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LOI CAM POAN
T61 cam doan day la cong trinh nghién ctru cta riéng toi.
Cac sb liéu, két qua néu trong ludn van 13 trung thuc va chua ting

duogc ai cong bd trong bat ky cong trinh nao khéc.

Tac gia luan van ky va ghi ro ho tén

Dw Thanh Binh



LOI CAM ON

Trudc tién, toi xin giri 101 cam on dén trudng Hoc vién Cong nghé Buu
chinh Vién thong, da tao diéu kién va to chuc khoa hoc nay dé toi c6 thé co
diéu kién tiép thu nhimg kién thirc moi, c6 thdi gian hoc tip va hoan thanh
luan van cao hoc nay.

T6i xin chan thanh cam on céc thay c6 khoa Cong nghé thong tin va céac
thay c6 da truyén dat cho chung t6i nhiing kién thitc quy bau trong qua trinh
hoc tap va lam luan van.

TOi chan thanh cam on ban bé cung 16p da giup do, dong vién t6i trong
qué trinh hoc tap cling nhu thuc hién luin van.

Chén thanh cam on sy dong vién cia dong nghiép ctia Cong ty trach
nhiém hitu han quang cao va xay dungThanh Binh, Kim Cham, D1 Binh,
Ung Hoa, Ha Noi.

Cudi cung, t6i xin cam on t4i gia dinh va nguoi than cua toi, nhing
nguoi di hét 1ong tao diéu kién va dong vién toi dé toi co duoc két qua ngay

hom nay.



MUC LUC

LOT CAM DPOAN .....oooiiiiieieieieeteee sttt i
010 107N 0,17 OO i
MUGC LUC ...ttt ssanssnsn e iii
DANH MUC CAC CHU VIET TAT.....c.oooioiieieeeeeee e eeee e v
DANH MUC CAC HINH VE VA BANG BIEU ........cccocooovvininieereeienereni, vi
Y (0 2 37N 6P 1
CHUONG 1. TIEU CHi CHO NGOI NHA THONG MINH .........c..cccoovvrvrnnnnn. 7
1.1. Nhu cau vé nha thOng Minh .......ccvveveveeveresseeeeeeees s sesses s 7
1.2. Vai tro ciia cong nghé thong tin va truyén thong trong nha théng minh......... 8
1.2.1. Vai tro ciia truyén thong va hé thdng thong tin ........coeeeveeveeveereereeereennn. 8
1.2.2. Vai trd clla CAC CAM DIEN w.v.cvoveevevevciceeeeeteee e 9
1.2.3. HE thONG NIUNG ..ot eesee s 16

1.3. Hé thong thong tin trong ngdi nha thong minh............ccceeevererenrrreerenenenn, 19
1.3.1. HE thOng thONE tiN .....coveevceeeeeiesiecesessse et esee s 19
1.3.2. Hé thng thong tin cho ngdi nha thong minh........c..ccceeevveveveeereeereeennnes 19

1.4. Nhu cau hé théng nhiing trong hé thdng thong tin quan tri ngdi nha............ 21
1.5, KEE TUAN ..ottt 21
CHUONG 2. HE THONG NHUNG VOI ARDUINO .........cccovvvvrrrrerirrrrinnens, 22
2.1, GHOT thIBU ..o 22
2.1.1. Xac dinh hé thdng NHUNG. ........coveveeeieeeeeeeeeeee s 22
2.1.2. Cac tmg dung ctia hé thdng Nhing ..........coccovvvvveverreeirsreseeerieeeeenene, 24

2.2. Cac loai vi xir 1 dung trong hé thdng nhing ...........cc.ccevevveveverenreniereeeenenn, 25

2.2.1. Cac vi xtr Ii ding trong hé thong nhing...........cc.cevevvvvreevereerenreeeeeenenn, 25



v

2.2.2. Kién tric phian mém trong hé théng nhing............cccoeveeverererrcrrerneae, 25
2.2.3. MICIOBIL. ... 28
2.2.4, RASPBEITY Pl.uviiiiiiiicie ettt 29
2.3. Arduino v&i vi Xt li ARM Atmel .......cooviiiiiiiii 31
2.3.1. VEDIa ATAUINO w.vooveveeceeeeceseee ettt 31
2.3.2. Phan ctmg clia bid ATAUINO .......co.cvveeceeeeeeeeeeeeeee e 32
2.3.3. Phan mEm ATAUINO ..........cvverveeeereesieessseesesesesssesses s sestesessessesssenessnes 34
2.3.4. Thong s6 ki thudt ctia bia ATdUINO .......cvveevceeeeeeeeeeeee s 35
2.4. Thiét ké md hinh hé thong nhung trong ngdi nha thong minh ..................... 39
2.5 KL TUAN ottt ettt ettt ettt ettt ettt ettt 41
CHUONG 3.THU NGHIEM MO HINH NHA THONG MINH........................ 42
3.1. M6i truong IDE cho Arduino ..........ccovvviiiiiiiiiiiceee e 42
3.2. Cam bién trong ngdi nha thong Minh ..........cccoeeveveveeveeeeeseesesee e, 43
3.2.1. Cam bién anh sang va chuong trinh .......c..cccoooeveervevseseeresessnseceneenn, 43
3.2.2. Cam bién khoang cach va chuong trinh .........cc.covvevvveveesveesesieceneen, 44
3.3. Thé hién trén cong tuan tw ciia MAY tNh .....coveevveeeeeeeeeeeee e 46
3.4. QUANE CA0 DANG ANN SANG ...v.vvcveeeeecereieeeeeeeeee e esese st ene st 46
3.5. Ung dung tai don Vi CONE tAC......o.ovreverrireereeeseeiieessesessesessessesessessessesenssneesnes 49
3.5.1. Pia diém COng ti Thanh Binh ...........cccoovviveveerieeeisesees s, 49
3.5.2. Nhi¢m vu ctia Cong ti Thanh Binh..........cccocoeiiiiiiiie, 49
3.5.3. Hé thong thir hISM .......oovivieeeeeeeeeeeeee s 50
36, KL TUAN oottt ettt ettt ettt n ettt ettt et e e 54
PHAN KET LUAN .......cooiiiiiieiiees oot ess st snes s tanes s sensanesseneas 55

TAI LIEU THAM KHAO ........ooooiiieeveeeeeeeeeesesesss e esssssessn s 56



DANH MUC CAC CHU VIET TAT

Ky hiéu Chu giai
Arduino Bia may tinh nhung Arduino
Application-specific integrated circuit, mach
ASIC , A
tich hop chuyén dung
COM Communication Port, cong COM ctia mdy tinh
CSDL Co s¢ dir licu
ESP 8266 Cam bién Wifi
FPGA Field-programmable gate array, mach 1ap trinh
HC-SR04 Cam bién siéu am
Information Communication Technology, Cong
ICT Al A e A
ngh¢ thong tin va truyen thong
IDE Integrated Development Environment, M61
truong phat trién tich hop (cho Arduino)
loT Internet of Things, mang van vét
Light Amplification by Stimulated Emission of
LASER Radiation, Khuyéch dai anh sang bang phat xa
kich thich
LED Light Emitter Diode, Pi 6t phat quang
Port Cong (ctia bia Arduino)
PWM Pulse width modulation, diéu ché do rong xung
ROM Read only Memory, bd nhd chi doc
Sensor Cam bién
Smart Home Ngo6i nha thong minh
SONAR Solmq Navigation and Ranging, do tim lan
truyén am thanh
WiFi Wireless Fidelity, mang 802.11




Vi

DANH MUC CAC HINH VE VA BANG BIEU

Hinh 1.1. Nha thOng MiNN.......cccooiiiiee e 8
Hinh 1.2. Diéu khién hé théng nhiing nho thiét bi truyén thong ...................... 9
Hinh 1.3. Hé thong cam bién cho Ay bay .........cccoeeveveerevereresrsssseeieeienenns 10
Hinh 1.4. MOt SO CAM BIEN 1. .vviveeeeeeeeeeeeeeee ettt en e en e 12
Hinh 1.5. CAM BN NHIBE QO ..evveeeeeeeeeeeeeeeeee ettt ettt en e 14
Hinh 1.6. CAM bién €M CAN......cvvviviririerieeresiisee s 15
Hinh 1.7. CAm bién hONG NZOGI «......vvvvreereerereeeeeereesesesseesesessessessssessessenennes 15
Hinh 1.8. CAM bién SI€U AM ...oouvoveeirceieeieeeeseesesessees s 16
Hinh 1.9. HE thOng NMUNG .......o.cvveeeeeeeeseeee et 17
Hinh 1.10. Thi du hé théng thong tin quan trac tyr dONg........o.cvvveeereeeeernenns 19
Hinh 2.1. H& thOng NATNG .......vovereceeeeeeeseseeveeeeieneeseses e sesessssse s 22
Hinh 2.2. Thanh phan cta hé thong NhiNg ...........cccevveeerevieeeeeeseeeeeeeeenes 23
Hinh 2.3. Ung dung cta hé thong nhiing ...........co.oeceuveiereveeereeeseesseeseenes 24
Hinh 2.4. Micro Kernel ......cc.uviiiiiiiiiiii e 27
Hinh 2.5, MICTOBIE ....ooiiiiiiiiiii e 28
Hinh 2.6. Cau tric cau tao RaspBermy Pi......coccoovieieeiseeeeeeeeeeesseessenens 30
Hinh 2.7. Bia ATdUINO .....oooiiiiiiic s 31
Hinh 2.8. Cac dang Arduino ...........ccocoeiiiiiiii e 32
Hinh 2.9. X1 1 CAC SKEtCh .....eooiiiiiiie e 34
Hinh 2.10 Arduino UNO .......coooiiiiiiiiiei et 35
Hinh 2.11. So d6 cau triic Arduino Uno R3......cccneereenmrernerennrinsesneesneeens 36

Bang 2.1. Thong s6 k¥ thudt ctia Uno R3 ......c.cceeveveeeeveeieieeieseseseesseeseneeinns 36



Vil

Hinh 2.12. S0 d6 chin ctia Atmega328.........ccovevveereeeeieeereseeeseserseesensnnes 37
Hinh 2.13. cAmM bin Wifl......cooovvrvieireeieeseseeveeeeeeeesesee s 39
Hinh 2.14. Cam bién phat hién chuyén dong........c..coovvvveveveesvsrssieseeeeenns 39
Hinh 2. 15. Cam bién DHT 11 do d6 4m, nhiét d ........co.cvvevvvvvvresiniereens 40
Hinh 2.16. Man hinh LCD 1602 ........ccovvvvveeeeeeseesissessesesessessessessssesseneenes 40
Hinh 3.1. M61 truong IDE Arduino .........ccccceeieiiniieniec e 42
Hinh 3.2. Cac tép dugc cai dat trén may tinh...........ccoceiiiiiiiii s 43
Hinh 3.3. So d6 nbi day ddi véi cAm bién 4nh SANG .......c.oveeeeeeeereereeeeeeens 44
Hinh 3.4. So d0 161 day vOi ArQUINO .......cveveeveeeeereeeeeseeseeeeseeseesessssee s 45
Hinh 3.5. Thé hién két qua trén cong COM ciia may tinh ........c.cooevveereerennnes 46
Hinh 3.6. Arduino diéu khién LED.........ccco.ceirvviiseeissieeessesessessesessesienessenes 47
Hinh 3.7. Chuong trinh dugc dich va tai 1én bia Arduino .........ccccevvcvvveiiinnnnns 48
Hinh 3.8. Dia diém ctia Cong ti Thanh Binh [5].....cccccvveviiviieieeseeseeeeeeians 49
Hinh 3.9. Nganh nghé ctia Cong ti Thanh Binh [5]....cccvveveeeieivseeieieeieeinns 50
Hinh 3.10. Thiét K& DANE MACH ......cvveeeeeeeeeeee et 50
Hinh 3.11. S0 A0 N1 AAY....cvoveeveevereeeeeseeese ettt ese s 51
Hinh 3.12. NOT VO hIEE DI c.vvvveeeeeeeeeeeee ettt ee et en s et en e 51
Hinh 3.13. Kiém tra cong n6i vi bia Arduino ...........ccce.eveeereeresrenrnseninnenns 52

Hinh 3.14. Cong COM trong IDE ctia ArdUino..........cc.eveeveerresveerensnsneeeennns 52



MO DAU
1. Ly do chon dé tai

Ngay nay, voi thoi dai phat trién céng nghé 4.0 nhitng tmg dung cua
khoa hoc k¥ thuét tién tién, thé gi6i cta ching ta di va dang ngdy mot thay
ddi, vian minh va hién dai hon. Va khai niém vé ngdi nha thong minh da ra
doi. Mot ngdi nha thong 12 mot giai phap diéu khién tich hop cho cac cin ho
cao cép, tich hop cac thiét bi dién tu, nghe nhin, truyén thong thanh mot hé
théng hoan chinh va thong nhat..

Gan nhu cac thiét bi ty dong trong nha may, trong doi song cua cac gia
dinh ngay nay déu hoat dong doc lap véi nhau, mdi thiét bi c6 mot quy trinh
st dung khac nhau tuy thudc vao su thiét lap, cai dat cua ngudi st dung.
Chling chwa c¢6 mot su lién két nao vai nhau vé mat di liéu. Nhung d6i véi hé
théng diéu khién thiét bj tir xa théng qua hé thdng may tinh nhing véi bia
Arduino thi lai khac. O day, cac thiét bi diéu khién ty dong dugc két ndi voi
nhau thanh mot hé théng hoan chinh qua mot mét thiét bi trung tm va c6 thé
giao tiép v&i nhau vé mat dir liu va mot bo xir 1i da dugc 1ap trinh san tét ca
cac chuong trinh diéu khién.

Mait khéc, hién hoc vién dang cong tac trong co s& li€n quan dén quang
c4o va xay dung, thiét ké noi that... nén viéc tim hiéu, nghién ctru va ung
dung cac hé thong thong tin thong minh 1a c6 ¥ nghia d6i voi ban than.

Nha théng minh 1a kiéu nha duoc lap dat cac thiét bi dién, dién tir c6 thé
duoc diéu khién hodc tu dong hoa hodc ban ty dong, thay thé con nguoi trong
thuc hién mot hodc mot sb thao tac quan ly, diéu khién. Hé théng dién tr nay
giao tiép v6i ngudi dung thong qua bang dién tir dit trong nha hay trén méi
truong tuwong tac khac: dién thoai théng minh, bang diéu khién...

C6 nhiéu thuong hiéu cho nha thong minh, tuy vdy chwa c6 chuan cong



nghiép nao dugc dat ra cho n6 va do vay cac goi nha thong minh hi¢n nay st
dung céc giao thirc riéng theo ¥ chi chii quan ctia tirng cong ty/ nha san xuat/
tich hop va khéng twong thich véi nhau. Luan vin ctia hoc vién chi dé cap dén
mot phan céc thiét bi gin voi vi xir li. Ty dong hoa gia dinh chinh x4c nhu tén
goi ciia nd: tu dong hoa kha ning diéu khién cac vat dung xung quanh ngdi
nha, tir béng rdm cua cira s6 dén nguoi cho thi cung dn bang cach nhin nat
don gian (hodc ra 1énh bang giong noéi). Mot sé hoat dong, nhu thiét 1ap qui
trinh bat va tit mot cai dén theo ¥ thich cua ban, rat don gian va tuong ddi ré
tién. Nhitng qui trinh diéu khién véi khi cu khac, nhu camera giam sat tién
tién, c6 thé can c6 su dau tu nghiém tac hon vé thoi gian va tai chinh.

Trong qué trinh phat trién ciia cong nghé thong tin va truyén thong, hé
thong nhing giit vai trd tng dung 16n trong cac cong trinh ciia nén kinh té. Hé
théng nhung 14 mot thuat ngir dé chi mot hé théng co kha nang tu tri duoc
nhing vao trong mot méi trudng hay mot hé thdng 16n. Do 1a cac hé thong
tich hop ca phan ctng va phan mém phuc vu cac bai toan chuyén dung trong
nhiéu linh vuc cong nghiép, tu dong hoa diéu khién, quan trac va truyén tin.
Pic diém cia cac hé thong nhung 1a hoat dong 6n dinh va co tinh ning tu
dong hoa cao.

Pé tai luan van nhén thirc duge rang: hé thong nhung thudng dugc thiét
ké dé thuc hién mét chuc nang chuyén biét nao d6. Khac voi cac may tinh da
chtrc nang, chfmg han nhu may tinh c4 nhan, mot hé théng nhung chi thuc
hién mdt hodc mot vai chirc nang nhét dinh, thuong di kem vaoi nhitng yéu cau
cu thé va bao gdm mot so thiét bi may moc va phan cimg chuyén dung ma ta
khong tim thay trong mot may tinh da ning noi chung. Chang han d6i véi nha
thong minh, hé thong nhung gitip (i) dam bao chiic nang diéu khién ty dong;
(ii) tu dong théng ké vé dit liéu moi trudng, nhu dd am, nhiét do, thoi gian

tréi qua... Viéc thiét ké hé théng nhung trong hé thdng thong tin quan tri ngdi



nha s& cho phép san xuat hang loat voi sd luong 16n. Piéu ndy cd ¥ nghia
trong viéc xay dung nhiéu cong trinh.

Trong cac hé théng nhing, bo vi diéu khién 13 quan trong. Arduino mot
nén tang ma ngudén md phan cing va phan mém. Phan cing Arduino (cac
board mach vi xtr 1y) duoc sinh ra tai thi trin Ivrea & Y, nhim xdy dung cac
ung dung tuong tdc voi nhau hodac vdi moi truong duge thuan loi hon. Phan
cting bao gdm mdt bo mach ngudén md duoc thiét ké trén nén tang vi xur 1y
AVR Atmel 8bit, hoac ARM Atmel 32-bit. Nhiing mau hién tai dugc trang bi
gdm 1 cong giao tiép USB, 6 chan dau vao analog, 14 chan I/O k¥ thuat sb
tuong thich v6i nhiéu board méd rong khac nhau. Cac vi xir 1i khac dung trong
hé thong nhiing con Micro BIT, Raspberry Pi...

Xuat phat tir (i) cong viéc hang ngay; (i) nhu cau vé nha thong minh;
(iii) phong phu ciia hé thong nhung va (iv) nhan thic vé tam thuc tién cua
ngdi nha thong minh, toi tha thiét dé nghi duogc chon dé tai luan van “Hé
thong mdy tinh nhiing véi bia Arduino trong ngéi nha théng minh”.

Nhiém vu ctia luan van lién quan dén hé thong nhiing va hé thong mang
van vat IoT. Trong hé thong IoT can dén cac vi xir 1i va cac cam bién.

2. Tong quan vé van dé nghién ciru

Nhimng chii ¢& ma luan van s& tim hiéu va nghién ctu trong thoi gian
téi:

2.1. Nha thong minh

Nha thong minh hiéu don gidn la ngdi nha ma cic thict bi gia dung
trong n6 nhu: hé théng chiéu sang, suoi am, may lanh, TV, may tinh, am
thanh, camera an ninh,... c6 kha nang ty dong héa va giao tiép v6i nhau theo
mot lich trinh dinh sin. Chung c6 thé dugc diéu khién & bat cir dau, tir trong

chinh ngdi nha thdng minh d6 dén bt ky noi nao trén thé gidi thong qua dién


https://vi.wikipedia.org/wiki/Ph%E1%BA%A7n_m%E1%BB%81m_ngu%E1%BB%93n_m%E1%BB%9F

thoai hoac Internet.
2.2. Thiét ké h¢ théng tw dong diéu khién
Lu4n vian can nghién ctru dé dé ra hé théng diéu khién tu dong, nho cac
vi xr li. Hé thong nay thudc vé hé thong thong tin chung quan tri ngdi nha.
Hé théng vi xtr 1f AVR Atmel trén bo mach Arduino, véi cac cam bién.
Cac cam trong hé théng gém (i) cam bién anh sang; (ii) cam bién khoang
cach; (iii) cam bién nhiét do; (iv) cam bién d6 am; (v) cam bién chuyén dong.
2.3. Thir nghiém véi thiét ké da dé xuat
Luan van s€ thuc hién lép rap moO hinh thir nghiém vai1 cac vi xir i va
cam bién, dé trinh dién cac chirc ning tu dong diéu khién ngdi nha thong
minh.
Luan van stir dung moi truong 1ap trinh IDE Arduino.
Luan van dy kién thuc hién mot s6 nhiém vu sau:
Ban viét luan van, gém cac chuong;
e Céac tiéu chi di véi ngdi nha thong minh;
e M6 hinh thiét ké thir nghiém, v&i vi xtr 1i va cac cam bién
trong ngoi nha thong minh.
3. Muc dich nghién ciru
Luan van trinh bay téng quan vé ngo61 nha thong minh vai cac ing dung
cua mang van vat IoT; cu thé 1a hé théng nhing st dung vi diéu khién
Arduino véi cic cam bién.
Két qua dat dugc cua luan van la:
1. Nim duoc vai tro caa hé thong may tinh nhing va cac cam bién
trong ngdi nha thong minh;

2. Lap dat thir nghiém hé théng IoT véi (i) vi diéu khién Arduino UNO;



(ii) cam bién 4nh sang photoresistor (quang trd); (iii) cam bién siéu am do
khoang cach HC-SR04;
3. Mot s kha ning tng dung cua ngdi nha thong minh
3.1. Nghién ctru cac ky thudt
Tim hiéu va nghién ctru vé cac hé théng nhung, dac biét vé bo mach
Arduino va cac cam bién str dung véi bo mach nay.
3.2. Nghién ciru phuong phap
Téng hop céac tu liéu lién quan dén dé tai luan van va dé xuat tiéu chi vé
nha thong minh va mo hinh thtr nghiém.
3.3. Nghién citu cdc tim hiéu cdc vmg dung
Két qua luan van s€ duoc ung dung tai co s& cong tac cua hoc vién.
Cong ti trach nhiém hiru han quang céo va xay dung Thanh Binh, da duogc
thanh lap tir 2014, sé& tiép nhan cac két qua nghién ctru cia luan van.
4. Poi twong va pham vi nghién ciru
Nghién ciru tong quan vé hé thdng nhiing va thiét bi diéu khién tu dong.
Lu4n van tip trung vao bo mach Arduino va céc cam bién.
Pham vi nghién ctru: Luan vin dé xuat mo hinh trong ngdi nha théng
minh.
5. Phwong phap nghién ciru
5.1. Ly thuyét
e Tim hiéu, nghién ctru vé tiéu chi vé ngodi nha thong minh;
e Dé xuat mo hinh nha thong minh véi hé théng nhung;
e Hé thdng nhung str dung vi xt If ARM Atmel.

5.2. Thuc nghiém

e Xay dung mo hinh vé nha théng minh;



e Lip dat cac vi xir 1 va cac cam bién.
6. Cau triic ciia luén viin
Luan van chia thanh cac chuong.
Phan mé dau gidi1 thiéu vé cAu trac luan van;

1. Chuong 1 d& cap nhimg khai niém va tiéu chi cho phép xac dinh
ngdi nha thong minh. Cin ¢ vao céc tiéu chi ndy ma ngudi ta can
dén cac thiét bi va phan mém;

2. Chuong 2 dé cap hé théng nhung. Hé théng nhung ¢ day sir dung
bia Arduino. Hé théng nhung cho phép tmg dung trong cac hoan
canh nhu tai don vi cong tac cua hoc vién;

3. Chuong 3 1a két qua thu nghiém nhing trinh bay li thuyét di néu
trong chuong 1 va chuong 2. Luan van néu nhiing thuan loi va
kho khin d6i voi hé thong cu thé.

Cudi luan van 13 phan két luan, tu danh gia vé cac két qua di dat dugc

va phuong hudng nghién ctru tiép theo.



CHUONG 1.
TIEU CHi CHO NGOI NHA THONG MINH

Chuong 1 trinh bay cac khia canh lién quan dén ngdi nha thong minh va
hé théng thong tin trong ngdi nha théng minh.

Cudi cung 1a nhu cau vé hé théng nhung, phuc vu cho hé thdng théng
tin cua nha thong minh.

1.1. Nhu ciu vé nha thong minh

Theo [1, 3], Nha thong minh a kiéu nha dugc lap dat cac thiét bi dién,
dién tir co thé duge diéu khién hodc tu dong hod hodc ban tu dong, thay thé
con nguoi trong thuc hién mot hodc mot s6 thao tac quan ly, diéu khién. Hé
théng dién tir ndy giao tiép v4i nguoi dung thong qua bang dién tir dat trong
nha, ing dung trén di¢n thoai di dong, may tinh bang hodc mdt giao dién web.

Trong cin nha théng minh, d6 dung trong nha tir phong ngl, phong
khach dén toilet déu gin céc bd diéu khién dién tir c6 thé két ndi v6i Internet
va dién thoai di dong, cho phép chu nhan diéu khién vat dung tir xa hoac 1ap
trinh cho thiét bj & nha hoat dong theo lich. Thém vao d6, cac do gia dung c6
thé hiéu duoc ngdn ngit cia nhau va c6 kha ning tuong tac v4i nhau.

C6 nhiéu thuong hiéu cho nha thong minh, tuy vdy chua c6 chuan cong
nghiép nao duoc dit ra cho nd va do vy thi truong nha phan minh rat phan
manh. Cac go6i nha thong minh hién nay sir dung cac giao thtrc riéng theo y
chi chu quan cua timg cong ty/ nha san xuét/ tich hop va khong twong thich
v61 nhau.

Tu dong hoa gia dinh chinh xac nhu tén goi cia no: ty dong hoa kha
nang diéu khién cac vat dung xung quanh ngdi nha, tir bong ram ciia cira s6
dén nguoi cho thi cung in bang cach nhan nit don gian (hodc ra 1énh bang

giong no6i). Mot sd hoat dong, nhu thiét 1ap quy trinh bat va tit mot cai dén



theo ¥y thich cta ban, rat don gidn va tuong doi ré tien. Nhitng quy trinh diéu
khién v6i khi cu khac, nhu camera gidm sat tién tién, c6 thé can c6 sy dau tu

nghiém tic hon vé thoi gian va tai chinh.

Hinh 1.1. Nha thong minh

Nhu vay, viéc c¢6 hé théng thong tin cho nha thong minh 13 can thiét.
Duya trén hé théng thong tin ndy ma cac dit liéu duoc xtr 1i. Cac dit liéu tir (i)
co s& dir liéu da co sin vé diéu kién dbi véi ngdi nha; (ii) dir liéu dong, thu
thap tlr cac cam bién.

C6 nhiéu loai cam bién khac nhau, do cac thong sb vé (i) anh sang; (ii)
nhiét do; (iii) d6 am; (iv) tir truong; (v) luong mua... cam bién do chuyén
dong, camera nhan dién hinh anh... ding dé phat hién cac bat thuong quanh
ngoi nha thong minh.

1.2. Vai tro ciia cong nghé thong tin va truyén théng trong nha thong minh

Phan trén dé cap (i) hé thong thong tin; (ii) trang Web... dung dé tich
hop vé6i hé thdng nhiing. Trong luan vin, hé théng nhing sir dung bia Arduino
dugc dung dé thir nghiém d6i voi ngdi nha thong minh.

1.2.1. Vai tro ciia truyén thong va hé théng thong tin
Hé théng thong tin nay can tich iy, luu trit dir liéu, nén can dén kién

thire vé (i) hé thong thong tin; (ii) co s¢ dit lidu.



Dé c6 dir lidu, can dén cac thiét bi truyén thong (i) dién thoai thong
minh; (ii) may tinh néi mang, dic biét mang di dong Wifi... cho phép gui tin

hiéu thu thap duogc ciing nhu 1énh diéu khién ddi véi hé thong nhing.

Hinh 1.2. Piéu khién hé thong nhiing nho thiét bi truyén thong
Trong hé thong nhiing, cam bién 1a quan trong: chung cho phép tu dong

thu thap thong tin.

1.2.2. Vai tro ciia cac cam bién
1.2.2.1. Khdi niém vé cam bién

Cam bién 1a mot thiét bi phat hién va phan hdi mot s6 loai dau vao tur
moi truong vat ly. Pau vao cu thé co thé 1a anh sang, nhiét, chuyén dong, do
am, ap suat hoic bat ky mot trong sd rat nhidu hién twong méi trudng
khac. Pau ra n6i chung 1 tin hiéu duoc chuyén d6i thanh man hinh c6 thé doc
duoc & vi tri cam bién hodc duoc truyén dién tor qua mang dé doc hoac xu ly
thém.

Duéi ddy 1a mot vai vi du vé nhiéu loai cam bién khac nhau: Trong
nhiét ké thity tinh duwa trén thiy ngan, dau véao 1 nhiét do. Chat 1ong chira mo
rong va hop dong dap ung, 1am cho mirc do cao hon hoic thap hon trén thudc

do duoc danh diu, c6 thé doc dugc.

Mot cam bién oxy trong hé thng kiém soat khi thai ctia 6 to phat hién
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ty I¢ xang / oxy, thuong thong qua phan img héa hoc tao ra di¢n ap. Mot may
tinh trong dong co doc dién ap va, néu hdn hop khong tdi vu, diéu chinh lai
cin bang.

Cam bién chuyén dong trong cac hé thong khac nhau bao gébm dén an
ninh gia dinh, cira tw dong va dd dac trong phong tam thuong phat ra mot sb
loai ning luwong, chiang han nhu 10 vi s6ng, song siéu &m hodc chim &nh sang
va phat hi¢n khi dong nang lugng b1 gidn doan bdi1 mot thar gi do di vao.

Mot cam bién quang phat hién sy hién dién cia anh sang kha
kién, truyén hong ngoai (IR) va / hoic tia cuc tim (UV).

1.2.2.2. Céc loai cam bién khdc nhau
Chung ta song trong mot thé gidi cia cam bién. Ban c6 thé tim thay cac

loai Cam bién khac nhau trong nha, van phong, 6 t0, v.v ... dé 1am cho cudc
séng cua chung ta d& dang hon bang cach bat dén bang cach phat hién sy hién
dién cua chung to1, diéu chinh nhiét do phong, phat hién khoi hodc Itra, pha ca
phé ngon, md cira nha dé xe ngay khi xe cia chung t6i ¢ gan ctra va nhiéu
nhiém vu khac.

Ung dung cam bién thoi gian thue: Vi du chung ta dang noi dén & day
1a Hé théng lai tu dong trong may bay. Hau nhu tat ca cac may bay dan su va
quan sy déu co tinh ning cta hé théng Piéu khién bay tu dong hodc d6i khi

dugc goi 1a Autopilot.

Sensors } Ovutput
(Position, Height, Speed, Computer (Engine, Flaps,

Temperature, Location) Motors, Wings)

Hinh 1.3. H¢ thdng cam bién cho may bay


https://tktech.vn/wp-content/uploads/2019/12/cam-bien-la-gi.jpg
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Hé théng diéu khién bay tuy dong bao gdm mot sé cam bién cho céc
nhiém vu khac nhau nhu diéu khién toc do, chiéu cao, vi tri, cura, chudng ngai
vat, nhién liéu, co dong va nhiéu hon nita. Mot may tinh 14y dir liéu tir tit ca
cac cam bién nay va xu 1y chiing bang cach so sanh ching véi cac gia tri duoc
thiét k¢ san.

Sau d6, may tinh cung cap tin hiéu diéu khién cho cic bd phan khac
nhau nhu dong co, nap, banh lai... giup cho mdt chuyén bay sudn sé. Su két
hop gilta Cam bién, May tinh va Co hoc giup may bay c6 thé chay & Ché do
lai ty dong.

Tat ca cac tham so tirc 1a Cam bién (cung cap dau vao cho May tinh),
May tinh (b ndo cta hé thdng) va co hoc (ddu ra cua hé thdng nhu dong co
va dong co) déu quan trong nhu nhau trong viéc xay dung mdot hé¢ théng tur
dong thanh cong.
1.2.2.3. Vé cam bién

C6 rat nhidu dinh nghia vé cam bién 1 gi nhung t6i muén dinh nghia
Cam bién 1a mot thiét bi dau vao cung cap dau ra (tin hiéu) dbi voi mot dai
lugng vat 1y cu thé (dau vao).

Thuat ngir thiét bi dau vao co tén khoa hoc, trong dinh nghia cua Cam
bién c6 nghia 12 n6 1a mot phan cta hé théng 16n hon cung cap dau vao cho hé
théng diéu khién chinh (nhu Bo xir 1y hodc Vi diéu khién).

Mot dinh nghia khac ciia Cam bién nhu sau: Day 13 mot thiét bi chuyén
d6i tin hiéu tir mot mién nang luong sang mién dién. Pinh nghia ciia Cam

bién co thé dugc hiéu néu ching ta lay mot vi du dé xem xét.
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Proximity Sensor
LDR
Color’Sensor Gas Sensor (Light Sensor)
s EB o ovzen g T
¢ = ¥
P L:::: S Alcohol sensor Smoke Sensor Thermistor
D (Temperature Sensor)
=ty o -
=1 3 e
= 2 2 b “u Ultrasonic Sensor
— \ \ IR Receiver
Rain Sensor PIR Sensor Water Flow Sensor
Heartbeat Sensor 4
e ) o dﬂﬂ? s =,
. ' Il umidity Sensor Gyroscope ~
IRSensor  IRSensor  Touch Sensor Photo Transistor Soil Moishura Senser
(Transmissive Type) (Reflective Type) (Light Sensor)

Hinh 1.4. Mot s6 cam bién
1.2.2.4. Phdn loai cam bién

C6 mdt s6 phan loai cam bién dugc thuc hién bai céac tac gia va chuyén
gia khac nhau. Mot s6 rat don gian va mot sb rat phtic tap. Viéc phan loai cam
bién sau day c6 thé di duoc s dung bdi mot chuyén gia trong chu dé nay
nhung day 1a cach phan loai sensor rat don gian.

Trong phén loai dau tién ctia cic sensor, ching dugc chia thanh Hoat
dong va Bi dong. Cam bién hoat dong la nhitng cam bién doi hoi tin hiéu kich
thich bén ngoai hodc tin hiéu ngudn.

Mit khéc, cam bién thu dong khong yéu cau bat ky tin hiéu ngudn bén
ngoai nao va truc tiép tao ra phan tng dau ra.

Loai phan loai khac dua trén cac phuong tién phat hién dugc st dung
trong cam bién. Mot sb phuong tién phat hién 1a Dién, Sinh hoc, Hoa hoc,
Phong xa...

Viéc phan loai tiép theo dya trén hién tuong chuyén doi tirc 1a dau vao
va dau ra. Mot s6 hién tuong chuyén doi phé bién 1a Quang dién, Nhiét dién,
Dién hoa, Dién tir, Nhiét dién, v.v.

Phan loai cudi cung cua cac loai cam bién la cam bién analog va k¥


https://tktech.vn/wp-content/uploads/2019/12/cam-bien.jpg
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thuét sd. Cam bién analog tao ra mot dau ra analog tirc 1a tin hi¢u dau ra lién
tuc lién quan dén dai lugng duoc do.

Cam bién ky thuat $6, trai nguoc voi Cam bién analog, hoat dong vai
dir liéu roi rac hodc ky thuat s6. Dit liéu trong cac cam bién ky thuat s6, duoc
str dung dé chuyén ddi va truyén tai, 1a ban chét ky thut sb.

Sau day la danh sach cac loai cam bién khac nhau thudng duoc sir dung
trong cac Umg dung khac nhau. Tat ca cac cam bién nay dugc s dung dé do
mot trong cac tinh chat vat Iy nhu Nhiét do, Dién tro, Dién dung, Dan nhiét,
Truyén nhiét... Cac loai cam bién:

e nhiét do
e tiém can

e (Gi1a toc ké

hong ngoai (Cam bién hong ngoai)

ap suat

anh sang

song siéu am

khoi, khi va rugu
e cham

e mau

o d0 4m

e do nghiéng

e luu luong va muc

Chung ta s€ thay mot vai trong s0 cac cdm bién dugc dé cap & trén mot

cach ngan gon. Thong tin thém vé cac cam bién s€ dugc thém vao sau
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do6. Mot danh sach cac du an sur dung cac cam bién trén dugc dua ra & cudi

trang.

1.2.2.5. Cim bién nhiét do
Mot trong nhiing cam bién pho bién va pho bién nhét 1a Cam bién nhiét
dd. Mot cam bién nhiét do, nhu tén cho théy, cam nhan nhiét do tic 1a no do

cac thay doi vé nhiét do.

Hinh 1.5. Cam bién nhiét do
Trong cam bién nhiét do, nhimg thay doi vé Nhiét do tuong Gng voi
thay ddi tinh chét vat 1y cia n6 nhu di¢n tré hodc dién ap. Co nhiéu loai cam
bién nhiét do khac nhau nhu IC cam bién nhiét do (nhu LM35), Thermistors,
cap nhiét dién, RTD (Thiét bi nhiét do dién trg)... Cam bién nhiét do duge st
dung & moi noi nhu may tinh, di¢n thoai di dong, 6 t6, hé théng diéu hoa

khong khi, cong nghiép, v.v.

1.2.2.6. Cdm bién tiém cdn

Cam bién tiém can 14 loai cam bién khong tiép xtac phat hién sy hién
dién ctia vat thé. Cam bién tiém can c6 thé duoc thyc hién bang cac k¥ thuat
khac nhau nhu Quang hoc (nhu Hong ngoai hodc Laser), Siéu am, Hiéu ung
Hall, Dién dung...


https://tktech.vn/wp-content/uploads/2019/12/cam-bien-nhiet-do.jpg
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Inductive Proximity Sensor

Hinh 1.6. Cam bién tiém can

Mbt s6 ung dung ctua cam bién tiém can 1a Pién thoai di dong, O t6
(Cam bién dd xe), cac nganh coéng nghiép (cin chinh ddi tuong), Khoang cach
gan mat dat trong May bay...
1.2.2.7. Cam bién hong ngoqi

Cam bién hong ngoai 1a cam bién dwa trén anh sang duoc sir dung trong
cac ung dung khic nhau nhu Phat hién g::?m va Phat hién dbi tuong. cam bién
héng ngoai dugc sir dung lam cam bién tiém can trong hau hét cac dién thoai

di dong.

IR Sensor
(Reflective Type)

Hinh 1.7. Cam bién hdng ngoai

Cé6 hai loai cam bién IR hong ngoai: Loai truyén va Loai phan xa.

Trong Cam bién hong ngoai loai truyén phat, Bo phat hong ngoai (thuong 1a


https://tktech.vn/wp-content/uploads/2019/12/cam-bien-tiem-can.jpg
https://tktech.vn/wp-content/uploads/2019/12/cam-bien-hong-ngoai.jpg
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dén LED hdng ngoai) va Dau do hdng ngoai (thuong 1a Diode anh) dugc dit
d6i dién nhau dé khi mot vat di qua giira chung, cam bién s& phat hién vat thé.
Loai cam bién hong ngoai khac 1a Cam bién hong ngoai loai phan xa.
Trong do6, may phat va may do duoc dat canh nhau ddi dién véi dbi tuong.
Khi mot dbi tuong dén trude cam bién, cam bién s& phat hién dbi tuong.
Céc ung dung khac nhau trong d6 IR Cam bién duoc trién khai 12 Dién

thoai di dong, Robot, lap rap cong nghiép, 0 t0...

1.2.2.8. Cam bién siéu am

Cam bién siéu am 13 mot thiét bi loai khong tiép xuc c6 thé duoc st
dung dé do khoang cach cling nhu van tdc ctia vat thé. Cam bién siéu Am hoat
dong dua trén tinh chét cla song am voi tan s6 16n hon tan s6 am thanh cla

con nguoi.

Hinh 1.8. Cam bién siéu am

St dyung thoi gian bay ctia séng am thanh, cam bién siéu am c6 thé do
khoang cach cua vat thé (twong tu SONAR). Thudc tinh Doppler Shift cua

song am thanh dugc sir dung dé€ do van toc cua vat thé.

1.2.3. H¢ thong nhiing
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1.2.3.1. Xdc dinh hé thong nhiing

Hé théng nhing 1a mot thuat ngir dé chi mot hé théng c6 kha nang tu tri
dugc nhung vao trong mot moi trudng hay hé thdng me. Do 1a cac hé thong
tich hop ca phan ctng va phan mém phuc vu cac bai todn chuyén dyung trong
nhiéu linh vuc cong nghiép, tu dong hoa diéu khién, quan tric va truyén tin.
Pic diém cua cac hé thdng nhing 1a hoat dong 6n dinh va c6 tinh ning tu

dong hoa cao.

mbedded System

Hinh 1.9. H¢ thong nhiing
Hé thong nhing thuong duoc thiét ké dé thuc hién mot chic ning
chuyén biét nao d6. Khac v6i cac may tinh da chic ning, chiang han nhu may
tinh ca nhan, mot hé théng nhung chi thyc hi¢n mot hoac mot vai chirc nang
nhat dinh, thuong di kém véi nhitng yéu cau cu thé va bao gdm mot so thiét bi
may moc va phan cing chuyén dung ma ta khong tim thiy trong mot may
tinh da nang n6i chung. Vi hé théng chi dugc xay dung cho mot s6 nhiém vu

nhat dinh nén cac nha thiét ké c6 thé to1 uu hdéa ndé nham giam thiéu kich
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thude va chi phi san xuét. Cac hé théng nhung thuong dugc san xuat hang
loat v&i s6 lugng 16n. Hé théng nhiing rat da dang, phong phti vé chung loai.
D6 ¢6 thé 1a nhimg thiét bi cAm tay nhé gon nhu dong ho ki thuat s6 va may
choi nhac MP3, hoac nhirng san phé\m 16n nhu deén giao thong, bd kiém soat
trong nha may hoic hé théng kiém soat cdc may ning luong hat nhan. Xét vé
do phuc tap, hé théng nhang cé thé rat don gian vo1 mot vi diéu khién hoac
rat phirc tap v6i nhiéu don vi, cac thiét bi ngoai vi va mang luéi dugc nam
gon trong mot 16p vé may 16n.

Céc thiét bj PDA hoic may tinh cAm tay cling c6 mot s6 dic diém
tuong tu v6i hé thdng nhing nhu cac hé didu hanh hodc vi xu 1y diéu khién
chung nhung cac thiét bj nay khong phai 1a hé théng nhiing that sy bai chiing
1a cac thiét bi da ning, cho phép sir dung nhiéu tmg dung va két nbi dén nhiéu
thiét bi ngoai vi.
1.2.3.2. Péc diém ciia hé thong nhiing

Hé thong nhiing thudng c6 mot sd dic diém chung nhu sau:

1. Cac hé thong nhung duoc thiét ké dé thuc hién mot s6 nhiém vu
chuyén dung chir khong phai dong vai tro 1a cac hé thong may tinh da chiic
nang. Mot s6 hé théng doi hoi rang budc vé tinh hoat dong thoi gian thuc dé
dam bao do an toan va tinh ing dung; mdot s6 hé théng khong doi hoi hoac
rang budc chit ché, cho phép don gian héa hé thdng phan cimg dé giam thiéu
chi phi san xut.

2. Mot hé thong nhung thuong khong phai 1a mot khdi riéng biét ma
la mot hé théng phtc tap nam trong thiét bi ma no diéu khién.

3. Phan mém dugc viét cho cac hé théng nhung duogc goi 1a firmware
va duoc luu trir trong cac chip bo nhd ROM hoac by nhé flash chir khong

phai 13 trong mot 6 dia. Phan mém thudng chay véi s tai nguyén phan ctng
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han ché: khong c6 ban phim, man hinh hodc c6 nhung véi1 kich thude nho,
dung luong bo nhd thap Sau day, ta s& di sdu, xem xét cu thé dic diém cia
cac thanh phan cta hé théng nhung.

1.3. Hé thong théng tin trong ngdi nha thong minh

1.3.1. H¢ théng thong tin

Theo [1], hé thng thong tin 1a mot hé thdng bao gdm cac yéu td co
quan hé v6i nhau cung lam nhiém vu thu thap, xir 1y, luu trit va phan phdi
thong tin va dir liéu va cung cép mot co ché phan hoi dé dat dugc mot muc
tiéu dinh trudc.

Céc t6 chirc c¢6 thé sir dung cac hé thong thong tin voi nhiu muc dich
khac nhau. Trong viéc quan tri ndi bd, hé théng thong tin s& giup dat duoc su
thong hiéu ndi bo, théng nhat hanh dong, duy tri sttc manh cua t6 chuc, dat
duogc loi thé canh tranh. V&i bén ngoai, hé thong thong tin gitip nam bat duoc
nhiéu thong tin vé khach hang hon hoac cai tién dich vy, nang cao suc canh

tranh, tao da cho su phat trién.

Tram giam sat tw dong 1

a
2
H
&

Tram giam sat tw dong 2
Trung tim giam sat

' Alarm

Hinh 1.10. Thi du hé thdng théng tin quan tric tw dong

1.3.2. H¢ théng théng tin cho ngéi nha thdng minh
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La cac thiét bj ma ban c6 thé diéu khién théng qua méi trudng internet,
c6 kha ning ty dong xu 1y va thong bao cho nguoi sir dung. Pugc diéu khién
bang nhiéu phuong thirc nhu giong noéi, remote kich ban, may tinh bang, dién
thoai thong minh,... Ngoai ra thiét bi nha théng minh con c6 thé twong tac voi
cac thong sb ciia moi trudng théng qua cac cam bién thong minh (cam bién
anh sang, cam Ung nhiét, cam bién xi ga, CO,, cam bién tran nudc) giup
nguoi st dung co thé giam sat va diéu khién tir xa dem lai sy an toan, tién loi,
linh hoat, tiét kiém cho ngudi sir dung.

Mot ngdi nha duge coi 1a "théng minh" béi vi hé thong ciia nd co thé
theo ddi rat nhiéu khia canh ctia cudc sdng thudng ngay.

Mot trong nhiing vi du co ban nhat ciia nha thong minh 13 mot hé thong
kiém soat mirc do chiéu sang ciia hé théng dén gitip tiét kiém dién va phu hop
vo1 khung canh, chéng han nhu cai dat dén anh sang nhe cho céc bira tiéc tHi.
Hé théng cling co thé diéu chinh rém cira theo yéu cau, kiém soat nhiét do, hé
théng camera giam sat, hé théng khoa ctra tu dong, hé thongan ninh phong
ngua trom.

Nha thong minh con ¢ mdt s6 tng dung sang tao hon, gom hé thong
diéu khién giai tri tai gia voi 4m thanh da ving song dong, hé théng an ninh
phat hién xam nhap khu vuc hang rao va san vuon, hé théng tudi nude...Cac
chtrc nang nay co6 thé duogc thuc hién nho cac thiét bi thong minh két ndi véi
nhau dé hé théng trung tim co thé theo ddi cac trang thai va ra cac quyét dinh
diéu khién phu hop.

Nhu d3 mé ta trén, hay trich trong [1, 4, 5] hé théng thong tin cho ngdi
nha thong minh gom:

1. Heé thong thiét bi

2. Heé théng phan mém diéu khién thiét bi
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3. H¢ théng thong tin, v&i hat nhan 1a co sé dir liéu mang cac dir liéu
(i) tinh d luu tri; (ii) dong thu thap truc tiép, thoi gian thuc.
1.4. Nhu cu hé thong nhing trong hé thong thong tin quén tri ngdi nha

Nguoi ta c6 thé st dung hé thong may tinh dé diéu khién ngdi nha. Tuy
nhién d6i v6i mot ngdi nha, khong nhat thiét sir dung ca hé thong may tinh,
ma chi can hé thong nhiing.

Giai phap nay dua trén (i) gia thanh thap, khong doi héi chi phi tén kém
nhu véi hé théng may tinh; (ii) tién 1ap dit va tuy chinh cac thiét bi; (iii) cac
thiét bi cam bién ré di co san cho hé théng nhing...

Trong khao sat ciia Cong ti Thanh Binh [5], ¢ thé sir dung cac hé théng
nhung voi:

¢ Bia MicroBit;
e Bia Arduino;
¢ Bia Rasberry Pi.

Trong khudn khd luan van, bia Arduino duoc s dung. Gia sthanhf cua
bia Arduino khoang 50 -100 nghin Vnd. Mdi cam bién c6 giad dao dong tir 50
— 80 nghin Vnd.
1.5. Két luan

Trong pham vi khoang hai chuc trang cia chuong 1, luan van da trinh
bay khai niém vé hé théng nhung véi cac cam bién.

Qua thtr nghiém tai Cong ti hoc vién cong tac, bia Arduino dugc su

dung dé lép dat cac hé théng nhung. Cac hé théng t6 ra vu diém va tién loi.
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CHUONG 2.
HE THONG NHUNG VOI ARDUINO

2.1. Gi6i thi¢u
2.1.1. Xdc dinh hé thong nhiing

Trong chuong trudc luan van da dé cap mot s6 khai niém vé hé théng
nhung. Tuy c6 nhiéu dinh nghia khic nhau, nhung c6 thé xac dinh hé thdng
nhung theo [13]: Hé théng nhiing 12 mot hé thdng duoc tich hop ca phan ctng
va phan mém phuc vu cho céac bai toan chuyén dung trong nhiéu linh vuc
cong nghiép, tu dong hoa didu khién, quan tric va truyén thong.

Hé théng nay doi hoi do 6n dinh va tu dong hoéa cao. Do sir dung cho
cac nhiém vu chuyén biét va dugc san Xuat voi sd luong 16n nén ching duoc
thiét ké mot cach toi wu nham giam thiéu kich thudc ciing nhu gia thanh san
xuat. P phirc tap 1a khac nhau theo yéu cau cta coéng viéc ma ching dam
nhan, hé théng nhing co thé rat don gian v&1 mot vi diéu khién hodc rat phtrc
tap v6i nhiéu don vi, cac thiét bi ngoai vi va mang ludi dugc nim gon trong
mot 16p vo may 16n.

( User Interface)

Embedded Computer
Input _’ Qutput
Variables _—> Software Uarl;a%liles

Hardware

Link to Other Systems

Hinh 2.1. H¢ théng nhiing
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Chung c6 cac dic diém

1.  Céc hé théng nhing dugc thiét ké dé thuc hién mot sé nhiém vu
chuyén dung chir khong phai dong vai trd 1a cac hé théng may tinh da chic
nang. Mat sb hé théng doi hoi rang bude vé tinh hoat dong thoi gian thuc dé
dam bdo dg an toan va tinh ing dung; mot ) hé théng khong doi héi hodc
rang budc chit ché, cho phép don gian héa hé théng phan cimg dé giam thiéu
chi phi san xuat.

2. Mot hé thdng nhing thuong khong phai 1a mot khéi riéng biét ma
12 mot hé thdng phtic tap nam trong thiét bi ma no6 diéu khién.

3. Phan mém duoc viét cho cac hé théng nhung duogc goi la firmware
va dugc luu trir trong cac chip bo nhd ROM hodc by nhé flash chir khong

phai 13 trong mot 6 dia.

Theo [8], hé thong nhing c6 cic thanh phan hinhw hinh sau.

Hinh 2.2. Thanh phén cia hé théng nhiing
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4.  Co tai nguyén gidi han: cac hé théng nhiing bi gidi han nhiéu hon
vé phan ctng va chirc ning phan mém so v4i mdy tinh c nhan

5. Tuong tac véi thé giéi thuc: hé théng nhing tuong tac vdi thé gidi
bén ngoai voi nhiéu cach: cam nhin moi truong, tac dong tré lai moi trudong,
tbc do tuong tac phai dap Gng thoi gian thuc, ¢ thé co hodc khong cb giao
dién giao tiép voi nguoi dung nhu may tinh ¢4 nhan.

6. Yéu cau chit luong 6n dinh va d6 tin cdy cao: Nhiéu loai thiét bi
nhing c6 nhitng yéu cau rat cao vé chit lugng, tinh 6n dinh va do tin cay. Ldi
ctia hé théng nhung c6 thé giy ra tai nan khung khiép, 13i trén hé thong nhung
c6 thé khong sira duoc. Vi vay viéc phat trién hé théng nhing yéu cau quy
trinh kiém tra - kiém thtr rat can than
2.1.2. Cdc teng dung ciia hé thong nhiing

Hién nay hé thong nhing c6 mit trong rat nhiéu cac san pham gan giii
v6i cude song con nguoi:

o Cac hé théng dan duong trong khong luu, hé théng dinh vi toan cau, vé

tinh.

Hinh 2.3. Ung dung ciia h¢ théng nhiing

. Céc thiét bi gia dung: tu lanh, 10 vi song, 160 nudng,...
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. Céc thiét bi két ndi mang: router, hub, gateway,...

. Céc thiét bi van phong: may photocopy, mdy fax, may in, may scan,...
. Céc thiét bi y t&: may tham thau, may diéu hoa nhip tim,...

. Céc may tra loi ty dong

. Day chuyén san xuét ty dong trong cong nghiép, robots.

2.2. Cac loai vi xir li ding trong hé thong nhiing

2.2.1. Cdc vi xir li ding trong hé thong nhiing

Céac bo xir Iy trong hé théng nhing c6 thé dugc chia thanh hai loai: vi
xtr 1y va vi diéu khién. Cac vi diéu khién thudng co cac thiét bi ngoai vi duoc
tich hop trén chip nhdm giam kich thudc cua hé théng. Co rat nhiéu loai kién
traic CPU duoc st dung trong thiét ké hé nhung nhu ARM, MIPS,
Coldfire/68k, PowerPC, x86, PIC, 8051, Atmel AVR, Renesas H8, SH, V850,
FR-V, M32R, Z80, Z8 ...

Piéu nay trai nguoc voi cac loai may tinh dé ban, thudng bi han ché véi
mot vai kién tric mdy tinh nhét dinh. Cac hé thong nhing c6 kich thudc nho
va duoc thiét ké dé hoat dong trong moi trudng cong nghiép thudng lya chon
PC/104 va PC/104++ 1am nén tang. Nhitng hé thong nay thuong sir dung
DOS, Linux, NetBSD hoic cac hé diéu hanh nhung thoi gian thye nhu QNX
hay VxWorks. Con cac hé thong nhing c6 kich thuéc rat 16n thuong st dung
mot cau hinh théng dung 1a hé thong on chip, mdt bang mach tich hop cho
mdt Gmg dung cu thé ASIC.

Sau d6 nhan CPU dugc mua va thém vao nhu mot phan cua thiét ké
chip. M6t chién lugc twong tu 1a str dung FPGA va 1ap trinh cho né véi nhiing
thanh phan nguyén ly thiét ké bao gom ca CPU.

2.2.2. Kién triic phdn mém trong hé théng nhiing
Mot s6 loai kién trac phan mém thong dung trong cac hé théng nhiing

nhu sau [8, 13].
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1.  Vong lap kiém soat don gian. Theo thiét ké nay, phan mém duoc
t6 chirc thanh mot vong lip don gian. Vong lip goi dén cac chuong trinh con,
mdi chuong trinh con quan 1y mot phan cia hé théng phan cimg hodc phan
mém.

2. Heé thong ngit diéu khién. Cac hé théng nhung thudng dugc diéu
khién bang cac ngat. C6 nghia 1a cac tac vu ctia hé théng nhung duoc kich
hoat béi cac loai su kién khac nhau. Vi du, mot ngét ¢ thé duoc sinh ra béi
mot bo dinh thoi sau mdt chu ky dugc dinh nghia trudce, hodc boi su kién khi
cong ndi tiép nhan duoc mot byte nao d6. Loai kién tric nay thudng duge s
dung trong cac hé théng c6 bd quan 1y sy kién don gian, ngan gon va can do
tré thép. Hé théng nay thuong thuc hién moét tac vu don gian trong mdt vong
13p chinh. D61 khi, cac tac vu phtrc tap hon sé dugc thém vao mot cAu tric
hang doi trong bd quan 1y ngit d¢é dugc vong lip xu 1y sau d6. Luc ndy, hé
thong gan gidng véi kiéu nhan da nhiém véi cac tién trinh roi rac.

3. Da nhiém tuong tac. Mot h¢ théng da nhi¢ém khong uu tién cling
gan gidng v4i ki thuat vong 1ap kiém soat don gian ngoai trir viéc vong lap
nay dugc an gidu thong qua mot giao dién lap trinh APL. Céc nha 1ap trinh
dinh nghia mot loat cac nhiém vu, mdi nhiém vu chay trong mdt méi trudng
riéng cua nd. Khi khong can thyc hién nhiém vu d6 thi nd goi dén cac tién
trinh con tam nghi (bang cach goi "pause", "wait", "yield" ...). Uu diém va
nhugc diém cua loai kién tric nay ciing gidng véi kiém vong lap kiém soat
don gian. Tuy nhién, viéc thém mot phan mém moi duoc thuc hién dé dang
hon bﬁng cach 13p trinh mot tdc vu méi hodc thém vao hang doi thong dich
(queue-interpreter).

4. Pa nhiém uu tién. O loai kién trac nay, hé thng thuong c6 mot
doan ma & murc thép thuc hién viéc chuyén doi gifta cac tac vu khac nhau
thong qua mot bo dinh thoi. Poan ma nay thuong nam & mirc ma hé thong
dugc coi 1 c6 mot hé didu hanh va vi thé ciing gap phai tat ca nhiing phirc tap

trong viéc quan 1y da nhiém. Bat ky tac vu nao c6 thé pha hay dit liéu ciia mot



27

tac vu khac déu can phai duogc tach bi¢t mot cach chinh xac. Viéc truy cép toi
cac dir liéu chia sé c6 thé duoc quan 1y bang mot sd ki thuat dong bo hoéa nhu
hang doi théng diép (message queues), ciac phuong thirc truyén tin thi giac
(semaphores)... Bo1 nhitng phtrc tap noi trén, gidi phap thuong dugc dua ra
do 1a st dung mgt hé diéu hanh thoi gian thyc. Luc do, cac nha 1ap trinh c6
thé tap trung vao viéc phat trién cac chirc ning cua thiét bi chir khong can
quan tam dén cac dich vu cua hé diéu hanh nita.

5. Vi nhan (Microkernel) va nhan ngoai (Exokernel). Khai niém vi
nhan 1a mot budce tiép can gan hon tdi khai niém hé diéu hanh thoi gian thuc.
Ldc nay, nhan hé diéu hanh thyuc hién viéc cap phat bo nhé va chuyén CPU
cho cac ludng thyc thi. Con céc tién trinh ngudi dung sir dung cac chiic ning
chinh nhu hé thong file, giao dién mang ludi,... Néi chung, kién trac nay
thuong duge ap dung trong cac hé théng ma viéc chuyén do6i va giao tiép giira
cac tac vu 1a nhanh. Con nhan ngoai tién hanh giao tiép hiéu qua bang cach sir
dung cac 101 goi chuong trinh con thong thudng. Phan ctng va toan bd phan

mém trong hé thong ludn dap tmg va co thé dugc mé rong boi cac tmg dung.

[ Application ]

[ Kernel ]

[CPU] [Memoxy] [Devices ]

Hinh 2.4. Micro Kernel
6. Nhan khéi (monolithic kernels). Trong kién trac ndy, mot nhan
day du véi cac kha niang phirc tap duoc chuyén d6i dé phu hop v6i moi trudng
nhung. Diéu ndy gitp cac nha 1ap trinh c6 duoc mot moi trudng gidng voi hé
diéu hanh trong cac may dé ban nhu Linux hay Microsoft Windows va vi thé

rat thuan lgi cho viéc phat trién. Tuy nhién, né lai doi hoi dang ké céc tai



28

nguyén phan ctng lam tang chi phi ctia hé théng. Mot s loai nhan khéi thong
dung la Embedded Linux va Windows CE.
2.2.3. MicroBit

Micro Bit (con duge goi 1a BBC Micro Bit, dugc cach di¢u 1a micro:
bit) 1a mot hé thong nhung dya trén phan cing ARM do BBC thiét ké dé sur
dung trong gido duc may tinh & Anh.

N6 duge cong bd 1an dau tién khi ra mét chién dich Make It Digital cua
BBC viao ngdy 12 thang 3 nam 2015 v&i muyc dich cung cap 1 triéu thiét bi
cho hoc sinh & Anh. Thiét ké va tinh ning thiét bi cudi cing di duoc cong bd
vao ngay 6 thang 7 nam 2015 trong khi viéc phan phéi thiét bi thuc té, sau
mot sd cham tré, bit dau vao thang 2 nam 2016.

Thiét bi dugc mo ta bang mot nira kich thude cta thé tin dung va co bd
xtr Iy ARM Cortex-MO0, cam bién gia téc ké va tir ké, két ndi Bluetooth va
USB, man hinh bao gdm 25 dén LED, hai nut c6 thé 1ap trinh va c6 thé duoc
cung cip boi USB hodc bd pin ngoai. Pau vao va dau ra cua thiét bi théng

qua nam dau noi vong tao thanh mgt phan ctia dau noi canh 25 chan 16n hon.

¥ RSO
I \ B
\_processor @

| Sl LCOMPASS RN
1 ACCELEROMETER
PINS

Hinh 2.5. MicroBit
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2.2.4. RaspBerry Pi
2.2.4.1. Gidi thiéu

Raspberry Pi 13 tir dé chi cac may tinh chi c6 mot board mach (hay con
goi 13 may tinh nhing) kich thudc chi bang mot thé tin dung, dugc phat trién
tai Anh bai Raspberry Pi Foundation véi muc dich ban dau 1a thuc day viéc
giang day vé khoa hoc mdy tinh co ban trong cic truong hoc va cac nudc
dang phat trién.

Raspberry Pi gc va Raspberry Pi goc 2 dugc san xuat theo nhiéu cau
hinh khic nhau thong qua cac théa thuin cip phép san xuit voi Newark
element14 (Premier Farnell), RS Components va Egoman. Cac cong ty nay
ban Raspberry Pi tryc tuyén. Egoman san xuat mot phién ban phan phdi duy
nhat tai Dai Loan, c6 thé dugc phan biét véi cac ban Pi khac boi mau do clia
chung va thiéu ddu FCC/CE. Phan ctng 13 nhu nhau ddi véi tat ca cac nha san
Xuat.

Raspberry Pi ban dau dugc dua trén hé thong trén mét vi mach (SoC)
BCM2835 cua Broadcom, bao g@)m mot vi xu Iy ARM1176JZF-S 700 MHz,
VideoCore IV GPU, va ban dau duogc xuét xuong voi 256 MB RAM, sau do
duoc nang cip (model B va B +) 1én dén 512 MB. Board niy ciing c6 socket
Secure Digital (SD) (model A va B) hodac MicroSD (model A + va B +) dung
1am thiét bi khoi dong va bo luu trit lién tuc.

Trong nam 2014, Raspberry Pi Foundation da phat hanh Mo6-dun
Compute, dong géi mot BCM2835 voi 512 MB RAM va mot flash chip
eMMC vao mdt module dé sir dung nhu mot phﬁn cua hé théng nhling.

T6 chirc nay cung cap Debian va Arch Linux ARM dé nguoi dung tai
vé. Cac cong cu c6 san cho Python nhu 13 ngén ngir lap trinh chinh, hd trg
cho BBC BASIC (théng qua RISC OS image hoac Brandy Basic clone cho

Linux), C, C++, Java, Perl va Ruby.
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Tinh dén ngay 08/06/2015, khoang 5-6.000.000 mach Raspberry Pi da
dugc ban. Khi d trd thanh mdy tinh ca nhan ban chay nhanh nhét ctia Anh,
Raspberry Pi 1a thiét bi dugc giao nhiéu thir hai sau Amstrad PCW, "Personal

Computer Word-processor", ban dugc 8 tri€u chiéc.

2.2.4.2. Phan cumg ciia RaspBerry Pi
Phan cimg Raspberry Pi qua nhiéu phién ban dugc trang bi cdu hinh

khac nhau, vé dung luong bg nhd, vi xur 1i, thiét bi ngoai vi,...

ﬂ.ﬁl‘l,

/O |~ CPU/GPU}- - USB hub|

X L)
Ethemet| 2x USB|

Hinh 2.6. Ciu tric ciu tao RaspBerry Pi

So dd khéi trén mé ta ciu tao ciia cac model A, B, A+, B+. Model A va
A+ khong c6 cong Ethernet va USB. Bo chuyén d6i Ethernet phai két ndi qua
mot cong USB. Trong model A va A+, cong USB két ndi truc tiép dén SoC.
Trén model B+, chip nay c6 chita mot hub USB véi 5 dau ra, trong d6 c6 4
cong, model B chi cung cip 2 cong.

SoC dugc sir dung trong Raspberry Pi thé hé dau tién kha giong voi
chip dugc st dung trong nhimg chiéc dién thoai théng minh doi cii (nhu
iPhone 3G / 3GS). Raspberry Pi dya trén SoC BCM2835 cua Broadcom,
trong d6 gdm mot bd xu Iy ARM1176JZF-S 700 MHz, GPU VideoCore 1V
va RAM. N6 c6 bd nhé cache cap 1 16 KB va bd nhé cache cap 2 128 KB.
Cache cip 2 nay duoc st dung cha yéu bdi GPU. SoC duoc xép chong 1én

nhau dudi chip RAM, vi vay ta chi théy duoc canh cua no.


https://vi.wikipedia.org/wiki/T%E1%BA%ADp_tin:Raspberrypi_block_function_v01.svg
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2.3. Arduino véi vi xir i ARM Atmel
2.3.1. Vé bia Arduino

Theo [2, 6, 7] Arduino mot nén tang mi ngudn mé phan cimg va phan
mém. Phan cimg Arduino (cic board mach vi xur 1y) duogc sinh ra tai thi trdn
Ivrea & Y, nham xay dung cac Gmg dung twong tic véi nhau hodc voi méi
truong duoc thudn loi hon. Phan cing bao gdm mot board mach ngudn mo
duogc thiét ké trén nén tang vi xir Iy AVR Atmel 8bit, hoic ARM Atmel 32-
bit. Nhimg Model hién tai dugc trang bj gdbm 1 cong giao tiép USB, 6 chan
dau vao analog, 14 chan 1/0 k¥ thuat sb twong thich véi nhiéu board mé rong
khac nhau.

Puoc gidi thi€u vao nam 2005, Nhitng nha thiét ké cia Arduino cb
gang mang dén mot phuong thitc dé dang, khong tén kém cho nhitng ngudi
yéu thich, sinh vién va gidi chuyén nghiép dé tao ra nhiing thiét bj co kha
nang tuong tac véi moi truong thong qua cac cam bién va cic co ciu chap
hanh. Nhimg vi du phé bién cho nhimg ngudi yéu thich méi bit dau bao gébm
cac robot don gian, diéu khién nhiét do va phat hién chuyén dong. Di cing
v6i né 12 mot moi truong phat trién tich hop chay trén cic mdy tinh c4 nhan
thong thuong va cho phép nguoi dung viét cac chuong trinh cho Aduino bang

ngdn ngit C hodc C++.

8 765 432
Digital i

Arduino NG g

wwu.arduino.cc

Nd9T-8YDAWLY
10SS0  {HUIV

Analog in
5U Gnd SV 0123‘.15

Hinh 2.7. Bia Arduino
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Gia cua cac board Arduino dao ddng xung quanh €20, hoac $27, néu
dugc "lam gia" thi gia c6 thé giam xudng thap hon $9. Cac board Arduino cé
thé dugc dat hang ¢ dang duoc lip sin hodc dudi dang cac kit tu-lam-1ay.
Thong tin thiét ké phan cimg dugc cung cip cong khai dé nhitng ai mudn tu
lam mot mach Arduino béng tay co thé ty minh thuc hién dugc. Nguoi ta udc
tinh khoang gitra nam 2011 c6 trén 300 ngan mach Arduino chinh thic da
duogc san xuét thuong mai, va vao nam 2013 c¢6 khoang 700 ngan mach chinh
thure da dugc dua to1 tay nguoi dung.

2.3.2. Phan cieng ciia bia Arduino

Mot mach Arduino [9, 10, 11] bao g6m mot vi diéu khién AVR voi
nhiéu linh kién bd sung gitip dé dang lap trinh va c6 thé mé rong véi cac
mach khac. Mt khia canh quan trong ctia Arduino la cac két ndi tiéu chuan
ctia nd, cho phép ngudi dung két ndi véi CPU cua board véi cac module thém
vao co thé dé dang chuyén d6i, duoc goi 1a shield. Vai shield truyén thong voi
board Arduino tryc tiép thong qua cac chan khac nhau, nhung nhiéu shield
duoc dinh dia chi thong qua kénh tudn ty 12C- nhiéu shield c6 thé duoc xép
chdéng va st dung dudi dang song song. Arduino chinh thirc thudng sir dung
cac dong chip megaAVR, dac bi¢t 1a ATmega8, ATmegal68, ATmega328,
ATmegal280, va ATmega2560.

Hinh 2.8. Cac dang Arduino
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Mot vai cac bd vi xur 1y khac cling dugce sir dung boi cac mach Aquino
tuong thich. Hau hét cidc mach gém mot bo diéu chinh tuyén tinh 5V va mot
thach anh dao dong 16 MHz (hodc bo cong hudng ceramic trong mot vai bién
thé), mic do mot vai thiét ké nhu LilyPad chay tai 8 MHz va bé qua bo diéu
chinh dién ap onboard do han ché vé kich c& thiét bi. Mot vi diéu khién
Arduino ciing ¢ thé duoc 14p trinh sdn v6i mot boot loader cho phép don
gian 1a upload chuong trinh vao bd nhé flash on-chip, so véi cac thiét bi khac
thuong phai can mot bd nap bén ngoai. Piéu nay gitp cho viéc st dung
Arduino dugc truc tiép hon bang cach cho phép st dung 1 may tinh gbc nhu
1a mot b nap chuong trinh.

Theo nguyén tic, khi st dung ngan xép phan mém Arduino, tat ca cac
board dugc 1ap trinh thong qua mot két ndi RS-232, nhung cach thuc thuc
hién lai tiy thudc vao doi phan cing. Cac board Serial Arduino c6 chira mot
mach chuyén doi gifta RS232 sang TTL. Céac board Arduino hién tai dugc 1ap
trinh théng qua cong USB, thuc hién thong qua chip chuyén d6i USB-to-
serial nhu 1a FTDI FT232. Vai bién thé, nhu Arduino Mini va Boarduino
khéng chinh thtrc, st dung mot board adapter hodc cap ndi USB-to-serial co
thé thao roi duge, Bluetooth hodc cac phuong thuc khac. (Khi st dung mot
cong cu 1ap trinh vi diéu khién truyén thong thay vi ArduinoIDE, cong cu lap
trinh AVR ISP tiéu chuan s& duoc sir dung.)

Board Arduino s& dua ra hau hét cac chan I/O cia vi diéu khién dé su
dung cho nhitng mach ngoai. Diecimila, Duemilanove, va bay gi¢ 1a Uno dua
ra 14 chan I/O k¥ thuat s6, 6 trong s6 d6 c6 thé tao xung PWM (diéu ché do
rong xung) va 6 chan input analog, c6 thé dugc str dung nhu 1 6 chan 1/0 sd.
Nhiing chan nay duoc thiét ké nam phia trén mit board, thong qua cac header
cai 0.10-inch (2.5 mm). Nhiéu shield tmg dung plug-in ciing duoc thuong mai

hoa. Cac board Arduino Nano, va Arduino-compatible Bare Bones Board va
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Boarduino c6 thé cung cap cac chan header duc ¢ mat trén ctia board dung dé

cam vao cac breadboard.

C6 nhiéu bién thé nhu Arduino-compatible va Arduino-derived. Mot
vai trong s6 d6 c6 chirc ning twong duong véi Arduino va co thé sir dung dé
thay thé qua lai. Nhiéu mé rong cho Arduino dugc thuc thién bﬁng cach thém
vao cac driver dau ra, thuong st dung trong cac truong hoc dé don gian hoa
cac cdu triic ctia cac vi mach va cac robot nho. Nhitng board khac thuong
tuong duong vé dién nhung c6 thay doi vé hinh dang-déi khi con duy tri do
tuong thich voi cac shield, doi khi khong. Vai bién thé sir dung b vi xur 1y

hoan toan khac bi¢t, voi cac mire do tuong thich khac nhau.

2.3.3. Phin mém Arduino

MBoi truong phét trién tich hop IDE [12], ctia Arduino 1a mét tng dung
da nén tang duoc viét bang Java, va tir IDE nay s& duoc sir dung cho Ngon
ngit 1ap trinh xir 1y va project Wiring. N6 duoc thiét ké dé danh cho nhiing
nguoi méi tap lam quen voi linh vuc phat trién phan mém. N6 bao gom mot
chuong trinh code editor v6i cac chirc nang nhu danh déu ca phép, tu dong
brace matching, va tu dong canh 18, ciing nhu compile(bién dich) va tai
chuong trinh 1én bia Arduino nho nhép chudt. Mot chuong trinh hodc ma viét
cho Arduino duoc goi 1a mot sketch.

@ hw-BINH | Arduino 1.8.12
File Edit Sketch Tools Help

Verify/Compile Ctrl+R
Upload Ctrl+L
v-BINH Upload Using Programmer  Ctrl+5hift+L
1 cons Export compiled Binary Ctrl+ Alt+5 C-5RO4
2 cong C-5R04 )
3 int Show Sketch Folder Ctrl+K 10 cho cam kién

4|int Include Library y [den LE:" . .
S | int : tri cam bkién vac bkién value
Add File...

Hinh 2.9. X li cac Sketch
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Céc chuong trinh Arduino [12] dugc viét bang C hoic C++. Arduino
IDE di kém v&i mot thu vién phan mém duoc goi 1a "Wiring", tir project
Wiring gdc, ¢ thé giup cac thao tac input/output dugc dé dang hon. Nguoi
dung chi can dinh nghia hai ham dé tao ra mot chuwong trinh vong thuc thi 6
thé chay duoc (i) setup(); ham nay chay mdi khi khéi dong mot chuong trinh,
dung dé thiét 1ap cac cai dat; (ii) loop(); ham nay duoc goi lip lai cho dén khi

tat ngudn board mach.

2.3.4. Théng sé ki thudt ciia bia Arduino
C6 kha nhiéu model Arduino Board cho chung ta, tuy nhién Arduino

Uno dugc khuyén dung hon ca. Uno 1a Iya chon t6t nhat cho nhiing ai moi bat

dau v6i Arduino, ca vé do tin cay va gia thanh.

Hinh 2.10 Arduino UNO

Arduino Uno 12 mot bo mach vi diéu khién dua trén chip Atmega328P.
Uno ¢6 14 chan 1/O digital (trong d6 c¢6 6 chan xuat xung PWM), 6 chan
Input analog, 1 thach anh 16MHz, 1 cong USB, 1 jack nguon DC, 1 nit reset.

Uno hd trg day di nhiing thi can thiét dé chung ta c6 thé bat dau lam

viéc. So dd chi tiét cia Uno R3:
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Digital I/O Pins (2-13)

Ground Pin
AREF Pin

Serial Out (TX)

ResetButton

USB Plug

ATmega16U2 Microcontroller

Voltage Regulator

External Power Supply Plug

IOREF Pin

Serial In (RX)

OO0 0000 )¢ O 0 00 (Ot

On-Board LED

TX&RXLED's

ResetPin
3.3VPin

Voltage In Pin

Ground Pins

5VPin

Hinh 2.11. So d cAu tric Arduino Uno R3

Cam board mach trén tay, thong qua so dd cau tric, ching ta s& biét

vung cap nguon, cac chan digital, chan analog, dén bao hiéu, reset ... trén do.

Bing 2.1. Thong s6 k§ thuit ciia Uno R3

Vi diéu khién

Atmega328P

bién ap hoat dong

SV

Dién ap cip (hoat dong tdt)

7-12V

Dién ap cap (gidi han)

6-12V

Chan 1/0 digital

14 ( ¢6 6 chan xuat xung PWM)

Chan Input analog

6 (A0 — A5)

Dong dién mdi chan 1/0

20 mA

Dong di¢n chan 3.3V

50 mA

ICSP for ATmegal6U2

Power LED Indicator

ICSP for ATmega328

ATmega328 Microcontroller

Analog InputPins (0-5)
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- 210 (megzn) s 0
SRAM 2 kB (Atmega328P)

EEPROM 1 kB (Atmega328P)

Tbec do xung nhip 16 MHz

Kich thuée 68.6 X 53.4 mm

Trong luong 25¢

Khi 1am quen, tim hiéu vé mot model Arduino, ching ta can chu y téi
thong s6 ky thuat dau tién. Piéu nay giup ching ta c6 duge mot thoi quen tot
dé 1am viéc. Cac thong sb chinh nhu: Vi diéu khién, dién ap cap/dién ap hoat
dong, chan digital / analog, tc d6 xung nhip, bd nhé, ...

ATmega328 Pin Mapping

Arduino function
2] PCS (ADCS/SCUPCINT13) analog input 5
277] PCA (ADCA/SDA/PCINT 12) analog input 4
] PC3 (ADCI/PCINT 11) analog input 3
17 PC2 (ADC2/PCINT10) analog input 2

Arduino function
reset (PCINT14/RESET) PCSL]!
digital pin 0 (RX) (PCINT16/RXD) PDO}2
digital pin 1 (TX) (PCINT17/TXD) PO1CJ
digital pin 2 (PCINT18/INTO) PD2[}+

digital pin 3 (PWM) (PCINT18/0C2B/NT1) PO3[}s 2] PC1 (ADC1/PCINTS) analog input 1
digital pin 4 (PCINT20/XCK/T0) PD4 []¢ 2] PCO (ADCOPCINTS) analog input 0
vce veeoy 2 JGND GND
GND GND[] 217 AREF analog reference
crystal (PCINTE&/XTALY/TOSC1) PBS[]s ol 1 AVCC vce

crystal (PCINTZ/XTAL2/TOSC2) PB7[%»
digital pin 5 (PWM) (PCINT21/0C08B/T1) PDS [}
digital pin 6 (PWM)  (PCINT22/0COA/AINO) PD6 ]2
digital pin 7 (PCINT23/AINY) PO7[]»
digital pin 8 (PCINTO/CLKOACP1) PBO ]+«

| PB5 (SCK/PCINTS) digital pin 13
w7 PB4 (MISO/PCINT4) digital pin 12
{0 PB3 (MOSWOC2A/PCINT3) digital pin 11 (PWM)
1) PB2 (SS/OC1BPCINT2)  digital pin 10 (PWM)
1] PB1 (OC1A/PCINTY) digital pin 9 (PWM)

Degital Pins 11, 12 & 13 are used by the ICSP header for MISO,
MOSI, SCK connections (Atmega 168 pins 17, 18 & 19). Avoid low-
impedance loads on these pins when using the ICSP header.

Hinh 2.12. So' 6 chén ciia Atmega328
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1. Digital: Cac chan I/O digital (chan sé 2 — 13 ) duoc sir dung lam
chan nhap, xudt tin hiéu sd thong qua cac ham chinh: pinMode(),
digital Write(), digitalRead(). Pién ap hoat dong la 5V, dong di€n qua cac
chan nay & ché do binh thuong 1a 20mA, cip dong qua 40mA s& phd hong vi
diéu khién.

2. Analog:Uno c6 6 chan Input analog (A0 — AS5), @6 phan giai moi
chan 1a 10 bit (0 — 1023 ). Céac chan nay dung dé doc tin hiéu dién ap 0 — 5V
(mac dinh) tuong Gng véi 1024 gia tri, st dung ham analogRead().

3.  PWM: cic chan duoc danh sb 3, 5, 6, 9, 10, 11; ¢6 chirc nang cép
xung PWM (8 bit) thong qua ham analogWrite().

4.  UART: Atmega328P cho phép truyén dit liéu thong qua hai chan 0
(RX) va chan 1 (TX).

C6 hai cach cap nguon chinh cho bo mach Uno: cong USB va jack DC.
Gidi han dién ap cap cho Uno 14 6 — 20V. Tuy nhién, dai dién ap khuyén ding
la 7 — 12 V (t6t nhét 12 9V). Ly do 1a néu ngudn cip dudi 7V thi dién ap &
‘chan 5V’ ¢6 thé thép hon 5V va mach c6 thé hoat dong khong on dinh; néu
ngudn cap 16n hon 12V c6 thé giy néng bo mach hodc pha hong.

Cac chan ngudn trén Uno:

1. Vin: chung ta c¢6 thé cap nguon cho Uno thong qua chan nay. Cach
cap ngudn nay it dugc sir dung.

2. 5V: Chan nay co thé cho ngudn 5V tir bo mach Uno. Viéc cép
ngudn vao chan nay hay chan 3.3 V déu c6 thé pha hong bo mach.

3. 3.3V: Chéan nay cho ngudén 3.3 V va dong dién maximum Ia

50mA.
4. GND: chan dat.
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2.4. Thiét ké mo hinh h¢ thong nhiing trong ngdi nha thong minh
Cong ti Thanh Binh [5] d& xuit dé& 4n nha thong minh v&i hé théng
nhung Arduino vi tiéu chi:
e Piéu khién hé thong nhing bang Wifi. Nhu vy bia Arduino can

bo sung giao dién, tirc cdm bién nhan biét tin hi¢u hi¢u Wifi;

DIGITAL (PUM=~) © &

ICcsP2 a4
L -

- OC UNO

4 - ON
rxmm Arduino .

NodeMCU
Vi.0

Hinh 2.13. cam bién Wifi

e Nhan biét vat chuyén dong, nho cam bién phat hién chuyén dong;

=
i
s
e
us|
Kinh loc : =
Céc tia héna ngoai || hdng ngoai  Cam bien PIR =
(tia nhiét) - Ve i
Cam bién 1 = A M G )
—_—P tia nhiét J Phét hien ngudi dichuyén  Béo chudng
> 2 . )
Khuéch dai —p» Soép 1w y 5
4’ 5 ot két qua
Kinh Fresnel B6 cam bién doé cac vat nong chuyén ddng ngang

Hinh 2.14. Cam bién phat hién chuyén dong

eNhan biét c¢6 anh sang, dé dong/ mo cira hay tu dong bat dén khi troi
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t1. Trong phan thir nghiém chuong 3, luan vin st dung cac cam bién.
ePhat hién vat can, hay vat maoi xuit hién, nho cam bién do khoang
cach. Trong thuc nghiém chwong 3, luan vin sir dung cam bién HC-SRO04;
eNg6i nha thong minh cin c6 cam bién do d6 am va nhiét do moi

truong. Vay nén Cong ti dé nghi st dung cam bién DHT 11;

Hinh 2. 15. Cam bién DHT 11 do d§ 4m, nhiét dd
e Hién chuong 3 str dung céng COM dé doc két qua do dac, tir co s&

dir liéu ctia hé thong thong tin ctia nha thong minh. Tuy nhién c¢6 thé sir dung

man hinh don gian nhu LCD 1602 dé hién hai dong ki tu;

Hinh 2.16. Man hinh LCD 1602
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e Cudi cing Cong ti sir dung hé théng dén LED dé hién thi va lam
quang cao.
2.5. Két ludn
Chuong 2 da trinh bay mot s6 khia canh vé hé théng nhung va dic diém
cua no.
Hé théng nhung cua ludn van tdp trung vao bia Arduino. Mot s6 cam

bién duoc dé xuat trong dé xuat ciia Cong ti Thanh Binh [5].
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CHUONG 3.

THU NGHIEM MO HINH NHA THONG MINH

Chuong 3 trinh bay qué trinh thir nghiém véi:
1. Moi truong IDE cua Arduino;
2. Mot s6 cam bién trong hé théng;
3. Hé thdng quan céo bang dén LED;
4. Ung dyng tai don vi cong tac.

3.1. Méi trwomng IDE cho Arduino

Hién phan mém IDE cua Arduino cho phép tai mién phi. Sau khi cai

dit, luan van thiy giao dién IDE. Ngoai cach ndy, ludn vin co thé sir dung

phén mém 1ap trinh kéo tha, r0i sinh dugc mi IDE, chéng han mBlock5 [

% sketch_may03a | Arduino 1.8.12 -

mﬁlg

File Edit Sketch Tools Help

sketch_may0l3a

vold setup() |
S/ put your setup code here, to run once:

1

wold loop() I

S/ put your main code here, to run repeatedly:

Hinh 3.1. Méi trwong IDE Arduino
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J drivers 5/3/2020 8:29 AM File folder

| examples 5/3/2020 8:29 AM File folder

| hardware 5/3/2020 8:29 AM File folder

J java 5/3/2020 8:29 AM File folder

J lib 5/3/2020 8:29 AM File folder

| libraries 5/3/2020 8:29 AM File folder

| reference 5/3/2020 8:29 AM File folder

| tools 5/3/2020 8:29 AM File folder

. tools-builder 5/3/2020 8:29 AM File folder
@ arduino 2/13/2020 4:32 PM Application 395 KB
£k | arduino.ld] 2/13/2020 4:32 PM Configuration sett... 1KB
@ arduino_debug 2/13/2020 4:32 PM Application 393 KB
£ | arduino_debug.dj 2/13/2020 4:32 PM Configuration sett... 1KB
[=*] arduino-builder 2/13/2020 4:32 PM Application 15971 KB
%) libusk0.dll 2/13/2020 4:32 PM Application extens... 43 KB
%) msvepl00.dll 2/13/2020 4:32 PM Application extens... 412 KB
%) meverl00.dil 2/13/2020 4:32 PM Application extens... 753 KB
|| revisions 21372020 4:32 PM Text Document 93 KB
f‘s_? uninstall 5/3/2020 8:29 AM Application 404 KB
=] wrapper-manifest 2/13/2020 4:32 PM XML Document 1KB

Hinh 3.2. Cac tép duwgc cai dat trén may tinh

3.2. Cam bién trong ngdi nha thong minh
Trong hé thong thr nghiém, luan van st dung cam bién anh sang va
cam bién do khoang céch.
3.2.1. Cim bién dnh sdng va chwong trinh
Néu su dung doc 1ap, cam bién anh sang duogc lap trinh vdi bia Arduino
nhu sau:
e Cam bién nay co thé sir dung két hop v6i Arduino dé 1ap trinh bat
tat thay vi mach Ro-le nhé.
e Cam bién nay 12 mot dang cam bién Digital; tin hiéu xuat ra 1a gia
tri Digital HIGH (5V) va LOW. Tai chan OUT, mach tra vé mac HIGH (5V)

khi troi toi (cuong d6 anh sang chiéu vao thap) va LOW néu nguoc lai.


http://arduino.vn/bai-viet/180-gioi-thieu-cam-bien-anh-sang-va-cach-lap-trinh
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Hinh 3.3. So' @ ndi diy d6i véi cam bién anh sing

Chuong trinh trong IDE:

int cambien = 10;// khai bao chan digital 10 cho cam bién

int Led = 8;//khai bao chan digital 8 cho dén LED

void setup (){

pinMode(Led,OUTPUT);//pinMode xuét tin hi¢u d4u ra cho led
pinMode(cambien, INPUT);//pinMode nhan tin hi¢u dau vao cho cam bién

}
void loop (){

int value = digitalRead(cambien);/luu gia tri cam bién vao bién value
digitalWrite(Led,value);//xuat gia tri ra dén LED

3.2.2. Cim bién khodng cdch va chwong trinh

Pé do khoang cach, ta s& phat 1 xung rat ngan (5 microSeconds) tir
chan Trig. Sau d6, cam bién sé tao ra 1 xung HIGH ¢ chan Echo cho dén khi
nhan lai duoc séng phan xa & pin nay. Chiéu rong cua xung s& bang véi thoi
gian song siéu am duoc phat tir cam bién va quay tro lai.

Téc d6 cia Am thanh trong khong khi 1a 340 m/s (hang s6 vat 1Y), tuong
duong vai 29,412 microSeconds/cm (106 / (340*100)). Khi da tinh dugc thoi

gian, ta s€ chia cho 29,412 dé nhéan duoc khoang cach.


http://k1.arduino.vn/img/2014/06/19/0/616_123105-1403141887-0-ccccccccccccccccccccccccccccccccccccccccccccccccccccc.png
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Hinh 3.4. So' @6 ndi day véi Arduino

Chuong trinh IDE c6 dang:

const int trig = 8; // chan trig cia HC-SR04
const int echo = 7; // chan echo ctia HC-SR04
void setup()

Serial.begin(9600); // giao tiép Serial v&i baudrate 960
pinMode(trig,OUTPUT); // chan trig s€ phat tin hiu
pinMode(echo,INPUT); // chan echo s& nhan tin hiéu

}
void loop()

unsigned long duration; // bién do thoi gian
int distance; // bién luu khoang cach

/* Phat xung tir chan trig *
digitalWrite(trig,0); // tat chén trig
delayMicroseconds(2)

digitalWrite(trig,1); // phat xung tir chan trig
delayMicroseconds(5); // xung c¢6 d6 dai 5 microSecond
digitalWrite(trig,0); // tit chan trig

/* Tinh toan thoi gian *

// Do d¢ rong xung HIGH & chén echo.
duration = pulseln(echo,HIGH);

// Tinh khoang cach dén vat

distance = int(duration/2/29.412)

/* In két qua ra Serial Monitor *
Serial.print(distance)

Serial.printin("cm™)

delay(200)


http://k1.arduino.vn/img/2014/07/01/0/654_12381-1404208856-0-untitled-sketch-bb.jpg
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3.3. Thé hién trén cong tuin tw ciia may tinh
Chuong trinh hién sir dung cong COM clia mdy tinh dé hién két qua tir

Arduino va cac cam bién.

1

243cm 0
242cm
24lcm
243cm
24lcm
242cm
24Zcm
242cm
24lcm
24lcm
24Zcm
242cm
243cm
242cm
24Zcm
2 -

Autoscrol 7] Show timestamp Newline + | 3600 baud +| [ clear output

=

i

—

|

Hinh 3.5. Thé hién két qua trén cong COM ciia may tinh

3.4. Quang c4o bang anh sing

Cong ti Thanh Binh da st dung nhiéu thiét bi diéu khién LED cho cac
cong trinh x4y dung va quang cdo. Thay vi sir dung céc thiét bj diéu khién
chuyén dung, luan van dé xuét st dung hé théng nhing véi Arduino dé diéu
khién hé théng LED.

Duéi déy 14 thi du vé chuong trinh diéu khién LED don gian.

Nhu hinh vé sau
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Hinh 3.6. Arduino diéu khién LED

Trude tién, ctr modi khi dung mot con LED, phai pinMode OUTPUT
chan Digital ma ta sir dung cho con dén LED. O day sir dung chan LED la
chéan digital 13. Nén doan code sau can nim trong void setup() pinMode(13,
OUTPUT);

Dé bat mot con dén LED, ban phai digitalWrite HIGH cho chan sb6 13
(chan Digtal dugc két nbi voi con LED). Poan code nay nam trong void
loop() digitalWrite(13,HIGH);

Dong 1énh trén sé cép mét dién thé 1a 5V vao chan s Digital 13. bi¢n
thé s& di qua dién tr& 220 ohm rdi dén dén LED (s& 1am no sang ma khong bi
chay, ngoai ra co thé cac loai dién tré khac <= 10kOhm). Pé tit mot dén
LED, c6 thé st dung ham digital Write(13,LOW).

Luc nay dién thé tai chan 13 s& 14 0 V => dén LED tat. Va dé thay duoc


http://k1.arduino.vn/img/2014/05/25/0/498_1231-1401000665-0-boar-bb.jpg
http://arduino.vn/bai-viet/77-bai-2-cach-lam-den-led-nhap-nhay-theo-yeu-cau
http://arduino.vn/reference/thiet-dat-digital-pins-nhu-la-input-inputpullup-va-output
http://arduino.vn/reference/high
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trang thai bat va tit cua dén LED ban phai dung chwong trinh trong mot
khoang thoi gian du lau dé mat cam nhan duoc. Vi vay, ham delay duoc tao ra
dé lam viéc nay.

/* Blink - Nhap nhay

Poan code lam nhip nhay mot dén LED cho trude */
// chan digital 13 can dugc két ndi véi dén LED
// va chan digital 13 nay s& duoc dat tén 1a 'led". Bién 'led' nay c6 kiéu dir lidu 1 int va c6 gia tri 1a 13
int led = 13;

// Ham setup chay mot 1an duy nhét khi khoi dong chuong trinh

void setup() {

// dat 'led' 1la OUTPUT

pinMode(led, OUTPUT);

}

// Ham loop chay mai mai sau khi két thic ham setup()

void loop() {

digitalWrite(led, HIGH); // bat dén led sang

delay(1000); // dirmg chuong trinh trong 1 gidy => thay dén sang dugc 1 gidy
digitalWrite(led, LOW); // tat dén led

delay(1000); // dimg chuong trinh trong 1 gidy => thiy dén téi dugc 1 gidy

}

L:nst int trig = &; // chén trig cua HC-SRO4

const int echo = 7; // chén echo cida HC-SR04

int cambien = 10:// khai bdo chén digital 10 cho cdm bién

int Led = 3;//khai bdoc chén digitel 3 cho dén LED

int value = digitalRead(cambien):;//luu gid tri cdm bidn vio bién value
void setup()

{ .

Serial.begin (9600) ; // giao tiép Serial vwdi baudrate 9600
pinMode (trig, OUTEUT) ; // chén trig s€ phat tin hidu

pinMode (echo, INEUT) » // chén echo 3 nhén tin hiéu

pinMode (Led, OUTEUT) ;//pinMode xudt tin hiéu ddu ra cho led
pinMode (cambien, INPUT) ;//pinMode nhén tin hiéu diu vdo cho cim bié
}

void loop()

{ .

long duration; // bién do théi gian

int distance; // bién luu khodng céch

// tét chén trig

onds{2);

e{trig,l); // phét xung td chidn trig
conds{5); // xung cd db ddi 5 microSeconds
ite(trig,0); // tét chin trig

// Bo dé réng wung HIGH & chén echo.
duration = pulseln{echo, HIGH);
// Tinh ¥hodng cédch dén vit.

distance = int({duration/2/29.412);

Hinh 3.7. Chwong trinh dugc dich va tii 1én bia Arduino



49

3.5. Ung dung tai don vi cong tac
Nhitng nghién ctru va tng dung vé ngdi nha théng minh duoc str dung
tai don vi cong tac cua hoc vién, tirc Cong ti Thanh Binh.

3.5.1. Pia diém Cong ti Thanh Binh

= Thoén Kim Cham, X& Ddi Binh, Hu <fEe - e

H.HOA LAM
& YEN HOA

i R
/ /] ’\, :
HOA PHU ’Lg/o / \v‘

v \
o \
p / DAI HUNG
| XUAN QUANG

CONG KHE

AN _PHU | [ |
— A
Dai Binh a \ V YRliLOgN 505
Ung Hoa 8, PHU LUU —
Ha N&i ?, I‘

% \ DOl BINH =

g QUAN TU
= N TN vy \ \ T
O ® ® @® [ g g
\ 1

Dudng di Luu Gindé Guitdidién Chiasé
thoai cia PHULUU HA  ys CAP HOANG
ban

NGUYEN 0OY

LUU HOANG

Théng tin khai quat NGOAI HOANG
VAN KIM

=
D Binh la mot x& thudc huyén Ung Hoa, thanh phd Ha Ni, _TRIEU KHUC
Viét Nam. G8m 6 thén: Kim Cham, Trigu Khic, Tho Vuc, Xuan a a ]
e
|

CAT NGUY

Quang, Ngoai 9, Trigu Khé Wikipedia B GE AU

&
e

D38

CONG HOA /

DOCTIN \ [ = CAO M¥
S // PHUC TRUNG
a 1 !

Hinh 3.8. Pia diém ciia Cong ti Thanh Binh [5]

3.5.2. Nhiém vu cua Cong ti Thanh Binh
Theo [5], Nha nudc da phé duyét cho don vi cong tac cadc nhi€ém vy,

nhu hién ra trong hinh. Nhitng nhiém vu lién quan dén dé tai luan van la:
° erlp dat hé théng dién;
e Quang céo;

¢ Ban budn may vi tinh va céc thiét bi ngoai vi, phan mém...



50

Nganh nghé kinh doanh cua Cong Ty Tnhh Quang Cao
Va Xay Dung Thanh Binh

Md nganh Mé ta Nganh chinh
43210 Lip @5t hé théng dién N
4322 Lap dat hé théng cdp, thoat nudc, 16 sudi va digu hoa khéng khi N
46510 Ban budn may vi tinh, thiét bi ngoai vi va phan mém N
46520 Ban budn thiét bi va linh kign dién td, vién théng N
46530 Ban budn may méc, thiét bi va phu ting may ndéng nghiép N
4659 Ban budn may mdc, thiét bi vd phu ting may khac N
4663 Ban budn vat liéu, thiét bi Iép dat khac trong xdy dung N
18110 In &n N
18120 Dich vu lién quan dén in N
7730 Cho thué may méc, thiét biva dé dung hiiu hinh khac N

Hinh 3.9. Nganh nghé ciia Cong ti Thanh Binh [5]
Hé théng nhu trong luan vin di duoc tmg dung tai Cong ti nhu hé
thng thir nghiém. Dya trén so dd don gian, cac tng dung phurc tap dugc xay
dung theo dat hang ctuia khach hang.

3.5.3. Hé thong thir nghiém
3.5.3.1. Thiét ké so do néi day

usB \ S
ARDUINO §
|
R /
4+ J
20
i 2 )
& HOC VIEN : DU THANH BINH LED E]t,m,]x 5
H,—,&.'x-..?«.'.ﬁ MigCR.IS02-B = “ Kee

Hinh 3.10. Thiét ké bang mach
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Hinh 3.12. Nbi véi thiét bi

3.5.3.2. Kiém tra thiét bj va cong COM
Trude khi chay chuwong trinh trén bia may tinh nhung Arduino, can xéac

dinh dugc bia may tinh nhung d6 da dugc ndi vé1 may tinh va xac dinh cong

COM ma bia Arduino ndi vao may tinh.
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File Action View Help

o= | 2B E HE =

& Computer Management (Local|| a4 admin-PC

Pl '[[’I_!; Systermn Tools b @ Batteries
> @ Task Scheduler Ag Bluetooth Radios
> [2] Event Viewer . @‘ Generic Bluetooth Adapter
» @i Shared Folders > 1M Computer
> i Local Users and Groups b = Disk drives
s @ Perfarmance b B Display adapters
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Hinh 3.13. Kiém tra cong ndi véi bia Arduino

File Edit Sketch |Tools| Help

Auto Format Ctrl+T
Archive Sketch
Iv-BINH Fix Encoding & Reload
const int tri Manage Libraries... Ctrl+Shift+I
ORIt 0T BCh ol Monitor Ctrl+ Shift+ M
int cambien =
int Led = 3:/ Serial Plotter Ctrl+5hift+L
int wvalue = d . - ) bién value
void setup() WIFiL01 / WiFiNIMA Firrnware Updater
{ .
.z - b

Serial.begin( Beoard: "Arduino Uno
pinMode {trig, Port: "COM3" Serial ports
pinMode {echo, Get Board Info v COM3
pinMode (Led, O
pinMode (cambi Pregrammer: "AVRISP mkIl" b Am bié
} Burn Bootloader
void loow ()

Hinh 3.14. Céng COM trong IDE ciia Arduino

3.5.3.3. Chuong trinh IDE Arduino

Chuong trinh thir nghiém d viét va tai 1én bia Arduino.
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const int trig = 8; // chan trig cia HC-SR04

const int echo = 7; // chan echo cia HC-SR04

int cambien = 10;// khai bao chén digital 10 cho ciam bién anh sang
int Led = 3;//khai bao chan digital 3 cho dén LED

int Led2 = 2; // LED cho sieu am

void setup()

{

Serial.begin(9600); // giao tiép Serial vdi baudrate 9600
pinMode(trig,OUTPUT); // chan trig s& phat tin hiéu
pinMode(echo,INPUT); // chan echo s& nhén tin hiéu

pinMode(Led,OUTPUT);//pinMode xuét tin hi¢u d4u ra cho led
pinMode(cambien, INPUT);//pinMode nhén tin hiéu ddu vao cho cam bién
¥

void loop()

{

long duration; // bién do thoi gian

int distance; // bién Iuu khoang cach

/* Phat xung tir chan trig */

digitalWrite(trig,0); // tat chan trig
delayMicroseconds(2);

digitalWrite(trig,1); // phat xung tir chan trig
delayMicroseconds(5); // xung ¢6 d6 dai 5 microSeconds
digitalWrite(trig,0); // tit chan trig

/* Tinh toan thoi gian */

// Po @6 rong xung HIGH & chan echo.

duration = pulseln(echo,HIGH);

// Tinh khoang cach dén vat.

distance = int(duration/2/29.412);

/* In két qua ra Serial Monitor */

Serial.print(distance);

Serial.printin("cm");

delay(200);

if (distance < 15) {

digitalWrite (Led2, HIGH);

}else {
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digitalWrite (Led2, LOW);
¥

/I xu li LED cua anh sang

int value = digitalRead(cambien);//Iuu gié tri cam bién vao bién value

digitalWrite(Led,value);//xut gia tri ra dén LED
}

3.6. Két luén

Chuong 3 da trinh bay qua trinh tht nghiém vé1 moi truong IDE cua
Arduino. Céc cam bién st dung trong hé thong 1a (i) HC-SRO04; (i) cam bién
anh sang.

Hién canh bao don gian 1a LED, c6 thé thay bang hé thong dén hay coi.

Bia may tinh nhung Arduino ciing dugc dung dé diéu khién hién LED quang
cao.
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PHAN KET LUAN
1. Két qua da 1am duoc
Luan van da thuc hién cac nhi¢m vu dat ra trong dé cuong luan van t6t
nghi¢p. Trong ban viét luan van, mot sb khia canh dugc trinh bay :
1.Hé¢ théng nhung va bia Arduino;
2.Cac cam bién IoT;
3.Str dung cam bién trong hé thong nhung nhu giai phap dé xuit vé
hé théng nha thong minh;
Luan vin di trinh by moi trudng phat trién ddi véi bia Arduino, tirc
IDE Arduino, dé thé hién chuong trinh doc tin hiéu tir cac cam bién va xu i
thong tin.
2. Phwong huéng phat trién luin vin
Hudng thuc hién cia luan van s€ dugc phat trién v&i nhiéu loai cam

bién, dac bi¢t voi cac cdm bién truyén thong.
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