web méi khi c6 ngudi cap nhat thi 1au hon mot chit khoang tur 3-5 gidy.

Tuy nhién hé thong van con nhiéu han ché tén tai nhu:

Khong cd chirc ning hen gio tudi trén bang diéu khién phan cang, bat budc phai
thiét 1ap trén web hoic tng dung dién thoai.

Cac nut nhan doi khi dap tng chua tét.

Khong ¢ nguén ning luong dit tru cung cap cho md hinh khi mat dién.

Chtrc nang hién thi ngay trong va ngay thu hoach du kién chi cé tac dung hién
thi, chua giri duoc thong bao khi dén ngay thu hoach.
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CHUONG 6: KET LUAN VA HUONG PHAT
TRIEN

6.1 KET LUAN

Sau qué trinh nghién ctu, thi cong dé tai “ NGHIEN CUU VA THI CONG
TU TRONG RAU NGAN NGAY TRONG NHA” nhém ching em di hoan thanh
xong.
— M0 hinh hoat d6ng 6n dinh, c6 thé 1am viéc lién tyc.
— Relay dong/cit tai tot.
— Thiét ké duoc ung dung Android va web diéu khién, quan 1i dir liéu qua wifi.

6.2 HUONG PHAT TRIEN

— Phét trién theo hudng quy md trang trai tu dong, thay vi trong trong pham vi
trong nha.

— Thiét ké nguén dién dy phong khi mat dién.

— COthé lap dat thém heé thong camera ghi lai qua trinh sinh truéng cua cay dé phuc
vu cho muc dich nghién ctu.

— Thiét ké hé thdng tu dong bat tit dén dya vao cam bién anh sang.

— Ty dong tudi nuéc dua vao do Am dat, nhiét do méi trudng.

— Hé théng sir dung duoc 3G/4G, khéng phu thudc vao wifi.
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TAI LIEU THAM KHAO

Sach tham khao:
[1] Nguyén Binh Pha, “Gido Trinh Vi Xir Ly”, Xuat ban PH Quédc Gia Tp.HCM, 2016.

[2] “Gido Trinh Mach Pién” cua TS Nguyén Minh Tam, Ths Tran Tung Giang — Ths
L& Thi Thanh Hoang.

[3] “Gido Trinh Ki Thudt S6” ciia Nguyén Viét Hung, Ha A Thdi. — Tp.HCM: Dai hoc
Su pham k¥ thuat HCM, 2007.

[4] “Gido Trinh Pién Tir Co Ban” ciia Tran Thu Ha, Truong Thi Bich Nga, Nguyén Thi
Ludng,...--Tp.HCM: Pai hoc Qubc Gia Tp.HCM, 2013.

[5] D6 an tot nghiép: “ THI CONG MO HINH TRONG HOA LAN” — Nguyén Quang
Thanh (MSSV:14141294), Phan Thanh Triéu (MSSV: 14141330) --Truong Pai hoc Su
pham k¥ thuat Ho Chi Minh, 2019.

[6] DO én t6t nghiép: “THIET KE VA THI CONG MO HINH GIAM SAT VA PIEU
KHIEN MO HINH TRONG NAM ROM” — Vii Ngoc Duy Tin (MSSV:14141321),
Phan Thanh Triéu (MSSV: 14141142) --Truong Pai hoc Su pham k¥ thuat Ho Chi
Minh, 2019.

[7] Cac vi du vé ngdén ngir HTML,CSS, JavaScript; http://www.w3schools.com/,
https://reactnative.dev/

[8] Gi6i thiéu vé NodelJS, https://www.codehub.vn/Co-ban-ve-Node-js .

[9] Cong ddng Ardunio Viét Nam, http://arduino.vn

[10] Hudng dan tao tng dung Android tir expo:
https://docs.expo.io/distribution/building-standalone-apps/ .

[11] Co ban vé Socketio: https://viblo.asia/p/co-ban-ve-socketio-bJzKmOKY59N ,

https://topdev.vn/blog/socket-la-gi-websocket-la-gi/ , https://topdev.vn/blog/co-ban-ve-
giao-thuc-websocket-va-thu-vien-socket-io/ .

DATASHEET:
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[12] Thong tin vé céc loai cam bién, module sir dung trong dé tai duge tham khao tai
http://icdayroi.com , http://hshop.vn .
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PHU LUC

Chuwong trinh cho Arduino Nano:

#include <SoftwareSerial.h>
#include <LiquidCrystal I2C.h>
#include "DHT.h"

#include <ArduinoJson.h>
#include <Arduino JSON.h>
#include <Adafruit Sensor.h>

SoftwareSerial ss(10,11);

#define pin dht A3
#define pin sensorSoil A2

const int DHT type = DHT22;
DHT dht(pin_dht, DHT type);
LiquidCrystal I2C lcd( , ,2)

const int button[5]
const int relayl[5]
int statusRelay[5]

]
—,——— -
~
~
—

~

float Temp = 0O;
float Humi = 0O;
int sensorSoil = 0;

bool checkLCD = true;

void initFunction ()

{
Serial.begin( )
ss.begin ( )

dht.begin() ;

led.init () ;
lcd.backlight() ;

for (int 1 =0; i<5; i++)

pinMode (button[i], INPUT) ;
pinMode (relay[i],0UTPUT) ;

}
pinMode (pin_sensorSoil, INPUT);

for (int i=0; i<5; i++)
{
digitalWrite(relay[i], statusRelayl[il]):
}
}

void readSensor DHT ()
{

Humi = dht.readHumidity() ;

Temp = dht.readTemperature() ;

Serial.println("Gia tri nhiet do: " 4+ (String)Humi + " Gia tri do am:
(String) Temp) ;

n

+
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}
void readSensor Soil()
{
sensorSoil = analogRead(pin_ sensorSoil);
Serial.println("Gia tri do am dat: " 4+ (String)sensorSoil);
}

void controlDevice Button()
{
if (!'digitalRead(button[0]))
{
while(!'digitalRead (button[0]))
{
Serial.print("Vao button 0");
}
statusRelay[0O]='statusRelay[0];
digitalWrite(relay[0], statusRelay[0]);
ss.print("lightl."+(String)statusRelay[0]);
checkLCD=true;
}
if ('digitalRead(button[1]))
{
while(!'digitalRead (button[1]))
{
Serial.print("Vao button 1");
}
statusRelay[l]='statusRelay[1];
digitalWrite(relay[1l], statusRelay[l]):;
ss.print ("pumpl."+(String)statusRelay[1])
checkLCD=true;
}
if ('digitalRead(button[2]))

while(!'digitalRead(button[2]))

Serial.print("Vao button 2");
}
statusRelay[2]='statusRelay[?];
digitalWrite(relay[?], statusRelay[?]):;
ss.print("fan."+(String)statusRelay[?]);
checkLCD=true;

}

void sendDataSensor ()
{
String T = String(int (Temp* ))
String H = String(int (Humi¥* ))
String S = String(int(sensorSoil))
Serial.println("T: "+T4+" S: "+S+" H: "+H);
ss.print("temp."+T+" . humi."+H+" .groundhumi."+S) ;
}

void pareJson Data(String strJson)

{

if (strJson != "")

{
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DynamicJsonBuffer jsonBuffer;
JsonObject &root = jsonBuffer.parseObject (strJson);
if ('root.success())

{
Serial.println("parseArray () failed");
}
else
{
int A=root.size();
statusRelay[0] = root["1light"];
statusRelay[1] = root["pump"];
statusRelay[”?] = root["fan"];
strdson = "";
for (int 1i=0; i<5; i++)
{
digitalWrite(relay[i], statusRelay[il]):;
}
checkLCD=true;
}
}
}
void dislayLCD()
{
if (checkLCD)
{
lcd.clear();
lcd.setCursor(0,1);
led.print ("L:");
if (statusRelay[0])
{

lcd.print ("OFE") ;
}
else lcd.print ("ON") ;
lcd.setCursor(6,1);
led.print ("P:");
if (statusRelay[l1])

lcd.print ("OFE™) ;

}
else lcd.print ("ON") ;

lcd.setCursor(12,1);
led.print ("F:");
if (statusRelay[2])

lcd.print ("OFE™) ;
}
else lcd.print ("ON") ;
checkLCD=false;
}
lcd.setCursor (0,0);
led.print ("T:");
lcd.print ((String) ((int) Temp)) ;

lcd.setCursor(6,0);
lced.print ("H:");
lcd.print ((String) ((int)Humi)) ;
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lcd.setCursor(12,0);

led.print ("sS:");

led.print ((String) ((int) sensorSoil/ ))
}
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Chuong trinh chinh:

#include "function.h"

void setup ()
{

initFunction() ;

}

void loop()
{
dislayLCD() ;
if (ss.available() !'=0)
{
char temp= ss.read();
if (temp=='a')

sendDataSensor () ;
Else

String payLoad = "";
paylLoad = temp;
while(ss.available () '=0)

temp = ss.read();
payLoad += temp;
delay(10);

}

Serial.println("Payload: " + payLoad);
pareJson_ Data (payLoad) ;
}
}

controlDevice Button();

readSensor DHT() ;
readSensor Soil();
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Chuwong trinh cho ESP 8266:

#include <ESP8266HTTPClient.h>
#include <ESP8266WiFi.h>
#include <ArduinoJson.h>
#include <Arduino JSON.h>
#include <SoftwareSerial.h>
#include <SocketIoClient.h>

SoftwareSerial ss(D5, D1);
SocketIoClient webSocket;

const char* Host Socket = "192.168.137.1";
unsigned int Port Socket= ;

const String ssid = "SANG1412";
const String pwdWifi = "11223344";
int devicesStatus[3] = {0,0,0};
int beginTime = 0;

int endTime = 0;

void setup()

{
Serial.begin( )
ss.begin( )
WiFi.begin(ssid, pwdWifi);

while (WiFi.status() != WL_CONNECTED)
{

delay ( )

Serial.print(".");
}
webSocket.begin(Host Socket, Port Socket,

"/socket.io/?transport=websocket") ;

Serial.println("Connected");
webSocket.emit ("update-status","");
webSocket.on("DevicesSttData", sendNano) ;
beginTime = millis();

}
void loop()
{
if (endTime - beginTime > )
{
String data = "";
ss.print('a');
delay( )
if(ss.available () !'=0)
{
while(ss.available () '=0)
{
char temp = ss.read();
data = data + temp;
}
int len=1;
while (data[len] !'= NULL)
{
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len++;

char str[len+1];
data.toCharArray(str, len+l);
webSocket.emit ("SensorsFromHard", str);
}
beginTime = millis();
}
if (ss.available()>0)
{
String data = "";
int beginTimeSS, endTimeSS = millis();
while (ss.available ()>0)

char temp = ss.read();
data = data + temp;
delay(10);
}
int len=1;
while (data[len] !'= NULL)
{
len++;
}
char str[len+1];
data.toCharArray(str, len+l);
Serial.print(str);
webSocket.emit ("DevicesControlNodeMCU", str);
}
endTime = millis ()

webSocket.loop () ;
}

void sendNano (const char * payload, size t length)

{
pareJson Data (payload) ;

ss.print ("{\"light\":"+(String)devicesStatus[0]+", \"pump\":"+(String)device
sStatus[1]+",\"fan\":"+(String)devicesStatus[2]+"}");
}
void pareJson Data(String strJson)
{
if (strJson != "")
{
DynamicJsonBuffer jsonBuffer;
JsonArray &root = jsonBuffer.parseArray(strdson);
if ('root.success())

Serial.println("parseiArray () failed");

}
Else

int A=root.size();
devicesStatus[0]
devicesStatus[1]
devicesStatus[2?]

'root[O]["stt"];
'root[1]["stt"];
'root[2]["stt"];
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