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Nguoi thye hién dé tai
Tran Binh Trong — Nguyén Dinh Khuong
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Loi dau tién, chiing em xin tran trong giri 10i cam on dén thdy ThS. Phan Van
Hoan ngudi da nhiét tinh hd tro, giai dap cac khic méc, truyén dat kién thirc, theo ddi
sat sao qua trinh 1am dd an, tir d6 thdy dong gop v kién dinh hudng cho dé tai ciing
nhu dong vién ching em trong qua trinh 1am dé tai nay.

Tiép dén, chung em ciing xin cdm on dén cac thﬁy c0 khoa Bién- Dién tir da tao
moi diéu kién cho chung em thuc hi¢n dé tai dic biét 1a théy PGS.TS Nguyén Thanh
Hai va thay ThS.Vd Pirc Diing. Chinh nhimng kién thirc, k¥ ning quan trong ma cac
thay co da truyén tai ma chung em c6 thé van dung dé giai quyét cac van dé gap phai
khi thuc hién dé tai.

Mic du di ¢d ging nd luc hét sirc ciia minh, song chic chin d6 4n khong tranh
khoi nhitng thiéu s6t. Chung em kinh mong nhén dugc sy théng cam va chi bao tan
tinh ctia thay co.

Nguoi thue hién

Tran Binh Trong — Nguyén Dinh Khuong
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CHUONG 1: TONG QUAN

CHUONG 1: TONG QUAN

1.1 D3t van dé

Ngay nay, khoa hoc cong nghé phat trién manh mé va di tao ra nhirng san pham
thong minh, tién l¢i, da dang véi nhiéu chtrc nang khac nhau dé phuc vu nhu cu ngay
cang cao cua con nguoi. Bén canh do, viéc tiét kiém nang luong luon dugc dac biét
quan tdm trong moi linh vuc.

Trong ndng nghiép, ngoai nhitng yéu td nhu phan bon, nude, d6 am, nhiét do thi
anh séng ciing 1a mot phan thiét yéu dé cay trong phat trién tdt vi thé viéc chiéu sang cho
cac loai hoa, cay tré)ng ra kip thoi vu, dip 1& dang dugc dic biét quan tam.

Tai nhidu trang trai trong thanh long, hoa clic, nudi cdy mé... & mot s dia
phuong trén ca nudc, tir nhiéu nim nay, bong deén soi ddt van duoc st dung dé chiéu
sang cho cdy trong nham kich thich cdy ting truéong. Bong dén soi dt duoc vi nhu 1a
“mit troi nhan tao” danh riéng cho ndng nghiép, khong nhiing cho anh sang kha dong
déu ma con phat ra lugng nhiét nang sudi 4m cho ciy trong gitp kich thich ré phat tién
va thyc hién phan ng quang hoc, tir do kich thich tang truong. Cho nén, du cay dugc
trong trong phong nudi cay mo, khong tiép xic véi anh sang mit troi hodc vio ban
dém, cdy van thyc hién tét qué trinh quang hop. Ngoai ra, dén soi dét co cong dung
xua dudi sdu bo va nhitng con vat dém gay hai cho vuon tuoc. Bén canh nhing wu
diém trén thi dén soi ddt lai tiéu hao nhiéu dién ning trong khi str dung.

bic biét dbi vai trang trai tréng hoa cuc & nhirng noi c¢6 khi hau lanh, nguoi tréng
phai dung dén soi dét dé canh thoi gian sang va sudi 4m cho cay dé cay ra hoa dung dip
Tét va mang lai gia tri kinh t& cao. Vi vy tuy vao cac mdc thoi gian trong nim ma
ching ta phai diéu chinh anh sang hop 1y dé cay trong phat trién dat nang suit cao va
mang lai hiéu qua kinh té cao.

Nhan thiy tim quan trong ctia nhitng van dé trén nhom d3 nghi ra y tudng thiét
ké hé théng chiéu sang cho cay trong nham ting ning suét va tiét kiém ning luong gop
phan nang cao thu nhap cho ngudi nong dan.

Trong phan d6 4n, nhom bao cao s& di sau vao cach diéu khién do sang dén va
sit dung anh sang nhan tao dé tham sang, ciing nhu str dung cong nghé khong day

(Zigbee) dé giao tiép, diéu khién mang ludi anh sang.
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1.2 Muc tiéu

Thiét ké va thi cong hé thong c6 kha ning diéu khién va giam sat hé thong

chiéu sang gdm c6 ba deén chicu sang. H¢ thong gom c6 mot mach trung tam dung dé

truyén dit liéu va ba mach phu nhan dit liéu dé diéu khién hé thdng chiéu sang. Sir

dung chuin truyén ZigBee dé tmyén nhan tin hiéu két ndi voi cac thiét bi thanh mot

mang dé de diéu khién gidm sat.

Hé théng cho phép nguoi su dung co thé bat tat, diéu chinh do sang dén ¢ hai

ché do 12 bang tay va tu dong ciing nhu gidm sat qua man hinh cam tng HML

1.3 Gidi han

Hé thong chi c¢6 hai ché d6 diéu khién: hen gio ty dong va hen gio bang nit cam
g cling nhu hién thi trang thai hé thong chi thong qua man hinh HMI.

Khoang cach truyén giita mach phy va mach trung tdm 13 khoang 40m trong
nha va 120m ngoai troi.

Hé thong chi diéu khién duoc 3 dén chiéu sang va chi sir dung cam bién quang
dé phat hién tinh trang hu hong cua hé thong chiéu sang.

Giao dién don gian chi c6 nhap mat khau va nat cam ung dé diéu khién hé
thdng chiéu sang

Str dung bo sac cua céc thiét bi di dong dé c?ip nguén cho cac board mach.

1.4 N¢i dung thuc hién

Chuwong 1: Tong quan

Gi6i thiéu 1y do chon dé tai, muyc tiéu, giéi han, cac ndi dung nghién ciru.
Chuong 2: Co sé Iy thuyét

Trinh bay, gi6i thiéu tong quan vé cong nghé Zigbee.
Gi6i thiéu tong quan vé Arduino.

Gi6i thiéu cac chudn giao tiép dugc sir dung trong dé tai.
Chuwong 3: Thiét ké hé thong diéu khién

Thiét ké so @6 khéi cho hé théng.

Thiét ké mo hinh mang Zigbee

Phan tich lya chon linh kién stir dung trong mach.

Thiét ké cac board mach.

Lap luu dd giai thuat cho cac ché do diéu khién.
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e Chuong 4: Thi cong hé thong

- CAu hinh ché do hoat dong cho cac mo-dun Xbee S2 béng phﬁn mén XCTU.
- Lap trinh cho h¢ théng.

- Thi cong cac mach di duoc thiét ké va ghép cac mo-dun véi nhau.

e Chuong 5: Két qua va danh gia.

- Trinh bay két qua dat dugc.

- Danh gid sy 6n dinh cua hé théng.

e Chuong 6: Két luin va huéng phat trién

- Hudng phat trién dé tai.
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CHUONG 2: CO SO LY THUYET
2.1 Tong quan vé mang Zigbee
2.1.1 Téng quan

Zigbee 1a mot giao thirc dugce xay dung theo chuan IEEE 802.15.4 (mdt tiéu chuin
ky thuat xac dinh hoat dong cua mang ca nhan). Giao thic nay duogc tao ra nham dap
g yéu cau cho mot mang két ndi cac thiét bj voi gia thanh thap, cong suét thap va

céc ing dung yéu cau phai c¢6 kha ning linh dong trong pham vi rong.

Zigbee 1a mot cong nghé khéng day cung cap mot giai phap truyén dir liéu khong
day véi yéu cau téc do truyén dir liéu thap, hiéu qua ning luong va két ndi mang an
toan. Nho vao kiéu thiét ké truyén thong dic thu theo hinh Zigzag twong tu nhu t6 ong
ma ZigBee c6 kha ning cho phép nhiéu nhom thiét bi truyén thong tin voi nhau trong
cung mot khoang thoi gian. Giao thirc Zigbee duoc xay dung va phé chuan boi cac
thanh vién cia Zigbee Alliance (hon 300 nha san xuat ban dan hang dau, cac cong ty

cong nghé, cong ty dich vu).

2.1.2 Céu tric mang Zigbee i
Giao thirc mang Zigbee bao gom 5 16p mang:

e Lép vat ly: Pay 1a 16p giao thirc thap nhit va chiu trach nhiém kiém soat va
kich hoat bo thu phéat vo tuyén va cling dé chon tan sd kénh va giam sat kénh.
N ciing chiu trach nhiém lién lac v6i cac thiét bi radio. Truyén thong dit lidu
hodc 1énh dugc thuc hién bang cach sir dung goéi. Mdi goi PHY bao gom tiéu dé
ddng bo hoa (SHR) (chiu trach nhiém dong bd héa may thu), tiéu dé vat 1y
(PHR) (chtra thong tin vé d6 dai khung) va tai trong PHY (dugc cung cip boi
cac 16p trén dudi dang khung va bao gdm dit liéu hodc 1énh).

e Kiém soat truy cip trung binh hoic 16p MAC: N6 hoat dong nhu mot giao
dién gitra 16p vat Iy va cac 16p mang. N6 chiu trach nhi¢m déng bo hoa céc thiét
bi trong mang. Khung MAC (duoc diéu phdi vién sir dung dé truyén Beacons),
khung dir liéu, khung x4c nhan hodc khung 1énh. N6 bao gdbm MAC Header
(chtra thong tin vé bao mat va dia chi), MAC Payload c6 kich thudc chiéu dai
thay d6i (chitra dit liéu hodc 1énh) va Footer MAC (chitra chudi kiém tra khung

16 bit dé xac minh dit liéu)
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e Lép mang: Lop nay két ndi 16p ung dung véi 16p MAC. Né quan 1y sy hinh
thanh va dinh tuyén mang. No thiét 1ap mot mang mai va chon cAu trtc lién két
mang. Khung NWK bao gom tiéu d& NWK va tai trong NWK. Tiéu dé chua
thong tin lién quan dén viéc kiém soat dia chi cip mang. Tai trong NWK chira
khung 16p con Uing dung.

e Lép phu hd tro ing dung: N6 cung cip mot tap hop cac dich vu théng qua hai
thuc thé - Thyc thé tmg dung Support Data va thuc thé quan 1y hd trg tng dung,
cho cac 16p tng dung va mang. Céac thuc thé nay duoc truy cap thong qua diém
truy céap dich vu tuong tng (SAP)

e Lép trng dung: Day 1a 16p cao nhit trong mang va chiu trach nhiém luu trir cic
dbi twong tng dung chta cic Gng dung ngudi dung va ddi tuong thiét bi
ZigBee (ZDOs). Mot thiét bi ZigBee co thé chua téi 240 ddi tugng tng dung
diéu khién va quan Iy cac 16p giao thirc. Mdi ddi twong tmg dung co thé bao
gém mot hd so hodc chuong trinh tng dung, duoc phét trién boi ngudi dung
hodc lién minh ZigBee. HO so ung dung chiu trach nhiém truyén va nhan du
li¢u trong mang. Loai thiét bi va chuc nang cua tung thiét bi duoc xac dinh
trong hd so ung dung. Céc ddi tuong thiét bi ZigBee hoat dong nhu mot giao
dién gitra cac ddi tuong ung dung, cAu hinh thiét bi va 16p phu trng dung.

2.1.2 Mo hinh mang Zigbee

Mang Zigbee chia thanh 3 loai chinh:

e Mang hinh sao (Star Network): Gom mot niit trung tdm, tit ca cac nat khac
déu duogc két ndi v4i nut trung tAm nay, mang hinh sao bi han ché khoang cach
va sy mo rong.

e Mang hinh cay (Cluster Tree Network): Gom mot nat trung tm, cac nut khac
dugc lién két voi nhau theo mo hinh gidng mot cai dé cdy, mang nay co kha
ning mé rong cao, ting khoang cach va quy mé cia hé thong.

e Mang hinh lwéi (Mesh Network): Gom mot nat trung tdm, cac niit trong mang
déu co thé két ndi véi nhau (trir cac ZED chi c6 thé két ndi véi ZR cua no). Khi
mot duong truyén bi 15, s& tw dong tim ra mot duong truyén khéc, tang tinh tin

cay va ket noi trong mang.
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Cluster Tree Network

Star Network ‘

Mesh Network

ZigBee Coordinator
ZigBee Router
ZigBee Device

Hinh 2.1: Cac dang mo6 hinh Zigbee
Trong do:

e Coordinator (ZC): Chi c6 duy nhat mét coordinator trong mot mang, phu
trach viéc thiét 1ap mang.

e Routers (ZR): C6 thé c6 nhiéu router, cac router c6 thé chuyén tiép tin hiéu véi
nhau.

e Device (ZED): C6 thé c6 nhiéu ZED, cac ZED khong thé chuyén tiép tin hiéu

cho nhau. C6 thé kich hoat ché d ngu dé tiét kiém ning luong.

2.1.3 Cac dai tAng song hoat dong ciia Zigbee
ZigBee hoat dong & 1 trong 3 dai tang song:
e Dai 915 MHz cho khu vic Bic M§y: Trong giai ndy chi ¢6 1 kénh (kénh sb 0) va
téc d6 truyén kha thap chi khoang 20kb/s
e Dai 868 MHz cho chiau Au, Nhat: Trong giai ndy chi c¢6 1 kénh (kénh s6 0) va
tdc do truyén kha thap chi khoang 20kb/s
e Va dai 2.4 GHz cho cac nudc khac: Co téi 16 kénh tin hiéu tir 11-26 va tde do
truyén tai rt cao t6i 250kb/s

2.1.4 Uu va nhuge diélp cua giao thure Zigbee
> Uu va nhuoc diém
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Bang 2.1: Uu diém va nhugc diém ctia mang Zigbee

U'u diém

Nhwoc diém

- Gi4 thanh thap
- Tiéu thy cong sudt nho, gitp tiét
kiém nang luong
- Kién trac mang linh hoat, c6 thé mé
rong dé dang

- S6 lwong cac nut 16n (65000)
- D6 tré thip

- Tinh bado méat cao nho st dung ma

hoa AES-128

16i hé thong.

dé phat trién

- L&i & mot diém chinh co thé giy

- Toc do truyén thap
- Chua c6 day du céc thiét bi

Moi chuéan khong day déu c6 vu diém va nhugce diém khac nhau, tiy vao muc dich

sir dung ma ta chon chudn phu hop dé tiét kiém chi phi hon.

Pé cho rd rang hon, ta hiy lam mot phép so sanh giira chuan Zigbee va mot chuan

khong day ciing kha phd bién khac:

Béng 2.2: So sanh giao thic Zigbee, Wifi va Bluetooth

Dac tinh Zigbee Wi-Fi Bluetooth
Tiéu chuan IEEE 802.15.4 IEEE 802.11 IEEE 802.15.1
Téc d6 truyén 250 Kbits/s 11 — 105 Mbits/s 723 Kbits/s
Pham vi lam viéc 0-3200m 0-50m 0-10m

915 MHz (Bac my)
o 868 MHz (Chau Au,
Tan s6 hoat dong R 2.4 GHz va 5.0 GHz 2.4 GHz
Nhat)
2.4 GHz cac nudce khac
Do phuc tap Thap Cao Cao
Nang lugng tiéu o,
Rét thap Cao Cao
thu
64-128 bit ma
bg an toan 128 bit ma hoa Xac thuc SSID
hoa
Nut mang 65000 32 8
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Nhin vao bang 2.2 ching ta c6 thé thiy rang chuan Zigbee phu hop hon voi

nhimg tmg dung cho nhiéu phan tr, yéu cau do linh hoat cao, tiéu thu cong sut

nho so voi mang Wi-Fi va Bluetooth.

» Cac ing dung cia cong nghé Zigbee

Cong nghé Zigbee rat phu hop trién khai cac hé théng mang khong day dién

rong voi chi phi thap va tiét kiém ning luong, c6 kha niang hoat dong trong thoi

gian dai.

Hién nay coéng nghé Zigbee di duoc ap dung rat phd bién trong cac tng dung

nhu:

Tw dong héa nha: Cong ngh¢ ZigBee chung t6 1a cong nghé dang tin
cay nhét trong vi¢c hién thuc hoa ty dong hdéa nha (Smarthome). Céc
mg dung khac nhau nhu kiém soat va giam sat murc tiéu thy nang luong,
quan 1y nudc, kiém soat anh sang, vv di duoc thuc hién dé dang hon
thong qua ty dong hoa bang cong nghé ZigBee.

Tu dong héa cong nghiép: Cac thiét bi RFID dua trén ZigBee giup
cung cip quan Iy truy cap dang tin cdy trong cac nganh céng nghiép. Cac
tmg dung khac trong cac nganh coéng nghiép bao gém kiém soat qua
trinh, quan 1y nang lugng, theo doi nhan su, v.v.

Tw dong héa cham soc sire khée: Mot vi du phé bién cua tu dong hoa
chdm soc suc khde 1a theo doi stic khoe tir xa. Mot nguoi deo thiét bi
ZigBee voi cam bién do thong sb co thé thu thap thong tin sic khoe.
Thong tin nay dugc truyén trén mang ZigBee dén mang giao thuc
Internet (IP) va sau d6 dén nhan vién cham soc stc khoe (bac si hodc y
ta), nguoi sau do s€ ké don thube phu hgp dua trén thong tin nhan dugc.
Po sang thong minh: Cac hoat dong tur xa cua Zigbee trong do sang
thong minh bao gém phéan g tiéu thu ning luong, hd tro gia, bao mat
dbi v6i hanh vi trom cip dién, v.v.

Giam sat luéi dién thong minh: Céc hoat dong cua Zigbee trong ludi
dién thong minh nay bao gém giam sat nhiét do tir xa, dinh vi 18i, quan

1y cong suit phan khang, v.v.
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.C
...

Hinh 2.2: Céc ing dung cua giao thic Zigbee

2.2 Cac chuin giao tiép.
2.2.1 Chuén giao tiép UART

UART c6 tén day du 1a Universal Asynchronous Receiver — Transmitter. N6 13 mot
mach tich hop duoc sir dung trong viéc truyén dan dir liéu ndi tiép giita mdy tinh va
cac thiét bi ngoai vi.

UART c6 chitc ning chinh 1a truyén dit liéu ndi tiép. Trong UART, giao tiép giira
hai thiét bi co6 thé duoc thyc hién theo hai phuong thirc 1a giao tiép dit liéu nbi tiép va

giao tiép dir liéu song song.

RX j4¢—— TX

GND

GND T

Hinh 2.3: Truyén dit liéu ni tiép UART
Giao tiép dit liéu ndi tiép c6 nghia 1a dir lidu c6 thé duoc truyén qua mot cap hodc
mot dudng diy ¢ dang bit-bit va n6 chi can hai cap. N6 yéu ciu s6 lugng mach ciing
nhu day rét it. Giao tiép nay rat hiru ich trong cdc mach ghép hon giao tiép song song.
Giao tiép dir liéu song song c6 nghia 1a dit liéu c6 thé dugc truyén qua nhiéu cap
cing mot luc. Truyén dir liéu song song yéu cau sd lugng mach va ddy nhiéu.
Vi véy, giao tiép song song ton kém nhung d6i lai rat nhanh, né doi hoi phan cimg

va cap bo sung.

BO MON PIEN TU CONG NGHIEP - Y SINH 9



CHUONG 2: CO SO LY THUYET

9-bit word length (M bit Is set), 1 stop bit

Pgsa?:g!e Next data frame
Data frame bit Next
Start Stant

bu | 80| gt | B2 | eia | e | ous | Bus | Bz | mus | Stoe] b

L [y gy gy Sy Sy Sy Wy gy
I Idie frame | St:ﬁnl
St Start
I Break frame b?f T I

** LBCL bit controls last data clock pulse

8-bit word length (M bit is reset), 1 stop bit
Possible Next data frame

Data frame Parity
Bit Next

ISBI?IHIERO]&"IMI&QIB“IE‘:"I&&IB“lsal.?plsﬂtgﬂl
il I g O IO N W i B O
_] Idie frame | Sbtg" |
| Break frame IWI S;zn
bit

** LBCL bit controls last data clock pulse

Hinh 2.4: So do goi dit liéu truyén nhan trong UART

Trong giao tiép UART c6 cac thong s6 chinh:

Baud rate (tc d6 baud): Khoang thoi gian dé 1 bit dugc truyén di. Phai duoc
cai dat gidng nhau ¢ ca phan guri va nhan

Frame (khung truyén): Khung truyén quy dinh vé mdi lan truyén bao nhiéu bit
Start bit: La bit dau tién duoc truyén trong 1 Frame. Bao hiéu cho thiét bi nhan
c6 mot goi dir liéu sap de truyén dén. Day 1a bit bat bude

Data: Dir liéu can truyén. Bit c¢6 trong s6 nho nhat LSB dugc truyén trude sau
d6 dén bit MSB.

Parity bit: Kiém tra dif liéu truyén c6 ding khong

Stop bit: La 1 hodc cac bit bao cho thiét bi ring cac bit da duoc giri xong. Thiét
bi nhan s& tién hanh kiém tra khung truyén nham dam bao tinh ding dan cua dir

lidu. Pay la bit bat budc

> So d6 giao tiép UART
UART c¢6 5o d6 bao gdm hai thanh phan 1a thiét bi giri va thiét bi thu. Phan thiét bi

gri bao gdm ba khdi 1a thanh ghi gitt truyén, thanh ghi dich chuyén va logic diéu
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khién. Tuong ty, phan thiét bi thu bao gdm mot thanh ghi giit, thanh ghi thay dbi va
logic diéu khién.

Hai phﬁn nay thuong dugc cung cép boi mot bd tao tdc dd baud. Trinh tao nay
duogc st dung dé tao téc d6 khi phﬁn may phat va phﬁn may thu phai truyén hodc nhan
dir liéu.

Thanh ghi giit trong thiét bi giri bao gom byte dit liéu duoc truyén. Céac thanh ghi
thay dbi trong thiét bi giri va nhan di chuyén cac bit sang phai hodc trai cho dén khi
mdt byte dir li¢u duoc truyén hodc nhan. Mot logic diéu khién doc (hoac) ghi dugc su
dung dé biét khi nao nén doc hoic viét.

May phat toc d6 baud giita thiét bi giri va thiét bi nhan tao ra téc do dao dong tir
110 bps dén 230400 bps. Thong thudng, tbc d6 truyén cua vi diéu khién 1a 9600 dén
115200.

Dé bit dau cho viéc truyén dit liéu bang UART, mét Start bit dugc giri di, sau d6 1a

cac bit dir liéu va két thuc qua trinh truyén 1a Stop bit.

| |

Transmit Hold | | Transmit Hold
Register | "|  Register
A
+ Transmitter Receiver
Transmit Shift | Transmit Hold
Register | "|  Register

Baud Rate
Generator

Control Logic Control Logic [*

Hinh 2.5 So d6 khdi giao tiép UART
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2.2.2 Chuin giao tiép 12C

12C 1a tén viét tit cia cum tir Inter-Intergrated Circuit. Pay 12 duong Bus giao
tiép gitra cac IC v6i nhau. 12C midc du dugc phat trién bai Philips, nhung né da dugc
rat nhiéu nha san xuat IC trén thé gi6i s dung. 12C trd thanh mot chuan cong nghiép
cho céc giao tiép diéu khién, c6 thé ké ra ddy mot vai tén tudi ngoai Philips nhu: Texas
Intrument(TI), MaximDallas, analog Device, National Semiconductor ... Bus [2C duogc
sit dung 1am bus giao tiép ngoai vi cho rat nhiéu loai IC khac nhau nhu cac loai Vi
diéu khién 8051, PIC, AVR, ARM... chip nhé nhu: RAM tinh (Static Ram),
EEPROM, b6 chuyén ddi twong tu sé (ADC), sd tuong tu(DAC), IC diéu khién LCD,
LED...

12C sir dung hai dudng truyén tin hiéu: mot dudng xung nhip dong hd chi theo
mdt huong (SCL) do Master phat di (thong thuong ¢ 100kHz va 400kHz. Muc cao
nhit 13 IMhz va 3.4MHz) va mot dudng dit liéu hai huéng (SDA). SCL va SDA lubn
dugc kéo 1én ngudn bang mot dién trd co gia tri tir 1 KOhm dén 4,7 KOhm tiy vao
timg thiét bi va chuan giao tiép. Cac ché do hoat dong cua 12C bao gdm:

o Ché d6 chuin (standard mode) hoat dong & tdc d6 100 Kbit/s.
o Ché do tdc do thép (low-speed mode) hoat dong & tdc d6 10 Kbit/s.

C6 rat nhiéu thiét bi co thé cung dugc két nbi vao mot bus 12C, tuy nhién s&
khong xdy ra chuyén nham 14n gitra cac thiét bi, boi mdi thiét bi sé duge nhan ra boi
mot dia chi duy nhat véi mot quan h¢ chu/té ton tai trong subt thoi gian két ndi. Mdi
thiét bi c6 thé hoat dong nhu 1a thiét bj nhan hodc truyén dit liéu hay c6 thé vira truyén

vira nhan. Hoat dong truyén hay nhan con tuy thudc vao viéc thiét bi d6 1a chu

-

(master) hay t& (slave).

SCL

SDA
— SCL —l SCL — SCL
SDA SDA SDA
Master Slave 1 Slave 2

Hinh 2.6: So dd két ndi 12C
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Ban chit ctia 12C 1a dir liéu trén dudng SDA chi duoc ghi nhan & sudn 1én cua
chan CLK. Do vy xung clock c6 thé khong can chinh xac toc do 1a 1MHz hay
3.4Mhz. Loi dung diém nay c6 thé sir dung 2 chan GPIO d lam chan giao tiép 12C
mém ma khong nhét thiét cAn mot chan CLK tao xung voi tdc d6 chinh xac.

Piém manh ctia 12C chinh 13 hiéu suét va sy don gian cua né: mot khéi diéu
khién trung tam co thé diéu khién ca mot mang thiét bi ma chi can hai 16i ra diéu
khién.

2.3 Giéi thiéu vé Arduino

Arduino 13 mot bo mach vi xir Iy duge ding dé lap trinh twong tac véi cac thiét
bi phan cimg nhu cam bién, dong co, dén hodc cac thiét bi khac. Arduino ra doi tai thi
trin Ivrea thudc nudc Y va duge dit theo tén mot vi vua vao thé ky tht 9 1a King
Arduin. Arduino chinh thirc dugc dua ra gigi thi¢u vao nam 2005 nhu 1a mét cong cu
khiém tén danh cho cac sinh vién cua gido su Massimo Banzi, 14 mot trong nhiing
nguoi phat trién Arduino, tai trudng Interaction Design Instistute Ivrea (IDII).

Arduino str dung dong vi xir Iy AVR Atmel 8 bit voi hai chip phé bién nhit 1a
ATmega328 va ATmega2560. Cac dong vi xtr 1y nay cho phép lap trinh cac img dung
diéu khién phtrc tap do dugc trang bi cdu hinh manh véi cac loai b nhé ROM, RAM
va Flash, cac ngd vao ra digital I/O trong d6 c6 nhiéu ngd c6 kha ning xut tin hiéu
PWM, céac ngd doc tin hi€u analog va cac chuin giao tiép da dang nhu UART, SPI,
12C. Pi cung v6i nd 1a mot moi truong phét trién tich hop (IDE) chay trén cac may
tinh c4 nhan thong thudng va cho phép ngudi dung viét cac chuong trinh cho Aduino
bang ngon ngit C hodc C++.

Mot mach Arduino bao gém mot vi diéu khién AVR véi nhiéu linh kién bd
sung gitip dé dang 14p trinh va c6 thé mo rong voi cac mach khac. Mot khia canh quan
trong ciia Arduino 1a cac két ndi tiéu chuan cia nod, cho phép nguoi ding két nbi véi
CPU cua board vé6i cac module thém vao cé thé dé dang chuyén ddi, duge goi la
shield. Vai shield truyén thong vé6i board Arduino tryc tiép thong qua cac chan khac
nhau, nhung nhiéu shield duoc dinh dija chi thong qua serial bus 12C nhiéu shield c6
thé duoc xép chong va st dung dudi dang song song.

Céc phién ban Arduino cd trén thi truong hi€n nay nhu: Arduino Mega 2560,

Arduino Uno, Arduino 101, Arduino Pro, Arduino Zero, Arduino Due, Lilypad
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Arduino USB, Lilypad Arduino Main Board, Lilypad Arduino Simple, Lilypad
Arduino Simple Snap.

Arduino Due

Hinh 2.7: C4c mach Arduino thong dung
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CHUONG 3: THIET KE HE THONG

3.1 Giéi thi¢u

Hé théng gdm 2 bd phan chinh: bd didu khién chinh va bo diéu khién phu (dung

dé diéu khién dén).

e Bo diéu khién chinh s& bao g@)m: 1 Arduino Mega 2560, 1 module Xbee S2,
1 module DS1307, 1 man hinh cam tng HMI, ding dé so sanh thoi gian
nguoi dung cai dat va thoi gian thuc dé thuc hién gui dir liéu qua céc bd
diéu khién phu.

e B0 diéu khién phu s€ bao gém: 1 Arduino UNO, 1 module Xbee S2, 1
module cam bién dong, 1 deén soi tdc, 1 mach diéu khién tai xoay chiéu sir
dung Triac, ding dé diéu khién va hoi tiép trang thai den.

Nguyén Iy hoat dong ctia hé thong: hé thong s& c6 2 ché d¢ 1a chinh tay hodc tu

dong.

e Ché do ty dong: khi ngudi ding cai dat thoi gian sang va tit theo mong
mudn, bo diéu khién chinh s& giri dit liéu diéu khién t6i bo diéu khién phu
dé diéu khién dén. Bo diéu khién chinh s& luén giam sat tinh trang hoat
dong, hong hoc cua den.

e Ché do chinh tay: ngudi ding s& diéu khién thong qua man hinh cam tng dé

diéu khién d¢ sadng den, tat, bat theo mong muon.

3.2 Thiét ké hé thong
3.2.1 Thiét ké so' dd khoi ciia hé thong

Dua vao cac yéu cau dé ra nhom da thiét ké hé thong theo so d6 khoi sau:
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KHOI KHOI ‘ KHOI
NGUDN PHAT -
s g - - KHOI CONG
D?é::' 0 KHOI DIEU SUAT, TAI 3
‘ l KHIEN 3
KHOI THU PHAT TiN . il claa
HIEU ZIGBEE 3 _ BIEN 3
KHOI
KHOI DIEU KHIEN i :
TRUNG TAM Hiln = -y ::g c?;j
2 " m_!__m_ - KHO! DIEU '
KHOI THU PHAT il 2
Tin kv Zicees 2 || ¢ —
- BIEN 2
‘ KHOI KHO! CONG
PHAT SUAT, TAI 1
]| HIEN
pH:: ﬁﬁ.l:g_. DIEM 0 kHO1 DIEU
KHOI THU PHAT TiN - KHIEN 1
™ : = KHOI CAM
TAM HIEU ZIGBEE 1 & e
KHOI NGUDN I

Hinh 3.1: So d6 khéi cua hé thdng

Chiic niing ciia tirng khdi:

e Khoi dieu khién trung tam: Khoi nay cé chic ndng nhan 1énh diéu khién tur

man hinh HMI sau d6 giri 1énh diéu khién dén bo dicu khién dén va thu thap dir
liéu phan hoi tir khdi diéu khién dén thong qua khdi thu phat tin hiéu Zigbee sau
d6 hién thi ra man hinh.

Khoi diéu khién: Khéi ndy c6 chiic ning nhan 1énh diéu khién tir khbi diéu
khién trung tdm thong qua khdi thu phat tin hiéu Zigbee sau d6 giri 1énh diéu
khién d6 sang ctia dén va thu thap dit liéu tir cam bién dé guri vé khéi diéu khién
trung tam.

Khoi phat hién diém 0: Khdi nay cé chirc nang do diém 0 cua dién xoay chiéu
sau d6 gui tin hiéu vé cho vi diéu khién.

Khoi cong suit, tai: Khoi nay c6 chirc ning nhan 1énh diéu khién tir vi diéu

khién sau d6 di€u khién cong suat cua tai.
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e Khdi thu phat tin hi¢u Zigbee: Khdi nay c6 chirc ning truyén va nhan dir liéu
giita hai khdi diéu khién trung tim va khéi diéu khién dén.

e Khdi hién thi: Khéi ndy c6 chirc nang hién thi thong tin 1én man hinh HMI dé
ngudi dung c6 thé dé dang diéu khién va giam sat hé théng.

e Khdi thoi gian thwe: Khdi ndy c6 chirc ning cung cap thoi gian hién tai cho vi
diéu khién dé hién thi ra man hinh.

e Khdi cam bién: Khdi nay c6 chirc ning phat hién dugc dén sang hay dén hong
thong qua cam bién quang sau d6 giri dit liéu vé khdi diéu khién den.

e Khdi ngudn: Khoi nay 1a khdi khong thé thiéu trong mach dién tir, nd c¢6 chirc
ning cung cap dién ap cho mach hoat dong. Trong d tai nhom st dung hai khéi
ngudn dé cap cho mach. Khéi ngudn cap ngudn cho Arduino va khéi ngudn
220AC dé cép cho dén.

3.2.2 Tinh toan va thiét ké mach
a. Khéi diéu khién trung tim
> Chire niang: Khdi nay cé chirc ning nhan 1énh diéu khién tir man hinh HMI sau
d6 giri 1énh diéu khién dén bo didu khién dén va thu thap dir liéu phan hoi tir
khéi diéu khién dén thong qua khéi thu phat tin hiéu Zigbee sau d6 hién thi ra
man hinh.
> Phan tich lya chon linh ki¢n: Dé d4p tmg dugc cic chic ning trén nhom da
chon Arduino Mega 2560 1am bo diéu khién chinh. Arduino Mega 2560 14 san
pham dugc phat trién trén con chip ATmega2560 duoc phat trién dya trén dong
mach Mega 1a dong mach duoc cai tién so v6i Arduino Uno (54 chén digital IO
va 16 chan analog 10). Dac biét by nh¢ flash cia MEGA dugc tang 1én mot cach
dang ké, gip 4 lan so v6i bang mach Arduino Uno R3. Viéc duoc trang bi 3
timer va 6 cong interrupt khién Arduino Mega 2560 c6 thé xir Iy song song
nhiéu ludng dit lidu sd ciing nhu twong ty. Ngoai ra Arduino Mega 2560 duogc
trang bi 4 cong két ndi UART gitip cho n6 c6 thé két ndi véi nhiéu thiét bi cing
chuan giao tiép UART. Arduino Mega 2560 ciing twong thich v&i tat ca Shield
cua Arduino Uno. Nhu céc Shield st dung dé diéu khién motor, két ndi wifi hay

két n61 vai cac thiét bi dién tr trong nha.
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MP2307

Hinh 3.2: M6-dun Arduino Mega 2560
> Thong s6 k§ thuat chinh:
Bang 3.1: Thong s6 chinh ctia Arduino Mega2560

Vi diéu khién ATmega2560

bié¢n 4p hoat dong 5V

Dién ap khuyén nghi 6-9V

S6 chan 1/0 54 chan( trong d6 15 chan PWM)

S6 chan input analog 16 chan

Giao tiép UART 41

Giao tiép SPI 1 bo(chan 50 - 53), dung thu vién SPI cua Arduino
Giao tiép 12C 1b6

Cong interrupt 6 cong

B6 nhé Flash 256 KB, 8 KB sir dung cho Bootloader
SRAM 8 KB

EEPROM 4 KB

Giao dong 16 MHz

> Tinh toan mach: Mach chi 13 Shield két n6i Arduino Mega 2560 voéi cac thiét bi

ngoai vi. Mach st dung chi 1 dén led dé bao ngudn.
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Cong thuc tinh dién tro cho led:

Vs—V
Rled =2 . A Q) Trong do:

Vs 12 dién ap ngudn cdp, Vi la dién ap roi trén led, I 1a cudng do dong
di qua led, tinh bang mA.
Ngudn Vg = 5V, chon dong qua led khoang 10mA

bi¢n ap roi trén led V¢ =3V

— Rieg = —— =200 (Q) — Chon Ry.q thuc té 220 Q
0.01

> So' @6 nguyén li mach:

ARD1
ARDUINO MEGA 2560 LRt}
[ {2 7 Q M eeesz |
: 3_ of o -
£ 3 E :
E 5' ch - g & -l_
T 0 o - g Dok
iz
3
-]
b
i NEXTION HMI T
i N S -
AE —] e ; o = o e
2 .
vee o » 13
GND a2 BT e
i i 2 : oo
— M eranoce \ = T -
AL pryanct =B N :
&2 4 pramoca ] (8
s : [
& PFUADCETDO 2 L4
n :smcm g —-
o Wbvoivieed I
;T PKOADCAPCINTIS | 5 ~ :Egaocmi —— 4.
PKUADCAPCINTIT L P
Afp] TRwocePCI X0 PENTXOOR00 (L CRYSTAL
:\J‘_& PKVADC1 /PCINT19 a i Rou Fu U i
N pranociaponaa gmpnrrxmvcmm mry
ALL_] b gADC1UPCINTZ2 7 R~ B Xt X2 Vg
AL prainncisPoNTZY” ! @ Q RX2 PHORXDZ [k gy 5C sowffh)m
@ o3 TX POUTXDUINTS [l N ;
; T
/x \9 “"‘j"gg DS1307
DIGITAL

SDA Vear —_|
p

Hinh 3.3: So do nguyén 1y mach diéu khién trung tim
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> Giai thich so' dd nguyén lIy:

Khi c6 1énh diéu khién tir chan Tx ctia man hinh HMI dén chan Rx cua
Arduino thi Arduino s& xtr 1i sau d6 giri tin hiéu dén Xbee dé phat tin hiéu diéu
khién di. Khi Arduino nhan duoc tin hiéu giri vé tir Xbee va RTC DS1307 thi
n6 s& xur Iy sau d6 giri dir liéu tir chan Tx dén chan Rx ctia man hinh HMI dé
hién thi ra man hinh.

b. Khéi phat hién diém 0
> Chirc niing: Khéi ndy co6 chirc ning do diém 0 cua dién xoay chiéu sau dé giri
tin hidu vé cho vi diéu khién.
» Phan tich lya chon linh kién:

Dién ap dau vao 1a 220 AC, tan sé 50Hz dé gui dugc tin hién vé vi didu
khién phai chuyén ddi dién ap xoay chiéu thanh mét chiéu sau d6 duoc cach ly
va giri tin hiéu vé vi diéu khién. Ngd ra c6 dién ap bang 5VDC va cudng dod
dong dién khoang tir 5SmA dén 20mA.

Nhom quyét dinh chon:

- Diode cau KBP 307: Vgys = 700V, I, = 3A

- Diode Zener: Vo = 5.1V, Ir=49mA, I\ = 890 mA(25°C)

- PC817: Vg= 1.4V, Ig=20mA, V= 25V.

Vi cac thong s6 dong dién va dién 4p cua nhiing linh kién trén dap tmg yéu
cau dé ra.

» Tinh toan mach:

- bién é&p dau vao ctia mach 1a 220VAC, tan sb 50Hz di qua Diode cAu
chinh luu dong xoay chiéu thanh mét chiéu. Khi d6 dién 4p ra ciia Diode cau sé&
c6 bién do dinh bang: Vi, = 220V2 (V)

- Khi phan cyc nguoc Diode Zener s€ ghim mdt mirc dién 4p tai hai dau
béng V=5V, chon dong qua Diode Zener 1a 30mA

Vi,—V, 220v2-5
R = ”; Z = 0‘(/)_3 = 10204 — Chon R = 10 KQ
, .

- Pién ap roi trén led cua PC817 bang Ve = 1.2V ma dién 4p V, = 5V nén ta
can thém dién tro dé han dong. Ta cé:
V,~Vgp  5-12

SmA< I, = = 2% <20mA
Rg Rg
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Chon dong I, khoang 10mA — Chon R = 470 Q
- Pé dam bao Arduino hoat dong an toan va tiét kiém ning luong ta chon

= ——=1KQ
5mA 0.005

dong tiéu thy khoang SmA. Chon R; =

> So d6 nguyén li:

D1
BRIDGE! VCC

\S0Hz s )
Mhov e 7
o TOK-T0W = o
470
1

1 y {’-\1‘ L Dok

y KL

PC317

.

)

Q

Hinh 3.4: So d0 nguyén 1y mach phat hién diém 0
> Giai thich so' dd nguyén li:

Khi cap dién 220V AC cho mach, luc nay dong dién di qua Diode cau chinh
luu thanh dong dién mot chiéu co bién do dinh 1a 220v/2V. Sau d6 di qua dién
tr& cong suat dé han dong va ndi tiép v6i Diode Zener, luc nay Diode Zener s&
phan cuc nguoc tai hai dau Diode Zener sé& ghim lai mét mac dién ap ¢ dinh
V,= 5V bang gia tri ghi trén no.

Khi dién ap xoay chiéu 16n hon 5V, dién ap hai dau Diode Zener di qua dién
tr& 470Q dé han dong cho PC817 lam led trong PC817 sang dé kich cho photo
transistor dan khi d6 sé& tic dong mot dién ap mirc thép vé cho Arduino.

Khi dién ap xoay chiéu nho hon 5V va giam dan vé 0V, ltic nay dién ap hai
dau diode zener s& khong du cung cip cho led trong PC817 sang va Arduino s&
nhan dugc tin hiéu dién 4p mirc cao. Nhu vay ctr mdi khi dién ap xoay chiéu vé
0V thi mach s& phat hién duoc va giri tin hiéu vé cho Arduino.

c. Khdi cong suat, tai:
> Chirc ning: Khéi ndy c6 chirc ning nhan 1énh diéu khién tir vi diéu khién sau
d6 diéu khién cong suit cua tai.

» Phan tich lya chon linh kién:

BO MON PIEN TU CONG NGHIEP - Y SINH 21



CHUONG 3: THIET KE HE THONG

Dién 4p ngd vao 1a dién ap tir ngd ra cua vi diéu khién c6 mirc dién ap bang
5V va dong dién khoang 20mA. Liy dién ap nay diéu khién cong suat cua tai
220V xoay chiéu nén phai dugc cach ly va ngd ra chiu dugce dong khoang 1A.

Nhom da quyét dinh chon cac linh kién sau:

- MOC3020: V=3V, [;=50mA

- Triac BTA16: Vpry = 600V, It = 16A, Igr= 100mA

- Dén sgi d6t: Vi, = 220AC, P = 40W

Vi céc thong s cuia nhiing linh kién trén dap Gmg duoc yéu cau dé ra.

» Tinh toan mach:

Dién ap dau ra cua Arduino 1a Vo= 5V trong khi d6 dién 4p dau vao cia
MOC3020 1a khoang V= 1.2V nén ta phai can c6 dién tré han dong cho led.
Dong ra cua Arduino la I, = 20mA.

— Chon R;=220Q

> So dd nguyén li:

outvDkRL__ 1 [ 1 6
L s
ey 2 } s A2Q2 Q::o\'
; s BTAI6 >/ s0Hz
3 | 4= Al

=== =5

470 1 I

o =

RL

Hinh 3.5: So d0 nguyén 1y mach cong sut
> Giai thich so' dd nguyén ly:

Sau mot khoang thoi gian tl khi phat hién diém 0 cua dién xoay chiéu,
Arduino s& xudt mot dién ap 5V cho led trong MOC3020 sang dé kich cho
photo triac dan, khi d6 cuc G cta Triac BTA16 s& c6 dong 1am cho hai dau A2
va A1l thong véi nhau va lam den sang.

Xét ban ki duong cua dong dién xoay chiéu 220V c6 tan sé 50Hz

— Chu ky T =20ms:

- Véi tl < Ims luc nay bién dg hinh sin chua du lon dé tao dong kich tai

chan G cho Triac, do d6 trong khoang géc mo tur (0 - 1ms) Triac khoa.
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- Vé6i tl > 2ms luc nay bién do hinh sin du 16n kich dong cho chan G va
Triac m& dén dong tir A2 qua Al tir (2ms - 10ms). Tai thoi diém t1 = 10ms
(Diém 0) cua chu ky do dién ap cuc A1, A2, G bang 0 do d6 Triac khoa.

Vi véy chi can diéu chinh thoi gian tl ta c6 thé diéu chinh dwoc dién ap

trung binh ra tai, tir d6 c¢6 thé diéu chinh d6 sang cia dén hay toc d6 dong co.

d. Khdi diéu khién phu

» Chirc nang:

Khéi nay c6 chtrc ning nhan 1énh diéu khién tir khdi diéu khién trung tdm
thong qua khdi thu phat tin hiéu Zigbee sau d6 gui 1énh diéu khién do sang cua
dén va thu thap dir liéu tir cam bién dé giri vé khéi diéu khién trung tam.

Phén tich lua chon linh kién:

Dé dap ung duoc cac chic ning trén nhom da lya chon Arduino Uno R3
lam linh kién chinh.

Arduino Uno R3 1a mdt bang mach vi diéu khién ma nguén mo dua trén vi
diéu khién AVR ATmega328, duoc két ndi truc tiép véi may tinh thong qua
USB d¢é giao tiép voi phan mém lap trinh IDE, twong thich voi Windows, MAC
hodc Linux Systems.

Céc ngon ngir 1ap trinh nhu C va C ++ duogc stir dung trong IDE. Aruino Uno
R3 dugc st dung phé bién trong viéc tu thiét ké ra cac mach dién ti nhu diéu
khién led, gui dir li¢u 1én lcd, diéu khién motor... hay duoc gén thém cac Shield
dé két ndi nhiéu module cam bién khac dé thuc hién thém nhiéu chirc ning mo
rong nhu gui dit licu qua wifi.

Chén cdm dit s
Chdn tin hiéu sé (2-13)

céng ra (TX)
Céng vao (RX)

Analog Reference Pin

Céng cidm USB — N ) =

:: ARDUINO = Nt Resat
8l ChinICSP cia
Atmega 328

IC didu khién
Atmega 328

céng cdp ngudn dién

Chan reset
Chién ngudn 3.3Volt
Chan ngudn 5Volt

Chdn tin hiéu
Analog (0-5)
Ngudn vio

Chan mat adt

Hinh 3.6: M6-dun Arduino Uno R3
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> Cac thong sb Ki thuit chinh:
Bang 3.2: Thong s6 chinh ciia Arduino Uno R3

Vi diéu khién ATmega328 ho 8bit

Dién 4p hoat dong 5V DC (chi dugc cap qua cong USB)
Tén sb hoat dong 16 MHz

bié¢n 4p vao khuyén dung 7-12V DC

Dién 4p vao gioi han 6-9V DC

S6 chan Digital 1/0 14 (6 chan PWM)

S6 chan Analog 6 (46 phan giai 10bit)

Dong tbi da trén mdi chan /O | 20 mA

Dong ra t6i da (5V) 500 mA

Dong ra ti da (3.3V) 50 mA

B0 nhd flash 32 KB (ATmega328) voi 0.5KB dung bdi
bootloader

SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)

Giao dong thach anh 16MHz

»  Tinh toan mach:
Mach dung dé két ndi Arduino v6i cac thiét bi ngoai vi, trong mach chi str
dung dén led dé bao ngudn va trang thai.

> So d6 nguyén li
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> Giii thich so' d6 nguyén Ii: , 7 ‘
Khi mach phat hién diém 0 bat dugc di€ém 0 cuia dién xoay chiéu thi

Arduino s€ nhan dugc mét tin hi€u dién ap gui v&, néu Arduino nhéan duoc 1énh
diéu khién tir bd diéu khién trung tAm gui toi thong qua Xbee thi sau mot
khoang thoi gian t1 Arduino sé& xuat mot dién ap muc cao dén mach diéu khién
tai AC khi do6 den s€ sang. D9 sdng cua dén phu thudc vao khoang thoi gian tl,
t] cang 16n thi dén sang cang yéu va nguoc lai. Sau d6 Arduino giri dir liéu
nhén duoc tir cam bién va gui dén Xbee.
c. Khoi thu phat tin hiéu Zigbee

> Chirc ning: Khéi ndy co chic ning truyén va nhan dir liéu giita hai khdi diéu
khién trung tdm va khéi diéu khién dén.

> Phan tich lwa chon linh kién: Dé dap ung duoc cac chic ning trén nhom da
chon Xbee S2 1am linh kién chinh dé truyén nhan dir liéu giita cac khdi. Xbee 1a
tén goi ctia mot ho cac mo-dun giao tiép khong day dung dé lién két cac thiét bi
nbi tiép giao tiép v6i vi didu khién va dugc ché tao boi cong ty phan cing may

tinh Digi International.

24em

Hinh 3.8: M6-dun Xbee S2 va so dd chan

> Thong so6 ky thuit chinh:
- Chuan giao tiép: UART
- Khoang truyén nhan trong nha (cé vat can): 40 m.
- Khoang truyén nhan ngoai tryi (khong co vat can): 120 m.
- Tbc do truyén dir lidu: 250kbps
- DBod nhay song: -96 dBm
- Téan s6 hoat dong: 2.4GHz
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- Cong suét phat: 2mW (3 dBm)
- Ngudn cung cap: 2.8-3.3 V
- Dong ra chan Data Out: 45mA(3.3V)
- Dong vao chan Data In: 50mA(3.3V)
- Nhiét d6 1am viéc: -40°C - 80°C (trong cong nghiép)
> Tinh toan thiét ké mach:
Trong dé tai ndy nhom st dung bén tram thu phat tin hiéu Zigbee va duoc thiét

keé theo so do sau:

/" I\

L -

DE' Inermatonal

)C@ee

Coordinator API

Xbee trung tam

L L

Digi Internatonal Digi Inlematonal Digi Inlematonal

}{@ee }{];-_366 }(@ee

Router API Router API Router API

L

Il

Il

Xbee phu 1 Xbee phu 2 Xbee phu 3
Hinh 3.9: M6 hinh mang Zigbee

Trong khi két ndi Xbee véi Arduino, phai sir dung mang dién tré han dong
giita Tx ctia Arduino va Rx ctia Xbee vi chan Tx cta Arduino xuit ra dién ap
5V trong khi d6 chan Rx ctia Xbee chi chip nhan muirc dién ap tir 2.8V dén
3.3V. Diéu nay dam béo ring muc dién ap tai chan Tx cua Arduino c6 thé chip
nhan dugc khodng 3,3V tai Rx cia Xbee. Arduino coi muc 3,3v tir chan Tx cta
Xbee 1a muc cao vi vy khong can dién trd gitra chan Tx ciia Xbee va Rx cua
Arduino.

Cong thue tinh dién &p vao chan Rx ctia Xbee nhu sau:
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CHUONG 3: THIET KE HE THONG

Vex = — 2,
Ry + R,
Trong do:
R1, R2: gié tri dién tro can tim
VO0: Di¢n ap ngd ra ciia Arduino (5V )

Vrx: Dién ap vao chan Rx, theo Datasheet chon murc dién dp vao chan Rx
la VRX: 3.3v
Chon R1= 1KQ — R2 = 2KQ

ARD1
ARDUINO MEGA 2560 1
2 .
< 3 | '
- | -]
O 3 : :
E
4]
N
— rEser 3 L
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N =
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A7 S
&1 praancTmol 7
A ore/ADcaTo0 4 w R XBEE S2 T
&3 prancsmus H S o 3
& pryapcutex g s O1—
(e
g: PKOADCAPCINTIE | 3 i o &-
WADCO/PCINTY
MO PR2IADCIOPCINT18 i TN
L] PKYADCTPCINT1S
MMZ PRUADC12PCINT20 | 14
3 PKS/ADCTMPCINT21 1
ALL_] pre/ADCI1APCINT2Z i § PRRMDIFCRTS ﬁ
ALL ] p7IADCISIPCINT2Y” . @ g Tmm % — RX
3 ©  RX1PD2RXDIANTZ LT,
SDAPD1/SONINT1 =2
N\ sctrooscuno |2k

Hinh 3.10: So do nguyén ly cua kh01 thu phat tin hi¢u Zigbee.
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> Giai thich so' @6 nguyén ly:
Khi c¢6 1énh diéu khién Arduino s& giri tin hiéu tir chan Tx dén chan Rx cia
Xbee dé phat tin hi¢u dén tram khac. Néu nhan dugc tin hiéu tir tram khéc
truyén t6i thi Xbee s& giri tin hiéu tir chdn Tx dén chan Rx cua Arduino.

d. Khi hién thi , q q
» Chirc ning: Khoi nay co chirc nang hién thi thong tin Ién man hinh HMI dé

ngudi ding c6 thé dé dang diéu khién va giam sat hé thong.

> Phan tich Iwa chon linh kién: Dé dap ung duoc cac chic ning trén nhom da
chon man hinh Nextion HMI lam linh ki¢n chinh. Man hinh cdm Ung Nextion
HMI, 1a mét giao dién ngudi va may (HMI) cung cip giao dién diéu khién va
truc quan giita con ngudi va quy trinh, may, tmg dung hogc thiét bi.
Phan mém thiét ké giao dién trén may tinh truc quan va dé st dung, giao tiép
v6i man hinh qua giao tiép UART C6 bd nhd luu trit va xa 1y hinh anh, tich
hop khe thé nhd, nén giam thiéu dugc hau hét cac tac vu vé xtr 1y hinh cho
mach diéu khién trung tam, chi truyén vé trung tdm céc dit liéu thao tic cam
mg. Thiét ké cam tng dién tré gitp d& dang thao tac khi mang ging tay trong

mdi truong lao dong.

Hinh 3.11: Man hinh Nextion HMI 3.2 Inch

> Cac thong s6 ky thuat chinh:

- Man hinh HMI 3.2 inch cam Ung di¢n tro.

- Do phan giai: 400x200

- Kich thudc bang: 95x47,6 mm

- Giao tiép UART murc TTL (3 — 5VDC).

- Cap ngudn 5VDC.

- Vung hién thi: 69,60mm (L) x 41,76mm (W)
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- P sang co thé diéu chinh: 0 ~ 230 nit, khoang thoi gian diéu chinh 14 1%
- C6 phan mém thiét ké giao dién di kém.
- C6 bo nh¢ luu trir va xir 1y hinh anh.
- Giao tiép UART, v6i chi 2 déy tin hiéu (TX, RX) rit d& dang giao tiép va diéu
khién.
> So d6 nguyén ly
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Hinh 3.12: So d6 nguyén 1y ctia khdi hién thi

» Giai thich so (ﬁ) nguyén ly: ‘ 7
Khi c6 1énh di€u khién tir nguoi dung, man hinh HMI s€ gui 1€nh di€u khién tur

chan Tx cuia HMI dén chan Rx ctia Arduino. Khi ¢6 su thay doi trang thai cta
cac thiét bi ngoai vi thi Arduino s€ gui dir li€u tir chan Tx dén chan Rx ctia HMI
dé hién thi ra man hinh.

e. Khoi thoi gian thue

> Chirc niing: Khdi nay cé chirc ning cung cip thoi gian hién tai cho vi diéu

khién d€ hién thi ra man hinh.
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> Phan tich Iwa chon linh kién: Dé dap ung duoc cac chic ning trén nhom da
chon Mo6-dun RTC DS1307 lam linh kién chinh. M6-dun thoi gian thyc RTC
DS1307 ¢6 chirc nang luu trit thong tin ngay thang ndm cling nhu gio phut gidy,
n6 sé& hoat ddng nhu mot chiéc ddng hd va co thé xuat dit liéu ra ngoai qua giao
thirc 12C.Mo-dun thoi gian thuc RTC DS1307 dugc thiét ké kém theo mét vién
pin dong hd c6 kha ning luu trir thong tin 1én dén 10 nim ma khong can cip
ngudn 5V tir bén ngoai. Module di kém véi EEPROM AT24C32 c6 kha ning
luwu trit thém thong tin 1én dén 32KBit.

®Tiny RTC  12C modules

- T

Hinh 3.13: M6-dun RTC DS1307
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Hinh 3.14: So d nguyén 1y RTC DS1307
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> Cac thong s6 ki thuit chinh:
- IC chinh: RTC DS1307 + EEPROM AT24C32
- Ngudn cung cip: 5VDC.
- Giao tiép: 12C
- Luu trit va cung cip cac thong tin thoi gian thyc: ngay, thang, nim, gio, phut,
gidy...
- Pin duy tri thoi gian trong trudng hop khong cip ngudn: Co
- Tan s6 ngd ra: 1Hz.
- Kich thude: 27 x 28 x 8.4mm
- PIN: 5-pin bao gém giao thirc 12C sin sang giao tiép INT (QWO), SCL, SDA,
VCC va GND.
> So d6 nguyén ly:
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Hinh 3.15: So @ nguyén 1y khdi thoi gian thuc
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> Giai thich so' dd nguyén ly:
Mo-dun RTC DS1307 s€ cap nhat thoi gian hién tai va g dit ligu vé cho
Arduino, sau d6 Arduino s& iy thoi gian nay hién thi ra man hinh va so sanh véi

thoi gian cai dat dé diéu khién dén trong ché do ty dong.

f. Khoi cam bién:

> Chire ning: Khdi nay cé chic ning phat hién dugce dén sang hay dén hong thong
qua cam bién quang sau d6 gui dir liéu vé khdi diéu khién dén.

> Phan tich lra chon linh kién: Dé dép tmg duoc cac chie ning trén nhom da chon
Moé-dun cam bién anh sang quang tr& CDS lam linh kién. Cam bién 4nh sang
quang tré CDS c¢6 tich hop sian Opamp va bién tré so sanh muc tin hiéu gitp cho
viéc nhan biét tin hiéu tro nén dé dang, sir dung dé nhan biét hay bat tat thiét bi

theo cuong d§ anh sang moi truong.

A
Vce
A c1 D1
T S\ - SZ&, D2
” R2 [] 10%
10k 10k
J* 4
1k 1k
N 00
Pl

LM393

® |7°

Hinh 3.16: So d nguyén 1y Mé-dun cam bién anh sang quang trd CDS
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Hinh 3.17: Md-dun cam bién anh sang quang trd CDS

> Cac thong s6 ki thuit chinh:
- bién ap dau vao: 3.3V - 5V
-Péaura: c6 dau ra sé va dau ra twong tu trong tmg DO va A0
- C6 chiét ap diéu chinh cuong do sang
- Kich thuée: 3.2cm x 1.4cm
- Tai dau ra s6 DO: 15mA
- Péau ra s6 DO = 0 khi cudong d6 sang cao va DO=1 khi cuong d6 sang thap.
- Pau ra twong tw A0 c6 thé két nbi voi ADC dé diéu khién thiét bi & cudng do
sang mong mudn

> So d6 nguyén ly:
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-q 104 R3
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spcsseL ) G M 104
g . po
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ARDUINO UNC

Hinh 3.18: So d6 nguyén 1y khdi cam bién
> Giai thich so' dd nguyén ly:
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Khi dén sang s& co anh sang chiéu dén quang trd ciia Md-dun cam bién anh
sang quang trd CDS lic ndy Mo-dun s& xuat tin hiéu mac 0 dén chan sd 7 cia
Arduino. Nguoc khi dén tat thi Mo-dun s& xuét tin hiéu muac 1, vi vay ma co thé
biét dugc dén sang binh thuong hay dén hong.

g. Khéi ngudn
> Chire ning: Khdi nay 1a khbi khong thé thiéu trong mach dién tir, né c6 chirc
ning cung cap dién ap cho mach hoat dong. Trong dé tai nhém sir dung hai khéi
ngudn dé cap cho mach. Khéi ngudn cép ngudn cho Arduino va khdi ngudn 220AC
dé cép cho den.
» Phan tich lya chon linh kién
Pé tai bao gébm 4 tram thu phat nén s& sir dung 4 ngudn riéng dé cip cho
mach. Mot ngudn DC dé cap cho vi diéu khién va mot ngudn 220AC dé cip cho
den.
Tong dong tiéu thy ciia tg mach duoc thé hién trong bang sau:
e Mach diéu khién dén

Bang 3.3: Tong dong tiéu thu ctia mach diéu khién dén

Pién ap Dong tiéu S6 Tong dong
STT Tén linh kién (VDC) tha (mA) hrgng dién tiéu
: thu (mA)
1 | Arduino UNO R3 5 30 1 30
2 | Xbee S2 3.3 2 1 2
3 | Cam bién anh sang 5 15 1 15
quang tr¢ CDS
4 | MOC3020 1.5 20 1 20
5 | LED don 3 10 3 30
Tong dong tiéu ~97
thu(mA)

e Mach diéu khién trung tim

Bang 3.4: Tong dong tiéu thy ciia mach diéu khién trung tim
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Dién ap | Dong tiéu S6 Tong dong
STT|  Tén linh ki¢n di¢n tieu
v (VDC) lugng )
thu (mA) thu
(mA)
1 | Arduino Mega 2560 5 30 1 30
2 | Xbee S2 33 2 1 2
3 | Man hinh Nextion 5 20 1 20
HMI 3.2 Inch
4 | M6-dun RTC 5 2 1 2
DS1307
5 | LED don 3 10 1 10
Tong dong tiéu ~64
thu(mA)

Tir hai bang théng ké trén, nhom d3 chon ngudn Adapter 5V — 1A dé cap

cho mach. Nguén c6 thiét ké nho gon, do bén cao, dong ra on dinh.

Hinh 3.19: Ngudn adapter 5V — 1A
> Cac thong s6 ky thuat chinh:
- Dién ap vao: 100~240AC,50/60 Hz
- Dién 4p ngd ra: 5VDC
- Dong dién ngd ra toi da: 1A
- Kiéu Jack ngd ra: Chuan Jack DC tron duong kinh ngoai 5.5mm, dudng

kinh trong phu hgp véi 16 kim tir 2.1~2.5mm.
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CHUONG 4: THI CONG HE THONG

4.1 THI CONG HE THONG
4.1.1 Thi cong mach thu phat tin hi€u Zigbee.
4.1.1.1 CAu hinh Xbee S2
e Gi6i thiéu phan mém XCTU

XCTU 1a mét tmg dung mién phi dugc thiét ké dé nguoi dung cé thé twong
tac voi cac mo-dun RF cua Digi Inter thong qua mot giao dién don gian, dé st

dung.

W DIGIXCTU

& G

Configuration & Test Utility Software
Hinh 4.1: Icon XCTU khi da cai dat

e Huwéng din co ban sir dung phian mém XCTU
Truy cép trang chu cua Digi theo dia chi:
https://www.digi.com/products/embedded-systems/digi-xbee/digi-xbee-

tools/xctu
O o | vt 0 ity = Pyin ¢ X (- G5 e protmun by ¢ © (0 hee ity 3 Pt TRYR S P s o R e o el P Ty - et Gen . 3¢ DD a &l x
2 OB | & wwwdigicom 1| @ X
XCTU

® mam

QDD

Next Generation Configuration Platform
for XBee/RF Solutions

] a9
« MCTU s 3 free, multi-p m application comp with
Mac0S and Linux T - s 3 2
—— — e
= Graphical Network View for simple wireless network configuration and P § (:
architecture = 3 ) e it ‘;:::
/T e et b . . R —— T4B 6
= APl Frame Builder [ a simple development tool for quickly building XBes g T — 5 o
AP frames ; . R =
| B e ]
» Firmware Release Notes Viewer allows users to explore and read = — L '3
firmware release notes = '
i e
'DOWNLOAD XCTU
Overview Fart Numbers & Accessories Resources Product Support

H QO seerch for amything

Hinh 4.2: Giao dién website digi.com
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Nhan chon “Download XTCU” lya chon phién ban phu hop véi hé diéu
hanh ctia may tinh cé nhan.
Sau khi tai file cai dat, tién hanh cai dit nhu cic phan mém thong thudng.
e Huéng dén sir dung co ban

Bude 1: Khoi dong phin mém XTCU

o mCTU
X & X3 E-;
= lu-‘x-l-u--a:.‘ QM- £33 Raoo Contguranon ﬁ ﬁ
2 3 4q
Click on @ Add devices or Change between £+ Configuration,
@ Discover devices to add & Consoles and &% Network
radio modules to the list working modes to display their
functionality in the working area
Hinh 4.3: Ctra s6 lam viéc chinh
Nhin vao hinh 4.3:

(1): Tim kiém cac mo-dun Xbee duogc két ndi v6i may tinh

(2): Cau hinh cho cac mo-dun Xbee

(3): Tién hanh viéc truyén dir liéu giita cac mo-dun

(4): Kiém tra két ndi giita cac mo-dun

Budére 2: Dé co thé cau hinh dugc, mo-dun Xbee can két ndi véi may tinh ca nhan

thong qua dé mach thu phat RF Xbee.

Hinh 4.4: Bé mach thu phat RF Xbee

Buwéc 3: Thiét 1ap module Xbee dugc két ndi
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e CAu hinh mé-dun Xbee
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i MY 16-b2 Saunte Adsien 0 &0
3 ¢: i SH Samal Noumiber High 1300 ©
1 SL Seral Nurmber Low QTR (&
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Hinh 4.5: Thiét 1ap cAu hinh mo-dun Xbee
Nhin vao hinh 4.5:
(1): Thong tin co ban cua mo-dun Xbee
- Name: Tén cua md-dun do nguoi dung dat.
- Function: Phan mém cua Xbee duge dinh dang theo chuin nao.
- Port: céng két ndi hién tai ciia mo-dun véi may tinh.
-  MAC: dia chi cia mo-dun dugc quy dinh boi nha san xuét, mdi mo-dun cé mot
dia chi va la duy nhét (dia chi cting dugc in ¢ mat sau cia mo-dun).
(2): Céc cong cu dé thao tac trén mo-dun Xbee
- Read: Doc ciu hinh dang c6 ciia Xbee
- Write: Luu nhitng thay d6i sau khi cdu hinh
- Default: Cai dit ciu hinh Xbee vé mic dinh
- Update: Thay d6i phan mém ciia Xbee
- Profile: Luu cau hinh vao may tinh (dinh dang .xml), hodc m¢ mot céu hinh da
duoc luu.

(3): Noi cau hinh cho Xbee tity theo mong muén cia ngudi ding.
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> Thiét 1ap cac chirc ning cho mé-dun
- Chon Update trén cong cu dé cap nhat ban maéi nhat.
- Chon XB24-ZB.
- Chon ZigBee Coodinator API.
- Bang chon 21A7 (Newest) (bdn méi nhat).

B s
r Mg nriatun L7 |
[ e Sighen G s Update B pis mrfale bewies. 1 7 — 11
¢ Py COMRD . IERANL N AN ) sntquon ot Sommas S il s g s s e S -,
WAL T A TR

B e o
e an 3]
e

M Nt bt L

Hinh 4.6: Thiét 1ap phin mém chirc ning cho module
Sau khi dé chon, nhan Update dé cap nhat Firmware mdi cho Xbee.
% Céu hinh Coordinator API
< Phan Networking
- ID Pan ID: 7777. Pugc xem nhu “mat khiu” ctia mot mang Zigbee, chi nhiing
mo-dun c6 cung Pan ID mdi ¢o thé giao tiép duoc voi nhau.
- SC Scan Channels: 1FFE.
< Phan Adressing
- DH Destination Address High: 0.
- DL Destination Address Low: FFFF.
- NI Node Identifier: Coordinator. Bat tén cho Xbee chu.
< Phan Serial Interfacing
- AP API Enable: 2
- AQO API Output Mode: Native [0]
Céc thong sd con lai ¢é mic dinh. Chon Write dé cap nhat cac thong sd vira

thiét 1ap.
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% CAu hinh Router API

Phin Networking

ID Pan ID: 7777. Pugc xem nhu “méat khau” cua mot mang Zigbee, chi nhiing
mo-dun c6 cing Pan ID méi c6 thé giao tiép duoc v6i nhau.
SC Scan Channels: 1FFE

Phin Addressing

DH Destination Address High: 0

DL Destination Address Low: 0

NI Node Identifier: API 1. Bat t€én cho mo-dun

Phin Serial Interfacing

AP API Enable: 2

AO API Output Mode: Native [0]

Cac thong sb con lai @& mic dinh. Chon Write trén thanh cong cu dé cap nhat

cac thong sb vira thiét 1ap cho Xbee

< CAu hinh Coordinator AT

X/
0‘0

Phin Networking

ID Pan ID: 8888: Bugc xem nhu “mat khau” cua mot mang Zigbee, chi nhitng
mo-dun ¢ cung Pan ID mdi ¢6 thé giao tiép duoc v6i nhau
SC Scan Channels: 1FFE

CE Coordinator Enable: 1

Phin Addressing

DH Destination Address High: 0

DL Destination Address Low: FFFF

NI Node Identifier: AT 1. Dat tén cho mo-dun

Phin Serial Interfacing

AP API Enable: 0

Céc thong sb con lai dé mic dinh. Chon Write trén thanh cong cu dé cap nhat

céc thong sé cho Xbee.

% Chu hinh Router AT

< Phan Networking

- ID Pan ID: 8888: Pugc xem nhu “mat khau” ciia mot mang Zigbee, chi nhiing

mod-dun cé cung Pan ID mdi cé the giao tiep dugc voi nhau
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- SC Scan Channels: 1FFE
- JV Channel Verification: 1
- CE Coordinator Enable: 0
< Phan Addressing
- DH Destination Address High: 0
- DL Destination Address Low: FFFF
- NI Node Identifier: AT 1. Bit tén cho mo-dun
Céc thong s6 con lai dé mic dinh. Chon Write trén thanh cong cu dé cap nhat
cac thong sb cho Xbee.

% Giao tiep giira cic mo-dun

o ACTU - o x
XCTU  Working Medes  Tools Help

o

@ raconooutes @ @ - e B coorinator - 0013420041050228

iy i L) mmm s e

| Function: ZIGBEE TH Reg
Clese  Record  Detach

Port: COMM - 9600...1/N - API 1
MAC: 0013A20041050228

Frames log QO 0O O O rrame detais
D Time L. Frame

Name: Router

H Function: ZIGBEE TH Reg

Port: COMSE - 9600...1/N - API 1
MAC: 0013A2004155CE31

o0 1%304. 35 Tiansmp Request
2 @1 15304, 7T Tians atus

°§ ZB

4« &5 x FaENEx]

Hinh 4.7: Cira s6 giao tiép
Nhin vao hinh 4.7:
Phan (1): Két nbi/ngit két nbi Xbee
Phan (2): Khu vuc hién thi goi dir liéu nhan vé.
Phin (3): Khu vuc gti goi dit lidu.

+ Kiém tra ket noi cac Xbee trong mang
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s xe (=5 Eo =
N oaly " \ o 2L
oy GREEED @ PR e
@ radio Modules &® -0013A20040A0980C
Name: ® | \ : = Clm a '
Function: ZigBee Coordinator APl fio) & = Q x === '-.q 100 58 “ Find !
Port: COMS - S600/8/N/I/N - AP1 | 5=/ L o 1 2
MAC: D013A20040A0580C v
Name: (%)
Function: ZigBee Router AT ; Q
Port: COMS - 9600/B/N/I/N - AT &=/ | teisnzes
MAC: 0013A20040A09996 v m . 25?},255_/——"" 9699
R ——"
Sa13A208 1
e
2 nodes [PAN ID:; 7779] [CH: 12] <Scanning> Scan 100 (Remaining: 00:00:02 | Totak 00:15:15)
Discovering network of .. 20040A0980C e I

Hinh 4.8: Ctra s6 kiém tra két ndi mang
Chon Scan, phan mém s& tu dong quét tim cac module trong mang dang két ndi
v6i1 nhau.
4.1.1.2 Thi c6ng mach

Trude khi v& mach nguyén 1y va PCB cho toan mach, ta nén 1ap danh sach cac

linh kién str dung. Duéi day 1a bang tom tit tat ca cac linh kién sir dung trong dé tai.

Béng 4.1 Danh séch linh kién ctia mach thu phat tin hi¢u Zigbee

STT Tén linh kién Théng s
1 | XbeeS2 Vi,=3.3V
2 | Dién tro 1KQ

So db b tri linh kién 16p trén va 16p dudi ciia mach:
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v s
/

Hinh 4.9: Mat dudi PCB mach thu phat tin hiéu Zigbee

Hinh 4.10: Mat trén PCB mach thu phat tin hi€u Zigbee
4.1.2 Thiét ké thi cong giao dién diéu khién trén HMI bang Nextion Editor
4.1.2.1 Gi6i thiéu va cai dit phin mém Nextion Editor
% Gi6i thiéu phan mém Nextion Editor
- Nextion Editor 14 1 phan mém mién phi dé c6 thé tao giao dién trén man hinh

cam ung HMI.

Hinh 4.11: Icon Nextion Editor sau khi cai dat

% Cai dit phan mém Nextion Editor
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- Truy cép vao trang chu theo dia chi: nextion.tech
(o ETT  | -, <) ¥ . -] G &
y « Ermem

ZZ% HOME PRODUCT CIWNLOAD BOCUMENT SUPPORT COMMUNITY BLOG CONTACT US Q
EXTION

mponents

i Drag at Runtime

owerful HMI Solution

n 3 P o wyitlin

Hinh 4.12: Trang chu Nextion Editor
- Nhén “Download” chon “Nextion Editor” = tai vé may theo file Zip hoic
Exe tuy chon.

- Sau khi tai file cai dat, tién hanh cai dat nhu cac phan mém thong thuong.
4.1.2.2 Thiét ké giao dién HMI

< Tao File phut hop véi thiét bi

M¢ phan mém va chon dung tén man hinh dang st dung. Nhom st dung man

hinh 3.2 inch va kiéu 14 basic.

" =—a
=]
Toolbax
o= &1 4
&)
e
- NX32247024 011
NX4024T032_011
ri.__ NX4827T043 011 NX8048T050 011
fﬂ-ﬂ' ; r inchd £
S=cEr L B X8048T070 011
SUSSE .. S8 NE W i REr

-

Fucture | Fonts Gmay | Vides Audiz

Encodeg | Heady|
“0 Search for amything

Hinh 4.13: Kiéu lap trinh va kich thuéc man hinh HMI
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Tiép theo 13 chon thiét ké giao dién theo chiéu ngang hodc chiéu doc.

Toatas | v Fuge 1|
A7 ' Display direction BT L )
A]
° _
C
L
Character Encoding
ion-BEEA-t
oo |
St = 2 Amitute ]
M T 4 -II

Hinh 4.14: Chon chiéu thiét ké giao dién

< Thiét ké giao di¢n
Nhom thiét ké gom 6 trang giao dién:

- Page 0: Hién thi tén sinh vién thyc hién.
- Page 1: Nhap mat khau.

- Page 2: Chon ché do

- Page 3: Ché d6 Auto

- Page 4: Ché 6 Manuel

- Page 5: Cai dat thot gian

pgrin ?.inh Trgl.ig‘ 13]41:13" o - Cancel
Nguyén Dinh Khwomg - 15141189
bl

. & N\ TRUONG DAl HOC
w SU PHAM KY THUAT TP, HO CHI MINH

HOMCG University of Technolagy and Fducation

HCMUTE
Hinh 4.15: Page0 Hinh 4.16: Pagel
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Lamp Status

Manual
o | oo B

Hinh 4.18: Page3

Hinh 4.17: Page2

Setting Page

GO0 J

Lamp Status
02 6.
\_/

Eﬂ% %J 5}.3”' qm

Hinh 4.19: Page4 Hinh 4.20: Page5

» Cach thyc hién cac Page nhu sau:
- O Page 0: s& c6 mot nat nhn chuyén qua page2 (b0) va hinh nén (p0). Céach lap

trinh nat nhan:

Touch Press Event(1)

[] Send Component ID
User Code

page 1

Hinh 4.21: Lap trinh nat chuyén page
- O Page 1: s& c6 cac nat nhap tir 1 téi 9, 1 textbox hién thi s6 nhap , 1 niit x6a
toan bo dir liéu nhap, 1 nit x6a 1 sb vira nhap, va nat chuyén trang néu password

dung. Nut nhan nhép sd, s6 bao nhiéu thi s& cong cho bay nhiéu.
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Event

2
ichrem ey -
[[] Send Component ID

User Code

it0.txt=t0.TtxXT+"5"

4| Il

Hinh 4.22: Nhap s6 5

Tiép theo 1a nut chuyén trang néu mat khau ding, x6a 1 ky tu va nat xéa hét.
Event o

ocanonsen [ -

[] Send Component ID
User Code
t0.txt=""

| »

4

Hinh 4.23: Nut x6a dir li¢u nhap
Event

Crochromeniny —— — -

[] Send Component ID
User Code

t0.cxt=t0.ctxt-1

| »

4| [ | »

Hinh 4.24: Nut x6a 1 dir liéu nhap

Event o

(o remiveminy | R—— -

[[] Send Component ID
User Code

1if (0. cxC==""7777")

page 2
}

4| [

Hinh 4.25: Nat chuyén trang
- Page 2: s& c6 tong cong 3 nut nhan. Bao gdm: 1 nit chuyén vé trang chu (home),

1 nat ché d¢ auto, 1 nit ché do manuel chi can lap trinh s6 page can tdi.
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- Page 3: s€ cO cac nut nhan ON, OFF, 70%, 100%, hién thi thoi gian, trang thai
dén. Cac nat nhan chi can giri ID cua nit nhin vé cho Arduino dé nhan biét 1ap
trinh.

] Send Component ID
User Code

4| Il |y =

Hinh 4.26: Lap trinh cho cac niit nhin
- Page 4: Tuong tu page 3 chi c6 thém 1 niit SET dé chuyén toi page 5.
- Page 5: Bao gdm céc nit ting giam dé thiét 1ap thoi gian sang tit cua dén. Va
hién thi trong textbox TimeOn, TimeOff. Cach lap trinh cho nit ting phut twong

tu nhu vay cho nut gidm gio hoac phut.

Event q‘, Event

Touch Press Event ) Touch Release Event) v Touch Rlsse Event) v
(] Send Component ID (] Send Companent 0

User Code User Code

if (val.val<60) a|  [val.val=val.val+l

cov val.val,PHUT ON.txe,0 ‘
if (val.valy=60) g

val.val=) ‘

cov val.val,PHUT ON.txe,0 | i ) v

(| ) v

Hinh 4.27: Thiét 1ap ting giam thoi gian

Dé c6 thé st dung hinh anh lam hinh nén hodc niit nhén thi ta phai luu trir hinh
anh vao thu vién anh cua file giao dién da tao.
» Cach luu hinh anh vao thu vién anh cua file nextion:
- Ta nhan vao nut ddu “+” ¢ gdc trai man hinh.
- Sau d6 lya chon hinh anh ma ta can sir dung ¢ trong may tinh.
- Nhén Open 12 hinh anh s& duoc dua vao thu vién anh.
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Picture o
+ — o &E T 14 @O s

8--SI1ZE:400X240

Q"a EAT Pt P T \J\'r e c-r sel nasras

ORI E

9~-SIZE 400)(240

Picture |Fonts

Hinh 4.28: Thu vién anh
Luwru y: Hinh anh phai c6 kich thudc 400x240 tro xudng méi co thé sir dung dugc
vi man hinh chi ¢6 3.2 inch.
¢ Nap chuwong trinh vao man hinh Nextion HMI
> (6 2 cach dé nap chuong trinh la:
- Nap tryc tiép qua phan mém Nextion Editor. Két ndi HMI vao may tinh va m&
phan mém 1én nhan vao Upload sau d6 hién ra bang upload nhan Go phan mém

s€ tu dong cap nhat vao HMI.

o Open | New | (8 Compile @ Debug T Upload * [ Copy Bicut WPaste | X Delete 0 Undof3) ™ Redol) | G Devie 1D
tlcand#44m
lieedbox B | Dimplay |Tastructions S

Setting Page

Fle size 1354150 Espmated upload teme: 1055econds
|

@ Timar
(1) Variable - |
2 |
~ K =
+ > val val va2 vl
8-SIZE 400X240 [ : o 1
| Go Ext L
s Touch Press Event(l) Touch Relesse Event(3) -
m’ I_ i-"; #aa’g h'»:ﬂ O i Sersd Companent

Hinh 4.29: Nap chuong trinh HMI
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- Céch thtr 2 1a gian tiép théng qua thé nhé SD. M6 file luu dudi .txt va copy vao
thé nhd. Sau d6 cam thé nhé vao man hinh HMI s& tu dong cap nhat sau khi

hoan thanh rat thé nhé ra thi chuong trinh da dugc nap.

File | Tools Setting Help About

Open build folder | Col
Open : |
New L_q
Save t 2
Save As 1
Backup Dir

Clear Recent projects
Import Project
Close Project

Exit

-

Hinh 4.30: File giao dién HMI .txt
4.1.3 Thi cong mach diéu khién trung tim
Trude khi v€ mach nguyén ly va PCB cho toan mach, ta nén 1ap danh sach cac
linh kién str dung. Duéi day 1a bang tom tit tat ca cac linh kién st dung trong dé tai.

Bang 4.2: Danh sach linh kién ctia mach diéu khién trung tim

STT Tén linh ki¢n Théng s
1 Arduino Mega 2560 5-12VDC

2 Man hinh Nextion HMI 5V, 3.2 Inch

3 RTC DS1307 5V

4 Xbee S2 3.3V

5 Dién tro 220Q

6 Led 3V, bo
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So dd bd tri linh kién ctia mach:

0000000000 00000000 00009 ag
‘ { T 00
}'F / all 88

/, —a || 83

(= B oo

00

00

=
N—"

- oo
- 00
o0

o oo
00

00

00000000 00000000 OO0O0O0O00CO

Hinh 4.31: Mit du6i PCB mach diéu khién trung tam

[- P

2—49
;s.\.u\.\.t.\\\l(_kux.i..\.ui.

e

T e e e e e ¢ & & &8 & e < & & VWS

Hinh 4.32: Mit trén PCB mach diéu khién trung tim
4.1.4 Thi cong mach diéu khién phu
V& co ban cac mach diéu khién phy déu giéng nhau nén nhom sé& trinh bay cach
thi cong mdt mach.
Trude khi v€ mach nguyén ly va PCB cho toan mach, ta nén lap danh sach cac

linh kién str dung. Duéi ddy 1a bang tom tit tat ca cac linh kién sir dung trong dé tai.
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Béang 4.3: Danh séach linh kién ctia mach diéu khién phu

STT Tén linh ki¢n Théng sb

1 Arduino Uno R3 5-12V DC

2 Cam bién anh sang quang trg CDS | 5V

3 Xbee S2 3.3V
4 Dién tro 1KQ, 220Q, 470Q
5 Led 3V, Do, Tring

So dd bo tri linh kién ctia mach diéu khién phu:

ﬁﬁj

Hinh 4.33: Mat dudi PCB mach Shield Arduino Uno R3

| g — Z".".?'.'." e
!lt\\.ttk[hgu\.»k_

Hinh 4.34: Mat trén PCB mach Shield Arduino Uno R3
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4.1.5 Thi cong mach phat hién diém 0 va mach cong suit
So d6 b tri linh kién 16p trén va 16p dudi ciia mach cong suat:

Bang 4.4: Danh sach linh kién ctia mach phat hién diém 0 va mach c6ng suat

STT Tén linh ki¢n Théng s

1 Diode cau KBP 307 Vrums = 600V, Ip=3A

2 Dién tré cong suat 10K-10W

3 MOC3020 Ngd ra: 400V, 100mA

4 PC817 V= 6V, I 50mA, P=70mW

5 Triac BTA16 Vorv= 600V, I= 16A,
Igr=100mA

6 Diode Zener 5V, 1W

7 Dién tro 1KQ, 2209, 470Q

8 Dén soi dot 220AC, 40W

9 Led 3V, Do, Trang

So dd b6 tri linh kién ctia mach phat hién diém 0 va mach cong suét:

o [
0S0S\T0 OMOUHA - OAOAT

=&

Hinh 4.35: Mt trén PCB mach cong suat
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Hinh 4.36: Mt dudi PCB mach cong suat
4.2 Luu dd giai thuat

4.2.1 Luu d6 mach diéu khién trung tim

Yéu ciu chwong trinh: Doc trang thai dén dugc guri vé tir cac tram déng thoi doc thoi
gian thyc dé hién thi 1én man hinh HMI. Lap trinh diéu khién ché do chay tu dong va
ché d6 chay bang tay dé diéu khién do sang den.

Khdi tao

—

Doc thdi gian tr
DS1307

<«

Doc dir liéu guri vé
tUr cac tram

?

Giao tiép HMI

<«

Hién thi HMI

Hinh 4.37: Luu d6 chwong trinh chinh ciia mach diéu khién trung tim
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Giai thich luu do:

Dé chuong trinh chay, dau tién phai cau hinh hé thong bang cach khoi tao Xbee,
khéi tao timer, khéi tao giao tiép Software Serial, khai bao dia chi truyén, khai bao dia
chi nhan cling nhu cac thu vién cda chung. Tiép dé vong 13p dugc thyc hién dé dam
bdo chuong trinh luén dugc tuan hoan, chuong trinh s& doc dir li€u theo trinh tu doc
thot gian thuc cua DS1307, doc trang thai den gt vé tir cac tram, doc 1énh diéu khién

tir man hinh. Sau d6 chuong trinh s& guri di liéu ra man hinh dé hién thi.

Giao tiép HMI

Phan tich chu& nhan

l

Chon ché dé

!

Xéa chubi cii

!

Luu chudi mdi

Hinh 4.38: Luu d6 chuong trinh giao tiép HMI

Giai thich luu do:

Néu c6 dir liéu diéu khién tir man hinh HMI chuong trinh s& phan tich chudi dit
liéu nhan duoc dé chon ché d6 diéu khién va tién hanh xo6a chudi dit liéu cii va thay
bﬁng chudi dit liéu méi duge nhan. Sau d6 chuong trinh s& giri dit liéu ra man hinh dé

hién thi.
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n

Dim=1

Dim=0

A vy r~
L

A
Nhén héi tiép trang thai
dén

A
Hién thi dén hu hoic binh
thuong

!

Gui di¥ liéu

v

G

Hinh 4.39: Luu d6 ché d6 chinh tay
Giai thich luu do:
Pau tién kiém tra bién trang thai ctia chwong trinh. Néu dung tiép tuc kiém tra 1énh
tir man hinh c¢6 nhan hay khong, néu c6 thi kiém tra xem nhan muc 100%, mirc 70%
hay nhan OFF. Sau d6 gan gia tri cho bién Dim va giri dir liéu di diéu khién, néu

khong thi nhén gia tri hoi tiép trang thai dén va hién thi ra man hinh.
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Nhan tho1 gian cai
trén HMI

4
Nhan tho1 gian
thuc trén DS1307

»

Tho1 gian
HMI=DS1037

vD

Tat, tang, giam d6 sang den.

.

Nhan trang thai ho1
tiep

v
Hién thi dén hu
hoac binh thuong

l

Hinh 4.40: Luu do ché d¢ ty dong

Giai thich luu d6:

Pau tién kiém tra bién trang thai ctia chuong trinh. Néu dung tiép tuc doc thoi gian
cai trén HMI va thoi gian thuc ciia DS1307. Sau d6 so sanh hai gi tri, néu dang thi
cho phép cai dat do sang cho den, néu khong thi nhan gié tri hoi tiép trang thai dén va

hién thi ra man hinh.
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4.2.2 Lwu d0 mach diéu khién phu
Yéu cau chwong trinh: Doc ditr liéu nhan dugc tu tram khac truyén té1 sau d6 diéu

khién d6 sang den va gui dir liéu nhan dugce cho tram sau ciling nhu phan hoi trang thai

dén cho tram trudc.

( Bat dau ) ( Bat dau )

Khoi tao Khai tao

» @
L d

Doc dit liéu nhan
duoc

Doc di¥ liéu nhin
duoc

B6 diéu khién
moe

B4 diéu khién

sau
la
— Gii cho b6 diéu khién
G cho b diéu khién sav va thyc huén diéu
trude va diéu khién den khién dén

Coe)

Hinh 4.41: Luu d6 chuong trinh ctia mach diéu khién phu
Giai thich lwu do:

PAu tién ciu hinh hé théng béng cach khai tao Xbee, giao tiép Software Serial, cac
dia chi truyén nhan, cling nhu thu vién cua chung. Tiép d6 vong lap dugc thuc hién dé
dam bao chuong trinh luén dugc tuan hoan. Chuong trinh s& doc dir liéu nhan duoc tur
cac tram phat dén sau d6 s& kiém tra dja chi cta goi tin dugc guri dén, néu dia chi 1a
cua tram trudc thi chuong trinh s€ diéu khién dén va gui dir liéu nhan dugc dén cac
tram sau, néu dia chi 1a cua tram sau thi chuong trinh s& doc gia tri cam bién dé biét

trang thai dén sang hay tat va giri dit liéu d6 dén tram trude.
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( Bat dau )
v

Doc thdi gian cai

v

Doc thdi gian thuc

S
S

Phat = Phit i
S

Gidy = Gidy cai

Gui dir liéu

Két thic

Hinh 4.42: Luu d6 chuong trinh cai dit thoi gian diéu khién dén

Giai thich luu db:

Pau tién chuong trinh s€ doc thoi gian cai sau d6 doc thoi gian hién tai cua
DS1307. Tiép d6 chuong trinh tién hanh so sanh gio phut gidy da cai va gio phut gidy
hién tai, néu ding thi s€ gui dir liéu dén céc tram dé diéu dén, néu sai chuong trinh s&

khong gui dir 1iéu di.

BO MON PIEN TU CONG NGHIEP - Y SINH 60



CHUONG 4: THI CONG HE THONG
4.3 Phan mém lap trinh Arduino IDE
4.3.1 Gi6i thi¢u phan mém Arduino IDE

Arduino IDE 13 mdt phan mém giup chung ta nap code di viét vao board mach va
thuc thi tmg dung. Arduino IDE 14 chit viét tat cia Arduino Integrated Development
Environment, mot cong cu lap trinh voi cac board mach Arduino. N6 bao gém cac
phan chinh 13 Editor (trinh soan thao vin ban, diung dé viét code), Debugger (cong cu
gitip tim kiém va sira 16i phét sinh khi build chwong trinh), Compiler hodc interpreter
(cong cu giup bién dich code thanh ngdn ngir ma vi diéu khién co thé hiéu dugc va
thuc thi code theo yéu cau ngudi ding).

Cong cu nay duoc d6i ngii ki su ctia Arduino phat trién va c6 thé chay trén
Windows, MAC OS X va Linux. Do ¢6 tinh chdt md nguén mé nén méi truong lap
trinh nay hoan toan mién phi.

C {0 @ arduinoice/en/Main/Software B a9 u @ X g i
Hleos (OHQOOQQ@ D Jeoua S w

£a) % STORE SOFTWARE EDU PRO RESOURCES COMMUNITY HELP Q i SIGN IN
° -

i
. Download the Arduino IDE
L]
Windows installer, for Windows 7 and up
o Windows 217 file for non admin install
L ARDUINO 1.8.13 Windows app Requires Win 810110
The 12ty 1o Get &8
g Mac 05 X 1030 or newer
&
Linux 32 bits
E Linux 64 bies

Linux apm 32 bits
Linux aR 64 bits

Release Notes
Source Code
Checksums (shas12)

Hinh 4.43: Giao dién trang chii ctia phan mém Arduino IDE
4.3.2 Cai dit va cach sir dung phin mém Arduino IDE

% Cai dit phan mém
Budce 1:
Dé cai dat phan mém truy cap vao duong link sau dé tai phan mém vé may tinh:

https://www.arduino.cc/en/Main/Software

Sau d6 chon phién ban danh cho may tinh.
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Windows Installer, for Windows 7 and up
Windows ziP file for non admin install

Windows app Requires Win 810r 10
Get 55

Mac OS X 1010 or newer

Linux 32 bits
Linux 64 bits
Linux ARM 32 bits
Linux ARM 64 bits

Hinh 4.44: Chon phién ban cho may tinh

Buére 2: Tién hanh di chuyén file dén noi luu trir:

Bwéc 3: Cai dit phan mém

| Open |
# Run as administrator
(= Share with Zalo

Troubleshoot compatibility
Quét vai 360 Total Security
Chay trong 360 Sandbox

Bat x6a vai 360 Total Security

D &

@ iu’dl.lim:}-1.8.12-“E
Share with

Hinh 4.45: Chay file cai dat

&5 sketch_jul04a | Arduino 1.8.12
File Edit Sketch Tools Help

sketch_jul04a

r:;: secup() { -
// put your sectup code here, to run once:

}

voeid loop() {
// put your main code here, to run repeatedly:

Hinh 4.46: Giao dién sau khi cai dat
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% Cach sir dung phan mém:
Phan mém s& c6 3 ving:
- Vung Iénh

- Vung viét chuong trinh

- Vung thong bao
W i oo A 152

File Edit Sketch Tools Help

Ving lénh

sketch_julDda

veid secap() { -

J put your setup cods here, to run once:

void loop()
\JI:Ing Vit / put your main code here, Tto run repsatedly:
chwong trinh il

Viung théng
bédo

Arduino Uno on COM17

Hinh 4.47 Cac vung lam viéc cia Arduimo IDE
e Vung lénh: Bao gém cac nut 1énh menu (File, Edit, Sketch, Tools, Help). Phia
dudi 1a cac icon cho phép str dung nhanh céc chirc ndng thuong dung cua IDE

duoc miéu ta nhu sau:

Chire nang
Bién dich chwong trinh dang soan
thao dé kiém tra cac 15i 1ap trinh.
Bién dich va upload chuong trinh
dang soan thao.

Icon
- M¢& mét trang soan thao mai.

Mo cac chuong trinh da luu.

Luu chuwong trinh dang soan.

Mo cira s6 Serial Monitor dé guri va
nhan dir liéu gitra may tinh va board
Arduino.

Hinh 4.48: Céc chtrc nang cua vung 1énh
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e Vung viét chwong trinh: Cac doan mi code s& dugc viét tai day. Tén chuong
trinh cta ban dugc hién thi ngay dudi diy cac Icon. Pé ¥ rang phia sau tén
chuong trinh ¢6 mot dau “§”. Piéu d6 c6 nghia 13 doan chuong trinh chua
duoc luu lai.
e Vung thong bao (debug)

Error compiling.

Arduino Uno w ATmega8A on COM3

Hinh 4.49: Vung thong bao ctia Arduino IDE
Nhiing thong bao tir IDE s& dugc hién thi tai day. Dé ¥ rang goc dudi cing bén
phai hién thi loai board Arduino va céng COM duogc st dung. Ludn chi y t61 muc
nay boi néu chon sai loai board hodc céng COM, phﬁn mém sé& khong thé upload
duoc code.
4.4 Tién hanh lip rap hé thong hoan chinh
4.4.1 Lip rap h¢ thong
Mo hinh bao gém 4 tram: 1 tram diéu khién trung tam va 3 tram diéu khién dén
- Mach s€ dugc dat vao hdp nhua co kich thudc: 160x90x80 (mm)
- Pé mach 1am bang Mica c6 kich thude: 20x15 (cm)
- Ong PVC c6 duong kinh 8mm

Hinh 4.50: Hinh anh thuc t& mach diéu khién trung tim
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Hinh 4.51: Hinh anh thyc té mach diéu khién phu
4.4.2 M6 hinh hé théng
Sau khi di 13p rap cic mach va dong hop xong nhom di tién hanh cb dinh mach
vao dé mica va dugc mod hinh nhu sau:

o/

Hinh 4.52 M6 hinh hé thong
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CHUONG 5: KET QUA VA PANH GIA

5.1 Két qua dat dugc

Trong qua trinh thyc hién d6 4n, nhom ching em di nghién ctru cac tai liu
chuyén nganh cuia trudng, cic tai liéu trén mang Internet cung véi do6 1a sy huéng dan
ctia thay ThS. Phan Van Hoan ma ching em d3 hoan thanh dugc dé tai nay.

Sau khi hoan thanh xong dé& tai dé tai nay, nhom chung em di ciing c¢6 lai mot sé
kién thuc dién tu cong suat da duogc hoc thong qua thiét ké mach diéu chinh do sang
ctia dén, tiép thu thém duoc nhitng kién thirc méi vé giao thirc Zigbee, cach truyén di
liéu qua lai gitra 2 mo-dun Xbee S2, cling ¢d lai céc kién thirc co ban vé 1ap trinh trén
Arduino (Arduino Mega 2560 va Arduino Uno R3) va cach giai quyét timg van dé
thong qua lam vi¢c nhom.

Hé théng da dat dugc nhiing yéu ciu dé ra ban dau. Cu thé & day 1a viéc co thé
bat, tit dén dong thoi va didu khién duoc d6 sang thong qua méan hinh HMI.

Sau thoi gian nghién ctru va thi cong d6 4n tot nghiép véi dé tai “THIET KE VA
THI CONG HE THONG CHIEU SANG PIEU KHIEN QUA MANG ZIGBEE”
nhom di thu duogce két qua nhu sau:

e Nhin chung, m6 hinh hoat dong tuong ddi 6n dinh, c6 thé lam viéc lién tuc, dat
95% yéu cau dé ra ban dau.

e San pham hoat dong phu thudc vao méi truong. Moi trudng cang it vat can thi
thiét bi hoat dong cang tot.

e Khoang cach truyén nhan trong nha 1a 30m.

e Khoang cach truyén nhin ngoai trdi 1a 100m.

e Heé thdng hen gio bat dén chinh xéac theo thoi gian cai.

e (6 thé diéu chinh truc tiép do sang dén thong qua man hinh.

e Giam sat dugc tinh trang hu hdng ctua dén qua man hinh.

5.2 Két qua chay thir nghiém hé thong
5.2.1 Giao dién diéu khién hé thong
Sau khi cap ngudn cho phép hé théng bat dau hoat dong, khi ¢6 man hinh HMI

s€ hién thi nhu sau:
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Trin Binh Trong - 13141387
Nguyen Dinh Kheong - 15141189

TRUONG DAI HOC
SU PHAM KY THUAT TP. HO CHI MIN

HGMG University of Technology and Fducation

Hinh 5.1: Man hinh chao
Man hinh s€ hién thi tén va ma so sinh vién ctia nhom, khi nhan vao mui tén hé

théng s& yéu cau nhap mat khau truy cdp vao hé thong nhu sau:

Hinh 5.2: Nhap mét khau truy cap hé théng

Mat khau ctia hé thdng 1a: 7777. Sau khi nhip xong nhin vao Apply néu sai hé

thong s€ yéu cau nhép lai, néu ding man hinh s& hién thi trinh di€u khién nhu sau:
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Auto

Manual

Hinh 5.3: Chon ché do diéu khién
Man hinh lac nay sé& hién thi hai ché do cho nguoi dung lya chon:
- Auto: Ché do tu dong
- Manual: Ché d¢ diéu khién bang tay

e Ché dj Auto

Hinh 5.4: Ché d¢ Auto
Giao dién ché do Auto hién thi thoi gian dé nguoi ding dé theo ddi khi cai dat

tu dong tit mé. Nhan nat SET trén man hinh s& chuyén qua trang cai dat thoi gian
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tat va md dén. Nhan vao Manual thi s& chuyén ché do chinh tay. Nhin HOME s&

trg vé giao dién man hinh chao.

Setting Page
9Cio2Phut
9Gio7 Phut

N N
- \
N N

Hinh 5.5: Cai dit thoi gian tit mé dén
O trang cai dat thoi gian tit mé dén, bén trai 13 cai thoi gian md dén con bén
phai 1 cai dit thoi gian tit dén, cac nhan phim cong trir dé ting giam thoi gian
mudn cai dit. Sau d6 ta nhan nat SET trén man hinh dé cai dat thoi gian va trén
man hinh c6 hién thi thoi gian tit mo ma ta vira cai.

e Ché do Manual

l Y (0)1)

' Manual

Hinh 5.6: Ché d6 Manual

O ché @6 Manual bao gdm céac nut nhéan:
- Nut Home: trd vé man hinh chao nhu ché d6 auto.
- Nat Auto: chuyén qua ché do tu dong.
- Nut 70%: sang 70% cong suat.
- Nt 100%: sang 100% cong suat.
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- Nut ON: sang 100% cong suat (phai nhan nat ON thi méi c6 thé nhan nut
70% va 100%).
- Nut OFF: Tét dén

anual -

ritliltil
=

-

| [-E_.l] [on |

Hinh 5.7: Trang théi dén
Trong hinh 5.7 hé thong hdi tiép tinh trang hu hong va hoat dong cua dén.
Khi dén nao hoat dong binh thuong thi s& hién thi 1én man hinh HMI 1a dén
sang va khi nao dén bi hu hong thi s& hién thi dén tit ra man hinh. O hinh 5.7
den 1 va 2 hoat dong binh thuong con dén 3 hu.

i I... —_-—_._I— —= - [ "‘ = -_‘l
w % b Y

Hinh 5.8: Hinh anh hé thong dang oat dong ;
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< Bang thwc nghiém két qua chay thuc té:

Bang 5.1: Két qua chay thuc nghiém

S6 1an nhan Noi dung Két qua
25 Phim Apply 24/25
25 Phim Home 23/25
25 Phim Auto 23/25
25 Phim Manual 24/25
25 Phim SET 23/25
25 Phim ON 23/25
25 Phim OFF 23/25
25 Phim 100% 22/25
25 Phim 70% 23/25
25 Hién thi trang thai dén 20/25
25 Hién thi thoi gian cai dat 24/25

5.3 Nhén xét va danh gia

- P06 6n dinh hé thong dat 88%

- Giao tiép man hinh HMI gitip ngudi ding dé dang sir dung va giam sat.

- Thoi gian dap ung diéu khién khoang tir 2 - 3 gidy.

- Phan hdi trang thai chua c6 do chinh xac cao.

- Tuy nhién, do su han ché vé kién thirc ciing nhu thoi gian, ngudén tham khéo
chu yéu 1a théng qua mang Internet nén dé tai con c6 nhiéu sai sét va mot sd
han ché: Hoat dong chua t6t & vung c6 nhiéu, tinh tham my va do chinh xac

chua cao, chua c6 chure ndng gidm sat tur xa.
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CHUONG 6: KET LUAN VA HUONG PHAT

TRIEN

6.1 Két luén

Kién thtrc vé k¥ thuat rat sau, rong va khong ngimg cip nhap ting ngay, chinh vi

thé can phai c6 nhiéu thoi gian nghién ciru dé c6 thé thyc hién dé tai dat két qua tot

nhat. Trong giéi han thoi gian ma truong dwa ra, nhoém da hoan thanh dé tai: “THIET
KE VA THI CONG HE THONG CHIEU SANG PIEU KHIEN QUA MANG
ZI1IGBEE”. Dat duogc 95% yéu cau dé ra ban dau, cu thé nhu sau:

Thiét ké va thi cong dugc hé thong mang khong day Zigbee co thé giao tiép
gitra cac tram v&i nhau.

Hé théng 6 thé truyén dir liéu di dugc xa twong ddi 6n dinh va chinh xac.

Thiét ké duoc giao dién diéu khién hé théng anh sang ciing nhu giam sét trang
thai ctia hé théng bang man hinh Nextion HMI 3.2 Inch.

Hé thong co thé chay trong thoi gian dai va twong d6i on dinh.

Hé thdng co chirc niang phan hoi trang thai dén giita cac tram.

Du da c0 gang nghién ctru va thuc hién cdc muc ti€u ban dau dé ra nhung h¢ thong

van con mot s0 han ché nhu sau:

Thoi gian dap tng truyén tin hiéu di xa tir 2- 3 gidy.
Hoat dong chua tot & ving ¢ nhiéu.
Hé thong chua c6 do thim my cao.

Hé théng phan hdi chua ¢ d6 chinh xat cao.

6.2 Huong phat trién deé tai

Hé thng c6 thé mo rong hé thong 1én nhidu dén va c6 thé ap dung vao thuc té.
Ti wu phan mém, nang cp phan cimg dé ting do tin cay va hiéu qua.

Két hop IoT (Internet of Things) vao hé thong dé diéu khién va gidm sat dén
qua Internet ciing nhu qua dé c6 gitp ngudi dung danh gia duoc hiéu qua vé tiét

kiém ning luong cta hé thong.
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CHUONG TRINH PIEU KHIEN CUA BO PIEU KHIEN TRUNG TAM

#include "Time.h"

#include <XBee.h>

#include <SoftwareSerial.h>

#include <Nextion.h>

#define COOR 0x419B5210 // dia chi XBee trung tam

#define D1 0x409B9150 // dia chi XBee dén 1

#define D2 0x40E74427 // dia chi XBee dén 2

#define D3 0x418F1397 // dia chi XBee dén 3

#define DCCOOR "1084889937" //dia chi dang thé&p phdn XBee trung tam
#define DCD1 "1083937104" // dia chi dang thdp phdn XBee dén 1
#define DCD2 "1088898087" // dia chi dang thadp phan XBee dén 2

#define DCD3 "1099895703" // dia chi dang thidp phé&n XBee den 3

// khoéi tao XBee
XBee xbee = XBee();
XBeeResponse response = XBeeResponse();

// khai bdo dia chi cédc module Xbee giao tiép
XBeeAddress64 addr64 1 = XBeeAddress64 (0x0013A200, D1);
XBeeAddress64 addr64 2 = XBeeAddress64 (0x0013A200, D2);

// kh&i tao phan hdi Xbee
ZBRxResponse rx = ZBRxResponse();
ZBRxIoSampleResponse ioSample = ZBRxIoSampleResponse();

// khai bé&o bién

const char gm[10] =
{0x30,0x31,0x32,0x33,0x34,0x35,0x36,0x37,0x38,0x39};
uint8 t Data send al[l] = {0x00};

String va0;

String Data 2; // du lieu nhan duoc tu xbee

String Address;

int doc, dim=0,mode=3, temp, ttd auto, Gui_ dimming, Gui dimming cu,
dimming chuc, dimming donvi;

int gio_on=18,phut on=0;

int gio off=6,phut off=0;

int gio c¢=0, phut c=0, giay c=0;

int ON, ON _cu, OFF, OFF cu;

int ttd ,hienthiden;

String ON chuoi, OFF chuoi;

float hienthiphantram;

String message,solieu;

SoftwareSerial nextion(50,51);
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Nextion myNextion (nextion, 9600);

void setup() {
Serial.begin (9600) ;
Seriall.begin (9600) ;
myNextion.init () ;
Wire.begin () ;
//setTime (23,10,0,6,30,6,20);
xbee.setSerial (Seriall) ;
// kh&i tao TIMER 1
cli();
/* Reset Timer/Counterl */
TCCR1A = 0;
TCCR1B = 0;

TIMSK1 = 0;
/* Setup Timer/Counterl */
TCCR1B |= (1 << CS12) | (0 << €CS11) | (1 << Cs10);

// prescale = 1024
TCNT1 = 25000; // 0.5 s
TIMSKl = (1 << TOIE1l); // Overflow interrupt enable
sei(); // cho phép ngdt  toan cuc

void chon mode ()
{
if ((message=="65 2 2 0 ffff ffff ffff")| (message=="65 3 7 0 ffff
ffff ff£ff"))
{
dimming = 0;
mode = 0; //CHE DO AUTO
Serial.println ("AUTO") ;

gio cu = 0;
phut cu = 0;
giay cu = 0;

}
if ((message=="65 4 2 0 ffff ffff ffff")| (message=="65 2 1 0 ffff

ffff £fff"))
{

dimming = 0;
mode = 1; //CHE DO MANUAL
ON=1;
Serial.println ("MANUAL") ;
gio cu = 0;
phut cu = 0;
giay cu = 0;
}
[/
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//CHAY CHE PO AUTO//
while == 0)
{

auto mode () ;

(mode

message = myNextion.listen();
if (message

Serial.println (message) ;

truyen() ;

nhan () ;

if ((message=="65 2 2 0 ffff ffff

ffff ff£ff ££££"))

{
dim = 0;
mode = 0;
ON=0;
Serial.println ("AUTO") ;
gio cu = 0;

//CHE DO AUTO

phut cu = 0;
giay cu = 0;
}
if ((message=="65 4 2 0 ffff ffff
ffff ffff ££££"))
{
dim = 0;
mode = 1;
ON=1;

//CHE DO MANUAL

gio ¢ =0
phut c =
giay c

O O N
~e

~.

// CHAY CHE PO MANUAL//

while == 1)

{

(mode

manual mode () ;

truyen () ;

nhan () ;

if
ffff ffff ££f££f"))

{

= ") { // if a message is received...
//...print it out

ffff") | (message=="65 3 7 0

ffff") | (message=="65 2 1 0

((message=="65 2 2 0 ffff ffff f£fff") | (message=="65 3 7 0
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dim = 0;
mode = 0; //CHE DO AUTO

gio cu = 0;

phut cu

’

0
giay cu = 0;
}

if ((message=="65 4 2 0 ffff ffff ffff") | (message=="65 2 1 0

ffff ffff ff£f£f"))
{
dim = 0;
mode = 1; //CHE DO MANUAL

ON=1;
gio c = 0;
phut ¢ = 0;
giay ¢ = 0;
}
}
}
/e
void truyen ()
{
Gui dimming = dim;
if ( Gui dimming cu != Gui dimming)

{

if ( Gui dimming <=9 )

{
Data send a[0]= gm[Gui dimming];
ZBTxRequest zbtx = ZBTxRequest (addr64 1, Data send a,

sizeof (Data send a));

xbee.send (zbtx) ;

}

if ( Gui dimming <=9 )

Data send a[0]= gm[Gui dimming];
ZBTxRequest zbtx = ZBTxRequest (addr64 2, Data send a,
sizeof (Data send a));

xbee.send (zbtx) ;
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//NHAN DU LIEU TU XBEE//
void nhan ()
{
xbee.readPacket () ;
if (xbee.getResponse () .isAvailable())
{
if (xbee.getResponse().getApild() == ZB_RX RESPONSE)

xbee.getResponse () .getZBRxResponse (rx) ;
XBeeAddress64 senderLongAddress =

rx.getRemoteAddress64 () ;

Address = String(senderLongAddress.getLsb());//Lay gia
tri LSB
Data 2="";
for (int i= 0; i < rx.getDataLength(); i++)
{
if (!iscntrl(rx.getData () [i]))

Data 2=Data 2+String(char (rx.getData() [i]))~

}
ttd = Data 2.tolInt();

void auto_mode ()

{
if (message=="65 5 4 0 ffff ffff ffff")

{

gio_on = myNextion.getComponentValue ("valO");

phut on myNextion.getComponentValue ("val") ;
gio_off = myNextion.getComponentValue ("va2");

phut off = myNextion.getComponentValue ("va3");
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Serial.println("gio on: " + String(gio _on) + " phut on:

String(phut on) + "gio off: " + String(gio off) + " phut off:

String(phut off));
dim = 0;
message = myNextion.listen();
gio c = 0;

phut ¢ =

0;
giay ¢ =0
}
if (message=="65 5 17 0 ffff ffff ffff")

{

I3

gio c = 0;
phut ¢ = 0;
giay ¢ = 0;

}
readDS1307 () ;

if ((hour >= gio_on)&&(minute >= phut on) && (hour < 22))
{
dim = 1;
}
if ((gio_off >= hour) && (phut off>=minute) && (hour <
gio_on) && (minute < phut on))
{
dim = 0;
}
if (giay c != second)
{
myNextion.setComponentText ("giay", String (second)) ;
myNextion.setComponentText ("phut", String (minute)) ;
myNextion.setComponentText ("gio", String (hour)) ;
if (phut c != minute)
{
myNextion.setComponentText ("phut", String (minute)) ;
if(gio_c¢ != hour)
{
myNextion.setComponentText ("gio", String (hour));

gio ¢ = hour;

+

AL

+
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}
phut ¢ = minute;
}

giay cu = second;

void manual mode ()
{
message = myNextion.listen();
if (message != ""){ // if a message is received...
Serial.println(message);} //...print it out
if (message=="65 3 4 1 ffff ffff ffff")
{
if (ON==1)
{
dim = 1;
myNextion.setComponentText ("level","100") ;
Serial.println (dimming) ;
}
}
if (message=="65 3 1 0 ffff ffff ffff")
{
if (ON==1)
{
dim = 2;
myNextion.setComponentText ("level”,"70");
Serial.println (dimming) ;
}
}
if (message=="65 3 2 0 ffff ffff ffff") // NHAN ON

dim = 1;
myNextion.setComponentText ("level","100") ;
ON=1;

Serial.println (dimming) ;

BO MON PIEN TU CONG NGHIEP - Y SINH

80



PHU LUC

}

if (message=="65 3 3 0 ffff ffff ffff")

{
dim = 0;
myNextion.setComponentText ("level™,"0") ;
ON=0;

Serial.println (dimming) ;

void kiemtrattd ()

{
switch (ttd)

{

case 3:

myNextion.
myNextion.

myNextion.

break;

case 6:

myNextion.
myNextion.

myNextion.

break;

case 5:

myNextion.
myNextion.

myNextion.

break;

case 7:

myNextion.
myNextion.

myNextion.

break;

case 2:

myNextion.

// den 1 hu
sendCommand ("vis
sendCommand ("vis

sendCommand ("vis

// den 2 hu
sendCommand ("vis
sendCommand ("vis

sendCommand ("vis

// den 3 hu
sendCommand ("vis
sendCommand ("vis

sendCommand ("vis

sang 1,0");
sang 2,1");
sang 3,1");

sang 1,1");
sang 2,0");
sang 3,1");

sang 1,1");
sang 2,1");
sang 3,0");

// khong den nao hu

sendCommand ("vis
sendCommand ("vis

sendCommand ("vis

sang 1,1");
sang 2,1");
sang 3,1");

// dén 1 va 2 hu

sendCommand ("vis

sang 1,0");
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myNextion.sendCommand ("vis sang 2,0");
myNextion.sendCommand ("vis sang 3,1");
break;

case 1: // dén 1 va 3 hu
myNextion.sendCommand ("vis sang 1,0");
myNextion.sendCommand ("vis sang 2,1");
myNextion.sendCommand ("vis sang 3,0");
break;

case 4: // den 2 va 3 hu
myNextion.sendCommand ("vis sang 1,1");
myNextion.sendCommand ("vis sang 2,0");
myNextion.sendCommand ("vis sang 3,0");
break;

case 0: // 3 dén hu
myNextion.sendCommand ("vis sang 1,0");
myNextion.sendCommand ("vis sang 2,0");
myNextion.sendCommand ("vis sang 3,0");
break;

#include <Wire.h>
/* Pia chi cuaa DS1307 */
const byte DS1307 = 0x68;
/* 86 byte dit 1iéu sé& doc tu DS1307 */
const byte NumberOfFields = 7;
int second, minute, hour, day, wday, month, year;
int bcd2dec (byte num)
{
return ((num/16 * 10) + (num % 16));
}
/* Chuyén tu Decimal sang BCD */
int dec2bcd (byte num)
{

return ((num/10 * 16) + (num % 10));
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void readDS1307()
{
/* Chuyén tu format BCD (Binary-Coded Decimal) sang Decimal */
Wire.beginTransmission (DS1307) ;
Wire.write ((byte)0x00) ;
Wire.endTransmission () ;
Wire.requestFrom(DS1307, NumberOfFields);
second = bcd2dec (Wire.read() & 0x7f);

minute = bcd2dec (Wire.read() );

hour = bcd2dec (Wire.read() & 0x3f); // ché 46 24h.
wday = bcd2dec (Wire.read() )
day = bcd2dec (Wire.read () );
month = bcd2dec (Wire.read () );
year = bcd2dec (Wire.read() );

year += 2000;
}
/* Chuyén tu format BCD (Binary-Coded Decimal) sang Decimal */
void printDigits (int digits) {
// cac thanh phidn thdi gian dugc ngdn chach bang diu
Serial.print(":");
if(digits < 10)
Serial.print('0");
Serial.print (digits);
}
/* cai dat thoi gian cho DS1307 */
void setTime (byte hr, byte minu, byte sec, byte wd, byte d, byte
mth, byte yr)
{
Wire.beginTransmission (DS1307) ;
Wire.write (byte (0x00)); // d&t lai pointer
Wire.write (dec2bcd(sec));
Wire.write (dec2bcd(minu)) ;
Wire.write (dec2bcd (hr));
Wire.write (dec2bcd(wd)); // day of week: Sunday = 1,
Saturday = 7
Wire.write (dec2bcd(d));
Wire.write (dec2bcd (mth)) ;
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Wire.write (dec2bcd (yr)):;
Wire.endTransmission () ;
}
void digitalClockDisplay () {
Serial.print (hour);
printDigits (minute) ;
printDigits (second) ;
Serial.print (" ");
Serial.print (day) ;
Serial.print (" ");
Serial.print (month) ;
Serial.print (" ");
Serial.print (year);
Serial.println();
}
void loop()
{

message = myNextion.listen(); //check for message
if (message != ""){ // if a message is received...
Serial.println(message); //...print it out

}
chon mode () ;
}
ISR (TIMER1 OVF vect)
{
TCNT1 = 25000; // reset lai TIMER
kiemtrattden () ;
}
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CHUONG TRINH BQ PIEU KHIEN DEN
Bo diéu khién deén 1
#include <XBee.h>
#define
#define
#define
#define
#define

#define
#define

#define

// thu vién Xbee

D1 0x409B9150 // dia chi XBee den 1
D2 0x40E74427 // dia chi XBee dén 2
D3 0x418F1397 // dia chi XBee den 3

DCD1 "1083937104"™ // dia chi dang théap
DCD2 "1088898087" // dia chi dang thép

DCD3 "1099895703" // dia chi dang théap

// chon chan triac, chan cam bién

unsigned char AC _LOAD = 3;

int cb = 7;

// kh&i tao XBee

XBee xbee = XBee();

XBeeResponse response = XBeeResponse();

COOR 0x419B5210 // dia chi XBee trung tém

DCCOOR "1084889937" //dia chi dang thép phédn XBee trung tém

phadn XBee den 1
phén XBee deén 2

phé&n XBee den 3

// khai bao dia chi cac module Xbee board dén va cam bién

XBeeAddress64 addr64 1 = XBeeAddress64 (0x0013A200, COOR);
XBeeAddress64 addr64 2 = XBeeAddress64 (0x0013A200, D1);
XBeeAddress64 addr64 3 = XBeeAddress64 (0x0013A200, D2);
XBeeAddress64 addr6c4 4 = XBeeAddress64 (0x0013A200, D3);

// khdi tao phan hdi XBee
ZBRxResponse rx = ZBRxResponse();
ZBRxIoSampleResponse ioSample =

// khai bao bién
unsigned int dimtime ,
ttden;

int value m, value c;
const char

dim = 0 ,

dimming cu,dlieu,

ZBRxIoSampleResponse () ;

tt m, tt c,

gm[10]={0x30, 0x31,0x32,0x33,0x34,0x35,0x36,0x37,0x38,0x39};

String Data 2; // du lieu nhan duoc tu xbee
String Address, diachi_s;

uint8 t Data send a[l] = {0x00};

void setup ()

{
pinMode (AC_LOAD, OUTPUT) ;

pinMode (cb, INPUT) ;
attachInterrupt (0,
chan sb 2
Serial.begin (9600) ;
xbee.setSerial (Serial);

zZzero_crosss_int,

}

void zero crosss_int ()

{

FALLING) ;

//chan ngdt nbi vao

// ham ngdt d& thuc hién kich TRIAC
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if ( dim == 0) detachInterrupt(0);

if (dim == 1) dimtime = 1;

if (dim > 1) dimtime = 2200;

delayMicroseconds (dimtime) ; // thoi gian off TRIAC
digitalWrite (AC_LOAD, HIGH); // kich TRIAC
delayMicroseconds (10) ; // tri hoadn dé& dam bado d& kich

TRIAC
digitalWrite (AC_LOAD, LOW) ; // ngdt xung kich

void loop () {
xbee.readPacket () ;
if (xbee.getResponse () .isAvailable())
{
if (xbee.getResponse().getApild() == ZB_RX RESPONSE)
{
xbee.getResponse () .getZBRxResponse (rx) ;
XBeeAddress64 senderlLongAddress =
rx.getRemoteAddress64 () ;

Address = String (senderLongAddress.getLsb());//Lay gia
tri LSB
Data 2="";
for (int i= 0; i < rx.getDataLength(); i++)
{
if (!iscntrl (rx.getData() [i]))
Data 2=Data 2+String(char (rx.getData() [i]))

}
dlieu = Data 2.toInt();

}
if ( Address == DCCOOR)
{

dim = dlieu;

if ( dim == 0) detachInterrupt(0);
else attachInterrupt(0, zero crosss _int, RISING);
if ( dimming != dimming cu)

{
if ( dim <= 9)
{
Data send a[0] = gm[dim];
ZBTxRequest zbtx = ZBTxRequest (addr64 3,
Data send a,sizeof (Data_send a));
xbee.send (zbtx) ;
}
if ( dim <= 9)
{
Data send a[0] = gm[dim];
ZBTxRequest zbtx = ZBTxRequest (addr64 4, Data send a,
sizeof (Data send a));
xbee.send (zbtx) ;

}

value m = digitalRead(cb);
if (Address == DCD2)
{
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tt m = dlieu;

if ( tt ¢ != stt m)
{
if ( !value m == 0 )
{
if ( tt m == 0) ttden = 0;
if ( tt m == 1) ttden = 1;
if ( tt m == 2) ttden = 2;
if ( tt m == 3) ttden = 3;
}
if ( !value m == 1)
{
if ( tt m == 0) ttden = 4;
if ( tt m == 1) ttden = 5;
if ( tt m == 2) ttden = 6;
if ( tt m == 3) ttden = 7;
}
Data send a[0] = kytu[ttd];
ZBTxRequest

zbtx=ZBTxRequest (addr64 1,Data send a,sizeof (Data send a));
xbee.send (zbtx) ;
tt ¢ = tt m;
}
}

if ( value c != value m)
{
if ( !value m == 0 )
{
if ( tt m == 0) ttden = 0;
if ( tt m == 1) ttden = 1;
if ( tt m == 2) ttden = 2;
if ( tt m == 3) ttden = 3;
}
if ( !value m == 1)
{
if ( tt m == 0) ttden = 4;
if ( tt m == 1) ttden = 5;
if ( tt m == 2) ttden = 6;
if ( tt m == 3) ttden = 7;
}
Data send a[0] = gm[ttd];
ZBTxRequest

zbtx=ZBTxRequest (addr64 1,Data send a,sizeof (Data send a));
xbee.send (zbtx) ;

value ¢ = value m;
}
}
/=
B¢ diéu khién dén 2
#include <XBee.h> // thu vién Xbee

#define COOR 0x419B5210 // dia chi XBee trung tam
#define D1 0x409B9150 // dia chi XBee dén 1
#define D2 0x40E74427 // dia chi XBee dén 2
#define D3 0x418F1397 // dia chi XBee dén 3
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#define DCCOOR "1084889937" //dia chi dang thédp phédn XBee trung téam

#define DCD1 "1083937104" // dia chi dang thadp phan XBee dén 1
#define DCD2 "1088898087" // dia chi dang thédp phdn XBee deén 2

#define DCD3 "1099895703" // dia chi dang thdp phédn XBee dén 3

// chon chan triac, chan cam bién
unsigned char AC _LOAD = 3;
int cb = 7;

// khoéi tao XBee
XBee xbee = XBee();
XBeeResponse response = XBeeResponse();

// khai bdo dia chi cac module Xbee board dén va cam bién
XBeeAddress64 addr64 1 = XBeeAddress64 (0x0013A200, COOR);
XBeeAddress64 addro4 2 = XBeeAddress64 (0x0013A200, D1);
XBeeAddress64 addr6d 3 XBeeAddress64 (0x0013A200, D2);
XBeeAddress64 addr64 4 XBeeAddress64 (0x0013A200, D3);

// khdi tao phan hdi XBee
ZBRxResponse rx = ZBRxResponse () ;
ZBRxIoSampleResponse ioSample = ZBRxIoSampleResponse () ;

// khai bao bién

unsigned int dimtime , dim = 0 , dimming cu,dlieu, tt m, tt c,
ttden;

int value m, value c;

const char

gm[10]={0x30, 0x31,0x32,0x33,0x34,0x35,0x36,0x37,0x38,0x39};
String Data 2; // du lieu nhan duoc tu xbee

String Address, diachi_s;

uint8 t Data send a[l] = {0x00};

void setup ()

{
pinMode (AC_LOAD, OUTPUT) ;

pinMode (cb, INPUT) ;

attachInterrupt (0, zero crosss_int, RISING); //chan ngdt nbdi vao
chan sb 2

Serial.begin (9600) ;

xbee.setSerial (Serial);

[/ mmmm e
void zero crosss int() // ham ngdt dé thuc hién kich TRIAC
{

if ( dim == 0) detachInterrupt (0) ;

if (dim == 1) dimtime = 1;

if (dim > 1) dimtime = 2200;

delayMicroseconds (dimtime) ; // thdi gian off TRIAC

digitalWrite (AC LOAD, HIGH); // kich TRIAC

delayMicroseconds (10) ; // tri hoadn dé& dam bao d& kich
TRIAC

digitalWrite (AC_LOAD, LOW); // ngdt xung kich
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void doc ()
{
xbee.readPacket () ;
if (xbee.getResponse () .isAvailable())
{
if (xbee.getResponse () .getApild() == ZB RX RESPONSE)
{
xbee.getResponse () .getZBRxResponse (rx) ;
XBeeAddress64 senderLongAddress =
rx.getRemoteAddress64 () ;

Address = String(senderLongAddress.getLsb());//Lay gia
tri LSB
Data_2="";
for (int i= 0; i < rx.getDatalLength(); i++)
{
if (!iscntrl(rx.getData () [i]))

Data 2=Data 2+String(char (rx.getData() [1i]))
}
dlieu = Data_ 2.toInt();
}
}
if (( Address == DCD1) | | (Address == DCCOOR) )

{

dim = dlieu;

if ( dim == 0) detachInterrupt(0);
else attachInterrupt(0, zero crosss _int, RISING);
if ( dimming != dimming cu)

{
if ( dim <= 9)
Data send a[0] = gm[dim];
ZBTxRequest zbtx=7ZBTxRequest (addr64 4, Data send a ,sizeof
(Data_send a));
xbee.send (zbtx) ;

void gui ()

{

tt m = digitalRead(cb);
if ( Address == DCD3)
{

stt m = dlieu;

if ( stt c != stt m)
{ if ( stt. m == 0)
{ if( !'tt m == 0) ttden=0;
if( !'tt m == 1) ttden=1;
if (stt m == 1)
{ if ( 'ttt m == 0) ttden=2;
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if ( !'tt m == 1) ttden=3;
}
Data send a[0] = gm[ttden];

ZBTxRequest zbtx=ZBTxRequest (addr64 2, Data send a,
sizeof (Data send a));

}
if
{

xbee.send (zbtx) ;
stt ¢ = stt m;
}

(tt c !'= tt m)

if ( stt m == 0)

{
if( !'tt m == 0) ttden=0;
if( !'tt m == 1) ttden=1;

}

if ( stt m == 1)

{
if ( !'tt m == 0) ttden=2;
if ( !'tt m == 1) ttden=3;

}
Data send a[O0]

gm[ttden];

ZBTxRequest zbtx=ZBTxRequest (addr64 2,Data send a,
sizeof (Data send a));

xbee.send (zbtx) ;
tt ¢ = tt m;

void loop () {
void doc () ;
void gui () ;

}

B¢ diéu khién dén 3

#include <XBee.h> // thu vién Xbee

#define
#define
#define
#define
#define
#define
#define

#define

// chon

COOR 0x419B5210 // dia chi XBee trung tam

D1 0x409B9150 // dia chi XBee den 1

D2 0x40E74427 // dia chi XBee den 2

D3 0x418F1397 // dia chi XBee dén 3

DCCOOR "1084889937" //dia chi dang thép phé&n XBee trung tam
DCD1 "1083937104" // dia chi dang thép phén XBee den 1

DCD2 "1088898087" // dia chi dang thdp phédn XBee dén 2

DCD3 "1099895703" // dia chi dang thdp phdn XBee den 3

ché&n triac, chan cam bién

unsigned char AC _LOAD = 3;
int cb = 7;

// khdoi

tao XBee
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XBee xbee = XBee();
XBeeResponse response = XBeeResponse();

// khai bao dia chi cac module Xbee board dén va cam bién
XBeeAddress64 addr64 1 = XBeeAddress64 (0x0013A200, COOR);
XBeeAddress64 addre4d 2 XBeeAddress64 (0x0013A200, D1);
XBeeAddress64 addr64 3 XBeeAddress64 (0x0013A200, D2);
XBeeAddress64 addro4 4 XBeeAddress64 (0x0013A200, D3);

// khdi tao phan hdi XBee
ZBRxResponse rx = ZBRxResponse();
ZBRxIoSampleResponse ioSample = ZBRxIoSampleResponse () ;

// khai bdo bién

unsigned int dimtime , dim = 0 , dimming cu,dlieu, tt m, tt c,
ttden;

int value m, value c;

const char

gm[10]={0x30, 0x31,0x32,0x33,0x34,0x35,0x36,0x37,0x38,0x39};
String Data 2; // du lieu nhan duoc tu xbee

String Address, diachi s;

uint8 t Data send al[l] = {0x00};

void setup ()
{

pinMOde(AC_LOAD, OUTPUT) ;

pinMode (cb, INPUT) ;

attachInterrupt (0, zero crosss int, RISING); //chan ngdt nbi vao
chan sb 2

Serial.begin (9600) ;

xbee.setSerial (Serial);

[ mm e e
void zero crosss_int() // ham ngdt dé thuc hién kich TRIAC
{
if ( dim == 0) detachInterrupt (0);
if (dim == 1) dimtime = 1;
if (dim > 1) dimtime = 2200;
delayMicroseconds (dimtime) ; // thdi gian off TRIAC
digitalWrite (AC LOAD, HIGH); // kich TRIAC
delayMicroseconds (10) ; // tri hoadn dé& dam bado d& kich
TRIAC
digitalWrite (AC_LOAD, LOW) ; // ngdt xung kich
}
Voi doc ()

{
xbee.readPacket () ;
if (xbee.getResponse () .isAvailable())
{
if (xbee.getResponse () .getApild() == ZB RX RESPONSE)
{
xbee.getResponse () .getZBRxResponse (rx) ;
XBeeAddress64 senderLongAddress =
rx.getRemoteAddress64 () ;
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Address = String (senderLongAddress.getLsb());//Lay gia
tri LSB
Data 2="";
for (int i= 0; i < rx.getDatalLength(); i++)

{
if (!iscntrl(rx.getData () [
Data 2=Data 2+String(char(rx.getData() [1i
}
dlieu = Data_ 2.toInt();

1))
))

i
]

void gui ()
{
if (( Address == DCD2) || (Address == DCD1))
{
if ( dim == 0) detachInterrupt(0);
else attachInterrupt (0, zero crosss_int, RISING);
dim = dlieu;
}
value m digitalRead (cb) ;
if ( value m != value c)

{

Data send a[0] = gm[!value m];
ZBTxRequest
zbtx=ZBTxRequest (addr64 3,Data send a,sizeof (Data send a));
xbee.send (zbtx) ;
value ¢ = value m;

void loop () {
doc () ;
gui();
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