BO GIAO DUC VA PAO TAO
TRUONG PAI HQOC QUAN LY VA CONG NGHE HAI PHONG

HPU

PO AN TOT NGHIEP

NGANH : PIEN TU PONG CONG NGHIEP

Sinh vién : Nguyén Pirc Thuan

Giang vién hwong dan: TS. Ngo Quang Vi

HAI PHONG — 2020




BO GIAO DUC VA PAO TAO

TRUONG PAI HQOC QUAN LY VA CONG NGHE HAI PHONG

THIET KE CHE TAO
MAY RUA TAY SAT KHUAN TU PONG SU DUNG CHIP
ARDUINO

PO AN TOT NGHIEP PAI HQC HE CHINH QUY

NGANH: PIEN TU PONG CONG NGHIEP

Sinh vién : Nguyén Pirc Thuan

Giang vién hwéong dan: TS. Ngo Quang Vi

HAI PHONG — 2020




BO GIAO DUC VA PAO TAO

TRUONG PAI HQC QUAN LY VA CONG NGHE HAI PHONG

NHIEM VU VA BPE TAI TOT NGHIEP

Sinh vién : Nguyén Puac Thuan
Ma SV :1612102009

Lop : DC2001

Nganh: Di¢n tw dong cong nghi¢p

Tén dé tai: Thiét ké ché tao may rira tay sat khuan tw dong sir
dung chip Arduino



NHIEM VU PE TAI

1. Nbi dung va cac yéu cau can giai quyét trong nhiém vu dé tai tot
nghiép (vé 1y luan, thuc tién, cac s liéu can tinh toan va cac ban ve).

3. Dia diém thuc tap tot NGNIGP: ...oeveeeeeee i



CAN BQ HUONG DAN PE TAI TOT NGHIEP

Ho va tén : Ngo6 Quang Vi

Hoc ham, hocvi  : Tién si

Co quan cong tac  : Trwong Pai Hoc Quan ly va Cong nghé Hai Phong
Noi dung huéng dan: Toan b dé tai

Pé tai tot nghiép duogc giao ngay 12/10/2020

Yéu cau hoan thanh xong trudc ngay 31/12/2020

ba nhan nhiém vu B.T.T.N ba giao nhiém vu B.T.T.N
Sinh vién Can bo huéng dan B.T.T.N
Nguyén Pic Thuan TS. Ngb Quang Vi

Hai phong , ngay...... thang...... nam 2020

Trwéng khoa



Cong hoa xa hoi chu nghia Viét Nam
Doc 1ap - Tu do - Hanh phuc
PHIEU NHAN XET CUA GIANG VIEN HUONG DAN TOT NGHIEP
Ho va tén giang vién: Ngo Quang Vi

Pon vi cong tac: Truwong Pai hoc Quan ly va Cong nghé Hai Phong

Ho va tén sinh vién: Nguyén Pirc Thuin

Chuyén nganh: Pién tu dong cong nghi¢p

Noi dung huéng dan : Toan b dé tai

1. Tinh than thai @9 cia sinh vién trong qua trinh lam deé tai tét nghiép

2. Panh gia chit lwong cia dd an/khéa luan( so véi ndi dung yéu cau da dé ra
trong nhiém vu D.T.T.N, trén ciac mit Iy luan, thuc tién, tinh toan so liéu...)

3. Y kién caa giang vién huéng din tdét nghiép

Puoc bao vé Khong duoc bao vé Piém hudng dan

Hai Phong, ngay......thang.....nam 2020

Giang vién huéng dan



Cong hoa xa hoi chu nghia Viét Nam
Déc 1ap - Tu do - Hanh phuc

PHIEU NHAN XET CUA GIANG VIEN CHAM PHAN BIEN
Ho va teNn QIANG VIEN: ..o
Pomn Vi CONG tAC: ...
Ho va tén sinh vién: ........................... Chuyén nganh:.............cc..o.o.
Pé tai tot nghiép:

3. Y kién ciia giang vién cham phan bién

Puoc bao vé Khong duoc bao vé Piém hudng dan

Hai Phong, ngay......thang.....nam 2020

Giang vién cham phan bién



LOT MG QAU vt 2
CRUIONE 1.ttt b e b e s bt sae e st e bt e s be e st e e sbeeanneanneene e 4
NGHIEN CUU TONG QUAN VE CAC DANG MAY SAT KHUAN.........ooovveieeereern, 4

1.1. Pai dich COVID-19 1a gi? Tai sao lai can phai ¢ su quan tim dc biét toi VAY? ........co.e.... 4
1.2 Nghién ciru tong quan vé cac dang may sat KRUAN.........c...cocerveveereresereeseeeeee e 9

1.2.1 Tac dung ctia may rira tay st KRUAN t AONG. .....c.vveevreeeeeeeeeceesesseses e, 9
CHUONG 2. ottt ettt ettt et et saete et e e beebe st et et et esaeseebesaeebesbestestestensennarens 11
TiM HIEU CAU TRUC VIDIEU KHIEN........oooiiiiiicisceieseeiese s 11

% I O a1 T o I AN (o [V o T OSSR 11

2.1.1 Chip ATAUINO 1A 1. s e ee e 11

2.1.3. Thiét k& Mach dao ONG. .........cvvveveeieeeeeieie et 14

2.1.4 THIBE KE MACK TESEL. ...ttt es ettt s e et n e s eeeees 14

2.1.5 Thiét ké mach nap va giao tiép MAy tiNh. .......cc.ceevvrvereeeeeeeeere e 15

A AV, Yo 0 I (] =TSR 16
2.2.2 Chirc ning diéu khién ciia Ro e trong Nha MAY .........c.eveeverveereeenseeseeeesssssessesseesessesseenes 17
2.2.6 CUGN dAY TO L€, ..ttt st b n e b nne e 20

2.3.MACH NGUON ...ttt ettt n st e et en e en e en s 22
2.3.11C 6n 4p 12 gi — GiGi thidU LIMT7805...........eeeceeeeeeeeeieseeeeieeeeeeesses s 22

2.4 CAM DIEN NONG NGO .....vocveveeeceeeeeeeee et e e 24
2.4.4 Nhing luu y khong thé bo qua khi lap dat va str dung cam bién hong ngoai ...................... 27

pZES 30 N o (0T T T 0SSR 29
2.5.2 Chirc nang va cong dung Chinh.........cocooiiiiiiiiic e 29
253 CACh ST AUNG IDE .....oiiiiiie ettt st be b b s re e besta e steens 30

Buodc 1: Két ndi Arduino UNO R3 VA0 MAY NN .......eveeceeeieerecieseeeeeieeieseeies s 30

Budc 2: Tim cong két ndi ciia Arduino Uno R3 v6i MAy tinh .........oveevveveeveeeeeieeeeeeesseeeeninnenn, 30

Budc 4: Cau hinh phién 1am viéc cho Arduino IDE...........co.eveeeuereeveeeerieseeeeeeesesseseessesseeseessn e, 33

Budc 5: M6 va nap ma ngudn churong trinh MAU............cc.eveeveeeeereeeeeeeesseseseessesseessesses s, 36

2.6.Thong s6 KT thuat €8 LCD 1602...........cooeveeeeeieieeeeeeeeseeseesesseesesee s s ss s ssesesneenesnenes 39

2.7.Mach thu Am ISD 1820 ......ciiiiii ittt e e et e e s e e s be e s sbae e sbeeereeea 41

2.8.Mach khuéch dai 4m thanh PAMSA03 ..........covuiveieeeeeeeeeeeeeeeeeeeeeeeeee e 43

L] 011 (07 T TP PR P PP 44
THIET KE, CHE TAO MAY SAT KHUAN TU BPONG CO TICH HOP GIONG NOL...... 44

Céu tao va nguyén li hoat dong cia mach sat KRUAN T QONG: .o 44
3.1.CAU ta0 CUA MACh SAL KIUAN ..ot 44
B& Code tham KNA0 CUA MAY: ....veivieiiiiiie et st te et s te et e renre s 46

3.2.Nguyén ly hoat dong ctia mach dién duoc giai thich nhu sau: .........cccccevevveieiiiicieccceee e 51

Tai leUu tham KNAO ..o e 53



Loi mé dau

Ngay nay, thé gi6i dang chitng Kién su thay d6i to Ion cua nén san
Xuat cong nghiép do viéc 4p dung nhiing thanh twu cta cudc cach mang
khoa hoc cong nghé. Cung véi su thay ddi ciia nén san xuét cong nghiép,
nganh khoa hoc céng nghé vé tu dong hod ciing c¢6 nhitng budc phat
trién vuot bac va trd thanh nganh mili nhon cua thé gisi.

Khi ma tat ca moi thir dang dan tro nén ty dong hoa, khong con can qua
nhiéu vao céng sic cua con ngudi thi viéc hoc tap cling nhu nghién vé tu
d6ng hoa s& gitp ich duoc rat nhiéu cho doi song nhan dan.

Tir nhitng diéu trén, nhan thiy trude tinh hinh kho khin cua nhan dan
khong chi riéng ca nudc va ciing nhu toan thé gidi trudc chung virus vo
cing nguy hiém mang tén Covid19. Nham muc dich sat khuan tay phuc
vu moi ngudi dé phong tranh cin bénh nguy hiém cua thé ki 20. Dé
phong chéng vai chang virus maéi nay, nhan dan da phai tén rat nhiéu
nhan lyc, tién caa chi dé phong dich. Véi suy nghi thiét thuc dé giap d&
moi ngudi trong Viéc tu gidc rua tay sat khuan. Thay vi viéc phai co
nguoi Xit dung dich thube sat khuan cho ting ngudi thi bay gio chi can
la gidm sat nguoi dan tuan thu ra tay. Tu do6 da thoi thic su tim toi,
mong muén dong gop khong chi cua riéng em ma con 1a sy day cong tir
Tién st Ngo Quang Vi.

Dué6i sy huéng dan cua thay gido — TS Ngo Quang Vi cing nhiing kién
thirc dugc hoc tap tai truong Pai hoc Quan 1i va Cong nghé Hai Phong.
Em d3 nhan va hoan thanh dé tai t5t nghiép “ Thiét ké ché tao may rira

tay sat khuan tw dong sir dung chip Arduino”.



Do 4n gdm cac ndi dung sau:
Chuong I: Nghién ctu tong quan vé cac dang may sat khuan
Chuong II: Tim hiéu c4u trac vi diéu khién
Chuong I1I: Thiét ké, ché tao may sat khuan tu dong c6 tich hop giong
noi
Két luan
Em xin chan thanh cdm on sy huéng dan tan tinh cua
Thay gido - TS. Ngd Quang Vi, cing véi cac thdy co gido trong khoa da
gitip @& em hoan thanh do an nay.

Em mong nhéan duoc sy dong gop ¥ kién cia cac thay co gido va cac ban.



Chuong 1.

NGHIEN CUU TONG QUAN VE CAC DANG
MAY SAT KHUAN

1.1. Pai dich COVID-19 1a gi? Tai sao lai cin phai c6 sw quan tAm
dac biét téi vay?

Dai dich COVID-19 1a mét dai dich bénh truyén nhiém véi tac nhén 1a
virus SARS-CoV-2, dang dién ra trén pham vi toan cau. Khéi ngudn vao
cudi thang 12 nam 2019 véi tdm dich dau tién duoc ghi nhan tai thanh
phd Vii Han thuoc mién Trung Trung Qudc, bat ngudn tir mot nhom
nguoi mac viém phoi khong & nguyén nhan. Gigi chic y té dia phuong
x4c nhan rang trude d6 ho da ting tiép xuc, chit yéu véi nhimg thuong
nhan budn ban va lam viéc tai chg ban budn hai san Hoa Nam. Cac nha
khoa hoc Trung Quéc da tién hanh nghién ctru va phéan 1ap dugc mot chi
coronavirus méi, duoc T6 cha Y té Thé gi6i lac d6 tam goi 1a 2019-
nCov, c6 trinh ty gen giéng véi SARS-CoV trudc day voi muic tuong
ddng 1én téi 79,5%. Cac ca nghi nhiém dau tién & Vi Han dugc bao cao
vao ngay 31 thang 12 nam 2019. Truong hop tir vong do SARS-CoV-2
dau tién xay ra & Vii Han vao ngay 9 thang 1 nam 2020.

Hinh 1.1.1. Hinh anh siéu vi thé hién SARS-CoV-2. Cac gai 6 ria ngoai
cta céc hat virus giéng nhu mot vuong mién.



Hinh 1.2.2. Hinh anh kinh hién vi dién tir quét cho thay SARS-CoV-2
(mau vang) ndi 1én tir bé mat té bao (mau xanh/hong) duoc nudi cay
trong phong thi nghiém.


https://vi.wikipedia.org/wiki/K%C3%ADnh_hi%E1%BB%83n_vi_%C4%91i%E1%BB%87n_t%E1%BB%AD_qu%C3%A9t

Céc ca nhiém virus dau tién duoc xac nhan bén ngoai Trung Qudc bao
gom hai ngudi phu nit & Thai Lan va mot nguoi dan 6ng Nhat Ban. Sy
lay nhiém virus tir ngudi sang ngudi da dugc xac nhan cung ti 1é bung
phat dich tang nhanh vao gitta thang 1 nam 2020. Ngay 23 thang 1 nam
2020, chinh phu Trung Quéc quyét dinh phong téa Vii Han, toan bo hé
théng giao thong cong cong va hoat dong xuat- nhap khau déu bi tam
ngung.

Ngay 11 thang 3 ndm 2020, T6 chic Y té Thé gisi ( WHO) ra tuyén bd
“COVID-19” 1a “Pai dich toan cau”.

Sy lay truyén cua Virus corona chung mai chii yéu lay lan qua céac giot
ban trong khong khi khi mot cac nhan bi nhidm bénh ho hoac héit hoi
trong pham vi 3 foot(0,91m) dén 6 foot (1,8m). Trong sb cac trudong hop
ban dau, hai phan ba c6 tién sir tiép xtc v6i cho budn hai san Hoa Nam.
Thang 5 ndm 2020, mot nghién ciru tai Pai hoc HongKong ciing cho biét
virus nay ciing 1ay qua mat cao gap 100 lan so v4i SARS.

(\e @) ~ G . Replication of Coronavirus
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surface molecules such as the metalloprotease
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5 The protein N binds genomic RNA and the pro-
tein M is integrated into the membrane of the en-
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teins S and HE. After binding, assembled nucleo-
capsids with helical twisted RNA budd into the ER
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Based on: Lai MM, Cavanagh D (1997). The molecular biology of
coronavirus. Adv. Virus Res (48) 1-100.

Hinh 1.1.3. Sy nhan 1én cua mot hat corona virus



Chinh phi cac quéc gia trén thé gidi da tién hanh phan tung dap tra nham
bao vé suc khoe ngudi dan cling nhu cac nhom cong dong trén toan cau,
bao gdm: han ché di lai, phong téa kiém dich, ban bd tinh trang khan
cap, str dung lénh gidi nghiém, tién hanh cach ly xa hoi, huy bo cac su
Kién dong nguoi , dong cua truong hoc va nhiing co sé dich vy, kinh
doanh it quan trong, khuyén khich ngudi dan tu nang cao y thic phong
bénh, deo khau trang, han ché ra ngoai khi khong can thiét, dong thoi
chuyén d6i mé hinh hoat dong kinh doanh, hoc tap, lam viéc tir truyén
thong sang truc tuyén. Mot s6 vi du tiéu biéu co thé ké dén nhu: phong
toa dé kiém dich toan bo tai Y va tinh Ho Bac cua Trung Qudc ; cac bién
phap gidi nghiém khac nhau ¢ Trung Qudc va Han Quéc ; phuong phép
sang loc tai cac san bay va nha ga ; han ché hoic hay bé cac hoat dong
du lich téi nhitng khu vuc, ving , qubc gia c6 nguy co nhiém dich bénh
& muc cao. Ngoai ra, cac truong hoc cling da phai dong ctra trén toan
qudc hodc & mot s6 ving tai hon 160 quéc gia, anh hudng dén 87% hoc
sinh, sinh vién trén toan thé gidi, tinh dén ngay 28 thang 3 nam 2020.

Theo théng ké tinh dén ngay 27 thang 9 nam 2020, sb ca tir vong trén
toan cau do hodc c6 lién quan téi COVID-19 da hon 1 triéu ngudi. Po
chinh 1 1i do tai sao chiing ta can phai phong, chdng “Pai dich thé ki”
mang tén COVID-19

308.147

181.945

AnBo 143.802

Mé-hi-co 114.208

Téng s ca hdi phuc

v 51,517,470

V' 4469,908 (0.9%)

Hinh 1.1.4. Biéu db s ca tir vong do COVID-19
dén thoi diém hién tai



Céc cach dé phong ngira dich bénh:
Rua tay

Rua tay duoc dé xuat dé ngin ngtra su 1ay lan cua bénh. CDC Hoa
Ky khuyén moi nguoi nén rira tay thudng xuyén bang xa phong va nudc
trong it nhat 20 gidy, dic biét 1a sau khi di vé sinh hoic khi tay bi ban;
trruowes khi an va sau khi xi miii, ho hodc hét hoi. Ho khuyén nghi st
dung thém dung dich ria tay kho voi it nhat 60% con khi khong c6 san
xa phong va ngude. WHO ciing khuyén moi ngudi tranh cham vao mat,
mili hodc miéng néu tay do.

V& sinh duong ho hap.

Cac to chuc y té khuyén cdo moi ngudi nén che miéng va miii bang
khin gidy khi ho hodc hét hoi . Khéng c6 bang chang cho thay viéc deo
khau trang cua nhitng ngudi khong bi nhiém bénh cé nguy co thap 1a c¢6
hiéu qua va T6 chac Y té Quéc té khong khuyén nghi sir dung khau
trang cho nguoi khée manh. Viéc sir dung khau trang y té cua nhiing
nguoi co thé bi nhiém bénh da duoc khuyén nghi, vi chiing ta c6 thé gigi
han thé thich va khoang cach di chuyén cua cac giot thé phan tan khi néi
chuyén, hat hoi va ho. WHO di ban hanh huéng dan vé thoi diém va
cach sir dung khau trang, bao gom:

- Che miéng va mui bang khau trang va dam bao khéng co khoang
trong gitra mat va khau trang.

- Tranh cham vao khau trang trong khi sira dung né; néu ban lam
thé,hay lam sach tay bang dung dich ria tay hoac xa phong va
nudc.

- Thay khau trang méi ngay khi bi am va khong st dung lai khau
trang sir dung mot lan.

- Thao khau trang bang cach cam day deo tir phia sau; vit bo ngay
Iap thirc va lam sach tay.

Tu cach ly, cach ly voi cong ddng ciing 1a mot cach dé giam thiéu
t6i da nguy co bi lay nhiém.

Ttr thyuc trang bénh dich trén, d3 c6 rat nhiéu ngudi khong chi 1a cac
bac si, gido su tién si vé y hoc nghién ctru, tim hiéu cach dé phong chéng
bénh nguy hiém nay, ma con co rat nhiéu ngudi, nhiéu nganh nghé bat
tay vao dé nghién ctru ra cach tot nhat dé dong gép cho nhén loai nhiing
phuong tién, cach thirc phong chéng dich hiéu qua nhat. Véi muc dich
tranh t6i da s6 nguoi tap trung, phong dich hiéu qua thi cac thiét bi nhu
may xit ty dong, may do than nhiét tu dong da ra doi.....



1.2 Nghién citu tong quan vé cac dang may sat khuan
1.2.1 Tac dung cia may rira tay sat khuan tu dong.

Hién nay, trén thi truong co rat nhiéu loai may xit sat khuan tay tu
dong duoc phat minh va ra doi dua trén nguyén li hoat dong cua cam
bién khong ti€p xuc. V§i su phat trién ctia nganh cong nghiép, cugc song
Cuia con nguoi ngay cang trd nén tién loi, nhan ha hon. Véi nhitng chiéc
may xit sat khuan nay s€ thay thé dugc rat rat nhiéu cong viéc nhu : tu
dung tay dé lay dung dich sat khuan, hoac khong thi ¢c6 nguoi ding Xit
cho minh, khong con phai lo veé viéc tiet kiém dung dich sat khuan ... v.v

Tu d6, trong tinh hinh dich bénh Covid19 dang tré nén ngay cang
nghiém trong, thi nhitng chiéc may nay di va dang gitip cho con nguoi
giam tai duoc sd luong cong viée dé co6 dugc mot két qua phong dich
hiéu qua nhat. Véi nhiing chiéc may c6 thong sb nhu:

1.Relay thoi gian.

2.Relay trung gian

3.Bom 12V

4.Nguén 12V

5. Cam bién quang nhan tin hiéu vat can.

Chi don gian nhu vay da c6 thé tao ra mot chiéc may sat khuan tay
tu dong.



RELAY THOI GIAN 12V - s o e <, o .
& sec o] nim vin tao dj tré cho thoi gian chiét rét cia

N

GN

> R A
cam bién quang nhan

,  tin hi¢u vat cdn

Hinh 1.2.1.1. So d6 may xit sat khuan tay tu
dong

Vi chire nang:

Nguoi dung dua tay vao, cam bién nhan dién va tu dong phun xit ra
mét luong dung dich khitr khuan vira da dé co thé dung pin véi thoi
lwong 10.000 lan xit.

Thich hop Vi tat ca loai dung dich rira tay khang khuan.

Nhitng chiéc may nhu vay ra doi nham muc dich nang cao doi song
con ngudi, giam tai s6 lugng cong viéc trong nhimg ngay dai dich nay dé
khong c6 thém nhitng ca nhiém bénh méi.
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CHUONG 2.

TIM HIEU CAU TRUC VI PIEU KHIEN

2.1. Chip Arduino.
2.1.1 Chip Arduino la gi.

Arduino mot nén tang ma ngudn mé phan ctmg va phan mém.
Phan cimg Arduino (cac board mach vi xtr 1y) dwoc sinh ra tai thi tran
Ivrea & Y, nham xay dyng cac tng dung tuong tac véi nhau hoic véi
moi truong duoc thuan loi hon. Phan cing bao gom mét board mach
ngudn mo duoc thiét ké trén nén tang vi xtr Iy AVR Atmel 8bit, hoic
ARM Atmel 32-bit. Nhitng Model hién tai dugc trang bi gom 1 cong
giao tiép USB, 6 chan dau vao analog, 14 chan I/O k¥ thuat s6 tuong
thich v&i nhiéu board mé rong khéac nhau.

Puoc gidi thiéu vao nam 2005, Nhimg nha thiét ké ciia Arduino
cd gang mang dén mot phuong thirc d& dang, khong tén kém cho nhiing
nguoi yéu thich, sinh vién va gidi chuyén nghiép dé tao ra nhiing thiét bi
c¢6 kha ning tuong tac vdi moi truong thong qua cac cam bién va cac co
ciu chap hanh. Nhitng vi du phd bién cho nhitng ngudi yéu thich méi bat
dau bao gé)m cac robot don gian, diéu khién nhiét do va phat hién chuyén
dong. Pi cung v6i nd 1a mot moi trudng phat trién tich hop (IDE) chay
trén cac may tinh ¢4 nhan thong thudng va cho phép ngudi dung viét cac

chuong trinh cho Aduino bang ngén ngit C hoic C++.
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2.1.2 Phan nguon cia Board mach Arduino dwoc thiét ké dé thuc

hién cac nhiém vu:
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Hinh 2.1.2.1 Board mach Arduino
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- Lya chon ngudn cung cap cho board mach ( Khdi mau cam trong
hinh). Board mach Arduino ¢6 thé dugc cung cap ngudn boi Adapter
thong qua Jack DC hoic tir cong USB (2 miii tén mau d6). Trong trudng
hop chi c6 1 trong 2 ngudn cung cip thi Board Arduino s& sir dung
ngudn cung cap dé. Trong cap tir Jack DC thay vi tir cong USB. Viéc uu
tién nay s€ dugc thuc hién boi OpAmp trong IC LMV358 va MOSFET
FDN340P. dién ap tur Jack DC sau khi qua Diode bao vé D1 thi dugc goi
1a dién ap VIN. Dién ap VIN qua cau dién ap dau ra cia OpAmp la 5V,
diéu nay lam cho MOSFET khong duoc kich, nguén cung cap cho Board
Arduino 14 tir Jack DC sau khi qua on ap.

- Tao ra cac dién ap 5v va 3.3v (2 khéi mau xanh) dé cung cap cho
vi diéu khién va ciing 1a diém cap nguén cho céc thiét bi bén ngoai sir
dung. mach Arduino sir dung IC 6n 4p NCP1117 dé tao dién 4p 5v tur
ngudn cung cap 16n va IC on sap LP 2985 dé tao dién ap 3.3V. Pay déu
1a nhitng IC 6n 4p tuyén tinh, tuy hiéu suat khong cao nhung it gon nhidu
va mach don gian.

- Bao vé nguoc nguon, qua tai ( Vong tron mau do). F1 1a mot cau
chi tu phuc hdi, trong trudong hop ban chi sir dung day cap USB dé cap
ngudn thi tong dong tiéu thu khong duoc qua 500mA. Néu khong cau chi
s¢ ngan khong cho dong dién chay qua. D1 1a mét Diode, chi cho dong
dién 1 chiéu chay qua (tir Jack DC vao mach), trong truong hop mach
Arduino cta ban c6 mic véi cac thiét bi khac va c6 ngudn cung cap 16n
hon nguén vao Jack DC, néu co sai sot chap mach..v.v.. thi sé khong cé
truong hop nguoén céc thiét bi bén ngoai chay ngugc vao Adapter.

- Bao ngudn. Pén ngudn ON sang 1én bao thiét bi da duoc cip
ngudn. néu cac ban da cam ngudén ma dén ngudn khong sang thi co thé
ngudn cung cap cua ban da bi hong hoac Jack két néi long, hoac mach

Arduino két ndi véi cac linh kién bén ngoai bi ngan mach
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2.1.3. Thiét ké mach dao dong.

Mach giao dong tao ra cac xung clock gitip cho vi diéu khién hoat
dong, thuc thi 1énh. Board mach Arduino Uno R3 sir dung thach anh
16Mhz lam nguén dao dong.

RESET (SCK)PB5
(MISO)PB4

(MOSI)PB3

XTAL2 (SS)PB2
(OC1)PB1

XTAL1 (ICP)PBO

REF (ADCS5)PCS

+5U AGND

A ; vee

cs L GND (ADCO)PCO)
AN

L (AIN1)PD7

1 (AINO)PDE

(T1)PDS

GND (TO)PD4

(INT1)PD3

(INTO)PD2

(TXD)PD1
(RXD)PDO

ATMEGA328P-PU

L
s
4
§
R

1

i
g
3(

Hinh 2.1.3.1

2.1.4 Thiét ké mach reset.
Pé vi diéu khién thyuc hién khai dong lai thi chan RESET phai ¢
muc logic LOW(~0V) trong 1 khoang thoi gian du yéu cau. Mach reset

cua Board Arduino phai dam bao duoc 2 viéc:

Reset bang tay: khi nhan nat , chan RESET néi véi GND, lam cho
MCU RESET. Khi khong nhan nat chan Reset dugc kéo 5V.

- Reset tu dong: Reset tu dong duoc thuc hién ngay khi cap nguon
cho vi diéu khién nho su phédi hop gitra dién tré ndi 1én ngudn va tu dién
ndi dat. Thoi gian tu dién nap gitp cho chan RESET & mac LOW trong
1 khoang thoi gian da dé vi diéu khién thuc hién reset.

- Khoi dong vi diéu khién trude khi nap chuong trinh méi.
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RESET (SCK)PBS
(MISD)PB4
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100
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GND (TOWPD4
(INT1)PD3
(INTO)PD2
(TXD)PD1
(RXD)PDO

ATMEGA3ZBP-PU

Hinh 2.1.4.1

2.1.5 Thiét ké mach nap va giao tiép may tinh.

- Vi diéu khién Atmega328P trén Board Arduino Unor3 di dugc
nap sin 1 bootloader, cho phép nhan chuong trinh méi thong qua chuan
giao tiép UART( chan 0 va 1) ¢ nhitng gidy dau sau khi vi diéu khién
reset.

- May tinh giao tiép v&i Board mach Arduino qua chuan giao tiép
USB(D+/D-), thong qua mdt vi diéu khién trung gian 138 ATMEGA16U2
hoac mét IC trung gian la CH340( thuong thay trong cac mach sur dung
chip dan). Vi diéu khién hodc IC nay c6 nhiém vu chuyén d6i chuan giao
tiép USB thanh chuan giao thiép UART dé nap chuong trinh hoac giao

tiép truyén nhan dix liéu v4i may tinh (Serial).
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- Phan thiét ké mach nap c6 tich hop thém 02 dén LED, nén khi
nap chuong trinh cac ban s& thady 2LED nay nhép nhay. Con khi giao
tiép, néu co dir liéu tir miy tinh giri xuoossng vi diéu khién thi dén LED
RX s& nhdy. Con néu c6 dir liéu tir vi diéu khién guri 1én may tinh thi dén

TX s€ nhay.
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Hinh2.1.5.1 Mach nap va giao tiép chip Arduino

2.2. Mach role.
2.2.1 Role 1a gi?

Ro le duoc str dung dé truyén dién nang dén nhiéu dén tin hiéu ré
trén xe va khién nhiing dén dé bat hoic tat dé canh bao cho nhimg nguoi
1ai xe khac. N6 cung cap két ndi dién gitta hay hoic nhiéu diém , khi ap

dung tin hiéu diéu khién véi cudn dién tir caa ro le.

Ro le chuyén truong tir caa cudn day thanh luc co hoc dé mé hoic

dong co khi mot hoac nhiéu tiép diém dién.
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Noi theo cach khac, ro le 1a mdt cong t4C van hanh bﬁng dién.

Pién ap va dong dién duoc ro le chuyén mach c6 thé rat khac so
v6i tin hiéu dugc st dung dé kich hooat hoic cip dién cho ro le, 1a

nhitng chirc nang vo cung hiru ich trong tu dong hoa nha may.

Ro le théng dung, vé6i rat nhiéu dang, 1a mot thiét bi doc lap co gia
thanh noi chung thap, thuc hién nhiéu chic ning hiru ich trong cudc

séng hang ngay cua chiing ta ciing nhu trong nha may.

2.2.2 Chire ning diéu khién ciia Ro le trong nha may

Trong thé gi¢i Tu dong hoéa cua nha may, cac thiét bi diéu khién
cong nghiép nhu PLC, bo hen gio , bd dém va thiét bi kiém soat nhiét d6
van hanh ¢ dién ap va dong dién tuong doi thap. Thong thudong nho hon
25V. Tuy nhién, khi tin hiéu dau ra cia cac thiét bi trong nha may,
thuong can mac dién lon hon. Khi mot thiét bj diéu khién xuat ra Iénh
24V dé bat dong co 220VAC, thong tin dién ap thap nay dugc chuyén
tiép dén mot thiét bi co6 kha nang chuyén mach dién lén hon nay theo

Iénh.

Ro le dién co c6 thé thuc hién chirc ning nay.
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Hinh 2.2.2.1 Hinh minh hoa chirc nang cua Relay
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2.2.3 Ung dung ciia ro le
Ro le dién thuc hién rat nhiéu chire nang. Mot s chirc nang bao gom:
- Céach ly cac mach diéu khién khoi mach tai hoic mach dién dugc
cap dién AC khoi mach dié duoc cap dién DC.
- chuyén mach nhiéu dong dién hoic dién ap sang cac tai khac nhau

str dung mat tin hiéu diéu khién.

Factory
Equipment !

'u ,;h‘
lI x < d’Q.
> L,L“

Hinh2.2.3.1 ng dung clia Ro le Relay trong nha may

- Giam sat cac hé thong an toan cong nghiép va ngat dién cho cac
may moc néu dam bao do an toan.

- Sir dung mot vai ro le dé cung cap cac chirc nang logic don gian
nhu ‘AND’, ‘NOT’, hodc ‘OR’ cho diéu khién tuan tu hoic khoa

lién dong an toan.

2.2.4 CAu tric cia ro le dién.

Dang phé bién nhat cua ro le dién gém mot cudn day dién duoc
cuon trén mot 151 sat tir. Bo phan nay c6 ca mot phan tinh duoc goi la
Ach tir(Yoke) va mot phan dong duoc goi 1a phan ung( Armature). Phan
ung dugc lién két co hoc vai mot tiep diém dong.

Khi cuon day duogc cap dién, tir truong duoc tao ra xung quanh cudn
va duoc 101 tap trung lai Nam cham dién nay hut phan tng dong dé mé
hoac dong truc tiep cac tiép diém dién.

Khi ro le bi ngit dién tir trudng bién mat va phan tmg, dugc 10 xo phan
hoi hd trg, dua tiép diém tro lai vi tri “binh thuong” ciia né/
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2.2.5 Cac nguyén tic van hanh

Khi van hanh, c6 5 budc cé ban xay ra khi ro le dién duoc cung cap dién
va bi ngat dién:
- Dién duoc cung cip cho cudn day tao ra tir trudng.
- tir truong dién duoc chuyén thanh luc co hoc bang cach hut phan
tng.
- phan tmg déng/md mot hodc nhiéu tiép diém.
- Céc tiép diém cho phép chuyén mach dién sang tai nhu dong co,
bong den, v.v
- Sau khi dién 4p cudn bi loan bo, tir trudng bién mat, cac tiép diém
tach ra va trd Ve vi tri “binh thudng” ctia ching.

- Céc tiép diém c6 thé thuong dong hodc thudng mo.

Moveabie
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MG - Coll Supply Voltage l

Hinh minh hoa Céu tao tiép diém ctia mét Ro le Relay dién hinh
Hinh 2.2.5.1

2.2.6 Cugn day ro le.
Thiét ké cua cudn day ro le quyét dinh thong s6 ky thuat dau vao

cua ro le.

Ro le dugc phan loai theo dién 4p yéu cau dé cap dién cho cudn day
ctia chung. Néu khong du dién, tir truong caa cudn diy sé qua yéu dé di

chuyén tiép diém. Néu qua dién dau vao, cudn day co thé bi hong.
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Mot sb ro le yéu cau dong dién mot chiéu duoc cung cp ding cuc
va mot sb ro le c6 thé sir dung dong dién xoay chiéu hodc dong dién mot

chiéu khong phuy thudc cuc két ndi.

=

Hinh 2.2.6.1

- Role A s& hoat dong voi dong dién mot chiéu hodc dong dién
xoay chiéu va khong yéu cau di day dung cuc dé ro le hoat dong.
- Ro le B c6 mét di-6t phat sang dé biéu thi khi cuén day duoc cap

dién. Di-6t phat sang dwgc phan cuc, bai vay mic du cudn day ro
le khong c6 gi dic biét, su co mit cua di-6t phat sang yéu cau

ngudn dién dung cuc dé di-6t hoat dong
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2.3.Mach Nguén

2.3.1 IC én 4p 1a gi — Giéi thigu LM7805

La loai IC cung cap dién ap ngd vao véi gia tri 6n dinh mac du trong
lac d6 dién ap ngd vao IC thay ddi lién tuc va thiéu sy 6n dinh. 1C 7805
12 mot trong rat nhiéu loai IC 6n ap khac nhung kha ning 6n ap cua nd
thi khong thé xem thuong. IC 7805 dugc phan loai la mot loai IC diéu
ché dién ap DC duong vi ngd ra cta IC nay ludén c6 mirc dién ap duong
s0 v&i mirc dién ap ndi mat (GND). 7805 duoc thiét ké bao gom 3 chan.
Chan thu nhat 1a dé dién 4p DC dau vao, chan thir 2 1a dé dau véi mat
(chan GND), chan thtr 3 1a chan ngd dién ap on ap, dién ap ngd ra 1a 5V
(v6i diéu kién 1a dién ap dau vao 16n ho 5V). Dién ap hoat dong cua IC
nen & khoang A dé IC hoat dong duoc 1au dai.

S0 D0 CHAN

1 —— LM7805 [—— 3
pAU VAO ‘ BAU RA
2
CHAN MAT CHUNG
1 2 3
Hinh 2.3.1.1
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2.3.2 Thiét ké mach 6n ap 5V dung 7805:

U1

g2 4= o "
IE 1 v : va =3 - g _I__
CONN-SILZ V1 9VDC © - CONN-SL2
g E};gu’__:: ?of ? %E]UF T %j
o (16V) (16V)
l Hinh 2.3.2.1

- Chiing ta sé& cap dién ap dau vao qua J2 ( tuong tmg theo cac chan
am duong) va dién ap 5V & ngo ra sé€ duoc lay qua chan J1.

- Tu C1 va C2 d loc dién ap dau vao cip cho chan Vi cua IC 7805,
tu C1 co tac dung cung cap dién ap tam thoi cho chan Vi khi
ngudn dot ngot bi sut ap, tu C2 13 tu gém nén trd khang 16n hon,
C2 c¢6 tac dung ngin ngudn dau vao ting ap dot ngot lam dang

song dién ap dau vao co6 hinh rang cua.

- Tu C3 va C4 dé loc dién 4p cap cho tai tiéu thy lay tir chan Vo cta
IC 7805, tu C3 c6 tac dung cung cap dién ap tam thoi cho tai khi
dién ap tai dot ngot bi sut ap, tu C4 tré khang 16n, C4 cé tac dung
loc nhidu dién ap dau ra ( nhiéu la cac dién ap khong mong mubn

lam cho dang song dién &p ngd ra co6 hinh rang cua).
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2.4 Cam bién hdng ngoai
2.4.1 Cam bién hdng ngoai 1a gi?

Cam bién hong ngoai hay con dugc goi 1a IR Sensor, chiing 1a mot
thiét bi dién tir co kha ning do va phat hién btc xa hong ngoai trong moi
truong xung quanh. Cam bién hong ngoai (IR Sensor) phat ra céc tia vo
hinh d4i véi mat nguoi, vi budc song cia né dai hon anh sang kha kién
(mac du nd van ndm cung mot phd dién tir). Bat ci thir gi phat ra nhiét

(moi thir c6 nhiejt do trén 5 do kevil) déu phat ra buc xa hong ngoai.

Héng ngoai hay con goi la tia héng ngoai la buac xa dién tur c6 budc
song dai hon anh sang va ngan hon tia bic xa Vi ba. Hong ngoai tic 1a
ngoai buc song do. Mau do 1a mau c6 budc song dai nhat trong anh sang
thuong. Thong thuong nhiing vat thé co nhiét do trén 35° C s& phat ra
budc song hong ngoai. Birc xa hong ngoai da vo tinh duge phat hién boi
MGt nha thién van hoc tén la William Herschel vao ndm 1800. Trong khi
do nhiét d6 cia tirng mau anh sang ( cach nhau boi mot lang kinh), 6ng

nhan thay rang nhiét 6 vuot ra ngooai anh sang do 1a cao nhat.

u o

S PIR sensor N ——
Pyroelectric
sensor

™ S ———

N )

| I \

t,I ’
A

- ————— - -

4
-k ------

Pyroelectric Infrared Fresnel lens
elements filter

Hinh 2.4.1.1 Cam bién hdng ngoai thu dong
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C6 hai loai cam bién hong ngoai d6 1a cam bién dang cha dong va
thu dong. Cam bién hong ngoai hoat dong bang cach phat ra va phat hién
birc xa hong ngoai. Cam bién hong ngoai chi dong thuong cau tao c6 hai
phan: Diode phat sang (LED) va may thu. Khi mot vat thé dén gan cam
bién, anh sang hong ngoai tir dén LED s& phan xa khoi vat thé duoc
ngudi nhan phat hién. Cam bién hong ngoai hoat dong dong vai tro 13
cam bién tiém can va ching thuong duoc st dung trong cac hé thong

phat hién chudng ngai vat (nhu trong robot)

Hong ngoai thu dong c6 nghia 1a chi nhan céc tia hdng ngoai phat ra
tir vat thé khac nhu ngudi, dong vat hoac ngudn nhiét bat ky, cha tu né k
phat ra tia hdong ngoai nao ca. Sau khi nhan biét dugc ngudn nhiét, bo
phan cam bién s& phan tich dé xac dinh diéu kién bao dong. Vi thé nguoi
ta goi do 1a thy dong, chi phat hién chir khong phai 1a ngudn phat ra hong

—»

No object present - no IR light detected by sensor

Hinh 2.4.1.2.Mb ta& hoat déng ctia mdt cdm bién héng ngoai
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2.4.2 Nguyén tic hoat déng cia cam bién hong ngoai.

Cam bién hong ngoai s& hooat dong bang cach sir dung mot cam
bién anh sang cu thé dé phat hién budc séng anh sang chon trong phd
hong ngoai( IR). Bang cach sir dung dén LED tao ra anh sang co cung
budc song voi cam bién dang tim kiém, c6 thé xem cuong do cia anh
sang nhan duoc. Khi mot vat ¢ gan cam bién, anh sang tir dén LED bat
ra khoi vat thé va di vao cam bién anh sang. Diéu nay dan dén mot budc
nhay 16n vé cudng d6 va c6 thé phat hién bang cach sa dung mot
nguong.

2.4.3 So @0 mach thiét ké cam bién hong ngoai.

Vi cam bién hong ngoai sir dung cam bién anh sang, nén so do rat
gidng véi cam bién anh sang. Su khac biét duy nhat 1a viéc bd sng dén
LED hdng ngoai va dau do hong ngoai yéu cau két néi voi 5V va nbi dat.

Dudi day la mach tham khao.

I I IR Recrever nght
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Hinh 2.4.3.1
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Cam bién hdng ngoai 1a thiét bi c6 nhiéu tinh ning ndi bat nhu: bat tat

den ty dong, bdo trom, mo cua ty dong...

- Cam bién hdng ngoai gitip bat tit dén ty dong: véi chic ning bat
dén ty dong khi c6 ngudi bude vao thi cam bién hong ngoai ty dong dén
s& sang 1én. Va khi ngudi di chuyén dén dau thi dén sang dén do. Vi thé
ma & cac khong gian ldp dit thiét bi cam bién hong ngoai ¢ nhitng vj tri
nhu hanh lang dung bat dén chiéu sang 16i di hodc nha vé sinh s& gitp

cho céc khong gian d6 dugc chiéu sang ludn.

- Cam bién hong ngoai gitip chdng trom: so véi cac thiét bi chong
trom khac thi viéc sir dung thiét bi cam bién hong ngoai gitp chéng tro

tét nhat, bao vé duogc gia dinh.

2.4.4 Nhirng luu y khong thé bé qua khi ldp dit va sir dung cam
bién hdng ngoai

Khi lap dit can cha ¥ nhimng van dé sau:

Khong huéng mét sensor vé phia dan nong may lanh. Vi dan néng
may lanh khi hoat dong thudng co6 nhiét do cao, tia buc xa héng ngoai
ctia n6 phat ra s& gy nhiéu cam bién, khién né hoat dong khong chinh
xac.

Khong hudng mét sensor vé phia cira s6 ¢6 rém che. Theo t6i, Iy do
ctia viéc nay 1a dé tranh bao dong gia. Khi ctra sé6 mé, nhiéu ngudn nhiét
xam nhap, rém che gip gi6 s& c6 thé gy nhiu cam bién vi song.

Khong lap dat cam bién PIR trong nha ra ngoai tryi. Cam bién PIR
loai trong nha khong c6 tinh ning chiu mua ning, dé ngoai troi du khong
truc tiép gip mua nang, no ciing dé bi hong dan chat liéu vo, lang kinh
fresnel, khién chirc ning hoat dong kém dan di.

Khong hudng truc tiép mét sensor vé noi nhiéu ning mit troi. Tia

mat troi1 c6 nhi€u birc xa hong ngoai, khién sensor bi nhiéu.
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Khong nén dit sensor gan ddy dién ngudn. Cam bién PIR 1a mot thiét
bi dién tir, hoat dong & dién ap thap nén han ché dit gan dién ngudn cao
ap.

Khéng nén hudng mit sensor ra phia cong sat dudng di. Ly do don
gian 1a dé tranh bao dong gia khong dang c6 do nguoi khac di bo hoic
chay bd ngang qua cong. Sensor c6 thé 1am véi viéc dot nhép.

Khéng lip sensor trén tudong bi rung. Diéu nay gitp sensor hoat
dong on dinh hon
Khi str dung can cha y:

Pé sir dung diing va c6 hiéu qua, can co hiéu biét vé nguyén 1y hoat
dong cuia cac thiét bi cam bién hong ngoai.

Trudce hét can phai lam rd y nghia ddy du cua chit “hdng ngoai” cla
cam bién. Thyc ra phai goi chinh xé4c 13 “hdng ngoai thy dong” (Passive
Infrared, thuong viét tat 1a PIR). Hong ngoai chii dong (Active Infrared)
12 n6i dén mot vat thé birc xa ra tia hong ngoai. Cam bién ching ta
thudng ding nhan tia hdng ngoai phat ra tir than thé nguoi (Hodc ngudn
nhiét bat ky) chir ban than né khong tu phat ra tia hong ngoai, sau d6
phan tich dé xac dinh diéu kién bao dong.

Vay nén no 1a thu dong.

Hinh 2.4.4.1
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Trong hudng dan lap dit ctia hau hét moi nha san xuét cam bién PIR déu
c6 ghi cht vé cac vi tri ldp cam bién can tranh. Néu khong dé y k¥,
ngudi 1ap dit s& dé pham phai. Két qua 1a cam bién c6 khi khong hoat
dong dang chirc nang, c6 khi lai bdo dong gia.

. Dit dau bao tai noi ké dot nhap phai di qua, hodc tai noi tao ra mot
cai bay véi ké gian.

. Dit dau bao vai do cao dung nhu tai liéu k¥ thuat chi dan.

. Tinh toan ving cam nhén cta dau bao sao cho phu hop véi ving
can cam nhan theo yéu cau.

o Tranh nhimg vung khuat (diém mv) tai noi lip dit, khién dau bao
khong thé phat hién duoc chuyén dong.

« Kiém tra kha nang cam nhan cua dau béo sau khi lép dat.

« Do dau bao dong hong ngoai nhay cam véi ning luong hong
ngoai, can luu ¥ tranh cac ngudn phat nhiét, dé gay ra bao dong
gid nhu: Gan ctra, diéu hoa, 18 thoat khi, bép Ira va anh sang mat
troi.

o (CoOng ngh¢ giup phan biét vat nuoi

2.5.Arduino IDE.
2.5.1Arduino IDE la gi?

Arduino IDE 1a mét chuong trinh phan mém ma ngudn ma cho phép
nguoi dung viét va tai 1én ma trong mot moi truong 1am viéc thoi gian
thuc. Vi ma nay sau do s€ duoc luu trir trong dam may, noé thuong duoc
st dung boi nhiing nguoi da tim kiém thém mot mic du thira. Hé thong
nay hoan toan tuwong thich véi bat ky bo mach phan mém Arduino nao.

2.5.2 Chirc ning va cong dung chinh
Arduino IDE c6 thé dugc trién khai trong cidc hé diéu hanh

Windows, Mac va Linux. Phan 16n cac thanh phan cta né duoc viét bang
JavaScript dé chinh stra va bién dich dé dang. Mic du y dinh chinh cta
n6 1a dua trén cac ma viét, c6 mot sd tinh ning dang chu y khac. N6 da
duoc trang b1 mot phuong ti¢n dé dé dang chia sé bat ky chi tiét nao véi

cac bén lién quan dy an khac. Nguoi dung c6 thé stra doi bo tri nd1 bod va
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so d6 khi can thiét. C6 hudng dan tro gitip chuyén sau s& hitu ich trong
qua trinh cai dat ban dau. Cac huéng dan cling ¢ san cho nhimg ai c6
thé khong c6 nhiéu kinh nghiém véi khung cong tac Arduino.

2.5.3 Cach s dung IDE

Budc 1: Két nbi Arduino UNO R3 vao may tinh

Hinh 2.5.3.1

Budc 2: Tim cong két ndi cia Arduino Uno R3 v&i mdy tinh

Khi Arduino Uno R3 két ndi véi may tinh, né s& st dung mot cong COM
(Communication port - cong dir liéu 40) dé may tinh va bo mach c6 thé
truyén tai dit liéu qua lai thong qua cong nay. Windows co thé quan i
dén 256 cong COM. Pé tim dugc cong COM dang duoc st dung dé may
tinh va mach Arduino UNO R3 giao tiép véi nhau, ban phai mé chirc

nang Device Manager ciia Windows.

Ban mé ctra s6 Run va gd 1énh mmc devmgmt.msc.
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@ Type the name of a program, folder, document, or
Internet resource, and Windows will open it for you.

Open: mmc devmgmt.msc

Hinh 2.5.3.2
Sau d6 bam Enter, ctra s6 Device Manager sé& hién 1én.

M¢ muc Ports (COM & LPT), ban s& thiy cong COM Arduino Uno R3
dang két noi

File Action View Help
= m Hml e

4 ) quocbac747-pc
» & Audio inputs and outputs
[ 3 Batteries
b €) Bluetooth
b (M Computer
b g Disk drives
» B Display adapters
» &5 Human Interface Devices
b g IDE ATA/ATAPI controllers
&= Keyboards
b 4 Mice and other pointing devices
» & Monitors
[ I? Network adapters
b 'F Ports (COM & LPT)
P & Print queues
» &) Processors
[ ﬂ? Security devices
v [ Sensors
» [ Software devices
b % Sound, video and game controllers
[ c— Storage controllers
b M System devices

[ i Universal Serial Bus controllers

Hinh 2.5.3.3
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—y s e
> M Mice and other pointing devices
» & Monitors

» ®¥ Network adapters

4 "7 Ports (COM & LPT)

7" Arduino Uno (COM3)
> M= Print queues

D Processors

> |J Security devices

» [E28 Sensors

o I Saftware devicec
Hinh 2.5.3.4
Cong két nbi ¢ day 1a COM3,
Thong thuong, trong nhimng 1an két ndi tiép theo, Windows s& sir

dung lai céng COM3 dé két ndi nén ban khong can thyuc hién thém thao

tac tim cong COM nay nira.
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Budc 3: Khoi dong Arduino IDE

-~

[] Name Date modified Type Size
| drivers 20772015 6:24 PM File folder
I examples 2/7/2015 6:24 PM File folder
| hardware 2/7/2015 6:24 PM File folder
L. Java 2/7/2015 6:24 PM File folder
I lib 2/7/2015 6:24 PM File folder
I libraries 2/7/2015 6:24 PM File folder
| reference 2/7/2015 6:24 PM File folder
| tools 27772015 6:24 PM File folder

‘ arduino.exe 8/1/2014 2:11 PM Application 840 KB
4| cygicony-2.dll 5/17/2013 10:24 PM  Application extens... 947 KB
4| cygwinl.dll 5/17/2013 10:24 PM  Application extens... 1,829 KB
4 libusb0.dll 5/17/2013 10:24 PM  Application extens... 43 KB
,"d revisions.txt 5/17/2013 10:24 PM  TXT File 38 KB
4] mtxSerial.dll 501772013 10:24 PM  Application extens... 76 KB

Hinh 2.5.3.5

Buéc 4: Cau hinh phién lam viéc cho Arduino IDE
Vao menu Tools -> Board -> chon Arduino Uno

sketch_apr10b | Arduino 1.0.5 - B
File Edit Sketch|Tools Help

Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload

sketch_apri Ob

fal
Serial Monitar Ctrl+Shift+M
:Board > Attiny13 @ 128 KHz (internal watchdog oscillator)
Serial Port r ATtiny13 @ 4.8MHz (internal 4.8 MHz clock)
ATtiny13 @ 9.6MHz (internal 9.6 MHz clock)
Programmer T

E 'Arduino Uno
Arduino Uno w/ ATmega8A
Arduino Nano w/ ATmega328
Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmega328

Burn Bootloader

Arduing Una o

Hinh 2.5.3.6
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Vao menu Tools -> Serial Port -> chon cong Arduino dang két néi véi
may tinh. O may ctia minh la COM3.

sketch_apr10b | Arduino 1.0.5 — B
File Edit Sketch|Tools | Help

Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload

sketch_apr b

Ny
Serial Monitor Ctrl+Shift+M
_BDarcI > .
‘Serial Port L4 COM3 [:}
Programmer b
Burn Bootloader
'

Arduino Uno on GO

Hinh 2.5.3.7
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Xac nhan cong COM cua Arduino IDE & goc dudi cung bén phai ctra s6
lam vigc

Arduing Uno on COMZ

Hinh 2.5.3.8

Vao menu Tools -> Programmer -> chon AVR ISP

sketch_apr10b | Arduino 1.0.5 — b
File Edit Sketch|Tools| Help

Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload

sketch_apr1 Ohb

Serial Monitor Ctrl+Shift+M

Board L4

Serial Port r

Programmer L4 E AVR ISP [:33

Burn Bootloader AVRISP mkll
USBtinylSP
USBasp

Parallel Programmer
Arduino as ISP

Arduino Uno on COM3Z

Hinh 2.5.3.10
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Budc 5: Mo va nap ma nguon chuong trinh mau

Nap mét chuong trinh miu bang cach vao menu File -> Examples -
> 01.Basics -> chon Blink.

(1.Basics » AnalogReadSerial
sketch_apr10c | Arduino 1.0.5 02.Digital 5 BareMinimum
File| Edit Sketch Tools Help 03.Analog 4 Blink

[z Cirl+N 04.Communication * DigitalReadSerial
Open... Ctrl+0 05.Control » Fade
Sketchbook b 06.5ensors 4 ReadAnalogVolta
Examples 3 07.Display r
Close Ctrl+W 08.5trings 3
Save Ctrl+5S 09.USB »
Save As.. Ctrl+Shift+5 10.5tarterKit 3
Upload Ctrl+U Add-on »
Upload Using Programmer Ctrl+Shift+U Arduinol5P
EEPROM_AT24C02 *
Page Setup Ctrl+Shift+P
Print Ctrl+P AH_24CXX >
Button »
Preferences Crl+Comma DallasTemperature »
Quit Ctrl+Q DHTT1 4

EEPROM 2

GSMSHIELD g

Keypad »

LiquidCrystal 4

LiquidCrystal_12C  »

OneWire »

RCswitch r

RF24 2

Hinh 2.5.3.11
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Ban sé& thay Arduino IDE mé mdt cira s méi chira md ngudn Blink. Ma
nay c6 chure nang 1a di€u khién dén LED mau cam trén mach Arduino
Uno R3 nhap nhay véi chu ki 1 gidy.

Blink | Arduino 1.0.5 — d

File Edit Sketch Tools Help

i ~
Elink

Turns on an LED on for one second, then off for ¢

This example <ode iz in the public domain.

*f

A4 Pin 13 has an LED connected on most Arduino hoar
A4 give 1t a name:
int led = 13;

A4 the setup routine runs once when you press reset
vold setup() |
4 initialize the digital pin as an output.

pinMode (led, OUTEUT); e
< >

Arduine Uno on COMI

Hinh 2.5.3.12
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Bam t6 hop phim Ctrl + U dé tai chuong trinh 1én mach Arduino Uno
R3. Ban s€ thay IDE xac nhan da 1ap trinh thanh cong nhu hinh dudi.

Blink | Arduino 1.0.5 — O

File Edit Sketch Tools Help

i ~
Elink

Turna on an LED on for one second, then off for ¢

Thi=s example code iz in the public domain.

*/

/4 Pin 13 has an LED connected on most Arduino hoat
A4 give 1t a name:
int led = 13;

/4 the setup routine runs once when you press reset
volid setup() {
/4 initialize the digital pin as an output.
pirMode (led, CQUTPUT); hd

a1 )

Hinh 2.5.3.13
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2.6.Thong s6 ki thuat cia LCD 1602

Hién gio, thiét bi hién thi LCD 1602 ( Liquid Crystal Display) duoc
duing trong rat nhiéu cac (g dung cua vi diéu khién. LCD 1602 c6 rat
nhiéu wu diém so véi cac dang hién thi khac nhu: kha ning hién thi ki tu
da dang( ki tu d6 hoa, chw, s6); dua vao mach ¢ng dung theo nhiéu giao
thire giao tiép khac nhau dé dang, tiéu ton it tai nguyén hé thong, gia
thanh ré, ...

Thong s6 ki thuat ciia man hinh LCD 1602:
Dién ap MAX: 7V

bién &p MIN: -0,3v

Pién 4p ra muc thap: <0.4V

Dién 4p ra muc cao: >2.4V

Hoat d6ng 6n dinh: 2.7-5.5V

Dong dién cap nguon: 350Ua- 600Ua
Nhiét @6 hoat dong: -30-75 d6 C

Eq—-

::U

e O 22

o o c

o »n O O — & ™ < 0 W I~ g

H = = cEccececcee=2 =

w @D L - R e - A
2 cfg22onnanaaaa0

— a— 1
S>C Dog 8888 888 S A A
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> > > |

Hinh 2.6.1. LCD 1602 xanh 1a
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Chtrc nang cua tung chan LCD 1602:

Chan s 1 — VSS: chan néi dat cho LCD dugc noi véi GND cua
mach diéu khién

Chan sb 2 — VDD : chén gép ngudn cho LCD , dugc ndi voi
VCC=5V cua mach diéu khién

Chén sé 3 — VE: diéu chinh do twong phan cua LCD

Chan sb 4- RS: chan chon thanh ghi, duoc ndi vai logic “0” hoac
logic “1”:

+ Logic “0” : Bus DB0-DB7 s& ndi véi thanh ghi Ignh cua LCD
hoac noi véi bo dém dia chi cua LCD

+ Logic “1”: Bus DB0 — DB7 s& ndi véi thanh ghi dit li¢u DR bén
trong LCD

Chan s6 5-R/W : chan chon ché d¢ doc/ghi, dugc ni vai logic
“0” dé ghi hoac néi véi logic “1” doc

Hinh 2.6.2. LCD 1602 xanh duong 5V
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-Chan s 6- E: chan cho phép (Enable). Sau khi céac tin hiéu duoc
dit 1én bus DB0-DB7, cac 1énh chi dugc chip nhan khi ¢6 1 xung cho

phép cua chan nay nhu sau:

+ O ché do ghi: dit liéu & bus dugc LCD chuyén vao thanh ghi bén
trong khi phat hién mgt xung cuaa tinh hi¢u chan E

+ O ché d6 doc: dir liéu s& duoc LCD xuat ra DBO-DB7 khi phat
hién canh 1én & chan E va dugc LCD giit & bus dén khi nao chan E
xuéng muc thap nhat.

-Chén s6 7 d¢én 14 — DO dén D7: 8 duong cua bus dit liéu dung dé
trao d6i thong tin véi MPU. C6 2 ché d6 sir dung 8 duong bus nay 1a :
ché @6 8 bit( dir liéu dugc truyén trén 4 duong tir DB4 téi DB7, bit MSB
la DB7).

-Chan s6 15- A : ngudn duong cho dén nén

- Chan s6 16 — K : nguén am cho dén nén.

2.7.Mach thu am ISD 1820

Mach ghi phat 4m thanh ISD1820 (20s) dugc dung dé ghi va phat
am thanh dugc nguoi dung ghi vao. Poan ghi am dugc Iuu vao b nho
cua chip, dir lidéu ¢6 thé luu trir dén 100 ndm va co6 thé ghi / x6a 1én dén
100.000 lan va ghi duoc trong toi da 20s.

Mach ghi 4m thanh ISD1820 dé sir dung, diéu khién tryc tiép bang
cac nut nhan trén board, hodc co thé diéu khién thong qua cac chip vi
diéu khién nhu arduinom STM32, STMS, hodc cac chip xur 1y khac.
Dung céc chip dé diéu khién céc chirc ning nhu thu 4m, phat, hay 1ap lai.

Thong s6 ki thuat:

- Tich hop chirc nang tiét kiém ning luong.

- Céc nit diéu khiéu tich hop sin trén board.

- IC khuéch dai 8Q cho loa.

41



- Ngudn nuéi 3V.
- C6 thé diéu khién thu cong hoac bang vi diéu khién.
- Tan s6 lay miu va thoi gian diéu chinh bang dién tro.

- Ghi am dugc 20s thoi gian cua doan ghi am.

- Kich thuoc board 37 x 54mm.

- Néu can thay doi thoi gian ghi 4m c6 thé thay d6i bang dién tro.
- Mic dinh trén bearrd han sin 1a 100K tuong duong 10s

-

Hinh 2.7.1 Mach ghi &m thanh ISD1820
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2.8.Mach khuéch dai Am thanh PAM8403

Mach khuéch dai 4m thanh PAM8403 — 3W sir dung chip khuéch

dai 16p D cho hiéu sut cao ma khong can bd sung tan nhiét.

Mach dugc thiét ké nho gon gitip ban dé& dang 1ap dit tich hop cho

cac loa mini hoac tu thiét ké mot loa mini véi dau di 2 kénh L — R voi
mdi loa 3W( loa 4Q ). Mach dugc tich hop bd khuéch dai dém c6 6 loi
cao, str dung tdi wu cac linh kién dé cho ra hiéu suat cao nhat caa mot
khuéch dai dién ap thap. Ngoai ra mach con dugce tich hop bao vé ngan
mach giup an toan hon khi str dung.

Thong sb k¥ thuat:

Nguén cap: 5VDC ( khong cap ngudn >5.5 VDC)
Cong sut ngd ra : 3W mdi loa ( loa 4Q)

SNR: 90dB

Hiéu suat; >90%

Kich thudc: 18.5 x 15.5 x 2.8mm

Hinh 2.8.1 Mach khuéch dai am thanh
PAM8403
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Chuong 3.
THIET KE, CHE TAO MAY SAT KHUAN TU
DONG CO TICH HQP GIONG NOI
Cau tao va nguyén li hoat dong cia mach sat khuan tw dong:
3.1.C4u tao ciia mach sat khuén

+H9|+5]G

o

Hinh 3.1: So mach dién cua may sat khuan tuw dong

Mach dién sat khuan ty dong bao gom cac b phan chinh 1a:
1, Ngudén mach ngudn dé chuyén doi ngudn xoay chiéu AC sang
ngudn mot chiéu DC, c¢6 cac dai dién ap cung cap 1a +9V, +5V. Cac
ngudn nay cap cho vi xu Iy Arduino va cac mach khac theo nhu Hinh
3.1
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2, Mach vi xtr 1y 1a mach xur 1y trung tdm, ndé ¢6 nhiém vu X ly
cac tin hiéu vao/ra cua thiét bi, tir cac tin hiéu dau vao khac nhau

thiét bi dua ra nhitng xung lénh theo ting nhiém vu cu thé.

3. Mach thu am, xu li am thanh, dugc dung dé ghi va phat am
thanh dugc nguoi dung ghi vao

4. Mach khuéch dai 4m thanh.

S5, Loa.

6, Mach LCD 1a mach hién thi cac ndi dung chinh ciia qua trinh
sat khuan nham gui dén moi ngudi thong tin vé qua trinh cua thiét
bi dang dién ra thé nao.

7. Cam bién hong ngoai, gitip xac dinh muc tiéu thuc hién nhiém
Vu may.

8. Pong co bom, giup bom, day dung dich ria tay vai mot luong
nhat dinh, tranh lang phi.

9, Mach Relay Module va dong co bom 1a mach chap hanh khi c6
tin hiéu phat hién ra tay ngudi can sat khuan s& bom mot lugng
dung dich sat khuan vira phai vao tay nguoi.

10, Cac phan tar cam bién bao gém cam bién hong ngoai nham
nhan biét tay nguoi, cam bién séng siéu am nham nhan biét co
nguoi dang dén gan

11. Chip Arduino Nano- dugc két ndi véi cac bd phan ké trén, 1am
nhiém vu nhan lénh, diéu khién va thao tac hoan toan dua trén

code nhap tu IDE.
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B Code tham khao cia may:
#include <Wire.h>

#include <LiquidCrystal_12C.h>

LiquidCrystal_12C lcd(0x3F,16,2);

const int trig=135; // chan trig cia HC-SR04

const int echo =7; // chan echo cua HC-SR04
const int relay = 4;

const int sound = 6;

const int cam_bien=3;

int distance=0;

int d_bk=0;

int human=0,sat_khuan=0;

const int thoi_gian_xa=600; //thoi gian xa dd rua tay (mm)
inti;

char hand=0;

void setup()

{

Icd.init();

Icd.backlight();

Serial.begin(9600);

pinMode(trig,OUTPUT); // chan trig s€ phat tin hi¢u
pinMode(echo,INPUT); // chan echo sé nhan tin hiéu
pinMode(sound,OUTPUT);

pinMode(relay, OUTPUT);
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pinMode(cam_bien,INPUT_PULLUP);

}

int do_kc()
{
unsigned long duration; // bién do thoi gian

int distance; // bién luu khoang cach

/* Phat xung tur chan trig */

digital Write(trig,0); // tat chan trig
delayMicroseconds(2);

digital Write(trig,1); // phat xung tur chan trig
delayMicroseconds(5); // xung c6 d6 dai 5 microSeconds

digital Write(trig,0); // tat chan trig

/* Tinh toan thoi gian */

// Do @6 rong xung HIGH & chan echo.
duration = pulseln(echo,HIGH);

// Tinh khoang cach dén vat.

distance = int(duration/2/29.412);

return distance;

void loop()
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distance=do_kc();
//xac dinh co nguoi dang tien den
if ((distance <150)&&(distance >30))
{
d_bk=distance;
for (i=0;i<50;i++)
{
delay(100);
distance=do_kc();
if (distance<(d_bk-10)) //tien lai gan may
{
human=1;
break;
by
¥
if (i==50)
{
human=0;
d_bk=0;
by

b
if (human==1)
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Icd.clear();

Icd.setCursor(0,0);

lcd.print(" XIN CHAO BAN ");
digitalWrite(sound,1);
delay(100);
digitalWrite(sound,0);

delay(2000); //cho noi xong

else

{

/llcd.clear();

Icd.setCursor(0,0);

Icd.print(* MAY RUA TAY TD ");
Icd.setCursor(0,1);

Icd.print(" "),

by

I
if (human==1) //neu co nguoi dang tien den
{

for (i=0;i<70;i++) //cho tien gan hon

{
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delay(100);
distance=do_kc();
if ((distance <30) && (distance >5))
{
break;

/[sat_khuan=1;

by
by
if (i==70) //sau 70x10ms khong tien gan hon thi quay lai che do
cho
human=0;
by
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3.2.Nguyén ly hoat dong cua mach dién dwoc giai thich nhw
Sau:

Khi nguoi dén nguoi mdy sat khuan no s& gui 10i chao “XIN
CHAO BAN, BAN HAY RUA TAY BE PHONG NGUA COVID-19”,
may nhdn ra nguoi dang dén gan nhd cam bién siéu 4m nhan biét nguoi
dat & dudi may sat khudn. Sau d6 nguoi sat khuan tién lai gan roi dua tay
ra n6 s& nhan biét nguoi bang cam bién hong ngoai. Tin hiéu tir cam bién
hong ngoai s& duoc vi xur 1y Arduino nhan biét, Vi xtr 1y s& Iénh xudng
cho Relay déong cac tiép diém dé cip ngudn cho dong co bom. Pong co
bom s& bom mdt luong sat khuan tir binh dung dich sat khuan vao tay
ngudi, sau d6 bom dirng. Tiép theo may s& nhan dién nguoi khac khi ¢6

nhu cau sat khuan.

Hinh 1.3.2 Hinh anh thyc té cua may.
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KET LUAN
Sau mot khoang thoi gian ngén thyc hién dé tai tot nghiép, cuing véi nd
luc c6 gang cua ban than va sy giup da tan tinh cua cac thay cb gido, ban bé
cung 16p, dén nay em di hoan thanh dé tai tt nghiép cua minh. Trong dé

tai cia minh em d3 tim hiéu va thuc hién duoc cac yéu cau sau:

- Dudi sy huéng dan cua thay giao — Tién si Ngo Quang Vi, em da
c6 thé hoan thanh t6t dugc dd an tét nghiép cua ban than
- Puoc hoc héi, hiéu biét hon vé diéu khién khéng tiép xtc, cac
mach don gian ma c6 thé ap dung duoc rat nhiéu viéc trong cudc
song binh thuong.
- Piéu tuyét voi nhat 1a thidy dugc gia tri nhan van sau sac trong
cong viéc minh lam, nhitng gi minh nghién ctru sé 1a dong gop to
I6n cho xa hoi.
M6t 1an nita em xin chan thanh cam on su chi bao ,hudng dan tan tinh
cua thay giao — TS. Ngod Quang Vi cung quy thay cé trong khoa va ban bé

trong 16p da giup d& em trong qua trinh thyc hién dé tai.

Em xin chan thanh cam on!

Hai Phong, ngay thang nam 2020

Sinh vién thuc hién

Nguyén Pirc Thuan
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Tai liéu tham khao
1. Nguyén li hoat dong cua may dién, GS.TSKH. Than Ngoc Hoan — TS.
Nguyén Trong Thang, Nha xuat ban xay dung.
2. Chip Arduino — Wikipedia.

3. Co dién tir - Ty thiét ké - Lap rap mach dién thong minh chuyén vé
dién khién ty dong, Tran Thé San- Chau Ngoc Thach, Nha xut ban
Khoa hoc va K¥ thuat.

4. Bach khoa mach dién, Tran Thé San- Nguyén Trong Thiang, Nha xuét
ban Khoa hoc va Ky thuat.

5.Huéng dan ty lap rap 100 mach dién- dién tir, Chau Ngoc Thach-
Trinh Xuan Thu, Nha xuét ban Khoa hoc va K§ thuét.

6.Dién cong nghiép va Piéu khién dong co, Nguyén Trong Thang — Tran
Thé San, Nha xuat ban Khoa hoc va K¥ thuat.

7.B40 vé cac hé thong dién, GS.VS Tran Pinh Long, Nha xuét ban khoa
hoc va K¥ thuat.
8. Cam nang xt 1y su ¢6 Dién- Dién ttr, Tran Thé San- Nguyén Trong

Thang, Nha xuét ban khoa hoc va ki thuét.

9. Co dién tu- Tu thiét ké - Lap rap 25 mach dién thong minh chuyén vé
tu dong hoa, Tran Thé San- Tran Khanh Thanh, Nha xuat ban Khoa hoc
va Ky thuat.

10.Co so ky thuat dién, Hoang Hitu Than, Nha xuat ban khoa hoc va ky
thuat.

53



