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TRUONG PH SPKT TP. HO CHI MINH CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA PIEN-PIEN TU PQC LAP - TU DO - HANH PHUC
BO MON PIEN TU CONG NGHIEP - Y SINH ----000----

Tp. HCM, ngay 26 thang 7 nam 2020

NHIEM VU PO AN TOT NGHIEP

Ho tén sinh vién:  Nguyén Hoang M¥ MSSV: 15141212
Chuyén nganh: bién tur cong nghiép M4 nganh: 41
Hé dao tao: Dbai hoc chinh quy Ma hé: 1
Khoa: 2015 Léop: 15141DT2B

|. TEN BE TAl: NGHIEN CUU, CAI TIEN VA THI CONG BQ PEN LED TiCH
HQP CAM BIEN QUANG, CHUYEN PONG VA WIFI

[I. NHIEM VU

1. Céc sb liéu ban dau:
- Vi diéu khién ESP8266 va ngbn ngit 1ap trinh.
- Cam bién: quang tré, chuyén dong.
- Tai liéu vé ESP8266, thu vién ESP8266, arduino.
2. Noi dung thuc hién:
- Tim hiéu vé module ESP8266.
- Tim hiéu vé led.
- Nghién ctru vé bd dén led c6 cam tmg chuyén dong.
- Nghién ciru vé két ndi giita b dén led va module ESP8266.
- Nghién ctru vé két ni gitra bo dén led, cam bién quang, cam bién chuyén dong.
- Thi cong, chay thir nghiém va hiéu chinh hé thong.
- Chinh stra va hoan thién hé théng.
- Viét bao cdo thuc hién.
- Tién hanh bao vé luan vin.
I1I. NGAY GIAO NHIEM VU: 18/3/2020

IV. NGAY HOAN THANH NHIEM VU: 5/7/2020
V. HO VA TEN CAN BO HUONG DAN: GVC.ThS. Truong Ngoc Anh

CAN BO HUONG DAN BM. BIEN TU CONG NGHIEP — Y SINH



TRUONG PH SPKT TP. HO CHI MINH ~ CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA PIEN-BIEN TU PQC LAP - TU' DO - HANH PHUC
BO MON PIEN TU CONG NGHIEP - Y SINH ----000----
Tp. HCM, ngay 30 thang 03 nam 2020

LICH TRINH THUC HIEN PO AN TOT NGHIEP
Ho tén sinh vién: Nguyén Hoang My
Lop: 15141DT2B MSSV: 15141212
Tén dé tai: Nghién ciiu, cai tién va thi cong bd dén led tich hop cam bién quang,

chuyén dong va wifi.

Xac nhdn

Tudn/ngay Ngi dung chinh can theec hign cida GVHD

Tuin 1 Gap GV bo mon de nghe pho pién yéu cau lam d@z
an, nhan giay gidi thiéu lam do &n. Gap GVHD dé

(09/03 —15/03) | chon dé tai.

Tuan 2 GVHD tién hanh xét duyét dé tai va viét dé cuong
(16/03 — 22/03) | Nop lai.

Tudn 3 Tham khao céc loai dén led c6 cam bién chuyén
dong trén thi truong, lya chon loai dén phu hop dé

(23/03 - 29/03) | ¢4i tién.

- Tim hiéu cach két ndi, 1ap trinh cua cac module

Tuan 4 cam bién.
(30/03 — 05/04) | - Két ndi cac module ngoai thuc té dé xem hoat
dong.
Tuan 5 - Tim hiéu vé module ESP8266, cach giao tiép véi

(06/06 — 12/04) | cac module cam bien.

Tuan 6 -Thiét ké so d6 khéi, giai thich chiic nang.
(13/04 — 19/04) | - Tinh toan lya chon linh kién cho ting khoi.




Tuan 7,8
(20/04 — 03/05)

-Thiét ké so d6 nguyén ly.
- Tim hiéu vé app Blynk va céch sir dung.

Tuan
9,10,11,12

(04/05 — 31/05)

-Thiét ké mach PCB.
-Thi cobng mach, xay dung mé hinh.
- Viét chuong trinh cho ESP8266.

Tuan 13
(01/06 — 07/06)

- Kiém tra phan cang, chay thu va sta 16i.

Tuan 14
(08/06 — 14/06)

- Kiém tra giao tiép giira phan cang va tng dung
trén dién thoai, chay thir va sta 6.

- Viét bao cao.

Tuan 15,16
(15/06 — 28/06)

-Kiém tra va hoan thién toan bo hé théng.

-Hoan thién, chinh sira bao co guri cho GVHD dé
xem xet gop y lan cuoi truac khi in bao céo.

Tuan 17
(29/06 — 05/07)

-Nop quyén bao céo va lam Slide bao céo.

GV HUONG DAN
(Ky va ghi rd ho va tén)




LOI CAM DOAN

Pé tai nay la do t6i tu thuc hién dua vao mot s6 tai lidu va khong sao chép tur tai li¢u
hay cong trinh da c0 trudce do. Néu c6 bat ky sy gian 1an nao t61 xin chiu trach nhi€ém vé

ndi dung do6 an cuia minh.

Nguoi thyce hién

Nguyén Hoang My



LOI CAM ON
Loi dau tién cho phép em gui 101 cam on dén quy thiy co truong Dai Hoc Su Pham
K§ Thuat da day dd trong sudt nhitng nim thang dai hoc. Trong d6 phai ké dén quy thay
co trong khoa Dién- Dién T di truyén dat nhing kién thirc ca chuyén mon 1an ki ning
dé gitp em co nhitng su chuan bi chu dao nhat. Nhiing kién thtrc ay da dugc em duc két
lai thanh d6 4n cubi cung, do an t6t nghiép do chinh tay minh tao ra. N6 nhu 1a ban dap
dé em budc ra canh cira 16n hon.

Pic biét, em xin giri 10i cam on sau sac dén thay Truong Ngoc Anh di gitip dd em
trong qua trinh lua chon dé tai. Trong qué trinh thuc hién ciing c6 nhiéu diéu khé khan,
thiéu sot va khong thong nhat, nhung nhd sy dong gop ¥ kién cia thdy, em di hiéu dugc
cach tim hiéu nhitng kién thic ay.

Em cling cam on dén ban be, anh chi da c6 nhitng chia sé, trao ddi kién thuc, kinh
nghiém thuc té ciia moi ngudi cho em khi gip khé khan.

Va cudi cung 13 161 cam on dén cac bac phu huynh, ngudi than trong gia dinh. Nho
su quan tam, ung hd va nhitng 161 dong vién cua moi nguoi da gitp em hoan thanh xong
chuong trinh dai hoc dé ¢ nhitng kién thirc dé tng dung vao cudc sbéng.

Xin chan thanh cam on!

Nguoi thue hién dé tai

Nguyén Hoang My
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TOM TAT

Ngay nay cong nghé trd nén hién dai, xu huéng moi thir déu s& dugc két ndi va
giam sat théng qua mang khong day wifi (Wireless Fidelity) va diéu khién cé4c thiét bi
theo tir dong hoa. Vi ¥ tudng giai quyét nhirng bat cap cua didu khién ty dong, em xin
dua ra dé tai: “Nghién cieu, cdi tién va thi cong bé dén led tich hop cam bién quang,
chuyén dgng va wifi.”

Noi dung chinh cua dé tai:

e St dung board ESP8266 lam mach diéu khién trung tam.
e Board két hop cac cam bién quang va chuyén dong.
e Piéu khién dén trén tng dung Blynk va giao dién Web thong qua Internet.
e Luu trlr va gidm sat trang thai cua den.
Vi dé tai nay, em hi vong sé& 1am co so nghién ciru cho cac nhdm sau ¢ thé mo rong,

phat trién nira.

Xiv



CHUONG 1: TONG QUAN

CHUONG 1: TONG QUAN
1.1 PAT VAN PE

Ngay nay, khoa hoc cong nghé phat trién véi te d6 nhanh chéng. Cugc sbng cua
chlng ta vi vay ma ciing thay d6i, van minh va hién dai hon. Sy phét trién caa nganh ky
thuat dién tir da tao ra nhiéu thiét bi gon nhe, xir Iy nhanh va rat chinh xéac. Cung véi su
phat trién vuot troi cua cam biém trong nhitng nam gan day, cac thiét bi dién tir eng dung
cam bién ciing ra doi, véi nhiéu tinh ning, gop phan nang cao chit lwong cudc séng.

Thiét nghi, viéc giam sat va diéu khién thiét bi chiéu sang trong cac phong dugc
thue hién mot cach tu dong 1a can thiét va rat cé ich cho cudc sdng sinh hoat hang ngay
cua moi nguoi.

Trén co s& kién thie da hoc va mong mudn tng dung nhiing kién thirc d6 vao trong
doi séng hién dai, em quyét dinh thuc hién dé tai “NGHIEN CUU, CAIl TIEN VA THI
CONG BO PEN LED TICH HQP CAM BIEN QUANG, CHUYEN PONG VA WIFI”
1.2 MUC TIEU PE TAI
Nghién ctru va cai tién mo hinh bo dén led gdm cac muc tiéu cu thé:

e Tim hiéu vé cam bién quang tré va module ESP8266 tir d6 nghién ctu tich
hop vao md hinh bo dén led sir dung cam bién chuyén dong.

e Viét duoc chuong trinh giao tiép giira cac module ESP8266 va dién thoai.

e Viét duoc ung dung giam sat tir xa bang dién thoai.

e  Cap nhat duoc dit liéu 1én server giam sat va diéu khién duoc bong dén thong
qua mang Internet.

1.3 NOI DUNG THUC HIEN

e Noi dung 1: Nghién cau vé bd deén led c6 cam ng chuyén dong.
e Noi dung 2: Tim hiéu vé module ESP8266.
e Noi dung 3: Tim hiéu vé LED.

BO MON PIEN TU CONG NGHIEP - Y SINH



CHUONG 1: TONG QUAN

Noi dung 4: Tim hiéu cach két ndi gitra bo dén led va module ESP8266.

Noi dung 5: Nghién ctru va két ndi duoc bd deén led co cam tng chuyén dong.
véi cam bién quang va module ESP8266.

Noi dung 6: Truyén va nhan dugc dit liéu duoc qua Server.

Noi dung 7: Lap trinh va diéu khién thiét bi qua dién thoai.

Noi dung 8: Thi cong, chay thir nghiém va hiéu chinh san pham.

Noi dung 9: Panh gia két qua thuc hién.

Noi dung 10: Viét béo céo thuc hién.

Noi dung 11: Tién hanh bao vé luan van.

1.4 GIOI HAN CUA PE TAI

Thiét ké trén md hinh véi it thiét bi duoc diéu khién chua phat trién trén hé
thdng 16n vai s6 lwgng nhiéu thiét bi.

MG hinh chi thyc hién trén bo xu ly trung tdm la module ESP8266 chua ap
dung cho céc bo xt 1y trung tam nhu PIC, ARM...

Chua diéu chinh duoc d6 sang cua dén.

1.5 BOCUCPOAN

Chuwong 1: Téng Quan.

Chwong 2: Co S¢ Ly Thuyét.

Chuwong 3: Tinh Toan Va Thiét Ké Hé Théng.
Chuwong 4: Thi Cong Hé Thdng.

Chuwong 5: Két Qua, Nhan Xét, Panh Gia.

Chuwong 6: Két Luan va Huéng Phat Trién.

Chuwong 1: Téng Quan

Chuong nay trinh bay van dé dan nhap, ly do chon dé tai, muyc tiéu, ni dung nghién

ctru, C4c gidi han va b cuc do an.

BO MON PIEN TU CONG NGHIEP - Y SINH



CHUONG 1: TONG QUAN

Chuwong 2: Co S& Ly Thuyét

Gidi thiéu céac linh kién, thiét bi sir dung thiét ké hé thdng, giao thirc.
Chuwong 3: Tinh Toan Va Thiét Ké Hé Thong

Tinh toén thiét ké, dua ra so @6 nguyén I caa hé théng.
Chuwong 4: Thiét Ké Hé Thdng

Thiét ké hé thong, luu d6, dua ra giai thuat va chuwong trinh.
Chwong 5: Két Qua, Nhan Xét, Panh Gia

Dua ra két qua dat dugc sau mot thoi gian nghién ciru, mét sé hinh anh cua hé théng,

dua ra nhitng nhan xét, danh gia toan bo hé thong.
Chuwong 6: Két Luan va Huéng Phat Trién

Trinh bay nhitng két luan vé hé thong nhitng phan 1am roi va chua lam, déng thoi

néu ra huéng phat trién cho hé thong.

BO MON PIEN TU CONG NGHIEP - Y SINH



CHUONG 2: COSO LY THUYET

CHUONG 2: COSO LY THUYET

21 GIGI THIEU VE LED
2.1.1 Cau tao va nguyén Iy hoat dong

LED (Light-Emitting-Diode) 1a mét thiét bi ban dan phat ra anh sang nhin thiy
duoc khi c6 dong dién di qua nd. V& co ban, ¢ thé hiéu né 1a mot thiét bi ban dan hoat
dong trai nguoc Vi pin niang luong mat troi (thiét bi co kha ning hap thu anh sang dé
chuyén thanh dong dién).

Tuy thudc vao cu tao caa cac chat ban dan ma thiét bi ndy sé& cho ra cac anh sang
véi bude song khac nhau, diéu nay dong nghia véi viéc cac nguon anh sang s& ¢ mau

sac khac nhau tly thudc vao chat ban dan cau tao nén dén.

LED module
Mach diéu khién

Than nhom tan nhiét -l

El‘

L EEE
SeFFE
3 —

Than nhua

Pui den £27

(huptanxa

Dianhom

Hinh 2. 1: Cdu tgo ciia bong dén LED
Pén LED bao gom hai loai vat liéu ban dan (loai P va loai N giéng té bao quang
dién). Ca hai loai vat liéu loai P va N déu duoc pha cé4c tap chat dé thay d6i mét chut tinh

chat dién cua ching, vat liéu loai P chta I trong dién tir con vat liéu loai N chira dién tir
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(electron). Céc vat liéu loai P duoc tao ra bang cach sir dung cac nguyén té (nhu Bo) ¢o
it electron hoa tri hon vat liéu nguy@n chét ban dau. Céc vat liéu loai N thi duoc tao ra
bang cach sir dung cac nguyén té (nhu phdt pho) cé nhiéu electron hoa tri hon vat liéu
ban dau. Khi két hop 2 vt lidu nay tao ra mot tiép giap P-N véi céc thudc tinh hiru ich
cho cac trng dung dién tur.
Ngudn cép dong cho Led
<+ | =

L

| I
//1

Ban din loai P —N— Ban din loai N

L& (ndi trdng) Hat dién tir
® 90000 e Micdin
. . e Mirc Fermi

anh séng _
<’ NN

Khe (ving cam)

ooooooo}T
Mirc hoa tri

Hinh 2. 2: Sw di chuyén cia hat mang di¢n qua tiép giap P-N
Khi dong dién chay tir vat liéu loai P (cuc 4m) dén vat liéu loai N (cuc duong), cac

electron sé lap day céc 16 tréng dién tir va tir d6 sinh ra birc xa anh séang nhin thay duoc.

2.1.2 Céc thong sé k¥ thuat

Quang thdng: Hay con goi 1a théng luong phat sang 13 thudc do tong luong anh
sang nhin thay duoc phét ra tir dén, don vi 14 Lumen (Lm). Do d6, tiy vao nhu cau s
dung anh sang caa ban ma lya chon dén LED quang thong 16n dé phat ra nhiéu anh sang
hay quang thong thap dé cung cap ngudn sang nhe nhang hon (vi du: dén phong ngii).

Chi s6 hoan mau CRI: Chi sb nay cho ta biét chat luong 4nh sang cua dén va
murc d6 bi anh hudng mau sic, do trung thuc cua vat khi duoc chiéu sang. Pay 1a thong
s rat quan trong d6i véi dén LED.

Hiéu suat phat sang: Thong s6 nay cho ban biét dwoc thiét bi chiéu sang cua ban
c6 tiét kiém dién hay khong?
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CHUONG 2: COSO LY THUYET

Nhiét d9 mau (don vi K): Hién nay trén thi truong ¢ Viét Nam, cé 3 loai bong

LED phé bién véi cac mirc nhiét d6 mau khéc nhau nhu sau:

Mau am (vang): nhiét 6 mau tir 2700K — 3500K twong duong véi anh sang
cua dén soi ddt, rat thich hop dé trang tri va chiéu sang phong ngu.

Anh sang tu nhién: nhiét ¢ mau tir 4000K — 4500K. Pay 1a khoang nhiét do
mau trung binh, cho phép dén LED phét ra anh sang vira phai, hai hoa, rat thich
hop dé lap dit ¢ phong an.

Anh séang trang: nhiét d6 mau tir 5000K — 7000K, boéng LED siéu sang, trong
duong véi anh sang mat troi vao gitra trua. Loai nay rat thich hop dé chiéu
sang cho khong gian vin phong 1am viéc, phong tiép khach, san thé thao trong

nha...

2.1.3 Uu diém va nhuwoc diém caa dén LED

% Uu diém:

Tudi tho lau dai, tiét kiem chi phi bao tri.

Hiéu qua cao hon dang ké so véi dén soi dét (it tén nang lugng hon 80% khi
phat sang). Pén LED c6 thé tao ra 100 Lm &nh sang véi mdi watt dién, trong
khi cling véi 1W dién dén halogen chi c6 thé tao ra 10 — 15 Lumen.

Toéa nhiét it hon rat nhiéu so véi dén soi dbt.

San sinh cuc Ky it hoic khdng c6 tia hdng ngoai va tia cuc tim, diéu nay lam
giam tbi thiéu nguy co phat chay.

Chuyén d6i trang thai bat/tit dén nhanh hon cac loai dén khac va kha ning hu
hong do bat/tit lién tuc thap hon rat nhiéu.

Pén LED thuong ¢6 cau tric ciang cap hon, kho bi v hon cac loai dén khac.
Ching than thién véi méi truong hon bt cir loai dén nao, khong thai ra khi
CO2, khong chua bat ky vat lidu doc hai ndo trong san Xuat.

Pa dang mau sic anh séang.

< Nhuoc diém:
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Céc san pham dén cong nghé LED thudng dat tién hon dé mua, nhung hién
nay nhu cau vé dong thiét bi nay dang ting cao nén gia thanh cua ching dang
giam dan hang nim.

Dé hu héng trong diéu kién nhiét do cao.

CRI khong phai luc nao ciing tot nhu dén soi dot hoic halogen, nhung van dé
nay dang dan duoc cai thién tot hon.

Luong sang va chat lugng mau sac co thé bi giam theo tudi tho cua deén (day
la nhuoc diém ma loai bong dén nao ciing co).

Pay 1a cdng nghé chiéu sang dugc cho 13 méi nhat, nén viéc tim kiém duoc
cac théng sé k¥ thuat va 1o khuyén chinh xac c6 thé sé khé khin véi ban.

Di c6 mot s6 van dé dugc béo co vé viée dén led chdp nhay lién tuc. C6 nhiéu
nguyén nhan khién diéu nay xay ra nhu khong tuong thich vai bién tro diéu
chinh d9 sang, khong twong thich véi may bién ap... Tuy nhién van dé nay rat

hiém khi xay ra.

Véi nhitng uu diém di néu & trén em chon dén LED cho dé tai nay.

2.2  MOT SO LOAI PEN CAM UNG TREN THI TRUONG

2.2.1 DPudi dén cam wng vi song Kawasan

Pay 1a thiét bj cam tng str dung cdng nghé vi séng. Str dung séng Radar tan
s6 5.8GHz nhan dién su chuyén dong than nhiét véi do nhay rét cao, tinh ning
xuyén gd, kinh, tuong moéng...Cé tac dung tu dong mo deén khi c6 ngudi di
chuyén trong ving quét. Vi chitc nang diéu chinh khoang cach xa gan, két
hop clng vai chirc ning diéu chinh duoc d6 LUX (sang/téi) ciia méi truong
néu du sang thi khéng can ma deén dé tiét kiem dién.

Véi dic tinh phét hién chuyén dong lién tuc nén thoi gian mo dén duoc di tri
trong khoang thoi gian cai dat dén khi khéng con su di chuyén nao trong viing
c6 song radar cua thiét bi phat ra thi thiét bi sé& tit dén.

Gia thanh khoang 225.000VND.
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Vj tri ¢6 djnh san pham
bang ¢ vit.

“

Hinh 2. 3: Puéi dén cam ung vi song Kawasan

Thong s6 ky thuat:

Dung c6ng nghé song radar dai tan 5.8GHz.

bién &p hoat dong: 180-220VAC/50-60Hz.

Goc quet: 360°/110°.

Khoang cach cam ng: 3-8 m (twong trng v&i ban kinh quét 1-5m).

Thoi gian diéu chinh ty tit: 20 gidy dén 5 phut.

Do sang diéu chinh cam bién hoat dong: tir 2 LUX(t6i) dén 800 LUX(sang).
Cong suat tiéu thu: nhé hon 0.2W.

Cong suét ra dén dui xoan E27 :100W (dén compact).

Nhiét d6 hoat dong: -10 dén 70°C.

Do cao lap dat: 1.5m~ 5m.

Cép do kin nuéc: IP20 lap trong nha, chong bui, hoi nudc.

Céc ng dung thuc té:
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e Ung dung co ban nhat cia cam tng 1a dung dé tit mo dén cho nha vé sinh,
phong khach, phong che, hanh lang, cau thang khéach san hoic nha 6.

e  Lip dit cho nhitng cau thang c6 khoang cach xa, lap cam ng vi song tai vi
tri dén cau thang thi khi di chuyén tir trén xudng hoac tir dudi 18n thi cam ang
cling nhan dugc song va bat den kip thoi.

e  Giai phap cho cac toa nha vin phong hoic nha may, phong thay dd nha may.

e Talap dat cam ung ndi véi bong dén va diéu chinh sao cho goc quét huéng vé
phia c6 ngudi di chuyén, sau d6 diéu chinh 2 nit: nat thoi gian tit dén va do

séng cam ung.

2.2.2 Pudi dén cam wng hong ngoai Kawasan

Pay 1a thiét bi cam bién nhan dién su chuyén dong caa con nguoi.

Tu dong mé dén khi c6 ngudi di chuyén va thiéu anh sang (dudi 10 lux). Tu dong

mé dén khi thiéu anh sang (duéi 10 lux) c6 nguoi di chuyén trong ving cam ang.

Gia thanh khoang 180.000VND.

Hinh 2. 4: Puéi dén cam ing hong ngogi Kawasan

Thong so ky thuat:
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Pién &p nguon: 180 ~ 230VAC.

Tan s6: 50Hz.

Cong suat tiéu thu max: 36w hozc 20w (LED).
Thiét ké: Pui dén chuan E27.

Ban kinh va goc quét cam ng: 2-4m/ 360 x 110 d0.
Thoi gian ty tat: 120 giay.

Céc ng dung thuec té:

Lip dat & hanh lang, cau thang.

Lap dit ¢ nha vé sinh, cong.

2.2.3 Pudi dén diéu khién tir xa bang remote RF-E27

Diéu khién bang remote tién loi tao nén sy tién nghi va tinh té.

bién ap 220v 50hz.

Piéu khién xuyén tuong, diéu khién dén ¢ khoang cach 20m.

Pui dén E27 kém diéu khién tir xa (remote) bang séng Radio RF.

Dé& sir dung va lap dat. Bic biét diéu khié tir xa bang séng Radio nén rat on
dinh, khoang cach diéu khién xa tir 15-20m va diéu khién duoc ca khi xuyén
tuong hay co vat can.

Gia thanh khoang 60.000VND.
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Hinh 2. 5: Bé duéi dén diéu khién bang remote RF-E27
2.2.4 Pudi dén diéu khién tir xa bing wifi WL-LC01
WL-LCO1 1a mot dui dén wifi thdng minh co thé két ndi véi bong dén cho phép
ngudi dung diéu khién tir xa bat/tat bong dén dugc két ndi vaéi dui dén thong qua app tng
dung trén dién thoai ¢ bat ctr dau ¢ Internet.
Mot tinh ning khac cta san pham dé 13 hen gio tit bat dén. Ban c6 thé hen gio
dém nguoc hay dit lich trinh ty dong tat bat cho bong dén nham tao ra nhirng ngit canh

thong minh ciing nhu tranh lang phi dién ning do quén tat dén.

Gia thanh khoang 220.000VND.
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L4
.

‘%%/:» o

7z E e

Hinh 2. 6: Puéi dén diéu khién tir xa WL-LCO1

.
.

Thong s6 ky thuat:
e Dién &p ngudn: AC85-265V 50/60Hz.
e COng suat: Max 2A-200W (v&i bong dén soi dt).
e Wifi: 2.4 GHz IEEE802.11 b/g/n.
e Dui dén: Chuan E27.

2.3 CHUAN GIAO TIEP UART

Céc tén day dia UART 1a “Universal Asynchronous Receiver / Transmitter”, va nd
la mot vi mach san cd trong mot vi diéu khién nhung khong gidng nhu mét giao thirc
truyén thong (12C & SPI). Chic niang chinh cua UART Ia truyén dix lidu ndi tiép. Trong
UART, giao tiép giita hai thiét bi c6 thé dugc thuc hién theo hai cach la giao tiép dit lidu

ndi tiép va giao tiép dir liéu song song.
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Hinh 2. 7: H¢ théng truyén di ligu bét dong bé
Truyén théng ndi tiép va song song

Trong giao tiép dit liéu ndi tiép, dix lidu c6 thé duoc truyén qua mot cap hoic mot
duong day & dang bit-bit va né chi can hai cap. Truyén thdng di liéu néi tiép khong dat
khi ching ta so sanh véi giao tiép song song. N6 doi hoi rat it mach ciing nhu day. Vi

vay, giao tiép nay rat hitu ich trong cac mach ghép so véi giao tiép song song.

Trong giao tiép dit liéu song song, dit liéu co thé duoc truyén qua nhiéu cap cling
mot luc. Truyén dit liéu song song tén kém nhung rat nhanh, vi né doi hoi phan ciing va

cap bo sung. Cac vi du tét nhat cho giao tiép nay 1a may in cii, PCI, RAM, v.v...

2.4 CAM BIEN CHUYEN PONG
2.4.1 Dinh nghia

Cam bién chuyén dong 1a mot thiét bj phat hién chuyén dong vat ly trén thiét bi
hoic trong méi truong. N6 ¢6 kha nang phat hién va nam bat cac chuyén dong vat ly hoac

dong hoc trong thoi gian thuc.

M6t cam bién chuyén dong con dugc goi 1a mot may phét hién chuyén dong. Tay
thudc vao kha niang ctia cam bién chuyén dong, né cé thé phat hién chuyén dong trong
thiét bi duoc tich hop hodc méi trudng xung quanh. N6 thuong duoc két ndi véi mot hé
thdng hoac phan mém xu ly chuyén dong thanh mot hanh dong hoic théng tin. Vi du:
trong dién thoai théng minh, cam bién chuyén dong chi yéu duoc sir dung dé lay dau vao

tir ngudi ding trong céc tro choi duoc hd trg va cac tng dung khac.
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Cam bién chuyén dong thuong dung trong san xuat dén cam bién 1a cam bién hong

ngoai va cam bién radar.

2.4.2 Nguyén ly hoat dgng

Cong nghé cam bién radar (hay con goi 1a cam bién vi séng) hoat dong duya trén
hiéu ung doppler, tan sé 5.8 Ghz dudi 10m s& nhan tin hiéu khi nguoi chuyén doéng qua
va s& phan hoi lai déng tiép diém mach dién lai cip ngudn cho dén sang. Cam bién radar

c6 kha ning cam bién xuy@n vat can nhu tuong mong, go, kinh....

Nguyén ly hoat dong caa cam bién hong ngoai la nho dau do PIR va liang kinh
fresnel dé phat hién chuyén dong ngang ciia con nguoi qua cam tng than nhiét. Cam bién
hdng ngoai khdng tu phét ra tia hong ngoai ma nd nhan tia hdng ngoai phat ra tir than thé

nguoi va vat. Khi c6 mot déi tuong di qua, PIR sé& phat hién duoc thay ddi cua nhiét do.

2.4.3 Uu diém va nhwoc diém caa tirng loai cam bién

% Uu diém:

e Néu mubn dung loai dén c6 do nhay cao, c6 kha nang phat hién chuyén dong
nhé xuyén tudng mong, gd, nhwa... thi c6 thé chon dén dung céng nghé cam
bién radar. Véi cong nghé nay, dén c6 goc quét rong (360 d6) khong diém chét
va cam tng vaéi khoang cach 6 — 8m. Bén ap dung cong nghé radar sé khéng
phu thudc cam bién vao nhiét d6 moi truong.

e Ddi véi cong nghé cam bién hong ngoai, dén c6 kha ning phan biét dugc ca
chuyén dong ciia ngudi va do vat. Ban hoan toan co thé diéu chinh duoc goc
cam ung theo y mudn cua minh va sir dung vach ngan dé tranh ving khong
muén cam &ng.

< Nhuoc diém:
e Do nhay cao cua cam bién radar d6i khi ciing 13 nhugc diém cua cong nghé

nay vi dé bi nham I4n khi phat hién vat chuyén dong.
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e Dén dung cong nghé cam bién hong ngoai lai c6 yéu diém 1a géc quét nho, co
diém chét, khdng thé cam bién xuyén vat can. Chinh vi cong nghé nay phu
thudc nhiéu vao nhiét d6 dé cam bién nén tai méi truong cé nhiét do cao thi

dén cang kém nhay. Pham vi dén cam bién duoc chi trong khoang 2 — 3m.

Véi nhitng wu, nhuoce diém da néu va theo yéu cau cua dé tai, em quyét dinh chon

loai dén sir dung cdng nghé cam bién radar dé thuc hién md hinh.

A

f—-\ KAWASAN' ngi
x g Cit ndp nay ra dé xiét diy cap ra den phy | o162 0
5 N— AL N
Ham | 2017 2
&) \ \ Thai glan BH
—
A ~ L
( | /
0‘\“-/5/ (
Mod
WAV Sene amp Holds
A (Dul Dén Cam Ung Vi Séng) A~
‘ Power. 220-240V/AC — 50~80Hz .
3 Max Load: LED(80w); Compact(250w)
= o~ Output: 220V — 5A (Max. load: LED250w) N
Dista 2~8m - Time delay: 30s~7min
we: 10~2000hx
***Output to connect to the axtra lamp or alamm
siron
] ***Ng6 ra &b kit ndl thém dan phy chd khic
Yoo col bko ddng
The microwave sensor can sense
h thy ade by wood, glass,
ng Xuyén Qua Vich
V o/nhyra... nén cd thd
&én 0 ngudr bén ngodl cira

Hinh 2. 8: Puéi dén cam #ng vi song (radar)
GIOI THIEU MODULE ESP8266
ESP8266 1a dong chip tich hop Wi-Fi 2.4Ghz ¢ thé lap trinh duoc, gia thanh ré

va duoc san xuat bai mot cong ty ban dan Trung Quéc: Espressif Systems.

Phién ban dau tién duoc phat hanh vao thang 8 nam 2014, dong goi dua ra thi

truong dang Module ESP 01 do bén thtr 3 12 Al-Thinker san xuat ra. Module nay c6 kha

nang két ndi Internet qua mang Wi-Fi mét cach nhanh chéng va sir dung rat it linh kién
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di kém. Vi gié ca phu hop cling nhu cac tinh nang vuot troi ESP8266 ngay cang dugc

ding nhiéu trong cudc séng dic biét 1a cac dy an hoc tap nghién ciu caa sinh vién.

ESP8266 c6 mot cong dong cac nha phat trién trén thé gidi rat 16n, cung cap nhiéu
Module 1ap trinh m& ma gidp nhiéu nguoi cd thé tiép can va xay dung wng dung rat nhanh.
Hién nay, tat ca cac dong chip ESP8266 trén thi truong déu mang nhan ESP8266EX, l1a
phién ban nang cap cia ESP8266.

% So db chan caa ESP8266

So db chi tiét cac chan cua ESP8266 duoc 1am rd trong hinh 2. 2

[a]
b
~
—
=]

SPIHD HSPIHD

SPIWP HSPIWP

H
g
=
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— EEm

sger - wores [N BT/ be| s — [0 el vocrs B
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17D [SHER (] — 695 CcEVNEleronl wror M
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EEBE-/ el o — [

VENDOR AITHINKER
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m— bo| » @ Y] —ﬂ CHIP_EN CH_PD
00D (B — o — 1 T
$P1_cs1 UOTXD [SiETeR] F7]— e = u ¢ @— [ zx1_rste

Hinh 2. 9: S dé chan ciia ESP8266MOD
< Thong sé phan cirng

e Bo xu ly 16i ESP8266 tich hgp MCU micro 32-bit cong suat thap Tensilica
Xtensa LX106 chay véi toc do 80 MHz va 160Mhz.

e B6 nh¢ Flash ngoai tir 512KB dén 4MB.
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Chuan Wi-fi IEEE 802.11 b/g/n, Wi-Fi 2.4 GHz. Tich hop giao thic TCP/IP.

C6 16 chan GPIO.

Téc do truyén UART 1én dén 4Mbps.

H6 trg SDIO 2.0, UART, SPI, 12C, PWM, 12S vSi DMA.

M6t bo chuyén doi ADC c6 d6 chinh xac cao 10-bit.
Dai nhiét d6 hoat d6ng rong: -40C dén 125C.

C6 thé dung tap lénh AT.

H3 tro phat trién trén ca hai moi truong hé diéu hanh Windows va Linux.

% Cac loai Module ESP8266 trén thi truwong:

Pé don gian cho nguoi sir dung & moi lra tudi, nganh nghé, du &n trén thi truong

Xuat hién rat nhiéu Module va Board mach phét trién toan dién phu hop véi cac yéu cau
trén. Mot s6 Module ESP8266 dién hinh nhu: ESP-01, ESP-02, ESP-03, ESP-07, ESP-

12F, ... va mot s6 Board mach phat trién nhu: NodeMCU, Wemos, ... Trong do, ¢ ba

loai dugc st dung nhiéu va ciing kha 1a tét nhu ESP-01, ESP-07 va Wemos D1 Mini. Vi

gia thanh hop ly, c6 thé dap tng nhu cau céac du an tién tién va mot diéu dac biét 1a cac

Module va Board mach trén con tuong thich véi Arduino IDE rét tién lgi cho viéc 1ap

trinh dé phat trién.

Bdng 2. 1: Bang so sanh théng sé ESP-01, ESP-07, Wemos D1 Mini

Thong sb ESP-01 ESP-07 Wemos D1 Mini
S6chan GPIO | 4 (bao gom TX va RX) 11 11
S6 chan ADC 1 1 1
1MB (phién ban nang
Bo nha Plash , AMB AMB
cap)
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Chu thich cac ] )
. Khong Co Co
chan
USB chuyén doi Khong Co Co
Kich thuéc 24,75 x 14,5mm 21,2 x 16mm 34,2 x 25,6mm

Sau khi tim hiéu mot s6 loai Module va Board mach phat trién em lya chon Module

ESP-07. V6i cac dic diém d6 1a nhiéu chan 1/0, gia ca hop ly, rat d& tim va mua ngoai

thi truong, nap chuong trinh diéu khién cho Board dé dang théng qua Arduino IDE va

cong COM cua may tinh.

Tdng quan vé Module ESP-07:

Tich hop san anten ceramic va anten ngoai.
Wifi: 2.4GHz, 802.11 b/g/n.

HO trg bao mat WPA/WPA2.

Tich hop giao thac TCP/IP.

S6 chan 1/0: 11 (tat ca cac chan I/0 déu co Interrupt/PWM/I12C/One-wire, trir
chéan DO0).

S6 chan Analog Input: 1, 10bit (dién 4p vao téi da 3.3V).
HJ tro kiét ndi véi smart phone (10S va Android).

Bo nhé Flash: 4MB.

Téc do truyén Serial (Baurate): 115200 (Max).

bién &p hoat dong: 3.3V.

Dién ap ra I/O: THi da 3.6V.

Dién ning tiéu thu & ché do chd: nho hon 1.0mW.
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e Kich thugc: 16mm x 21.2mm.

Duéi déy 1a so d6 chan cua Module ESP-07:

ESP-07/

&)
RESET TX0/GPIO1
ADC RX0/GPIO3
CH_PD* GPIO5
GPIO16 GPIO4
GPIO14/SCLK GPIOO/FLASH
GPIO12/MISO GPIO2/TX1
GPIO13/MOSI GPIO15**/SS
VCC (3.3V) GND

* Conectar em VCC
** Conectar em GND

Hinh 2. 10: So @ chan ciia Module ESP-07
Chue nang chi tiét ting chan caa Board ESP-07 dugc lam rd trong bang 2-2:

Bdng 2. 2: Thong sé cac chan cia Board ESP-07

STT Chén Mo ta
1 RST Reset module
2 ADC Chuyén d6i analog/digital
3 CH_PD Chan cho phép hoat dong, cap ngudn 3.3VDC
4 GPIO16 GPIO16
5 GPI1O14 GPI1014; HSPI_CLK
6 GPI1012 GP1012; HSPI_MISO
7 GPIO13 GP1013; HSPI_MOSI
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8 VvCC Chan cap ngudn 3.3VDC

9 GND No6i dat

10 GPIO15 GPIO15, MTDO, HSPICS, Nbi muc thap.
11 GPIO2 GPIO2

12 GPIOO GPIOO0 (UART _low, Flash Boot_high)
13 GPIO4 GP104

14 GPI05 GPIO5

15 RX0 UARTO-RXD

16 TX0 UARTO-TXD

26 GIAO THUC MQTT

ESP8266 1a module wifi c6 chirc ning thu va phat song wifi, duoc ¢ng dung nhiéu
trong cac du 4n IOT. Va dé sir dung ESP8266 mot cach triét dé, thi can két hop véi giao
thirc MQTT.

MQTT (Message Queue Telemetry Transport) 1a mot giao thirc truyén thong diép
(message) dang publish/subscribe (xuat ban/theo ddi) sir dung cho cac thiét bi Internet of
Things vé6i bing thong thap, do tin cdy cao va kha ning duoc st dung trong mang ludi
khong 6n dinh.

La mot giao thuc rat nhe do d6 duoc st dung dé giao tiép cac thiét bi (M2M -
Machine to Machine), WSN (Wireless Sensor Networks) va pho bién nhat trong céc dy

an loT.
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AALL

AL

Hinh 2. 11: M6 hinh giao thizc MQTT
% Lich si:

MQTT duoc tao ra boi tién si Andy Stanford-Clark cua IBM va Arlen Nipper cua
Arcom vao ndm 1999 nhu 1a mot cach hi¢u qua, dang tin cay dé két ndi cac thiét bi duoc
str dung trong nganh dau khi v6i cac may cha doanh nghiép tir xa nham diéu khién giam

sat va thu thap dit liéu tir cac cam bién.
< Uu diém:
e Chuyén théng tin hiéu qua hon.
e Tang kha nang md& rong.
e Giam dang ké tiéu thy bang thong mang.
e Giam tdc d6 cap nhat xudng giay.
e RAét phi hop cho diéu khién va do tham.

e Tbi da hoa bang thong cé san.
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e Chi phi cuc nhe.

e Ritan toan véi bao mat dua trén su cho phép.

e Duoc str dung bai nganh cong nghiép dau khi, Amazon, Facebook va céc

doanh nghiép Ion khéc.

e Tiét kiém thoi gian phat trién.

e Giao thuc publish/subscribe thu thap nhiéu dit liéu hon véi it biang théng hon

S0 vai giao thic cii.

% Cac khéi niém dang chu y:

e Message: Trong giao thirc MQTT, message con dugc goi la "message

payload", c6 dinh dang mic dinh 1a plain-text (chit viét ngudi doc dugc), tuy

nhién ngudi str dung co thé cau hinh thanh cac dinh dang khac.

e Client (Publisher, Subscriber): Client (khach hang) ding ky mot chii dé dé gui

va nhan message:

> Khi mét client muén giri dix liéu cho Broker: day 1a hoat dong

Publisher.

>  Khi mot client muén nhan dit liéu tir Broker: day 1a hoat dong

Subscriber. Vi vay Publisher va Subscriber dong vai tro dac biét cua

client.

Client

JAN

Publisher

Subscriber

Hinh 2. 12: Hoat dong cia Client
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Publisher

Server (Broker): Server trong MQTT goi la mot Broker dugc xem la trung
tam, 1a diém giao cua cac két ndi dén tir client. Nhiém vu chinh caa Broker la
nhan ding ky tir c4c client vé cac cha dé (topic), nhan tin nhin (message), sap
xép cac message theo hang doi rdi chuyén chung dén mot dia chi dua trén viec
dang ky cua client. Nhiém vu phu cta Broker 1a c6 thé dam nhan thém mot vai
tinh ning lién quan dén truyén thong nhu: bao mat message, luu trir message.
Topic: Topic c6 thé coi nhu mot "dudng truyén” logic gitra 2 diém Ia publisher
va subscriber. V& co ban, khi message dugc publish vao mét topic thi tat ca

nhitng subscriber cua topic d6 sé nhan dugc message nay. Giao thaec MQTT

cho phép khai béo cac topic kiéu phan cép.

Hinh 2. 13: Hoat dong cua topic
Publish, subscribe: Trong mét hé théng st dung giao thirc MQTT, nhiéu node
tram (goi 1a mqtt client - goi tat Ia client) két néi téi mot MQTT server (goi la
broker). Mbi client s& ding ky mot vai kénh (topic), vi du nhu
"/clientl/channell”, "/clientl/channel2". Quéa trinh dang ky nay goi
la "subscribe”, gidng nhu chung ta dang ky nhan tin trén mot kénh Youtube
vay. Mai client s& nhan duoc dir liéu khi bat ky tram ndo khac goi dir liéu va

kénh da dang ky. Khi mot client gai dir liéu toi kénh do, goi 1a "publish”.

QoS: O day c6 3 tuy chon QoS (Qualities of service) khi "publish” va
"subscribe™. Mot goi tin c6 thé dugc goi & bat ky QoS nao, va cac client ciing
c6 thé subscribe véi bat Ky yéu cau QoS nao. Co6 nghia 1a client s& lya chon
QoS t6i da ma nd c¢6 dé nhan tin. Vi du, néu 1 goi dit liéu duoc publish véi

Q0S2, va client subscribe v&i QoS0, thi géi dir liéu duoc nhan vé client nay s&
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duogc broker goi vai QoS0, va 1 client khac dang ky cung kénh nay véi QoS

2, thi n6 sé duogc Broker goi dir liéu vai QoS2.

> QoS0 Broker/client s& goi dit liéu dung 1 1an, qua trinh goi dugc xac
nhan bai chi giao thac TCP/IP, giéng kiéu dem con bé cho.

>  QoS1 Broker/client s& goi dir liéu vai it nhat 1 1an xac nhén tir dau
kia, nghia 1a c6 thé c6 nhiéu hon 1 1an x4c nhan da nhan duoc dix liéu.

»  Q0S2 Broker/client dam bam khi goi dix liéu thi phia nhan chi nhan
dugc ding 1 1an, qua trinh nay phai trai qua 4 budc bat tay.

e Retain: Retain 1a mot co (flag) dugc gan cho mot message cua giao thuc
MQTT. Retain chi nhan gié tri 0 hoac 1 (twong tng 2 gié tri logic false hoac
true). Néu retain = 1, broker sé& luu lai message cudi cung cua 1 topic kém theo
murc QoS twong ung. Khi client bat dau subscribe topic c6 message duoc luu

lai do, client ngay lap tic nhan dugc message.

< Bao mat: MQTT duogc thiét ké mot cach nhe va linh hoat nhat 6 thé. Do d6 né
chi c6 1 16p bao mat & ting ung dung: bao mat bang xac thuc (xac thuc céc client
duoc quyeén truy cap toi broker). Tuy vay, MQTT van cd thé dugc cai dat két hop
Vi cac giai phap bao mat da ting khac nhu két hop véi VPN & ting mang hoic
SSL/TLS & tang transport.

< Ung dung:

e Facebook Messenger: Facebook da stir dung cdc khia canh cia MQTT trong
Facebook Messenger dé trd chuyén truc tuyén. Tuy nhién, khdng r6 MQTT

duoc sir dung bao nhiéu hozc dé lam gi.

e Amazon Web Services di cong bd Amazon 10T dya trén MQTT vao nim
2015.

e Céc td churc khong gian dia 1y SensorThings API dic diém k¥ thuat tiéu chuan

c6 mot phan mé rong MQTT trong tiéu chuan nhu mét giao thirc théng bao bo
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sung rang budc. N6 di dugc chirng minh trong mét thi diém loT cua Bo An
ninh No6i dia Hoa Ky.

Céc dich vu cua Co s ha tang thuong ngudn OpenStack dugc két ndi bang
mat bus tin nhan hop nhat MQTT véi Mosquitto 1a broker MQTT.

Adafruit dua ra mot MQTT mién phi dich vu ddm may cho thi nghiém 10T va
nguoi hoc goi Adafruit 10 trong nam 2015.

Microsoft Azure 10T Hub st dung MQTT lam giao thtc chinh cho cac tin nhin
tu xa.

XIM, Inc. dé ra mét ung dung khach MQTT c6 tén MQTT Buddy vao nam
2017. bay 1a tng dung MQTT danh cho Android va iOS, nhung khong phai
la F-Droid, nguoi ding c6 sin bang tiéng Anh, tiéng Nga va tiéng Trung Quéc.
Node-RED hd trg cac ndt MQTT ké tir phién ban 0.14, dé dinh cau hinh ding
cac két ndi TLS.

Nén tang tu dong hda phan mém ngudén mé Home Assistant duoc bat MQTT

va cung cap bén tly chon cho céc broker MQTT.

2.7 MODULE CAM BIEN RADAR RCWL-0516
Module Cam Bién Radar RCWL-0516 dung dé phat hién vat can bang song radar

vé6i khoang cach phat hién tir 5m dén 9m, séng cd thé xuyén maot sé vat can bang nhua,

gd mong... nén co6 thé dat module trong hop dé bao vé. Cam bién c6 do nhay va do bén

Ccao.

< Thoéng so6 ki thuat:

IC: RCWL-9196.
Dién 4p hoat dong: 4 d¢én 28VDC.
Dong tiéu thy: 2.8mA, 3mA (max).

Khoang cach hoat dong: 5 - 9m.
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Ning luong truyén: 20mW (chuan); 30mW (max).
biénépra: 3.2 - 3.4V.
Dong ra: 100mA.

Nhiét do hoat dong: -20 dén 80°C.

< Huwéng din ndi chan:

3.3V: ngod ra 3.3V, Imax: 100mA.
GND: Chéan Mass, 0V.
Vin: Dién 4p cung cap (4 - 28V).

OUT: biéu khién tin hiéu ngd ra. Khi phat hién d6i twong -> Ngb ra muc cao
(3.3V). Nguoc lai -> Ngd ra muc thip (0V).

CDS: Diéu khién tin hiéu kich hoat (nhd hon 0.7V - ngd ra OUT thép, Ién hon
0.7V - hoat dong binh thuong). Két néi LDR c6 thé tat chirc nang phat hién

vao ban dém.

< Chirc ning diéu chinh:

C_TM: Pay la vi tri gan ty dién dé diéu chinh thoi gian kich, mac dinh néu
khong co tu dién thi thoi gian kich la 2s, gia tri cta tu dién cang Ion thi thoi

gian kich cang lau.

R_GN: Pay 1a vi tri gin dién tro chinh khoang céach phat hién vat can, néu
khong co dién tro thi khoang cach mic dinh 12 7m, néu néi dién tré IMOhm
thi khoang céch phat hién vat can giam xuéng con 5m, gia tri dién tré cang

nho thi khoang cach phét hién cang gan.

R_CDS: Pay la vi tri gin quang tro, néu gan quang tré vao vi tri nay thi cam

bién s& khdng hoat dong vao budi téi.
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Hinh 2. 14: Module Cam Bién Radar RCWL-0516
2.8 CAM BIEN ANH SANG

Cam bién anh sang st dung quang tré c6 kha nang thay doi dién tr theo cudong do
anh sang chiéu vao. Tin hiéu xuat ra cua cam bién l1a digital HIGH (5V) va LOW (0V)
twong trung cho céac trang thai bat, tit thiét bi dién ty dong ma ban khdng can phai thao
tac vao.

Cam bién quang trd CDS c6 4 chan 1a: DO, VCC, GND, AO.

Ngd ra DO trén cam bién dugc dung dé xac dinh cuong do sang ciia méi truong,
khi & ngoai sang ngd ra DO 14 gié tri 0, khi & trong ti ngd ra DO 1a 1. Trén cam bién c6 1
bién tro dé diéu chinh cudng d6 sang phat hién, khi van cing chiéu kim dong ho thi s&
lam giam cudng do sang nhan biét cua cam bién, tirc 1a méi truong phai it sang hon nita

thi cam bién méi doc gi4 tri digital 12 1.
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Hinh 2. 15: Cam bién anh sang

< Thong sé ky thuat:

Pién ap dau vao: 3.3V - 5V.

Pau ra: ¢ dau ra s6 va dau ra twong ty twong wng DO va AQ.
C6 chiét ap diéu chinh cudng do sang.

Kich thuoc: 3.2cm x 1.4cm.

Tai dau ra s6 DO: 15mA.

29 1C LM358
LLM358 1a bo khuéch dai thuat toan kép cong suat thap, b khuéch dai nay c6 vu

diém hon so véi bo khuéch dai thuat toan chuan trong céc wng dung ding nguon don.

IC LM358 c6 thé hoat dong & ngudn dién &p thap 3V hoic cao 1én tsi 32V.

C6 cong suat cuc mang thap, tuy nhién c6 do lgi cao 100dB. C4u tao bén trong gom 2

bo khuéch dai thuat toan, twong thich vai nhiéu loai mach logic khac nhau.
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—J
Outt [1] 8| Vee+
Int- 2] 7] out2
In1+ (3] 6| In2-
Vee- E 5] In2+

Hinh 2. 16: So do6 chan IC LM358
< Thong sé k¥ thuat:

e S chan: 14 chan.

bién 4p: 3-32V véi ngudn don, 1.5-16V véi ngudn doi.

Dai nhiét ¢6 hoat dong: 0 ¢én 70 d6 C.

D6 lgi khuéch dai DC 100dB.
e Dién ap ngd ra: 0V dén VCC(+) -1.5V.
< Cac tinh niing cia khuéch dai thuat toan:
e Bao vé qua ap 16i ra.
e Tang khuéch dai vi sai 15i vao.
e Dong cung cép 15i vao thap.
e Dii tin hiéu cing pha mé rong téi nguon am.

< Ung dung cia IC LM358: Mach chiéu sang tu dong.
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Hinh 2. 17: So d6 nguyén ly mach chiéu sang tw déng dung 1C LM358
> Nguyén ly hoat déng:

Khi dién ap thay doi trén 2 dau vao (2) va (3), O-A nhan biét 2 tin hiéu nay va thuc hién
phép so sanh.

e V2, V3 ladién thé cia cac diém nay: Néu V2 > V3 thi Vout = V4 (Vout chinh

la V1).

e Nguoc lai: Néu V2 < V3 => Vout = V8.

e Luc nay, tin hiéu dua ra Transistor chac chan 1a 1 trong 2 gié tri: V8 hoic V4

e Vout = V4 =0 => Transistor khdng dan => Relay ¢ trang thai m¢ => dén tat.

e Vout =V8 # 0 => Transistor dan => Relay & trang thai déng => dén mé.

Nhu vay, viéc thay d6i dién tré thu dong caa quang tré phu thudc vao anh sang
chiéu vao nd. Quang tro thay déi dién tro 1am dién ap thay doi lién tuc va Op-Amp sir
dung cac tin hiéu dién ap nay dé diéu khién dién ap ra... Tir d6 quyét dinh viéc dong mo

cua Transistor va relay...
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2.10 MOC3021
MOC3021 14 mét loai Opto - Triac 12 linh kién dwoc sir dung dé céch ly gitra cac

khdi chénh Iéch nhau vé dién hay cdng suat.
Cach ly diéu khién giira hai ting mach dién khéc nhau.

Ngin cac xung dién ap cao hay c&c phan tir cong suat 16n ¢ thé 1am hu hong céc

ngd diéu khién cong suat nho trén board mach.
Véi gia thanh ré, hiru ich nén rit dugc wa dung trong mach dién tu.

» Thong sé k¥ thuat:

L)

e Dién 4p trang thai tat: 400V.

Tbc do dir liéu: 10Mbps.

e Dién ap cach ly: 5300Vrms.
e Ngudn dong ngd kich hoat: 15mA.
e Dong dién chuyén tiép DC: 60mA.

e Nhiét d6 6n dinh: -40 dén 85 dd C.

) 5 4
M
1 2 3
1. Anode 4, Main terrminal
2. Cothode 5. Substrate
3. NC 6. Main terminal

Hinh 2. 18: So' d6 chan Moc3021
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2.11 TRIACBT137
Triac BT137 1a mét linh kién ban dan co ba cuc nam 16p, 1am viéc nhu 2

Thyristor mac song song ngugc chiéu, cé thé dan dién theo hai chiéu.

< Thong sé k¥ thuét:
e Dién ap cuc dai: 600V.

e Dong dién thuan cuc dai: 8A.
e Dién 4p diéu khién kich dan: 1.5V.
e Dong dién dié khién kich dan: 100mA.

e Nhiét do lam viéc: -40 dén 125 d5 C.

PIN DESCRIPTION

1 main terminal 1
2 main terminal 2

3 |gate

tab |main terminal 2

Hinh 2. 19: So d6 chan Triac BT317
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2.12 1C ON AP ASM1117

Tao ngudn 3.3V, kich thudc mach nhé gon, st dung don gian.
Cung cap dién ap cho cac mach sir dung ngudn 3.3V.

< Thong sé k¥ thuét:
e Dién ap vao: Tur 1.5VDC dén 12VDC.

e Dbiénépra: 3.3V.
e Dong ra tdi da: 1A.

e Nhiét do hoat dong: -40 dén 125 d6 C.

/)

1 - Ground

AMS1117 2 - Vout

3-Vin

1] 2] 3]

Hinh 2. 20: IC 6n ap ASM1117
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2.13 BIEN TRO
Bién tro 1a céc thiét bi co dién tro thuan ¢ thé bién d6i duoc theo y mudn. Ching

c6 thé dugc sir dung trong cac mach dién dé diéu chinh hoat dong caa mach dién.

7 W

Hinh 2. 21: C4c ky hiéu cua bién tré

< Cau tao:
Bién tré ¢ ciu tao gom ba bo phan chinh:

e Cudn day duoc lam bang hop kim c6 dién tré suat lon.

e Con chay/Chan chay: cho kha niang chay doc cudn day dé lam thay doi gia tri
tré khang.

e Chan ngd ra gom c6 3 chan (3 cuc): Trong sb ba cyuc nay, cé hai cuc dugc cb
dinh & dau cua dién trg. Cac cuc nay dugc 1am bang kim loai. Cyc con lai 1a
mot cuc di chuyén va thudng dugc goi 1a can gat. Vi tri cia can gat nay trén

dai dién tro s& quyét dinh gié tri cua bién tro.
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Vong xoay Vfl_l!g trugt
270 &% tiép xic

Truc diéu khién

Cuec két néi
Cye

Hinh 2. 22: Cdu tqo cua bién tré

Bién tré duoc phan loai thanh:
e Bién tro tay quay.
e Bién tro con chay.
e Bién tro than.

e Bién tro day quan.

—

Hinh 2. 23: Céc logi bién tré
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CHUONG 3. TINH TOAN VA THIET KE

3.1 GIOI THIEU
Déi voi dé tai “Nghién cizu, cdi tién va thi cdng bg den led tich hop cam bién
quang, chuyén déng va wifi” yéu cau dit ra cua dé tai gom nhing yéu cau sau:

e Thiét ké, tinh todn mach giao tiép véi cac cam bién dé diéu khién dén.

e Thiét ké, tinh toan dong &p cung cap cho cac thiét bi cua hé théng hoat dong

dung yéu cau.
e Tim hiéu so do chirc ning chan cua ESP8266 két ndi vai cac module.

3.2 TINH TOAN VA THIET KE HE THONG
3.2.1 Thiét ké so @d khdi h¢ thong

Véi mdi dé tai dé biét duoc cac thanh phan, cau tao ciing nhu hoat dong cua ching
dé tao nén mot san pham hoan thién ching ta can khao sat, tim hiéu theo timg budc. So
d6 khéi gitp ta c6 cai nhin tong quan hon vé dé tai. Tir d6 hinh dung duoc nhiing cong
viéc can lam va phan chia thoi gian cu thé, hop Iy trong qua trinh thyc hién. Chinh vi vay,
dé lam duoc dé tai “Nghién citu, cdi tién va thi cong bé dén led tich hop cam bién quang,
chuyén dong va wifi” em s& khao sat ting van dé theo so do khéi ¢ cac muc dudi day.

Theo yéu cau dit ra em thiét ké so 6 khdi nhu hinh 3-1.
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: : KHOI PIEU
KHOI CAM BIEN —— ——| KHIEN VA GIAM
SAT TU XA
KHOI XU LY
TRUNG TAM
KHOI BIEN TRO |——» . > KH% &IZ:TO-

—» 220VAC
KHOINGUON |—» 5VDC

— 3.3VDC

Hinh 3. 1: So do khoi hé thong
3.2.2 Chikc ning tirng Khoi
Khéi nguon: Pay 1a khoi khong thé thiéu trong cac mach dién tir, c6 khoi nay
méi cung cap dién ap va dong dién cho mach hoat dong.
Khoi cam bién: Bao géom cam bién anh sang va cam bién chuyén dong:
e Cam bién anh sang: Kiém ta méi truong ¢ anh sang hay khong c6 anh sang.
e Cam bién chuyén dong: Kiém tra va phat hién cac chuyén dong cé trong
khoang cach hoat dong.

Khéi xir ly trung tam: La khéi diéu khién trung tam cho toan hé théng, ¢ nhiém

vu két néi véi cac thanh phan trong hé thdng. Nhan di liéu tir cac can bién, bién tre va

BO MON PIEN TU CONG NGHIEP - Y SINH
37



CHUONG 3: TINH TOAN VA THIET KE

guri 1én co so dir liéu dé luu trix, giam sat thong qua dién thoai, nhan dix liéu tir khdi diéu
khién va giam sat dé diéu khién va giam sat thiét bi.

Khéi diéu khién va giam sat tir xa: Truyén nhan dit liéu 2 chiéu gitra khdi xu Iy
trung tAm va co s& dit liéu thong qua giao thire MQTT. Diéu khién va giam sat thiét bj tir

xa thdng qua wifi va str dung app trén dién thoai.
Khéi bién tré: Co chire ning diéu chinh d6 nhay sang cua quang tr.

Khéi OPTO-TRIAC: Khéi nay nhan 1énh tir khdi xtr 1y trung tdm dé diéu khién

dong, cit va giam do sang cua den.
3.3 TINH TOAN VA THIET KE MACH

3.3.1 Khéi cam bién

Cam bién quang tré:

Mach cam bién anh sang duing quang tré c6 wu diém: trong ddi nho gon, d6 chinh
X4&c cao, cac thanh phan phu cia mach thuong dugc gan day di va néu khong may bi hong
héc thi rat dé thay thé.

Ngoai ra mach cam bién &nh sang dung quang tré con c6 thé diéu chinh duoc do
nhay cta mach chi bang mot bién tro. C6 thé ting d6 nhay caa mach cam bién véi anh
sang bang cach van vé bén tay trai 1am cho chi can xuat hién anh sang c6 cuong do nho
thi ¢a ngat mach. Con néu van vé bén tay phai thi can lwong anh sang véi cuong do manh

hon méi 6 thé khién cho mach bi tat vi da lam giam do nhay sang caa mach.
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R4
1 A LDR
10k
LM358

’ n

GND

Hinh 3. 2: So' d6 mach cam bién quang tro
Khi dién ap thay d6i trén 2 dau vao (2) va (3), O-A nhan biét 2 tin hiéu nay va

thuc hién phép so sanh.

e V2, V3ladién thé caa cac diém nay: Néu V2 > V3 thi Vout = V4 (Vout chinh
la V1).

e Nguoc lai: Néu V2 < V3 => Vout = V8.

e Luc nay, tin hiéu dua ra chan LDR chic chan 1a 1 trong 2 gia tri: V8 hoic V4
e Vout=V4=0.

e Vout=V8+#£0.

Vi ngd ra cua quang tré o dang digital (tin hiéu s6) nén cé thé néi ngd ra LDR cua
mach cam bién &nh séng tryc tiép vao chan s 5 (GP1014) cua module wifi ESP07 dé

doc gia trj tra vé.
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Cam bién chuyén déng:

+33
RI
Ul GND HE
g = PIR
B L —
Saw [T o N
C Lo
5 VIN —{sv 47 gps 1P
& CDS — 4k7
RCWL9196
cl1 =
sV (e GND
sv— —|Irexp
1000F

Hinh 3. 3: So' d6 mach cam bién chuyén dgng radar
Tinh toan chon dién tro:
Transistor ¢ trang thai dan b&o hoa: Vcc - IsRs - Vee=0

=>5-1gRg-0,7=0 =>1gRs=4,3

Ma Ic = Blz = 70 mA (Chon f = 100) =>Is = — = 0,7 mA

100

Us=33(V) =>Re= — = j—j=4,7k9

Chon dién tr6 R3=R5 = 4,7 kQ
< Thoéng so6 ki thuat:
e |C: RCWL-9196.

bién ap hoat dong: 4 ¢én 28VDC.

e Dong tiéu thy: 2.8mA, 3mA (max).
e Khoang cach hoat dong: 5m - 9m.
e Ning luong truyén: 20mW (chuan); 30mW (max).

e Di¢népra:3.2-3.4V.
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Dong ra: 100mA.

Nhiét d6 hoat dong: -20 dén 80°C.

% Néi chan:

3.3V: ngd ra 3.3V, Imax: 100mA.
GND: Chan Mass, 0V.
Vin: bién ap cung cip 12VDC.

OUT (PIR): Biéu khién tin hiéu ngd ra. Khi phat hién d6i tuong -> Ngd ra mic
cao (3.3V). Nguoc lai -> Ngd ra mirc thap (0V). Vi ngd ra ciia cam bién chuyén
dong ¢ dang digital (tin hiéu s6) nén cé thé ndi ngd ra PIR cua cam bién truc

tiép vao chan sb 6 (GP1012) cua module wifi ESPO7 dé doc gia tri tra vé.

3.3.2 Khoi xir ly trung tam

Hién nay trén thi trudng c6 rat nhiéu dong vi diéu khién khac nhau nhu PIC,

AVR, 8051, Raspberry, Arduino... T4t ca déu co thé dap ing duoc yéu cau dit ra nhung

em chon ESP8266 vi n6 cé nhimg wu diém sau:

Gia thanh ré, dé st dung, 1& module hoan chinh st dung vi diéu khién.
Co tich hgp module wifi.
Kich thudc nho gon.

La dong vi diéu khién ma ngudn ma, ¢6 nhiéu thu vién hd trg cho cac module

chuc nang khac nhau.
Trinh bién dich don gian, dé sir dung.

Tich hop san anten ceramic va anten ngoai, trong truong hop bat song yéu co

thé dung thém anten ngoai.
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Hinh 3. 4: Module wifi ESP07
Véi nhirg uu diém duoc trinh bay ¢ trén va & phan 2.4 em quyét dinh chon

Module ESPO?7.

Khéi xir Iy trung tim

+33
R6 R7
10k 3
- 310k uz
[ — J—
.i-NDIlII—'_O O resel la RST GPIOVSPICS1/TXDO
SW o ADC/TOUT GPIO3/RXDO
——— & EN GPIOS
DR GPIO16/WAKE GPIO4
FIR | GPIOI4HSPICLK GPIOWSPICS2
4%.-: GPIO12/HSPIO GPIO2TXDI
—ir GPIOI3/HSPID/CTSO/RXD2  GPIO1S/HSPICS/RTSO/TXD2
ai——2=2 " vop GND
ESF 12 ]
3 =
+3.3— }—lll-(].\m GND
100nF
Cc4
TX ]
RX 5
I e
— JF3
GND

Hinh 3. 5: So' d6 néi day module wifi ESPO7

3.3.3 Khdi bién tré
Bién tré VR1: Dung dé diéu chinh do nhay anh sang cua cam bién quang tro.
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IC1A
1 R*‘ LDR
10k
LM358
N
* )
GND

Hinh 3. 6: So do noi day bién tré VR1

Bién tro trong dé tai em st dung 1 bién trg vudng 10KQ.

Hinh 3. 7: Bién tr¢ vudng

3.3.4 Khdi OPTO-TRIAC
O dé tai nay em chon cach ly opto-triac thay cho cach ly relay vi relay chi 1a thiét

bi dong cit ON/OFF binh thuong, va kich thudéc 16n hon so vai opto-triac.
Ngoai ra cach ly opto-triac con c¢é nhimng wu diém sau:
e Cd thé sir dung cho ca dién xoay chiéu vao maot chiéu.
e Khéng tao tiéng on.

e Khéng gay nhidu song hai, khong tao ra hd quang dién.
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e An toan dién do duoc cach li gitra khdi diéu khién va khéi cong suat bing
Opto.

e CO thé sir dung cho céc tng dung yéu cau viéc dong cat nhanh.

out_l

330 RO U3
| 2]

N L: 470 el 1c2
3 1\. 4 Z|  BT137

MOC3021
G/l |E
3

1 L1317
GND AN s l_ll

Khdi Opto-Triac

Hinh 3. 8: So' do néi day ngd ra opto-triac
Cau tao va nguyén ly hoat dong:

Opto gom mot dén LED hdng ngoai va mot photodetector (chang han nhu mot
diode quang, transistor quang, Darlington, SCR hoic triac), ca hai dwogc tich hop nam

bén trong mot vo boc Kin.

N6 ¢ mot dén LED & phia dau vao va mot diode quang & dau ra. Bién ap nguon
bén trai va dién tro ndi tiép tao dong dién qua dén LED. Sau d6, anh sang tir dén LED bat
dau dén diode quang va tao nén mot dong trong mach dau ra. Dién ap dau ra bang voi
dién ap dau ra trir di dién ap trén dién tro tai. Khi dién 4p dau vao thay di, luong anh

séng s¢ dao dong.
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3.3.5 Khai diéu khién va giam sat tir xa

Nhan dit liéu diéu khién tir khdi xir 1y trung tdm, tién hanh luu trang théi caa thiét
bi vao Server, dé biét dugc lich st diéu khién thiét bi. Nguoi dung c6 thé tac dong vao
phan giao dién dé diéu khién theo y mudn. Bong thai dit liéu diéu khién dugc déng bo
vé6i ttng dung trén dién thoai va hé théng.

Xu ly va gui tin hiéu diéu khién dén vi diéu khién, diéu khién dén tryc tiép trén
dién thoai.
3.3.6 Khéi nguon

Khdi ngudn dong vai trd quan trong trong viéc dam bao cho hé thdng sau khi hoan
thanh cé hoat dong 6n dinh hay khong, ddng thoi 1a khéi quan trong nhat can phai dugc

tinh toan chinh xac.

RI12 Co ) i
2 | 474630 U4 % 5V U5  1MI1117-3.3V
- 42/1W | 3 1 ~ 3 2
[CE? L R4 220K -t X . 1 N L ouT 3.3
N VWi 4 2 T 1K R15 9 Z .
IP1 ~ - 1 470uF | 100nF @) c10
MB6S = DIOL _ | 100nF
Cll MB6S-E3/80 GND = —
GND 1
JP1 £ 2 — — GND
Khoi nguon oo =

Hinh 3. 9: So' d6 nguyén ly khéi nguon

Bdng 3. 1: Thong sé, gia tri cac linh Kién si dung

STT Tén linh kién 0 bién ap Dong dign
lwgng | (VDC) (mA)
1 Module ESP8266 1 3.3 80
2 Cam bién radar 1 5 3
3 | Cam bién anh sang 1 3.3 8.3
4 MOC 3021 1 3.3 15
5 BT137 1 3.3 100
Téng dong tiéu thu caa hé théng 203.3
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Vi gia tri tinh dugc tir ban trén tién hanh lua chon mach nguén AC-DC vao
220VAC ra 5VDC 700mA dé cap ngudn cho cam bién radar, cam bién anh sang.
Sau d6 qua mach giam ap LM1117 ha &p xudng con 3.3V cung cap cho céc linh

kién khac hoat dong.

Hinh 3. 10: Mach chuyén doi AC-DC 220V ra 5V
< Thong sé k¥ thuat:
e Dién 4p dau vao: AC 85 dén 265V 50/60 hz hoic DC 100 dén 370V.

Dong vao: 0.0273A (AC110V) 0.014A (AC220V).
e Dong khai dong: 20A.

e Dién 4p dau ra: DC 5V (+/- 0.2 V).

e Dongra: 700 mA.

e COng suat: 3,5W.

e Nhiét d6 hoat dong: -20 dén 60°C.
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e Do am twong dbi: 40-90% RH.

e Daura5V, dongra(min) 0A, dong ra (max) 700mA, dong dinh: 800mA, pham
vi dién &p ra: 4.8 dén 5.2V.

e COng suat dau ra: 0 dén 4W (dong dién DC).
e Hiéu suét dau ra: 80%.
e Bao vé qua dong va qua ap: Co.

e Kich thudc: 3 x2x 1,8cm.
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3.4  So d6 nguyén ly toan mach

3 :
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100aF 5
Khii cim bién Radar 0 GND
A @ Iy e w gk 5
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Hinh 3. 11: So dé nguyén ly todn mach
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4.1

4.2
421

CHUONG 4: THI CONG HE THONG

GIOI THIEU

M6 hinh bao gom 2 phan thi ¢éng: phan cirng va phan mém.
Phan cing:

Bao gdm 1 mach PCB chung cho toan b hé théng véi kich thuéc 520mm x

550mm. Mach duoc in hai I6p (Top va Bottom).

Sir dung hop dén co san trén thi truong.

Phan mém:

Lap trinh cho ESP8266, diéu khién tat mg dén va truyén nhan dix liéu tir Server.
Str dung app Blynk diéu khién dén.

THI CONG HE THONG

Thi cong board mach

Cac module, cam bién duoc tich hop trén 1 board mach duy nhat.

Board mach duoc thiét ké bang phan mém Altium.
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Hinh 4. 2: PCB mdt dudi
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Hinh 4. 4: So do bo tri linh kién mat dudi
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Bdng 4. 1: Danh sach linh ki¢n s dung

STT Tén linh kién Giatri
1 ESP-07 3.3V
2 Cam bién radar 5V
3 Cam bién quang tr& 3.3V
4 Bién tro 10kQ
5 bi¢n tro 4.7kQ, 10kQ, 330Q, 470Q
6 Transistor C1815 5V
7 LM358 3.3V
8 LM1117 3.3V
9 Moc3021 3.3V
10 BT137 3.3V

4.2.2 Lap rap va kiém tra

Phan nay trinh bay Iap rap cac linh kién vao trong mach, bao gom mach nguon va
mach PCB d thiét ké. Sau khi thiét ké xong PCB em tién hanh dat gia cong mach in. Ta

l3p linh Kién vao dang vi tri trén so db va tién hanh han.

Dung d6ng hd VOM dé kiém tra toan bo hé thong mach diéu khién bao gdm chan

nguon, chan diéu khién xem co6 du dién ap, bi hé hay chap mach khéng.
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G6000

ja 2]

PEFPRFEF

L)

Hinh 4. 6: Mqt trén board khi lip linh kién
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Hinh 4. 7: Mat dwoi board khi Idp linh kién
43 DONG GOI VA THI CONG MO HINH
4.3.1 DPéng géi b diéu khién
Sau khi thi cong va kiém tra mach da chay, tién hanh dat mach vao vo hop dén.

Em sir dung lai vo hop dén co san trén thi truong.
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Hinh 4. 8: Board mach sau khi dwoc cho vao hop den
4.3.2 Thicéng mé hinh
Em da thiét ké mach pht hop véi mé hinh hop dén c6 san trén thi truong. Mach

nguon va mach diéu khién duoc dat gon trong mé hinh nay.
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Hinh 4. 10: M6 hinh mgt sau
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44 LAP TRINHHE THONG
4.4.1 Luwu d6 giai thuat

Yéu cau diéu khién: sau khi két ndi wifi thanh céng, ta m& wng dung Blynk hay
truy cap giao dién Web Server. Sau d6 tién hanh diéu khién bat tat thiét bi bang thao tac
trén giao dién dé tac dong dén hé thdng, dong thoi giam sat duoc trang théi caa thiét b.

C6 hai ché d6 cho dén hoat dong | auto va manual.

Chuwong trinh chinh
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CAu hinh hé
théng

Sai
C6 két ndi wifi
Chon ché do didu \_ 53 .
khién dén ”
\ 4
Ché d6 Manual Ché d6 auto

»i
)

Y

Cép nhat trang
théi

\ 4
( Kétthac )

Hinh 4. 11: Luu dé diéu khién thiét bj
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Giai thich luu d6:

ESP8266 s& tién hanh két ndi Interner (wifi), va thiét 1ap két néi véi Server. Doi
khi két ndi thanh cong. Néu co trao do6i véi Server (nguoi ding tac dong vao giao dién
tng dung Blynk hoic cd tin hiéu tir Server gui xudng), thi dén s& duoc diéu khién theo
yéu cau ngudi dung. O bat ky trudng hop diéu khién nao thi trang thai cua dén ciing diéu
duoc luu lai va hién thi trén giao dién @ng dung va giao dién Web.

Néu ESP8266 khdng két ndi wifi thi dén s& mic dinh & ché do auto.

Khi nguoi dung tac dong vao giao dién trén ing dung Blynk, thi dén sé dugc bat
tat, dong thoi s& giri trang thai caa dén 1én Server.

Khi nguoi dung tac dong vao giao dién web, thi ESP sé& nhan tin hiéu tir web, dén
s& duoc bat tat trong ung, dong thoi s& giri trang thai cia dén qua Server.

Chuwong trinh chon ché d hoat dong ciia dén
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Chon ché do

Nhén nat Sai

chuyén ché do
trén app

Ché d6 auto

A 4

Pung

Ché @6
manual

C6 chuyén dong

bén sang Peén Tit
Dén sang
< \ 4
v
\ 4 Canh béo den
( Retun ) sap tat

&
[«

Y

Dbén Tit

A 4

( Return )

Hinh 4. 12: Luu do lia chon ché dé hoat dong ciia den
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Giai thich lwu dd:
Pén c6 hai ché do diéu khién la auto va manual:

e O ché do auto ESP8266 s& doc dir liéu tra vé tir cAc cam bién, dén chi sang khi
thoa man cing lac hai diéu kién d6 1a khi troi t6i va co6 ngudi chuyén dong
trong pham vi quét caa cam bién. Sau khi hét thoi gian delay dé dén sang, dén
s& chop sau d6 sang tiép thém 3 gidy dé canh bao cho ngudi dung biét dén sip
tat.

e O ché @6 manual ngudi ding cd thé truc tiép didu khién trang thai hoat dong
ctia dén ma khong can xét diéu kién cua hai cam bién. Nguoi ding c6 thé diéu
chinh qua app Blynk hay qua giao dién Web.

e Dén chi hoat dong & ché do auto khi ca trén app Blynk va trén giao dién Web

diéu chon ché d¢ auto va khi dén khong két néi dugc wifi.

Luwu d6 giai thuat Web Server
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( Bét diu )

Khéi tao hé théng

»i
Y
y

A

Két ndi Internet

l

Két ndi Server

Két ndi thanh
cong

Thuyec hién truyén
nhan dir liéu

) 4
( Két thuc >

Hinh 4. 13: Luu do gidi thugt Web Server
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Giai thich luu db:

Nguoi ding truy cap vao Web Server sau khi hé théng da duoc cau hinh, va két
ndi thanh céng voi Server. Hé thdng sé lién tuc giri yéu cau 1én Server dé xem cé hoat
dong truyén nhan di liéu hay khdng. Néu co thi dir liéu s& duoc truyén nhan, déng thoi

trang thai cua thiét bi duogc luu trit lai dé c6 thé giam sat duoc.

4.4.2 Phan mém lap trinh cho vi diéu khién

Gi6i thiéu phan mém Arduino IDE

MBoi trudng phét trién tich hop (IDE) cia Arduino 1a mot eng dung nén tang duoc
viét bang Java, va tir IDE nay sé& duoc sir dung cho Ngon ngix Iap trinh xtr Iy (Processing
programming language) va project Wiring. Céng cu nay dugc doi ngii ki su cua Arduino
phét trién va c6 thé chay trén Windows, MAC OS X va Linux. N6 dugc thiét ké dé danh
cho nhimg ngudi mai tap tanh 1am quen véi linh vuc phét trién phan mém. N6 bao gom
mot chuong trinh code editor véi cac chic ning nhu danh dau cu phap, tu dong brace
matching, va tu dong canh I¢, ciing nhu compile (bién dich) va upload chuong trinh 1én
board chi vai 1 ¢t click chudt. Mot chuong trinh hodc code viét cho Arduino duoc goi la

mot sketch.

Céc chuong trinh Arduino duoc viét bang C hoic C++. Arduino IDE di kém voi
mét thu vién phan mém duoc goi 1a "Wiring", tir project Wiring gdc, cé thé gilip cac thao

tac input/output dugc dé dang hon.

Nguoi sir dung chi can dinh nghia hai ham dé thuc hién mot chuong trinh hoat

dong theo chu trinh:

e Setup(): ham chay mét 1an duy nhat vao ldc bt diu cua mot chuong trinh dung

dé khoi tao cac thiét lap.
e Loop(): ham duoc goi l3p lai lién tuc cho dén khi bo mach duoc tit.

Chu trinh d6 c6 thé md ta trong hinh dudi day:

BO MON PIEN TU CONG NGHIEP - Y SINH
63



CHUONG 4: THI CONG HE THONG

Bat ngudn
void setup()

void loop()

Nhan reset

Hinh 4. 14: Quy trinh lam viéc cua Arduino

Arduino IDE 14 noi dé soan thao code, kiém ra 15i va upload code.

€9 sketch_jul26a | Arduino 1.8.12 — [l X
File Edit Sketch Tools Help

sketch jul2Ba

kaid setup() { a

f{ put your setup code here, to run once:

void loop() {

/{ put your main code hers, to run repeatedly:

W

Hinh 4. 15: Giao dién ldp trinh Arduino
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Arduino IDE Menu:

‘File Edit Sketch Teools Help

Hinh 4. 16: Giao dién menu arduino IDE

Filemenu:

File| Edit Sketch Teools Help

Mew Cirl+M

Open... Ctrl+ O

Open Recent g
Sketchbook *
Examples L
Close Crl+W

Sawve Ctrl+ 5

Save As... Ctrl+ Shift+ 5

Fage Setup Ctrl+ Shift+ P
Print Ctrl+P

Preferences Ctrl+ Comma

Quit Ctrl+ )

Hinh 4. 17: Giao dién file menu arduino IDE
Trong file menu ching ta can quan tam t&i muc Examples, vi ddy 1a noi chira cac
code chuong trinh mau nhu diéu khién nhap nhay led, céch sir dung cac chan digital,

analog, cam bién...
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sketch_jul26a | Arduino 1.8.12
File Edit Sketch Tools Help

New Ctrl+ N
Open... Ctrl+O
Open Recent >

Sketchbook >
Examples 2
Close Ctrl+W

Save Ctri+S

Save As.. Ctrl+Shift+5S

A
Built-in Examples
01.Basics
02.Digital
03.Analog
Page Setup  Ctrl+5Shift+P 04.Communication
Print Ctrl+P 05.Control

AnalogReadSerial
BareMinimum
Blink
DigitalReadSerial
Fade
06.Sensors ReadAnalogVoltage
07.Display
Quit Ctrl+Q 08.Strings
09.UsB
10.StarterKit_BasicKit
11.ArduinolSP

Preferences Ctrl+Comma

L VR VI VIR VIR VIR VI V)

Examples for any board
Adafruit Circuit Playground
Blynk

Bridge

Ethernet

Firmata

LiquidCrystal

sD

Stepper

Temboo

RETIRED

L R VY,

Examples for Generic ESP8266 Module
ArduinoOTA
DMNSServer
EEPROM
ESP8266
ESP8266AVRISP
ESP8266HTTPClient
ESP8266httpUpdate
A

R A Y

Hinh 4. 18: Giao di¢n Examples menu

Arduino IDE Sketch menu:
e Verify/ Compile: chic ning kiém tra I3i code.
e Show Sketch Folder: hién thi noi code dugc luu.
e Add File: thém vao mot Tap code méi.

e Import Library: thém thu vién tir bén ngoai cho IDE.
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File Edit Sketch Tools Help

> Verify/Compile Ctrl+R
Upload Ctrl+U
sketch Upload Using Programmer Ctrl+Shift+U

Export compiled Binary Ctrl+Alt+5

void =4
/7 Bl Show Sketch Folder Crl+K
Include Library 3 &

} Add File.. Manage Libraries... Ctrl+Shift+l

void loop() { Add ZIP Library...

our main code here, to run repeg

Arduino libraries
} Bridge

Esplora

Ethernet

Firmata

GSM

Keyboard

LiquidCrystal

Mouse

Robot Control

Robot IR Remote

Robot Motor

SD

Servo

SpacebrewYun

Stepper

TFT

Temboo

WiFi

Hinh 4. 19: Giao dién Sketch menu
Tool menu:

Tools Help

I Auto Format Ctrl+T
Archive Sketch

' Fix Encoding & Reload
Serial Monitor Ctrl+5Shift+ M

Serial Plotter Ctrl+Shift+L
WiFi101 Firrmware Updater

Board: "Arduino/Genuino Uno" >
Port
Get Board Info

Programmer: "AVRISP mkll" ¥

Burn Bootloader

Hinh 4. 20: Giao dién Tool Menu Arduino IDE

Trong muc Tools ta quan tdm cac muc Board va Serial Port. Trong muc Board,

can phai lra chon board mach cho phu hop véi loai board sir dung. Néu sir dung loai
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board khac thi phai chon dung loai board ma minh dang co, néu sai thi khi Upload chuong
trinh vao chip s& bj 16i. Vi sir dung Module ESP8266 cho dé tai nay nén ching ta s& chon
Board: “Generic ESP8266 Module”.

Tools Help
Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload

Manage Libraries... Ctrl+Shift+l
Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L

WiFi101 / WiFiNINA Firmware Updater

Boards Manager...

Board: "Generic ESP8266 Module” |

Builtin Led: "2" 3 &

Upload Speed: "115200" 3 Linino One

CPU Frequency: "80 MHz" 3 Arduino Uno WiFi

Crystal Frequency: "26 MHz" 3 ESP8266 Boards (2.7.0)

Flash Size: "1MB (FS:64KB OTA:~470KB)" » ®  Generic ESP8266 Module

Flash Mode: "DOUT (compatible)” E Generic ESP8285 Module

Flash Freguency: "40MHz" 3 ESPDuino (ESP-13 Module)

Reset Method: "dtr (aka nodemcu)” E Adafruit Feather HUZZAH ESP8266

Debug port: "Disabled” b Invent One

Debug Level: "None" 3 XinaBox CWO01

IwIP Variant: "v2 Lower Memary” 3 ESPresso Lite 1.0

VTables: "Flash” 3 ESPresso Lite 2.0

Exceptions: "Legacy (new can return nullptr)” 3 Phoenix 1.0

Erase Flash: "Only Sketch” 3 Phoenix 2.0

Espressif FW: "nonos-sdk 2.2.1+100 (190703)" E MNodeMCU 0.9 (ESP-12 Module)

SSL Support: "All SSL ciphers (most compatible)” 3 NodeMCU 1.0 (ESP-12E Module)

Port Olimex MOD-WIFI-ESP8266(-DEV)

Get Board Info SparkFun ESP8266 Thing
SparkFun ESP8266 Thing Dev

Programmer: "AVRISP mkll* k|

SparkFun Blynk Board

Burn Bootloader SweetPea ESP-210

Hinh 4. 21: Board ESP8266 su dung
Serial Port: day 1a noi lwa chon cong Com ctia Arduino. Khi chung ta cai dat driver
thi may tinh sé& hién théng béo tén cong Com cua Arduino 1a bao nhiéu, ta chi viéc vao
Serial Port chon dling cong Com dé nap code, néu chon sai thi khong thé nap code cho

Arduino duoc.

Arduino Toolbar c6 mét sé button va chirc ning cua ching nhu sau:
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»(&)

L G
L S

sketch_dec20a

Hinh 4. 22: Arduino Toolbar
e Verify (1): kiém tra code c6 15i hay khéng.
e Upload (2): nap code dang soan thao vao Arduino.
e New, Open, Save (3): Tao mai, mé va luu sketch.

e Serial Monitor (4): Pay 1a man hinh hién thi dit liéu tir Arduino gui 1én may

tinh.

ocal variables. Maximum 1s 20

Arduino/Genuina Una on COM

Hinh 4. 23: Chuong trinh nap thanh céng

Viét chwong trinh hé théng

Phan nay s& duoc trinh bay ¢ phan phu luc.
45 HUONG DAN SU DUNG, THAO TAC
45.1 Viét tai liéu hwong din sir dung

Bwéc 1: Cap ngudon cho hé thdng. Cap ngudn 220VAC cho ngd ra mach cong suat,
ngudn 220VAC qua cau chinh luu va mach giam ap dé tao nguén DC cap cho mach diéu
khién.
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Buwéc 2: Chd dén khi ESP8266 két ndi voi wifi, ma tng dung Blynk, truy cap Web
Server. Chon ché d¢ hoat dong cua dén, tién hanh diéu khién, giam sat truc tiép trang thai

cua den trén giao dién.

4.5.2 Quy trinh thao tac

Lap nguon

_comen |
&
e

B két noi
Cloud MQTT

w

Dif&urkhién
thiét bi

Hinh 4. 24: Quy trinh thao tac

Sau khi tién hanh cip ngudn, hé thdng s& hoat dong nhu sau:

e Diéu khién qua app Blynk: Nguoi sir dung mé app Blynk. Pang ky tai khoan
(d6i v&i ngudi sir dung chua c6 tai khoan). Sau d6 quét ma QR code da dugc
dan trén hop dén dé vao Project. Phat wfi tir dién thoai véi tén mic dinh: “Do
An Tot Nghiep” mat khau: “12345678”.
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AUTO/MANUAL BUTTON

Hinh 4. 25: Giao dién Project diéu khién den
Sau d6 nhan vao biéu tugng hinh A trén goc phai dé khoi chay. Chon ché do
hoat dong cuia dén, c6 thé diéu chinh thoi gian delay sang cia dén truc tiép trén
app bang cach kéo diéu chinh thanh TIMER.
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WIFI

MAIN WIFI

AUTO/MANUAL BUTTON AUTO/MANUAL BUTTON

Hinh 4. 26: An ndt chon ché dé hoat dong ciia dén (Auto/Manual)
Ngoai ra con c6 thé d6i wifi truy cap caa dén truc tiép trén ang dung bang cach
nhan vao thé “WIFI” trén ung dung. Ct phap d6i wifi 1a “abce:123”, véi “abe”

la tén cta wifi va “123” mat khau cua wifi do.

BO MON PIEN TU CONG NGHIEP - Y SINH
72



CHUONG 4: THI CONG HE THONG

DOl TEN WIF

He thong da khoi dong

Moi nhap SSID va PASS wifi
Theo dinh dang abc;123

abc la SSID, 123 1la PASS

Hinh 4. 27: Giao dién doi wifi ket néi voi den
e Diéu khién qua giao dién Web Server: Ngudi sir dung sir dung trinh duyét
trén dién thoai hay may tinh truy cap duong dan

“http://iotsmartthing.pythonanywhere.com/”.
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@ iot-Website x + = O X

& 5 C © Khongbaomat | iotsmartthing.pythonanywhere.com w O * O :

Home Log in

Hiéu & My

IoT

- Internet of Thmgs

Trudng Su pham Ky thuat

Hinh 4. 28: Giao dién Web Server

e Sau d6 nhin vao Log in véi User name: “admin” va Password: “iot@2020” dé

dang nhap chon ché do va diéu khién den.

@ ioT-website X+ - a X
& =3 C A Khdngbdomat | iotsmartthing.pythonanywhere.com/api/log-in/ B v O %O
Username:

admin
Password:

Hinh 4. 29: Giao dién dang nhap
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@ ioT-website X  + — 5] X

€ C  ©® Khong bio mét | iotsmartthing.pythonanywhere.com/api/places/devices/get, o B % O » O

Thém khu vuc

Chuyén déng () _ TP Ho Chi Minh
aonsang)

Thiét bil

Hinh 4. 30: Giao dién Web Server chon ché dé va diéu khién den.
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CHUONG 5: KET QUA - NHAN XET - PANH GIA

5.1 GIOI THIEU
Chuong nay trinh bay két qua cua ca qua trinh nghién ctru 1am dé tai trong thoi
gian 17 tuan. Bén canh d6 1a nhan xét, danh gia va dé xuat huéng phat trién caa san pham

mod hinh dé hoan thién va co thé di vao thuc té.

52 KET QUA PAT PUQC

Qua qua trinh nghién ciu va thyc hién dé tai, em nhan thiy dwoc dé tai co kha
ning tng dung vao thuc tién cao, co thé giam sat truc tiép trén tng dung dién thoai va cé
thé diéu hé théng truc tiép trén web, dap ing duoc nhu cau x& hoi hién dai ngay nay va
di dang v6i xu huéng cua thoi dai. Pong thoi dé tai nay ciing 12 mot ngudn tai liéu co gia
tri cho céc ban sinh vién nhitng khoa tiép theo c6 thé tham khao khi nghién ctiu nhimg dé
tai ¢o lién quan cling nhu 13 phét trién thém dé tai tir nén tang c6 san ma em da nghién
ctru. Bén canh d6, em ciing bo sung cho minh nhirng kién thtrc hay va bé ich nhu:

e  Biét cach str dung phan mém altium dé thiét ké so d6 nguyén ly cua hé thong,
thiét ké mach PCB 2 16p.

e Nghién ctu va biét cach két ndi giita ESP8266 véi cac cam bién.

e Hiéu duoc cau tao, chirc ning, chuan két néi, giao tiép cia module ESP8266
qua d6 hiéu duoc hon vé linh vuc 10Ts, truyén trong cong nghiép dang rat c6
tiém ning phat trién.

e Nang cao dugc ki ning thi cong mach (han linh kién, kiém tra cac thanh phan
trong mach).

e Biét cach tinh toan cac gia tri dién ap dong dién trong hé théng dé chon nguén
phu hop.

e Biét két ndi cac linh kién véi nhau sao cho phi hop tao thanh méot hé théng
hoan chinh.

e Biét lap trinh cho arduino, ESP8266 st dung phan mém adduino IDE.
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5.3 KET QUA THUC NGHIEM
5.3.1 M0 hinh

Hinh 5. 1: M hinh hép dén hoan chinh

5.3.2 PDiéu khién, giam sat thiét bi thong qua ing dung Blynk

Giao dién diéu khién va giam sét trang thai cua dén & ché d6 Manual.
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P

T

Hinh 5. 2: Pieu chinh mé den ¢ ché dé Manual

Hinh 5. 3: Pieu chinh tdr dén ¢ ché dé Manual
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Giao dién diéu khién va gidm sat trang théai caa dén & ché do Auto.

™

MER
\
m )

AUTO/MANUAL BUTTON

|
e - ]

Q-

Hinh 5. 5: Giao dién liic dén tat ¢ ché dé Auto
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54 NHAN XET VA PANH GIA

5.4.1 Nhan xét

Sau thoi gian 17 tuan nghién ciru va thuc hién dé tai, hé théng co ban dap wng

duoc yéu cau thiét ké ban dau. Duéi day 1a mot s6 nhan xét:

5.4.2

Nhin chung mé hinh hoat dong dat 100% yéu ciu dé ra ban dau.
Hé thdng hoat dong 6n dinh qua nhiéu lan thir nghiém.

Hé théng st dung ngudn cap nho tir 5V tré xuéng nén an toan cho nguoi sir

dung trudc nguy co dién giat.

Ung dung dién thoai giam sét hé théng cé giao dién dé str dung va quan sat.
Ung dung trén dién thoai hoat dong tét c6 thé dé& dang diéu khién tir xa theo

mong muén cua ngudi ding.

Téc d6 diéu khién twong dbi nhanh.

Giam sat duoc trang théi cua thiét bj.

D& dang sur dung, lap dat va bao dudng.

Tuy nhién hé thong van con nhiéu han ché nhu:

>  Hé thdng phu thudc vao toc do mang wifi, va sy 6n dinh cua Server.

> Sirdung lai hop dén c6 sin trén thi truong.

Danh gia

Trong qua trinh van hanh hé thong, em di ghi nhan lai két qua dugc tong hop.
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Bdng 5. 1: Sé ligu thec nghiém

Cong viéc S6 lan thao tac | Sé lan thanh cong Panh gia
C6 chuyén dong
trong pham vi quét 30 30 Pat

cua cua cam bién

Piéu khién dén qua

, 30 28 Dat
ung dung
Cap nhat ‘trang thai 30 28 Pat
dén
Giam séat cam bién On dinh On dinh Dat

Qua nhitng s6 liéu dugc thong ké & bang trén, em danh gia hé thong vé co
ban da dap tmg duwoc muc tiéu dit ra. Hé thong hoat dong o6n dinh sau nhiéu lan chay,
kiém tra thir trong nhiéu truong hop. M6 hinh nhé gon, thAm my, nhung van dam bao

tinh an toan cao, dé dang lap dat va sir dung.
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CHUONG 6: KET LUAN VA HUONG PHAT
TRIEN

6.1 KET LUAN
Sau thoi gian nghién ctru, tim hiéu va thuc hién em d3 hoan thanh dé tai “NGHIEN
CUU, CAI TIEN VA THI CONG BQ PEN LED TiCH HQP CAM BIEN QUANG,
CHUYEN PONG VA WIFI”. Pat dugc yéu cau ban dau dé ra, cy thé Ia:
% Uu diém:
o Cai tién dugc bo deén co san trén thi trudng.
o Co thé giam sat trang thai va diéu khién dén thong qua tng dung Blynk.
o Giao dién diéu khién va giam sat dé sir dung, than thién ngudi ding.
o Toan bd md hinh c6 thé hoat dong trong thoi gian dai, twong dbi 6n dinh,
dat két qua tot.
< Nhuoc diém:
o Chua c6 hop riéng cho san pham.
o Chua tich hgp duoc nhiéu tinh ning méi.
o St dung dich vu Server, nén con han ché vé sy 6n dinh.
o Giéi han vé thoi gian, kién thic nén hé thong chua duogc tdi wu.
6.2 HUONG PHAT TRIEN
Hé thong hién tai di dap ung duoc viée diéu khién thiét bi. Trong qua trinh
thuc hién, em thay rang dé tai nay rat pho bién, ¢ tinh ang dung rat cao trong
nhiéu dy &n thuc té. Vi vay em dua ra mot sb dé xuat nham cai tién va nang cap hé

théng:
e Thém chirc nang diéu khién do sang cua dén.
e Thém chirc nang diéu khién bang giong noi.

e Thiét ké hop dung riéng cho dén.

BO MON PIEN TU CONG NGHIEP - Y SINH
82



TAI LIEU THAM KHAO

TAI LIEU THAM KHAO
[1]  Nguyén Pinh Phd, “Gido trinh Vi xi Ii , Truong DPHSPKT, Tp.HCM, 2013.

[2] Nguyén Pinh Pha, “Gido trinh: Kj thudt s¢ ”, Nha xuat ban PH Quéc Gia,
Tp.HCM, 2013.

[3]  Nguyén Vin Hiép — Pinh Quang Hiép, “Ldp trinh android co ban , Nha xuét ban
DPH Quéc Gia, Tp.HCM, 2015.

[4] Pham Vin Huy, “Hé thong diéu khién va giam sét cac thiét b; trong nha ”, D6 an
tét nghiép, truong PHSPKT Tp.HCM, 2017.

[5]  Nguyén Ngoc Luc, “Thiét ké, thi cdng md hinh hé thong diéu khién thiét bj dién
va giam sat nha ”, P6 an tét nghiép, truong PHSPKT Tp.HCM, 2018.

[6] Tran Minh Luan — Lam Thanh Pat, “Thiét ké va thi cong hé thong thiét bi diéu
khién nha théng minh ”, B an tét nghiép, truong DPHSPKT Tp.HCM, 2018.

Website tham khao

[1] https://arduino.vn

[2] https://wikipedia.org
[3] https://alldatasheet.com
[4] https://iotmaker.vn

[5] https://phocode.com

BO MON PIEN TU CONG NGHIEP - Y SINH
83


http://www.alldatasheet.com/
https://iotmaker.vn/

PHU LUC

PHU LUC
Code chwong trinh
#define BLYNK_PRINT Serial
#include <ESP8266WiFi.h>
#include "EEPROM.h"
#include <BlynkSimpleEsp8266.h>
#include <PubSubClient.h>
#include <SimpleTimer.h>
#include <ArduinoJson.h>
WidgetLED ALARM(VO0);
WidgetTerminal terminal(\VV20);
#define PIR 12
#define LDR 14

#define LED 4

char auth[] = "vA9_xMZeFqa5HjVSViQ7powY40Dg4eSy";
char ssid_default[] = "Do An Tot Nghiep";
char pass_default[] = "12345678";

char ssid_new[25] ="";

char pass_new[25] ="";

char ssid_buff[25] =" ;

BO MON PIEN TU CONG NGHIEP - Y SINH

84



PHU LUC

char pass_buff[25] =" ;

boolean switchStatus = 1;
boolean switchStatuswW = 1;

boolean ledStatus = 0;

boolean valPIR ;
boolean valLDR ;
boolean sttPIR ;

boolean sttLDR ;

boolean flagl =0 ;

boolean flag2 =0 ;

int valueTimer = 5;

SimpleTimer timer;

unsigned long timel = 0;

unsigned long time2 = 0;

unsigned long time_delay = 0;
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#define mqtt_server "m16.cloudmqtt.com”
#define mqtt_topic_pub "subscribeTopic2"
#define mqtt_topic_sub "publishTopic2"
#define mqtt_user "vwlfeugw"

#define mqgtt_pwd "YM_PrssCv2Iu*"

char sever[] ="";

char mqtt2[200] = "";

boolean wifiStatus = 0;

const uintl6_t mqtt_port = 19932;
WiFiClient espClient;

PubSubClient client(espClient);

String receiver ="";
String sttOn = "gateway?2-ld1:a-statusA";

String sttOff = "gateway?2-1d1:b-statusA";

String getValue(String data, char separator, int index)

{

int found = 0;
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int strindex[] = {0, -1};

int maxindex = data.length()-1;

for(int i=0; i<=maxIndex && found<=index; i++){
if(data.charAt(i)==separator || i==maxIndex){
found++;
strindex[0] = strindex[1]+1;

strindex[1] = (i == maxIndex) ? i+1 : 1,

return found>index ? data.substring(strindex[0], strindex[1]) : """

¥

void delete_eeprom(){
for (inti = 0; i <64; i++) {
EEPROM.write(i, 0);
delay(5);

}
EEPROM.commit();
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void callback(char* topic, byte* payload, unsigned int length) {

for (inti=0; i < length; i++) {
char receivedChar = (char)payload[i];
receiver += receivedChar;

}

//Serial.printin();

// Serial.print("Chuoi nhan duoc: *);

Il Serial.printin(receiver);

check_control();

¥

void reconnect() {
/I Cho t6i khi két noi
while (Iclient.connected()) {
Il Thuc hién két ndi véi matt user va pass
if (client.connect("ESP8266Client",mqtt_user, mqgtt_pwd)) {
Serial.printIin(*'connected");
client.publish(mqtt_topic_pub, "ESP_reconnected");
client.subscribe(mqtt_topic_sub);
}else {

Serial.print("failed, rc=");
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Serial.print(client.state());
Serial.printIn(* try again in 1 seconds");

delay(1000);

k
k
ky

void setup() {
Serial.begin(9600);
pinMode(PIR, INPUT);
pinMode(LDR, INPUT);,
pinMode(LED, OUTPUT),
Serial.printIn("Start™);
EEPROM.begin(64);
/ldelete_eeprom();
Serial.printin(*Da xoa eeprom");
EEPROM.get(1,ssid_new);
delay(100);
EEPROM.get(30,pass_new);
String st1 = ssid_new;
String st2 = pass_new;

Serial.print("1D:");
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Serial.printin(stl);
Serial.print("Length:");
Serial.printin(stl.length());
Serial.print("Pass:");
Serial.printin(st2);
Serial.print("Length:");
Serial.printIn(st2.length());
if ((stl.length() > 2)&& (st2.length() > 2)){
WiFi.begin(ssid_new, pass_new);
int wifi_ctr =0;
while (WiFi.status() '=WL_CONNECTED) {
for (inti=0;i<20;i++)
{
if (WiFi.status() == WL_CONNECTED){
Serial.printIn("WiFi new connected");
Blynk.begin(auth, ssid_new, pass_new);
wifiStatus = 1;
break;
b
Serial.print(".");

delay(500);
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break ;

¥
}
if (wifiStatus == 0) {
WiFi.begin(ssid_default, pass_default);
while (WiFi.status() '= WL_CONNECTED) {
for (inti1=0;1<20;i++)
{
if (WiFi.status() == WL_CONNECTED){
Serial.printIn("WiFi default connected™);
Blynk.begin(auth, ssid_default, pass_default);
wifiStatus = 1;
break;
b
Serial.print(".");

delay(500);

break ;

¥

}
ALARM.off();

analogWrite(LED, 0);
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Blynk.notify("Device Start!");

terminal.clear();

terminal.printIn(F("He thong da khoi dong"));
terminal.printin(F("Moi nhap SSID va PASS wifi"));
terminal.printin(F("Theo dinh dang abc;123"));
terminal.printin(F("abc la SSID, 123 la PASS "));
terminal.flush();

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

timer.setInterval(500, readSensor);

¥

void loop() {
timer.run();
Blynk.run();
If ((switchStatus == 1)&&(switchStatusW == 1))
{
if ((valPIR == 0) && (valLDR == 1))
{
analogWrite(LED, 1024);
ALARM.on();

update_status(1);
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//Serial.printin("Bat");
flag2 = 1;
timel = millis();

¥

/lelse flag2 = 0;

if (valPIR == 0)&&(flag2 == 1))

{
if (flagl == 1)
{
time2 = millis();
k

else timel = millis();
//Serial.printin("Reset time");
}
time_delay = valueTimer * 1000 ;
//Serial.printin(time_delay);
if (( (unsigned long) (millis() - timel) > time_delay ) && (flagl == 0) && (flag2 ==
1))
{
//Serial.printin("Tat");
analogWrite(LED, 0);

turnOff();
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ALARM.off();
update_status(2);
delay(1000);
analogWrite(LED, 1024);
ALARM.on();
update_status(1);
time2 = millis();
flagl =1,
b
if (( (unsigned long) (millis() - time2) > 3000 )&&(flagl == 1) && (flag2 == 1))
{
analogWrite(LED, 0);
turnOff();
ALARM.off();
update_status(2);
flagl = 0;

flag2 = 0;

}
if (wifiStatus == 1)

{

if (Iclient.connected()) {
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reconnect();

ky

client.loop();

k
BLYNK_WRITE(V1)

{

int i = param.asint();

if (switchStatus == 0)

{

if (i==1)

{
analogWrite(LED, 1024),
ALARM.on();
update_status(1);

¥

else

{
analogWrite(LED, 0);
ALARM.off();

update_status(2);
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}
}
}
BLYNK_WRITE(V3)
{
int i = param.asint();
if i==1)
{
switchStatus = 1;
}
else
{
switchStatus = 0;
}
}
BLYNK_WRITE(V?2)
{

valueTimer = param.asint();
/lanalogWrite(14, value);

¥
BLYNK_WRITE(V6)

{
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int i = param.asint();

if (i==1)

{ delete_eeprom();
delay(50);
terminal.printin(ssid_buff);
terminal.printIn(pass_buff);
EEPROM.put(1, ssid_buff);
EEPROM.put(30, pass_buff);
EEPROM.commit();
terminal.printin("CAP NHAT THANH CONG");
terminal.printIn("Auto reboot...");
terminal.flush();
delay(2000);

ESP.restart();

else

¥
¥

BLYNK_WRITE(V7)

{
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int i = param.asint();

if (i==1)

{ delete_eeprom();
delay(50);
terminal.printin('Da xoa bo nho");
terminal.flush();

¥

else

}

}

BLYNK_WRITE(V20)

{
String t = param.asStr();
String id = getValue(t, ';', 0);
String pass = getValue(t, ';', 1);
terminal.print("SSID :");
terminal.printin(id);
terminal.print("PASS :");
terminal.printin(pass);

terminal.flush();
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id.toCharArray(ssid_buff,25);
pass.toCharArray(pass_buff,25);

¥

void readSensor()

{
valPIR = digitalRead(PIR);
valLDR = digitalRead(LDR);
sendmqtt();

/I Serial.print("Sensor PIR: ");

/I Serial.print(valPIR);

/I Serial.print(" ");

/I Serial.print("Sensor LDR: ");

/I Serial.printin(valLDR);

}
void turnOff()

{
for (intj=1000; j>=0;j=j-50)
{
analogWrite(LED, j);
delay(50);

}
analogWrite(LED, 0);
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¥

void sendmqtt(){ // Ham truyén dit liéu 1&n server mqtt
DynamicJsonBuffer jsonBuffer;
if (valPIR == 0){
sttPIR = 1;
}
else sttPIR =0;
if (valLDR == 0){
sttLDR =1;
}
else sttLDR =0;

String stringMoti = String("'{\"serial\'":\"sen4\", \"type\":1, \"value\":") + String(sttPIR)
+ String("}");

+ String("}");
JsonObject& root3 = jsonBuffer.parseObject(stringMoti);
JsonObject& root4 = jsonBuffer.parseObject(stringLig);
char outputC[200];

char outputP[200];

root3.printTo(outputC);
root4.printTo(outputP);

/[Serial.printin(output);
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/[ client.publish(mgtt_topic_sub, stringsta);
client.publish(mqtt_topic_pub, outputC);
client.publish(mqtt_topic_pub, outputP);
/I client.publish(mqtt_topic_pub, mqtt);
}
void update_status(int i)
{
switch(i){
case 1: sttOn.toCharArray(mqtt2,100);
client.publish(mqtt_topic_pub, mqtt2);
break;
case 2: sttOff.toCharArray(mqtt2,100);
client.publish(mqtt_topic_pub, mqtt2);
break;

default: break;

}
¥
void check_control()
{
receiver.trim();
String checkl = getValue(receiver, '-', 0);

Serial.printin(checkl);
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if (checkl == "gateway2")

{

if (receiver.length() == 15)
{

String value = getValue(receiver, -, 1);

Serial.printin(value);
if (value == "mode:a")
{
switchStatuswW = 1;
//Serial.printin(switchStatusW);
}
if (value =="mode:b")
{
switchStatusW = 0;

//Serial.printin(switchStatusw);

¥
k

if (receiver.length() == 23)
{

String value = getValue(receiver, '-', 1);

Serial.printin(value);
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//Serial.printin(switchStatusw);
if ((value =="ld1:a")&& (switchStatusW == 0))
{
analogWrite(LED, 1024);
ALARM.on();
update_status(1);
}
if ((value =="1d1:b")&& (switchStatusW == 0))
{
analogWrite(LED, 0);
ALARM.off();
update_status(2);
}
}
}

receiver = """

¥
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