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LOI NOI PAU

Ngay nay khoa hoc cong nghé ngay cang phat trién, vi diéu khién AVR ,
PIC, ARM ngay cang tré 1én phd bién, nhung c6 thé néi sy xuat hién cua
Arduino d3 m& ra mot huéng di méi cho vi didu khién. Su xuét hién cua
Arduino d3 hd trg cho con ngudi rat nhiéu trong 1ap trinh va thiét ké, nhat 1a déi
véi nhitng nguoi bat dau tim toi vé vi diéu khién ma khéng co qua nhiéu kién
thire, hiéu biét sau sac vé vat Iy va dién tir. Phan cting cua thiét bi da duoc tich
hop nhiéu chirc nang co ban va la ma ngudn mé. Ngon ngit 1ap trinh trén nén
tang Java lai vo cung d& str dung tuong thich véi ngon ngit C va hé thu vién rat
phong pha va duoc chia s¢ mién phi. Chinh vi nhiing Iy do nhu vay nén Arduino
hién dang dan phd bién va dugc phat trién ngay cang manh mé& trén toan thé
gidi.

Trong dot dich COVID-19 vira qua, nhiing van d¢ lién quan dén phong
ngira dich bénh trd 1én cap bach, nhat 1a van dé luu vét nhiing nguoi co than
nhiét cao. Trén co s& kién thirc da hoc clng voi sy gitp dd cua thady Nguyén
Poan Phong em da quyét dinh thuc hién dé tai : Thiét ké giao dién qua trinh
diéu Khién ciia may do than nhiét khong tiép xiic voi muyc dich tim hiéu thém
vé Arduino, ciing nhu dong goép vao qua trinh xir Iy thong tin, cling nhu luu vét
nhiing ngudi c6 kha ning nhiém bénh.

Do kién thac con han hep, thém vao d6 day la lan dau em thyc hién db an
nén chic chan khong tranh khoi nhitng thiéu sét , han ché vi thé em rat mong co
duoc su gop ¥ va nhic nho tir thay gido dé em c6 thé hoan thién dé tai caa minh.

Em xin chan thanh cam on thay giao huéng dan Th. Nguyén Doan Phong
da giup d& em rat nhiéu trong qua trinh tim hiéu ,thiét ké va hoan thanh d6 an
nay.

Em xin dugc tran trong cam on!

Hai Phong, ngay...thang...nam 20...
Sinh vién

P6 Pai Duong



LOI CAM ON

Pay 1a két qua ctia qua trinh nhitg nim thang hoc tap cua em nhung do
kinh nghiém thuc té ctia ban than con chua nhiéu nén kho tranh khoi nhiéu thiéu
sot, do d6 can phai co sy huéng dan, gidy d& cua cac thiy co gido. Qua day em
cling xin gui 101 cam on chan thanh dén quy thiy c¢6 Truong Pai hoc Quan Ly
va Cong Ngh¢ Hai Phong, khoa DPi¢n — Dién tir, cac thﬁy ¢6 bd mon 101 cam on
chan thanh nhat, cac thay co da tan tinh giang day cho em thdi gian vira qua, cac
théy cO da trang bi cho em nhiéu kién thtc co ban vé linh vuc dién tu dong cong
nghiép. Va cudi cing em xin cam on thay gido Th.Nguyén Poan Phong d4 gilp
dd va hudng din em trong sudt qua trinh lam d6 4n tot nghiép. Thay da tan tinh
gitip d&, dinh hudng, gop ¥ va cung cip nhitng ¥ tudng quy bau trong sudt thoi
gian 1am d6 an.

Em xin chan thanh cam on !
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CHUONG 1 TONG QUAN VE VI XU LY ARDUINO

1.1. GIOI THIEU VE ARDUINO NANO
1.1.1. Thong sé k¥ thuat Arduino Nano

Ardunino Nano cam nhan doé la sy tién dung, don gian, co thé 1ap trinh
truc tiép bang may tinh (nhu Ardunino Uno R3) va dic biét hon ca d6 1a kich
thude cia nd. Kich thude cua Ardunino Nano cuc ki nho chi twong duong dong
2 nghin gép lai 2 1an théi (1.85cm x 4.3cm), rat thich hop cho cac ban méi bat
dau hoc Ardunino, vi gia ré hon Ardunino Uno R3 nhung dung dugc tit ca cac

thu vién ctia mach nay.
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Hinh 1. 1. Hinh anh thuc té ciia Arduino Nano
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Hinh 1. 2. Cac chan dau vao/ra ctia Arduino nano

Bang 1. 1. Churc nang cua cac chan
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Thir ty chan Tén Pin Kiéu Chtrc ning

Ngb vao/ra sb

1 DL/TX /0 Chan TX-truyén dit liéu
Ngd vao/ra s6

2 DO/RX /0 cﬁan Rx-nhan dir liéu

3 RESET Bl vio Cf}én reset, hoat dong & muc
thap

4 GND Ngudn  |Chan ndi mass

5 D2 1/0 Ngo vao/ra digital

6 D3 1/0 Ngo vao/ra digital

7 D4 1/0 Ngo vao/ra digital

8 D5 1/0 Ngo vao/ra digital

9 D6 1/0 Ngo vao/ra digital

10 D7 1/0 Ngo vao/ra digital

11 D8 1/0 Ngo vao/ra digital

12 D9 1/0 Ngo vao/ra digital

13 D10 1/0 Ngo vao/ra digital

14 D11 1/0 Ngo vao/ra digital

15 D12 /0 Ngo vao/ra digital

16 D13 1/0 Ngo vao/ra digital

17 3V3 Paura  [Paura 3.3V (tr FTDI)

18 AREF Pauvao  [Tham chiéu ADC

19 A0 Pauvao  |Kénh du vao tuong ty kénh 0

20 Al Pauvao  |Kénh du vao tuong tu kénh 1

21 A2 Pauvao  |Kénh du vao tuong ty kénh 2

22 A3 Pauvao  [Kénh dau vao twong ty kénh 3

23 A4 Pauvao  [Kénh dau vao twong ty kénh 4

24 A5 Pauvao  |Kénh du vao tuong tu kénh 5

25 A6 Pauvao  |Kénh du vao tuong ty kénh 6

26 A7 Pauvao  [Kénh ddu vao tuong ty kénh 7
H+ Pau ra 5V (tir bd didu chinh

97 L5V Dé"u% ra hoac On-boar‘d) hoac o

dau vao + 5V (dau vao tir nguon dién bén

ngoai)

)8 RESET Biu vio Cl:én dat lai, hoat dong & mac
thap

29 GND Nguén  |Chan ndi mass

30 VIN Ngudén  [Chan ndi véi ngudn vao

13




Bang 1. 2. Bang chan ICSP

Tén pin Arduino
. Churc nang
Nano ICSP Kiéu
MISO Pau vao hoic dau ra Master In Slave Out
Vec Dau ra CAp nguon
SCK PAiu ra Tao xung cho
MOSI Dau ra hoic dau vao Master Out Slave In
L bat lai, Hoat dong &
RST Pau vao L
murc thap
GND Nguon Chan nbi dét

+ Cacchén: 1,2,5,6,7,8,9,10,11, 12, 13, 14, 15va 16

Nhu da dé cap trudc do, Arduino Nano co 14 ngd vao/ra digital. Cac chan
lam viéc voi dién ap toi da 1a 5V. Mdi chan co thé cung cap hodc nhan dong
dién 40mA va c6 dién tré kéo 1én khoang 20-50kQ. Céac chan co6 thé duoc sir

dung 1am dau vao hodc dau ra, st dung cac ham pinMode (), digitalWrite () va

digitalRead ().

Ngoai cac chirc nang dau vao va dau ra so, cac chan nay cting ¢6 mét so chirc

nang bo sung.

+ Chan 1, 2: Chéan ndi tiép
Hai chin nhan RX va truyén TX ndy duoc sir dung dé truyén dir liéu nbi tiép

TTL. Cac chan RX va TX duoc két ndi voi cac chan twong (mg ciia chip ndi tiép

USB t61 TTL.

+ Chéan6, 8,9, 12, 13 va 14: Chan PWM

Moi chan s6 nay cung cap tin hi€u di€u ché do rong xung 8 bit. Tin hi¢u

PWM c6 thé dugc tao ra bang cach sir dung ham analogWrite ().

+ Chan 5, 6: Ngat

Khi ching ta can cung cap mdt ngat ngoai cho by xur 1y hoac bo dicu
khién khéc, chung ta c¢6 thé st dung cac chan nay. Cac chan nay c6 thé dugc

sir dung dé cho phép ngat INTO va INT1 tuong mg bang cach sir dung ham
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attachInterrupt (). Cac chan c6 thé duoc st dung dé kich hoat ba loai ngit

nhu ngét trén gia tri thap, ting hodc giam muc ngit va thay ddi gia trj ngat.
+ Chan 13, 14, 15 va 16: Giao tiép SPI

Khi ta khong muén dir liéu dugc truyén di khong dong bo, ta co thé st
dung cac chin ngoai vi ndi tiép nay. Cac chan nay hd tro giao tiép dong bo
v6i SCK. Mic du phan cimg c6 tinh niang nay nhung phan mém Arduino lai

khong cé. Vi vay, ta phai sir dung thu vién SPI dé st dung tinh ning nay.

+ Chan 16: Led
Khi ban str dung chan 16, den led trén bo mach sé sang.
+ Chan 18, 19, 20, 21, 22, 23, 24, 25 va 26 : Ngo vao/ra tuong tu

Nhu d3 dé cap trude d6 UNO ¢o 6 chan dau vao twong ty nhung Arduino
Nano ¢6 8 dau vao tuong tu (19 dén 26), duoc danh dau A0 dén A7. Piéu
nay c6 nghia 1a ta c6 thé két ndi 8 kénh dau vao tuwong ty dé xir Iy. Mdi chan
tuong ty nay c6 mot ADC c6 d0 phan giai 1024 bit (do do6 no s€ cho gia tri
1024). Theo mac dinh, cadc chan dugc do tir mat dat dén 5V. Néu ta mudn
dién ap tham chiéu 1a OV dén 3.3V, c6 thé ndi voi ngudn 3.3V cho chan
AREF (pin thtr 18) bang cach st dung chirc ning analogReference (). Tuong
tu nhu cac chan digital trong Nano, cic chan analog cling c6 mdt sd chuc
nang khac.

+ Chan 23, 24 nhu A4 va A5: chuan giao tiép 12C

Khi giao tiép SPI ciing ¢6 nhimg nhugce diém ciia nd nhu cin 4 chan va
gidi han trong mot thiét bi. Pbi véi truyén thong duong dai, can sir dung giao
thtrc 12C. 12C hd trg chi véi hai ddy. Mot cho xung (SCL) va mdt cho dir lidu
(SDA). Bé sir dung tinh nang I2C ndy, chung ta cAn phai nhap mot thu vién

co tén l1a Thu vién Wire.

+ Chan 18: AREF

Dién 4p tham chiéu cho du vao dung cho viéc chuyén d6i ADC.
+ Chén 28 : RESET
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Pay 1a chan reset mach khi chang ta nhan nat rén bo. Thuong duogc st

dung dé duoc két ndi vai thiét bi chuyén mach dé sir dung lam nut reset.
ICSP

ICSP 1a viét tit cua In Circuit Serial Programming , dai di¢n cho mot
trong nhiing phuong phap c6 san dé 1ap trinh bang Arduino. Thong thuong,
mot chuong trinh b nap khoi dong Arduino dugc st dung dé 1ap trinh mot
bang Arduino, nhung néu bo nap khoi dong bi thiéu hoac bi hong, ICSP c6
thé duoc st dung thay thé. ICSP ¢6 thé duge st dung dé khoi phuc bd nap
khai dong bi thiéu hodc bi hong.

RESET

SCK
———— MISO

LW‘@QEJ:L
ECOOO

() S H—ARNIITNN

Hinh 1. 3. In Circuit Serial Programming
M®i chan ICSP thuong dugc két ndi voi mdt chan Arduino khéc c6 cung
tén hodc chirc ning. Vi du: MISO cua Nano ndi véi MISO / D12 (Pin 15).
Luu y, cac chan MISO, MOSI va SCK dugc ghép lai voi nhau tao nén hau
hét giao dién SPI.

Chung ta c6 thé st dung Arduino dé 1ap trinh Arduino khac bang ICSP

nay.
Arduino la ISP ATMega328
Vce/5V \cc
GND GND
MOSI/D11 D11
MISO/D12 D12
SCK/D13 D13

16



D10

Reset

Bdng 1. 3. Bdng théng sé ky thudt ciia Arduino Nano

Vi diéu khién ATmega328
bién 4p hoat dong 5VDC
Tén sb hoat dong 16 MHz
Dong tiéu thu 30 mA
Di¢n ap khuyén dung 7-12VDC
Dié¢n ap gio1 han 6 -20VDC

S6 chan Digital I/O 14(6 chan PWM)

S6 chan Analog 8 (d6 phan giai 10 bit)

Dong t6i da trén mdi chan /O | 40 mA

Dong ra toi da 5V 500 mA

Dong ra tdi da 3.3V 50 mA

D T i 265
SRAM 2 KB (ATmega328)
EEPROM 1 KB (ATmega328)

Kich thuée 1.85cm x 4.3cm

1.1.2. Arduino Nano Schematic
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ARDUINO NANO
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Hinh 1. 4. So d6 m& rong chan cho Arduino Nano

1.2. NGUON NUOI CHO ARDUINO NANO VA DRIVE A4988
1.2.1. Chuyén ngudn AC~220V sang DC-12V

Hinh 1. 5. Mach chuyén ngudn tir AC~220V sang DC-12V

Thong so ky thuat

+ Dién ap vao: 100V - 240V AC

+ Dién 4dpra: 12V - 2A

+ Tan sd: 50 - 60 Hz
1.2.2. Chuyén nguén tir DC-12V sang DC-5V
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Hinh 1. 6. Bo mach sir dung IC LM2569

Théng s6 co ban ciia IC LM2569: ‘
IC LM2596 1a mdt IC 6n ap dang xung DC-DC. Dién ap dau vao trong

dai tir 4,5V-40V. Dién ap dau ra diéu chinh dugc trong khoang tir 1,5V-37V,
dong di¢n ap dau ra dat 3A hiéu suét cao nhd co ché bam xong & tan sb 1én t6i
150KHz. Trong qua trinh hoat dong LM2596 luon dugc dat trong cac ché do
bao v¢ qua nhi¢t vao qua dong.

Théng s6 co ban:
IC LM 2596 cd 5 chan

+ Chan I: Vin tir 4,5 ~ 40V
+ Chén 2: Vout
+ Chén 3: GND
+ Chan 4: Feedback ( chan phan hoi dién ap)
+ Chan 5: ON/OFF chan tat bat muc logic
Dién ap dau vao: 4.5-40V DC ( dién ap khuyén khich sir dung <30V).
Dién ap dau ra: 1,5~37V.
Dong ra max( 3A).

LM2596
40V Max r——————- =1 Feedback
Unregulated | 4 ="
DC Input Vin | |

8
s
+—)+
ol
2| 5
8
gy &
gl
[ E—
Ar0g
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b~
= 0o
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o
y
83
-
2
o 5
i :
o
5|5
203
®
w
=
>

+ oul

=e 1Ns822 220 uF

- R1
I 121k

Hinh 1. 7. So &6 mach nguyén ly LM2596
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1.3. MACH DAO PONG CHO ARDUINO NANO
Mach dao dong tao ra cac xung Clock giup cho vi diéu khién hoat dong.

thyuc thi 1€nh... Board mach Arduino Nano str dung thach anh 16Mhz lam ngu(‘Sn

lao dong.
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Hinh 1. 8. So d6 mach nguyén 1y Arduino Nano sir dung dao dong thach anh

1.4. RESET

Dé vi diéu khién thuc hién khoi dong lai thi chan RESET phai & muc logic

LOW (~0V) trong 1 khoang thoi gian du yéu cau.

Mach reset ctia board Ardunino Nano phai dam bao dugc 2 viéc:
e Reset bang tay: Khi nhan nat, chan RESET ndi voi GND, lam cho MCU
RESET. Khi khéng nhan nat chan Reset duoc kéo 5V.
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Hinh 1. 9. So d6 mach Reset
e Reset ty dong: Reset tu dong duoc thuc hién ngay khi cip nguén cho vi
diéu khién nho su phdi hop gitta dién tré néi 18n ngudn va tu dién ndi dat.
Thoi gian tu dién cho chan RESET ¢ mic LOW trong 1 khoang thoi gian
du dé vi diéu khién thuc hién reset.
o Khoi dong vi diéu khién truéc khi nap chuwong trinh méi.
1.5. GIAO TIEP MAY TiNH
Vi di€u khién Atmega328P trén Board Ardunino Nano da dugc nap san 1
bootloader, cho phép nhan chuong trinh méi thong qua chuan giao tiép UART
(Chén 0 va 1) & giira nhimg gidy dau sau khi vi diéu khién Reset.
o May tinh giao tiép véi Board mach Ardunino Nano qua chuan giao tiép
USB (D+/D-), théng qua mot IC Driver. IC nay ¢ nhiém vu chuyén doi
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giao tiép USB thanh chuan giao tiép UART dé nap chuong trinh hozc
giao tiép truyén nhan di liéu véi may tinh (Serial).

o Phan thiét ké mach nap c6 tich hop thém 2 dén LED, nén khi nap chuong
trinh cac ban s& thay 2LED nay nhap nhay.Con khi giao tiép, néu co giir
liéu tir may tinh gai xudng vi diéu khién thi dén LED Rx s& nhay. Con
néu c6 dir liéu tir vi diéu khién giri 1én may tinh thi dén Tx s& nhay.

(PCINTT/OCOAOCIC)PBT
(PCINTE)PB6
RESET(PC1IOW) (PCINTS)PBS
(TYPCINT4)PB4
(PODMISO/PCINT3)PB3 RESET  (SCK)P8S
XTALZPCO)  (POVMOSUPCINT2)PS2 (MSO)PB4
(SCLK/PCINT1)P81 (MOSI)PB3
XTALY (SSIPCINTO)PBO XA (SSpe2
A (0C1PBt
u XTALL  (ICP)PRO
AVCC (INTRACPA/CLKDPCT ]
(OCIAPCINTEPCE g AREF  (ADCS)PCS
(PCINTBOC1B)PCS 58 WCC  (ADCAPCH
Vee (PCINTI0}CA & AGND  (ADC3PC3
GND (AN2PCINT1)PC2 9« (ADC2IPC2
VCC  (ADCH)PC
(CTSHWBANSTONTIPD? FH2 MO GND  (ADCOPCO)
UCAP (RTS/AINS/INTE)PDS
uvee (XCKAINAPCINTI2)PD5 (AN1PO7
bo D- (INTS/AIN3)PO4 (AINOJPDB
D+ (TXDIINT3)PO3 (T1)PD5
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PAD (OCOBANTOPO0 (NTOPO2 1,
(TXDJPO
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LATIECAT2EP-PU
o R
wenn MR

Hinh 1. 10. Mach két ni méy tinh
1.6. LAP TRINH CHO ARDUINO NANO
Arduino Nano st dung chuwong trinh Arduino IDE dé 1ap trinh, va ngén ngir

lap trinh cho Arduino ciing tén 1a Ardunino. Tuy nhién, néu mudn lap trinh cho
Arduino Nano, ban can phai thuc hién mot so thao tac trén may tinh.
1. Pau tién, ban can cai Driver ctia Arduino Nano va tai vé ban Arduino IDE
m&i nhat cho may tinh, cac budc cai dat hoan toan tuwong tu nhu Arduino
Uno R3. Sau khi cai dat, ban s& thdy mot thong bao dang cong COM, sau
d6 chung ta chon COM dé két ndi voi may tinh.

2. Sau do6, ban can lai loai board va cong Serial méi nhu hinh sau la duoc.
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10 ]
File Edit Sketch | Tools Help
Auto Format Ctri+T
Archive Sketch
sketch_jul22a Fix Encoding & Reload
Serial Monitor Ctrl+Shift+M
ATty 5 (ntera 1 ok
Serial Port » ATtiny45 (internal 8 MHz dock)
ATtiny45 (external 20 MHz dock)
ATtiny85 (internal 1 MHz dock)
ATtiny85 (internal 8 MHz dock)
ATtiny85 (external 20 MHz dock)
ATtiny44 (internal 1 MHz dock)
ATtiny44 (internal 8 MHz dock)
ATtiny44 (external 20 MHz dock)
ATtiny84 (internal 1 MHz dock)
ATtiny84 (internal 8 MHz dock)
ATtiny84 (external 20 MHz dock)
ATtiny 13 (internal 9.6 MHz dock)
& Arduino Uno
Arduino Uno w/ ATmegaSA

Programmer >
Burn Bootioader

Arduino Nano w/ ATme 8
Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmega328

Hinh 1. 11. Lwa chon dong Arduino

©@ sketch_jul22a | Arduino 1.0.
File Edit Sketch | Tools Help

Auto Format Ctri+T
Archive Sketch

sketch_jul22a Fix Encoding & Reload
Serial Monitor Ctrl+Shift+M

Board »

Serial Port M

Programmer 4
Burn Bootloader

Hinh 1. 12. Chon cong giao tiép cho Arduino
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CHUONG 2 TONG QUAN VE C#

2.1. TIM HIEU VE NGON NGU' C#
2.1.1. C# la ngdn ngir don gian

C# loai bé nhiing phtrc tap va r6i ram cua nhiitng ngoén ngt nhu
Java va C++, bao gdm viéc loai bo nhitng co so ao (virtual base class).
Ching la nhitng nguyén nhan gay ra sy nham 1an hay din dén nhirng
van dé cho cac nguoi phat trién C++. Néu chiing ta 13 nguoi hoc ngon
ngit nay dau tién thi chac chac 1a ta s& khong trai qua nhitng thoi gian
dé hoc nd! Nhung khi d6 ta s& khéng biét dugc hiéu qua ctia ngdn ngit
ngir C# khi loai bo nhitng van dé trén. Ngon ngit C# don gian vi né
dva trén nén tang C va C++. Néu ching ta than thién vé1 C va C++ hoac
tham chi 1a Java, chung ta s& thady C# kha gidng véi dién mao, ca phap,
biéu thirc, toan tir va nhitng chirc niang khac
duoc lay tryuc tiép tir ngdn ngir C va C++, nhung n6 di duoc cai tién dé 1am cho
ngdn ngit don gian hon. Mot vai trong c4c sy cai tién 1a loai bo cac du thira,
hay 14 thém vao nhitng cl phap thay doi.

Trong C++ c0 ba toan tir lam viéc vai cac thanh vién la @, ., va -
>, Pé biét khi nao dung ba toén tir tir ndy ciing phirc tap va d& nham lan. Trong
C# chling duoc thay thé véi mot todn tir duy nhat goi 1a (dot). Déi véi
ngudi méi hoc thi diéu nay va nhiing viéc cai tién khac 1am bét nham Ian va
don gian hon.

Néu chling ta da sir dung Java va tin rang nd don gian, thi chang ta s&
tim thiy ring C# ciing don gian. Hau hét moi ngudi déu khong tin ring
Java la ngon ngit don gian. Java va C++.
2.1.2. C# la ngon ngir hién dai

Piéu gi lam cho mot ngdn ngit hién dai.Nhiing dac tinh nhu 1a xu ly
ngoai 1&. Thu gom b nhé tu dong, nhitng kiéu dir liéu mé rong, va bao mat
m4, ngudn 14 nhitng dic tinh dugc mong doi trong mot ngdn ngir hién dai. C#
chua tat ca nhitng dac tinh trén. Néu 12 nguoi méi tinh trén phuc tap va kho
hiéu. Tuy nhién, ciing dung lo ling ching ta s& dan dan duoc tim hiéu nhimg

dac tinh qua cac chuong trong cudén sach nay.
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Con tré duoc tich hop vao ngdn ngit C++. Chlng ciing la nguyén
nhan gay ra nhitng rac réi cua ngdn ngit nay. C# loai bo nhirng phirc tap va ric
rdi phét sinh boi con tré. Trong C#, bd thu gom bd nhd ty dong va kiéu dir liéu
an toan dugc tich hop vao ngén ngit, s& loai bo nhimg van dé ric réi cua C++.
2.1.3. C# 1a ngdn ngir hwéng ddi twong
Nhitng dic diém chinh ctua ngdn ngit huéng ddi tuong (Object-oriented

language) 14 sy dong goi (encapsulation), su ké thira (inheritance) va da hinh
(polymorphism).C# hd tro tat ca nhitng dic tinh trén. Phan huéng bay chi tiét
trong mot chuong riéng ¢ phan sau.
2.1.4. C# 1a ngén ngir manh mé va ciing mém déo

Nhu da dé cap trudc, véi ngdn ngit C# chlng ta chi bi giéi han ¢ chinh
ban hay la tri tugng ctua ching ta. Ngon ngir nay khong dat nhiing rang
budc 18n nhitng viéc co6 thé 1am.C# duogc str dung cho nhiéu cac du an khac
nhau nhu 12 tao ra tng dung xur Iy van ban, ung dung dd hoa, ban tinh, hay
tham chi nhirng trinh bién dich cho cac ngdén ngir khac.
2.1.5. C# 1a ngon ngir it tir khoa

C# 1a ngdn ngit sir dung gii han nhitng tir khda. Phan lén cac tir khoa
duoc sir dung dé mo ta thong tin. Ching ta c6 thé nghi rang mdt ngdn ngit co
nhiéu tir khoa thi s& manh hon.
Piéu nay khdng phai sy that, it nhat la trong truong hop ngon ngir C#,

chung ta c6 thé tim thay rang ngdn ngit ndy co thé dugc st dung dé lam bat ctr
nhiém vu nao.

Bang sau liét ké cac tir khoda ctia ngdn ngir C#.

abstract default foreach object sizeof unsafe
as delegate goto operator stackalloc | ushort
base do if out static using
bool double implicit override string virtual
break else in params struct volatile
byte enum int private switch void
case event interface protected | this while
catch explicit internal public throw

char extern is readonly true
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checked | false lock ref try

class finally long return typeof
const fixed namespace | sbyte uint
continue | float new sealed ulong
decimal for null short unchecked

Bang 1.2: Tu khéa cua ngon ngir CH#.
2.1.6. C# la ngon ngir hwéng module
M3& ngudn C# c6 thé dugc viét trong nhiing phan duoc goi 1a nhiing 16p,
nhirng 16p naychtra cac phuong thuc thanh vién caa n6 . Nhirng 16p va nhiing
phuong thirc ¢6 thé duoc sir dung lai trong tng dung hay cac chuong trinh khac

Bang céch truyén cac mau thong tin dénnhitng 16p hay — phuong  thirc

chiing ta c6 thé tao ra nhitng ma ngudn duing lai ¢6 hiéu qua.
2.1.7. C# sé 1a mt ngoén ngir pho bién

C# la mot trong nhiing ngdn ngir 1ap trinh moi nhat. Vao thoi diém cub
n sach nay duoc viét, nd khong duoc viét nhur 1a mot ngdn ngit phd bién. Nhing
ngodn ngit ndy c6 mot sd 1y do dé tré thanh mot ngon ngir phd bién. Mot trong
nhitg dé do chinh Microsoft va sy cam két cua NET.

Microsoft mudn ngdn ngir C# trd nén phd bién. Mic di mot cong ty kho
ng thé 1am mot san pham tré nén phd bién, nhung nd cd thé hd trg. Cach day
khong lau Microsoft da gap sy that bai vé hé diéu hanh Microsoft Bob. Mic
dd Microsoft muén Bob tré nén phd bién nhung that bai. C# thay thé tot hon dé
dem dén thanh coéng so véi Bob That sy 1a khong biét khi ndo moi nguoi c6
trong cong ty Microsoft sir dung Bob trong cong viéc hang ngay caa ho. Tuy
nhén, v6i C# thi khéc, noduoc str dung bai Microsoft. Nhiéu san pham cua
cong ty nay da chuyén dbi va viét lai bang C#. Bang céach st dung ngén
ngit ndy Microsoft da xac nhan kha ning ctua C# can thiét cho nhitng nguoi lap
trinh. Micorosoft .NET 12 mot ly do khac dé dem dén su thanh cong cia C#.

NET la mot su thay d6i trong cach tao va thuc thi nhitng tmg dung.

Ngoai hai ly do trén ngdn ngit C# ciing s& tré' nén phd bién do nhitng da
¢ tinh cua ngdn ngir ndy duoc dé cap trong muc trudc nhu: don gian, hudng doi
tuong, manh mé...

2.1.8. Ngon ngir C# va nhirng ngon ngir khac
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Chuing ta da tirmg nghe dén nhimg ngdn ngit khac nhu Visual Basic, C+
+ va Java. C6 I& chlng ta cling tu hoi su kh&c nhau gitra ngbn ngir C# va nhiing
ngdn nglr d6. Va cling nhitng ngébn ngr d6. Va cling tu hai tai sao lai lya chon
ngdn ngit ndy dé hoc ma khong chon mot trong nhimg ngdn ngit kia.

C6 rat nhiéu ly do va chiing ta hdy xem mot sb sy so sanh  gitta ngon ngir
C# v6i nhitng ngdn ngir khac giup chiing ta phan nao tra 10i duoc nhiing thic
méc.

Microsoft ndi rang C# mang dén strc manh ctia ngon ngit C++ voi sy dé
dang ciia ngdn ngit Visual Basic. C6 thé né khong dé nhu Visual Basic, nhung
véi phién ban Visual Basic.NET (Version 7) thi ngang nhau. Béi vi ching dugc
viét lai tir mot nén tang. Chung ta c6 thé viét nhiéu chuong trinh véi it ma ngudn
hon néu dung C#.

Mac du C# loai bo mdt vai cac dac tinh cua C++, nhung bu lai né tranh
dugc nhitng 16i ma thudng gip trong ngdn ngit C++. Pidu ndy co thé tiét kiém
dugc hang gid hay tham chi hang ngay trong viéc hoan tat mot chuong trinh.
chiing ta s& hiéu nhiéu vé diéu nay trong cac chuong cia giao trinh.

Mot diéu quan trong khac véi C++ 1a ma ngudn C# khong doi hoi phai co
tap tin header. Tat ca mi ngudn dugc viét trong khai bdo mot 16p. Nhu da néi &
bén trén. NET runtime trong C# thuc hién viéc thu gom bd nhé ty dong. Do diéu
nay nén viéc st dung con tro trong C# it quan trong hon trong C++. Nhitng con
tré ciing c6 thé dugc str dung trong C# kho d6 nhitng doan ma ngudn nay s&
dugc danh dau 1a khong an toan (unsafe code).

C# cling tir bo Y tudng da ké thira nhu trong C++. Va sy khac biét khac 1a
C# dua thém thudc tinh vao trong mot 16p giong nhu trong Visual Basic.

Va nhiing thanh vién cta 16p duoc goi duy nhét bang toan tir "." khac vai
C++ c6 nhiéu cach goi trong cac tinh huéng khac nhau.

Mot ngdn ngir khac rat manh va pho bién 1a Java, gibng nhu C++ va C#
dugc phat trién dua trén C. Néu ching ta quyét dinh s& hoc Java sau nay, ching
ta s& tim duoc nhiéu cai ma hoc tir C# c6 thé duoc ap dung.

Piém gidng nhau C# va Jav 1a ca hai cuing bién dich ra ma trung gian: C#
bien dich ra MSIL con Java bién dich ra bytecode. Sau d6 ching dugc thuc hién
bang cach thong dich hodc bién dich just-in-time trong timg may 4o twong tng.
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Tuy nhién, trong ngdn ngir C# nhiéu hd tro dugce dwa ra dé bién dich ma
ngdn ngir trung gian sang ma may. bién dich md ngdn ngir C# chira nhidu kiéu
dit liéu co ban hon Java ciing cho phép nhiéu su mé rong véi kiéu dir liéu gid tri.

Tuong tu nhu Java, C# ciing tir bo tinh da ké thira trong mét 16p, tuy nh
ienmo hinh ké thira don ndy dugc mé rong boi tinh da ké thira nhiéu giao dién.
2.2. CAC BUGC CHUAN BI CHO CHUONG TRINH

Thong thuong, trong viéc phat trién phan mém, ngudi phat trién phai tuan tha
theo quy trinh phat trién phan mém mét cach nghiém ngit va quy trinh nay da
dugc thuan hoa. Tuy nhién trong pham Vi cua ching ta la tim hiéu mot ngon
ngit méi Va viét nhitng chuong trinh nho thi khdng doi héi khat khe viéc thuc
hién theo quy trinh. Nhung dé giai quyét dugc nhiing van dé thi ching ta ciing
can phai thyc hién ding theo c4c budc sau. Pau tién 12 phai xac dinh van dé can
giai quyét. Néu khong biét rd van dé thi ta khdng thé tim duoc phuong phat giai
quyét. Sau khi xac dinh dugc van dé, thi chiing ta co thé nghi ra cac ké hoach dé
thuc hién. Sau khi c6 mot ké hoach, thi c6 thé thuc thi ké hoach ndy. Sau khi ké
hoach duoc thuc thi, ching ta phai kiém tra lai két qua dé xem van dé duoc giai
quyét xong chua. Logic nay thuong duoc 4p dung trong nhiéu linh vuc khéc
nhau, trong d6 c6 1ap trinh.

Khi tao mot chuong trinh trong C# hay bat ctr ngdn ngir ndo, ching ta nén th
e0 nhitng budc tuan ty sau:

Xac dinh muc tiéu cua chuong trinh.

Xac dinh nhitng phuong phap giai quyét van dé. Tao mot chuong trinh dé
giai quyét van dé. Thyc thi chuong trinh dé xem két qua.

Vi dy muc tiéu dé viét chuwong trinh xir Iy van ban don gian, muc tiéu chinh |
a xay dung chuong trinh cho phép soan thao va luu trit nhitng chudi Ky tu hay
van ban. Néu khong c6 muc tiéu thi khong thé viét dugce chuong trinh hiéu qua.

Budc tht hai 1a quyét dinh dén phuong phéap dé viét chuong trinh. Budc nay
xac dinh nhiing thdng tin ndo can thiét dugc sir dung trong chuong trinh, cac
hinh thitc nao dugc st dung. Tir nhitng thong tin nay chdng ta rutra dugc
phuong phép dé giai quyét van dé.

Budc thir ba 1a budc cai dat, & bude nay c6 thé ding cac ngon ngir khac nhau
dé cai dat, tuy nhién, ngbn ngir phi hop dé giai quyét van dé mot cach t6t nhat
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s€ duoc chon . Trong pham Vi cua sach nay chung ta méac dinh la dung C#, don
gian 1a chiing ta dang tim hiéu no!

Va bude cudi cling 12 phan thyc thi chuong trinh dé xem két qua.

2.2.1. Chwong trinh C# don giin

Pé bat dau cho viéc tim hiéu ngdn ngir C# va tao tién dé cho cac chuong sau,
chuong dau tién trinh bay mot chuwong trinh C# don gian nhét.

Vi dy 2.1 : Chuong trinh C# dau tién.

class ChaoMung{static void Main( ){// Xuat ra man hinh

System.Console.WriteLine(“Chao Mung”);} }

Két qua:

Chao Mung

Sau khi viét xong chiing ta lwu dudi dang tap tin ¢d phan mo rong *.cs(C shar
p. Sau d6 bién dich va chay chuong trinh.

Két qua 1a mot chudi “Chao Mung” s& xuat hién trong man hinh console.

Céac muc sau s¢€ gidi thiéu xoay quanh vi du 2.1.

2.2.2. Lop, d6i twong va kiéu dir liéu (type)

Diéu cdt 16i cua lap trinh huéng dbi twong 14 tao ra cac kiéu moi.

Kiéu 1a mot thr dugc xem nhu triru tuong. NO co thé 1a mot bang dir licu,
mot tiéu trinh, hay mét nut 1énh trong mét ctra s6. Tom lai kiéu duge dinh nghia
nhu mot dang vira ¢6 thudc tinh chung (properties) va cac hanh vi ung xur
(behavior) cua no.

Néu trong mot ing dung trén Windows chiing ta tao ra ba ndt 1énh OK,Cance
I,Help, thi thuc chat 1a ching ta dnag dung ba thé hién cia mot kiéu nit trong
Windows va cac nut nay cung chia sé cac thudc tinh va hanh vi chung cta ching
véi nhau. Vi du , cac nut ¢6 cac thudc tinh nhu kich thudce, vi tri, nhan tén (
label) tuy nhién mdi thudc tinh ciia mot thé hién khdng nhat  thiét phai giéng
nhau, va thuong thi ching khac nhau, nhu nat OK c6 nhén 1a “OK”, Cancel cé
nhan la “Cancel”...Ngoai ra cac nat nay cé cac hanh vi img xtr chung nhu kha na

ng v&, kich hoat dap tng cac thong diép nhan tuy theo timg chic ning dic biét
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cia timg loaithi ndi dung ung xir khdc nhau, nhung tit ca ching duoc
xem nhu 13 cling mot kiéu.

Ciing nhu nhiéu ngdn ngir 1ap trinh hudng dbi twong khac, kiéu trong C# duo
¢ dinh nghia 1a mot 16p (class), va cac thé hién cua timg 16p dugc goi 1a dbi
tugng(object). Trong céc chuong ké tiép sé trinh bay cac kiéu khac nhau ngoai
kiéu 16p nhu kiéu liét ké, cau tric va kiéu uy quyén (delegates).

Quay lai chuwong trinh ChaoMung trén, chuong trinh nay chi c6 mot kiéu don
gian 1a 16p ChaoMung. Dé dinh nghia mét kiéu 16p trong C# chiing ta phai dung
tir khoac class, tiép sau 14 tén 16p trong vi du trén 16p 1a ChaoMung. Sau d6 dinh
nghia cac thudc tinh va hanh dong cua 16p. Thudc tinh va hanh dong phai nam
trong dau {}.

Ghi chi: Khai bao 16p trong C# khong c6 dau ; sau ngodc }cudi cung cla
16p, Va khac véi 16p trong C/C++ 1a chia thanh 2 phan header va phan dinh
nghia. TRong C#, dinh nghia mot 16p duoc goi trong dau {} sau tén 16p va
trong cung maot tap tin.

2.2.3. Phwong thirc

Hai thanh phan chinh cdu thanh mot 16p 1a thudc tinh hay tinh chat va phuon
g thtrc hay con goi 1a hanh dong Gmg xir cta d6i tugng. Trong C# hanh vi duoc
dinh nghia nhu mdt phuong thic thanh vién cua 16p.

Phuong thire chinh 1a cac ham duoc dinh nghia trong 16p. Do d6, ta con co
thé goi cac phuong thic thanh vién 1a cac ham thanh vién trong mot 16p.
Cac phuong thirc nay chi ra rang ca hanh dong ma 16p c6 thé lam dugc cung véi
cac cach thitc lam hanh dong d6. Thong thuong, tén ctia phuong thirc
thuong dugc dat theo tén hanh dong, vi du nhu DrawLine() hay GetString(). Tuy
nhién trong vi du 2.1 vira trinh bay, ching ta c6 ham thanh vién la Main()
ham nay 14 ham dic biét, khdng md ta hanh dong nao cua 16p hét, nd duge  Xxéac
dinh 1am ham dau vao cua 16p (entry point) thuong duoc dit theo tén hanh
dong.vi du nhu DrawLine() hay GetString(). Tuy nhién trong vi du 2.2 vira trinh
bay , ching ta ¢6 ham thanh vién Main() ham nay la ham dac biét , khong mo ta
hanh dong nao cua 16p hét, n6 duoc xac dinh 13 ham dau vao cua 16p

(entry point) va dugc CRL goi dau tién khi thyc thi.
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Ghi chi: Trong C#, ham Main() duoc viét ky tu hoa dau, va c6 thé tra vé gia
tri void hay in. Khi chuong trinh thuc thi CLR goi ham Main() dau tién, Ham
Main() 13 ddu cua chuong trinh va mdi chuong trinh phai c6 mot ham Main().

Poi khi chuong trinh ¢6 nhidu ham Main() nhung lic ndy ta phai xac dinh
cac chi dan bién dich ¢¢ CLR biét ddu 1a ham Main() diu vao duy nhat trong
chuong trinh. Vi¢c khia bao phuong thirc dugc xem nhu 1la mdt sy giao udc gitra
nguoi tao ra 10p va ngudi sir dung 16p nay. Nguoi xay dung cac 16p cling ¢ thé
1a nguoi dung 16p d6, nhung khong hoan toan nhu vay. Vi vy co thé cac 1p
nay dyc xay dung thanh cac thu vién chuan va cung cap cho cac nhom phat trién
khac. Do vay viéc tuan thu theo cac qui tac la rat can thiét. Dé khai bao tén cua
phuong thirc, phai xac dinh kiéu gia tri vé, tén ctia phuong thirc va cudi cung 13
tham sb can thiét cho phuong thure thuc hién.

2.2.4. Chu thich

Mot chuong trinh dugc viét 161 thi can phai ¢6 chu thich cac doan ma duogc
cac doan chu thich nay s€ khong dugc bién dich va cling khong tham gia vao
chuong trinh. Muc dich chinh 13 ham cho doan mi ngudn rd rang va dé hiéu.
Trong vi du 2.1 ¢6 mdt dong chu thich :// Xuat ra man hinh. Mgt chudi chu thich
trén mot dong thi bat dau bang ki tu "/". KHi trinh bién dich gip hai ky tu nay
thi s€ bé qua dong do.

Ngoai ra C# con cho phép kiéu chi thich cho mdty hay nhiéu dong, va ta
phai khai bao "/*" & phan dau chu thich va két thiic chu thich 1a ki tu "*/".

Vi du 2.2 : Minh hoa dung chu thich trén nhiéu dong.

class ChaoMung

{static void Main(){/* Xuat ra man hinh chuoi ‘chao mung’

Str dung ham WriteLine cua lop System.Console

*/System.Console. WriteLine(“Chao Mung”);} }

Két qua:

Chao Mung
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Ngoai hai kiéu ch thich trén gibng trong C/C++ thi C# con hd tro thém kiéu
thr ba ciing 13 kiéu cudi cung, kiéu nay chira cac dinh dang XML nhim xuét ra
tap tin XML khi bién dich dé tao suu liéu cho ma nguén. Chung ta s€ ban kiéu
nay trong cac chuong trinh ¢ cac phan tiép.

2.2.5. Ung dung Console

Vi du don gian trén duoc goi la ing dung console, tng dung nao giao ti€p
véi nguoi dung  théng quan ban phim va khéng cé giao dién nguoi  dung
(U1), gidng nhu c4c img dung thuong thiy trong Windows.

Trong cac chuong xay dung cac ing dung nang cao trén Windows hay Web
thi ta méi dung céc giao dién d6 hoa. Con dé tim hiéu vé ngén ngir C# thuan tuy
thi cach tot nhat 1a ta viét cac ung dung console. Trong hai tmg dung don
gian trén ta da dung phuong thire WriteLine() ctia 16p Console.

Phuong thtrc ndy s& xuat ra man hinh dong 1énh hay man hinh DOS ~ chudi
tham s dua vao, cu thé 1a chudi “Chao Mung”.

Namespace

Nhu ching ta da biét .NET cung cap mot thu vién céc 16p d6 so va thu  vién
nay co tén la FCL (Framework Class Library).

Trong d6 Console chi 1a mét 16p nho trong hang ngan 16p trong thu vién.

Moi 16p ¢6 mot tén riéng, vi vay FCL c6 hang ngan tén nhu ArrayList,
Dictionary , FileSelector,...

Piéu nay ndy sinh van dé, nguoi 1ap trinh khong thé nao nhé hét duoc tén
ctia cac 16p trong .NET Framework. Té hon nita 1 sau nay c6 thé ta tao lai mot
16p tring voi 16p di c6 chang han. Vi du trong qua trinh phat trién mot Gmg dung
ta can xay dung mot 19p tir dién va lay tén Ia Dictionary,va diéu nay dan dén su
tranh chap khi bién dich vi C# chi cho phép mot tén duy nhat.

Chiéc chén rang khi d6 ching ta phai doi tén cua 16p tir dién mata vira  tao
thanh mot cai tén khac chang han nhu my Dictionary. Khi d6 s& lam cho viéc
phat trién cac tmg dung tré nén phuc tap, cong kénh. Dén mét sy phat trién
nhat dinh ndo do thi chinh 1a con 4 mong cho nha phat trién.

Giai phap dé giai quyét van dé nay la viéc tao ra mot namespace, namsespace
s& han ché pham vi cua mot tén, 1am cho tén nay chi c¢6 ¥ nghia trong ving da
dinh nghia.
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Gia str c6 mot nguoi né1 Tung 1a mot k¥ su, tur ky su phai di kem vd1 mot
linh vire nhét dinh nao d6, vi néuy khong thi chiing ta s& khong biét dugc 1a anh
ta 1a mot k§ su cau duong, co khi hay phan mém. Khi ¢6 mot 1ap trinh vién C#
s& bao rang Tung la  CauDuong.KySu phan biét véi CoKhi.KySu hay
PhanMem.KySu. Namespace trong truong hop nay la CauDuong
CoKhi.PhanMem s& han ché pham Vi cua nhiing tir theo sau. N6 tao ra mot viing
khong gian dé tén sau d6 co nghia.

Tuong tu nhu vay ta clr tao cic namespace dé phan thanh cac ving cac ving
cho cac 16p trung tén khong tranh chip véi nhau. Tuong ty nhu vy NET
Framework c6 thé xay dung mot 16p Dictionary bén
trongnamespace System.Collections, va tuong tmg ta c6 thé tao mot
16pDictionary khac nam trong namespace ProgramCSharp.DataStructures, diéu
nay hoan toan khdng dan dén su tranh chap voi nhau.

Trong vi du minh hoa 1.2 d6i tugng Console bi han ché boi namespace
bang viéc sir dung ma Iénh: System.Console.WriteLine();

2.2.6. Toan tir .’

Trong vi du 2.2 trén dau "' duoc st dung dé truy cap dén phuong thtc hay dit
liéu trong mot 16p ( trong trudng hop nay phuong thic 1a WriteLine(), va ngan
cach giira tén 16p dén mot namespace xac nhan ( namespace System va 19p 1a
console). Viéc thuc hién nay theo tir trén xudng, trong d6 mic dau tién
Namespace 13 System, tiép theo 14 16p Console, va cudi cing 1a truy cap dén cac
phuong thtrc hay thudc tinh ctia 16p. Trong nhiéu truong hop namespace co thé
dugc chia thanh cdc namespace con goi la subnamespace nhu
Configuration,Collections,Data va con rt nhiéu nita, hon nita trong namespace
Collection con chia thanh nhiéu namespace con nita. Namespace gitip ching ta
t6 chirc va ngin cach nhitng kiéu. Khi ching ta viét mot chuong trinh C# phirc
tap , ching ta c6 thé phai tao mot kién truc.

2.2.7. Twr khoa using

Pé lam cho chuong trinh gon hon, va khong can phai viét timg namespace
Pé lam cho chuong trinh gon hon va khong can viét timg namespace C# cung
cap tir khoa 1a using, sau tir khoa nay 1 mdt namespace hay subnamespace véi

mo ta day du trong cau trac phan cap cua no.
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Ta c6 thé dung dong 1énh : using System; ¢ dau chwong trinh va khi d6 trong
chuong trinh néu ching ta c6 dung ddi twgng Console thi khong can phéao viét
day du : System.Console. ma chi can viét Console. thoi.

Vi du 2.3: Dung khoa using

using System;class ChaoMung

{static void Main(){//Xuat ra man hinh chuoi thong bao
Console.WriteLine(“Chao Mung”); }}

Két qua:

Chao Mung

Luu y rang phai dit cau using System trudc dinh nghia 16p ChaoMung. Mic
du chiing ta chi dinh rang ching ta sir dung namespace System va khong giong
nhu cic ngdn ngit khac, khong thé chi dinh rang ching ta st dung d6i tugng
System.Console

Vi du 2.4: Khong hop 1€ trong C#.

using System.Console;class ChaoMung{static void Main()

{/[Xuat ra man hinh chuoi thong bao

WriteLine(“Chao Mung”);} }

Poan chuong trinh trén khi bién dich s& duoc thong bdo mot 16i nhu sau:
error CS0138: A using namespace directive can only be applied to  namespace;
‘System.Console’ is a class not a namespace.

Céch biéu dién namepace co thé lam giam nhiéu thao tac gb ban phin, Nhung
n6 co thé s& khong dem lai loi ich ndo boi vi nd c6 thé lam xdo tréon nhiing
namespace co tén khac nhau. Giai phap chung la chung tc st dung tir khoa using
voi cac namespace da dugc xdy dung san , cac namespace do ching ta tao ra .
nhimg namespace ndy chiing ta nam chac suu liéu vé né. Con déi véi namespace
do céc hing thir ba cung cép thi chung ta khong nén dung tir khoa using.

Phan biét chir thuwong va chit hoa
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Ciing giébng nhu C/C++, C# 1a ngdn ngir phan biét chit thuong voi chit hoa
di déu nay co nghia rang hai cau 1énh WriteLine thi khac v6i WriteLine va cling
khéac véi WRITELINE.

Pang tiéc 1a C# khong gidng nhu VB , Mbi truong phat trién C# s& khong tur
stra cac 16i ndy. Cung gidng nhu C/C++,C# 1a khong ty sira 16i ndy, néu chung ta
viét hai chit voi cach khac nhau thi cung ta c6 thé dua vao chuong trinh g& rdi
tim ra cac 161 ndy. D¢ tranh viéc lang phi thoi gian va cong stc , ngudi ta phat
trién mot sd qui udc cho cach dat tén bién,hﬁng,hém,vé nhiéu dinh danh khac
nlra. Qui udc trong gido trinh nay dung ct phap lac da (vamel notation) cho tén
bién va ca phap Pascal cho ham, hang, va thudc tinh.

Vi du:

Bién myDictionary theo cach dat tén ci phap lac dd. Ham DrawLine, thudc
tinh ColorBackground theo cach dat tén cu phap Pascal.

2.2.8. Tu khoa static
Ham Main() trong vi du minh hoa trén cé nhiéu hon mot cach thiét ké. Trong

minh hoa nay,ham Main() dugc khai b4o véi kiéu tra vé 13 void, tircla ham nay k
hong tra vé bat cir gia tri nao ca. Poi khi can kiém tra chuong trinh c6 thyc hién
dung hay khdng, nguoi lap trinh c6  thé  khai bdo hamMain() tra vé mot gia tri
nao do dé xac dinh két qua thuc hién ctia chwong trinh.

Trong khai bao cua vi du trén c6 dung tir khoa static: static void Main()s.......3
Tir khéa nay chi ra rang ham Main() c6 thé duoc goi ma khdng can phai tao  ddi
tuong ddi twong Chao Mung. Nhiing van dé lién quan dén khai bao 16p phuong

thie, hay thidc tinh s& dugc trinh bay chi tiét trong cac chuong tiép theo.
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CHUONG 3 THIET KE GIAO DIEN PIEU KHIEN QUA TRINH
CHUP ANH TU PONG CUA MAY PO THAN NHIET KHONG
TIEP XUC

3.1. PONG CO BUOC
3.1.1. Cau tao va nguyén li hoat dong ciia déng co buéc

Hinh 3. 1. Pong co budc trong thyc té

Dong co budc (Step Motor — Stepper Motor hay Stepping Motor) 1a mot
thiét bi co dién, n6 chuyén doi nang lugng dién thanh co nang. Ngoai ra, n6 la
mot dong co dién khong c6 chdi than, dong bo, co thé chia mot vong quay day
du thanh mot s budc mé rong. Truc cua dong co quay qua mdt goéc ¢ dinh cho
mdi xung roi rac. Khi mot chudi xung duoc ap dung, né s& duoc chuyén qua mot
gbc nhat dinh. Géc ma truc dong co bude quay cho mdi xung dugce goi 1a goc
budc, thudng duge biéu thi bang do.

Néu goc bude cang nho thi s6 bude trén mdi vong quay cang 1én va do
chinh xac cua vi tri thu dugc cang 16n. Cac goc budc ¢ thé 16n t6i 90 do va nho
dén 0,72 do, tuy nhién, cac géc budce thuong dugc s dung 1a 1,8 do, 2,5 do, 7,5
doé va 15 do.

3.1.2. Piéu khién ddng co bwéc

A4988 1a mét trinh diéu khién vi budc dé diéu khién dong co budc ludng
cuc ¢6 bo dich tich hop dé van hanh dé dang. Piéu nay c6 nghia la ching ta co
thé diéu khién dong co budc chi véi 2 chan tir bd diéu khién cua chung ta hodc

mot chan dé diéu khién hudng quay va chan kia dé diéu khién cac budc.
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Hinh 3. 2. A4988 trinh diéu khién budc

Driver cung cap nam do phan giai budc khac nhau: bude du, Y2 bude, Y budc,

1/8 budc va 1/16 bude. Ngoai ra, nd ¢6 mot bién tré' dé diéu chinh dau ra hién

tai, tat khi nhiét do qua cao va bao v¢ dong dién cheo.

Ngudn vao ctia nd 1a tir 3 dén 5,5 V va dong dién t6i da trén mdi pha 1a 2A néu

duoc 1am mat bod sung tdt hodc dong dién lién tuc 1A mdi pha ma khong can tan

nhiét hodc lam mat.
Bang 3. 1. A4988- Thong s6 k¥ thuat

Minimum Logic Voltage: v
Maximum Logic Voltage: 5.5V
Continuous current per phase: 1L A
Maximum current per phase: 2 A
Minimum Operating Voltage: a8 v
Maximum Operating Voltage: s v

3.1.3. Chan ra Driver A4988

Bat dau véi 2 chan ¢ ntt bén phai dé cap nguon cho trinh diéu khién, chan

VDD va Ground ma ching t6i can két ndi chung v&i nguoén dién tir 3 dén 5,5 V

va trong truong hop cua chung t6i s€ la bo di€u khién cua chung t61, Arduino

Board s& cung cap 5 V. 4 chan sau day dé két ni dong co. Cac chan 1A va 1B

s€ dugc két nd1 voi mot cudn day cia dong co va chan 2A va 2B vai cudn day

khac cua dong co. Dé cung cip niang luong cho dong co, chung toi st dung 2

chan tiép theo, Ground va VMOT ma ching t6i can két ndi ching véi Ngudn
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cung cap tir 8 dén 35 V va chung t6i ciing can st dung tu tach roi voi it nhat 47

PhaF dé bao v¢ board diéu khién khoi cac xung di¢n ap.

Motor Power
Supply (8-35V)

jid- HowToMechatronics .- Foi

Y Y Y Y )

roller
-5.5v

Hinh 3. 3. So d6 két ndi dugce co bude

Hai chan tiép theo, Step va Direction 1a cdc chan ma chung ta thuc su su
dung dé diéu khién chuyén dong cta dong co. Chan Direction diéu khién huéng
quay ctia dong co va chung ta can két ndi n6 vi mot trong cac chan ki thuat sd
trén vi diéu khién, hodc trong truong hop cia toi, toi s& két ndi nd vai chan sd 4
cua Board Arduino.

Véi chan Step, chung ta diéu khién mirosteps ctua dong co va vdi mdi
xung duogc gui to1 chan nay, dong co s€ di chuyén mot budce. Vi vay, diéu do co
nghia 14 khéng can bat ky chuong trinh phirc tap, board chuyén pha, dong diéu
khién tan sd, v.v., vi trinh dich tich hop cua Driver A4988 ddm nhiém moi thir.
O day chung ta khong nén ndi chung trong chuong trinh ctia minh.

Tiép theo 1a chan SLEEP va muc logic thap dit board & ché d6 nghi dé
giam thiéu murc tiéu thy dién khi dong co khong dugc st dung. Chan RESET dat
trinh dich sang trang thai Home dugc xac dinh trudc. Trang thai Home hodc Vi
tri Microstep Home nay c6 thé duoc nhin thay tir Board dir liéu A4988. Vi vay,
day 1a vi tri ban dau tir noi dong co khoi dong va chung khac nhau tiy thudc vao
d6 phan giai microstep. Néu trang thai dau vao ctia chan nay & muc logic thap,
tat ca cac diu vao STEP sé& bj bo qua. Chan Reset 1a mgt chan ndi, vi vay néu
chung ta khong c6 ¥ dinh diéu khién no trong chuwong trinh cua minh, chung ta
can két ndi né v4i chan SLEEP dé dua nd 1én murc cao va bat board.
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Béang 3. 2. Bang mutc chan cho MS
MS1 MS2 MS3 Resolution

LOW LOW LOW Full Step
HIGH LOW LOW Halft Step
LOW HIGH LOW Quarter Step
HIGH HIGH LOW Eighth step
HIGH HIGH HIGH Sixteenth Step

3 chan tiép theo (MS1, MS2 va MS3) la dé chon mét trong nim do phan
giai theo board & trén. Cac chan nay co6 dién trd bén trong, vi vay néu chung ta
ngat két ndi, board s& hoat dong & ché do bude du.

Cudi cung, chan ENABLE dugc st dung dé bat hodc tat cac dau ra FET.

Vi vay, muc cao s€ gilr cho dau ra bi v6 hi¢u hoa.

3.2. CAC CAM BIEN SU DUNG TRONG PO AN
3.2.1. Cam bién khong tiép xuc Ztemp TN901

+ MO ta san pham
- Cam bién nhiét do khong tiép xtc ZTEMP TN901 14 loai cam bién
nhiét do hong ngoai c6 do chinh x4c va do nhay cao véi @ nhiéu
tin hiéu thap thi day 1a dong cam bién thich hop su dung trong cac
ting dung nhu lam stng ban nhiét do khong tiép xdc, tram do nhiét
d6 khéng tiép xuc, ...
- Hién nay c6 rat nhiéu loai cam bién do nhiét d6 khong tiép xuc
nhung chét lugng do ctia san pham d6 khong on dinh chinh vi thé
TL901 chinh la giai phap hitu hi¢u cho viéc tan hi¢u nang do nhiét
do trén cac thiét bi do nhiét do tir xa.
+ Thong so6 ki thuat
- bién ap hoat dong: 3.3V
- Pham vi do: -33 ~ 220°C
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- Sai s6: £2%, 2°C

- Ty 1€ do ( distance:spot) 1:1

- Bd nhay: 1/16°C = 0.0625

- Tan sd cap nhat dir li¢u: 1.4Hz

- Budc song: Sum ~ 14um

+ Tinh nang
TN901 duoc thiét ké nho gon voi nhiéu tinh nang dac bi¢t sau day:

- Cam bién nay c6 thé bu nhiét d6 moi truong giup tang do chinh xéac
khi do nhiét do trén con nguoi.

- ZTEMP TL901 tich hop tinh ning SOC ( System On Chip ) dé tdi
uu héa thiét ké khién cam bién tré nén nho gon va tiét kiém chi phi
nhat co thé.

- St dung ngudn dién thap 3.3V trong khi d6 cic dong cam bién
khac phai stir dung dién ap tr 5V tro 1én.

- Dit liéu do duoc cta loai cam bién do nhiét do nay co thé dugc luu
vao trong EEPROM.

+ Khoang cach do
Cam bién nhiét do khong tiép xic ZTEMP TN901 c6 thé do chinh xac
trong khoang tr 5 — 15 cmvaty 1€ do 1a 1:1.
Khi ma khoang cach 1a 10 inch thi kich thudc diém do ludn 1 10 inch
Khi ma khoang cach 1a 20 inch thi kich thudc diém do ludn 1 20 inch
NGi cach khéc, goc nhin la 26,6*2 = 53,2.

> o O 0 9

Hinh 3. 4. Khoang do ctia cam bién TN901
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3.2.2. Cam bién hong ngoai

Cam bién vat can hong ngoai E18-D8ONK dung anh sang hong ngoai dé xac
dinh khoang céch to1 vat can cho do phan hdi nhanh va rat it nhiéu do s dung
mat nhan va phat tia hdng ngoai theo tan so riéng biét. Cam bién c6 thé chinh
khoang cach bao mong mudn thong qua bién trd, ngd ra cam bién & dang cuc
thu ho nén can thém 1 trd treo 18n ngudn & chan Tin hiéu khi st dung.

Théng so ky thudt: ,
Nguon dién cung cap: SVDC.

Khoang cach phat hién: 3 ~ 80cm.

C6 thé diéu chinh khoang cach qua bién tro.

Dong kich ngd ra: 300mA.

Ngb ra dang NPN cuc thu hd gitip tiy bién duoc dién ap ngd ra, trd treo
1én 4p bao nhiéu sé& tao thanh dién ap ngd ra by nhiéu.

Chét liéu san pham: nhya.

C6 led hién thi ngd ra mau do.

Kich thuéce: 1.8cm (D) x 7.0cm (L).

So do chain: ‘
Mau nau: VCC, nguon duong SVDC.

Mau xanh dwong: GND, ngudn 4m 0VDC
Mau den: Chén tin hiéu ngd ra cuc thu hd NPN, can phai ¢ trd kéo dé

tao thanh murc cao.

3.2.3. Cam bién siéu am (HC-SRF04)

Cam bién siéu am HC-SR04 (Ultrasonic Sensor) duoc st dung rat phd
bién dé xac dinh khoang cach vi gia thanh ré va kha chinh xac. Cam bién siéu
am HC-SR04 str dung song siéu am va co thé do khoang cach trong khoang tir 2
-> 300cm.

g%

S o o

Sy
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Hinh 3. 5. HC-SR04
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Nguyeén ly hoat dong: ,
bé do khoang cach, ta s€ phat 1 xung rat ngan (5 microSeconds) tur

chan Trig. Sau d6, cam bién siéu am s& tao ra 1 xung HIGH & chan Echo cho
dén khi nhan lai dugc song phan xa & pin nay. Chiéu rong ciia xung s& bang vai
thoi gian song siéu 4m duoc phat tir cam bién va quay trd lai.

Téc d6 cua 4m thanh trong khong khi 1a 340 m/s (hing sé vat 1y), tuong
duong voi 29,412 microSeconds/cm (106 / (340*100)). Khi da tinh dugc thoi
gian, ta s chia cho 29,412 dé nhan duoc khoang cach.

BIEU PO THOI GIAN CUA SRF05

xung trigger, tbi
thiéu I3 10ms

XUNG TRIGGER ﬂ
8 xung do SRFO0S phit ra
XUNG PHAT SRF05 ’[’""mmm

xung echo 100us - xung sé& dugc kéo

25ms néu thay vit vé 0 sau 30ms néu

cin khong thiy vit can
ECHO

Hinh 3. 6. Biéu db thoi gian
Bang 3. 3. Cac chan chtc nang

VCC Cép ngudn cho cam bién (5V) hodc 3.3V & cam bién 3V3
TRIGGER | Chén phat song am. La chu ky ctia ctia dién cao /thap dién ra.

Trang thai ban dau 1a 0V, khi c6 tin hiéu tra vé s& 1a 5V va sau
d6 tr vé OV

GND No6i cuc 4m cia mach

ouT Khong st dung

ECHO

3.2.4. Cong tic hanh trinh

Nguyén ly hoat dong cong tac hanh trinh: & di€u ki¢n binh thuong, tiép diém
giita chan COM va chan NC sé& dugc dau voi nhau. Khi ¢6 luc tic dong 1én can
tac dong thi tiép diém giira chan COM + chan NC s& hd va chuyén qua chan
COM + chan NO.

Cong tic hanh trinh 1a thiét bi gitp chuyén ddi chuyén dong co thanh tin hiéu

dién dé phuc vu cho qua trinh diéu khién va giam sat. O ddy trong do 4n nay,
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cong tic hanh trinh giup xac dinh vi tri gbc cho co cu 1én xubng cua hé théng

do than nhiét ty dong.

)

|
1
T pr———
WA

Hinh 3. 7. Nguyén li hoat dong ctia cong tic hanh trinh

3.3. KET NOI VOI LCD QUA GIAO THUC 12C

+ Thong s ky thuat LCD 16x2: ,
LCD 16x2 duoc str dung dé hién thi trang thai hoac cac thong so.

LCD 16x2 ¢6 16 chan trong do 8 chan dir liéu (DO - D7) va 3 chéan
diéu khién (RS, RW, EN).
5 chan con lai dung dé cap ngudn va dén nén cho LCD 16x2.
Céc chan diéu khién giup ta d& dang cau hinh LCD ¢ ché d6 1énh hoic
ché do dir liéu.
Chung con gitp ta c4u hinh & ché d6 doc hodc ghi.

LCD 16x2 c6 thé sir dung & ché do 4 bit hodc 8 bit tiiy theo ing dung ta dang

lam.

+ Module 12C Arduino

Hinh 3. 8. Module 12C LCD 16x2
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LCD c6 qua nhiéu nhiéu chan gay kho khan trong qué trinh dau ndi va chiém
dung nhiéu chén trén vi diéu khién.
Module 12C LCD ra doi va giai quyét van dé nay.

Thay vi phai mat 6 chan vi diéu khién dé két néi véi LCD 16x2 (RS, EN,
D7, D6, D5 va D4) thi module IC2 ban chi can tén 2 chan (SCL, SDA) dé két
nbi.

Module 12C h trg cac loai LCD st dung driver HD44780(LCD 16x2, LCD
20x4, ...) va tuong thich voi hau hét cac vi diéu khién hién nay.

+ Uu diém ‘ 7

Tiét kiém chan cho vi di€u khién.
Dé dang két ndi véi LCD.
+ Thong s0 ki thuat
Dién ap hoat dong: 2.5-6V DC.
Ho trog man hinh: LCD1602,1604,2004 (driver HD44780).
Giao tiép: 12C.
Pia chi mic dinh: 0X27 (c6 thé diéu chinh bang ngin mach chan
AO0/A1/A2).
Tich hop Jump chét dé cung cap dén cho LCD hodc ngit.
Tich hop bién tré xoay diéu chinh d6 twong phan cho LCD.
Pé sir dung man hinh LCD giao tiép 12C st dung Arduino thi ta can cai dat thu
vién Liquidcrystal_I12C.

3.4. SOPO NGUYEN LY MACH VA GIAO DIEN NGUOI DUNG TREN
C#
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€1 100uF1

Power Plug 12v1

Power Pug 5V1

=R

Hinh 3. 9. So d6 nguyén 1y mach
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3.5. CODE THAM KHAO

#include <Wire.h>

#include <LiquidCrystal_I2C.h>

/nclude the AccelStepper library:

#include <AccelStepper.h>

/I Define stepper motor connections and motor interface type. Motor interface type must be set to

1 when using a driver:

#define dirPin 4

#define stepPin 7

#define IR 3

#define motorinterfaceType 1

#define STEPS 3200

AccelStepper stepperl = AccelStepper(motorinterfaceType, stepPin, dirPin);
I
LiquidCrystal_12C lcd(0x3f,16,2);
I
I
const int limitSW=2;

const int LED=13;

const int highSpeed=600;
const int lowSpeed=100;
const long stepMax=42000;

1

const int pingPin = 5; // Trigger Pin of Ultrasonic Sensor
const int echoPin =6 ; I Echo Pin of Ultrasonic Sensor
1l

float Obj,Envi;

char index=0;

1

long steps=0; //so buoc da dich chuyen

1

int out=0;

1

long curPos=0;
void setup() {
Serial.begin(9600);

led.init(); //Khéi dong man hinh. Bit diu cho phép Arduino sir dung man hinh
led.backlight(); //Bét dén nén

MNed.print(* XIN CHAO BAN ");

1

pinMode (limitSW,INPUT_PULLUP);

pinMode (IR,INPUT_PULLUP);

1

stepperl.setMaxSpeed(5000);
stepperl.setAcceleration(5000);
I

pinMode(pingPin, OUTPUT);
pinMode(echoPin, INPUT );
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I
goHome();

}
I

1l
int disMes()
{
intcm;
return cm;
}
1l
int docCbKc()
{
//do khoang cach
/I neu loi cam bien thi do lai 3 lan
[ltra ve 1000 neu co loi
/Ikhong loi tra ve gia tri (cm)
int d=0;
char doc=0;
d=disMes();
if (d==1000)
{
for (doc=0;doc++;doc<3) //thu doc lai 3 lan
{
/I delay(100);
d=disMes();
if (d!'=1000)
return d;
}
return 1000; //tra ve ma: loi cam bien (1000)
}
else
{
return d; //tra ve khoang cach neu khong loi
}
}

1
void up(long buoc)
{
curPos=stepperl.currentPosition();
IllIstepperl.setCurrentPosition(0);
stepperl.setMaxSpeed(5000);
stepperl.setAcceleration(5000);

/I chuyen dong len n buoc

while((stepperl.currentPosition() != (curPos+buoc))&&(stepperl.currentPosition() <=stepMax))
//bao ve qua so buoc

{
stepperl.setSpeed(1000);

stepperl.runSpeed();
}
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}
I

void down(long buoc)
{
/Istepperl.setCurrentPosition(0);
stepperl.setMaxSpeed(4000);
stepperl.setAcceleration(4000);
/I chuyen dong len n buoc
curPos=stepperl.currentPosition();
long s=0;
if (curPos>buoc)
s=curPos-buoc;
else
s=0;

while(stepperl.currentPosition() !=s)
{
stepperl.setSpeed(-1000);
stepperl.runSpeed();
if ('digitalRead(limitSW)) //gap cong tac hanh trinh
break;
}

}
I

void goHome()

{

stepperl.setMaxSpeed(5000);
stepperl.setAcceleration(5000);
stepperl.setCurrentPosition(0);

while(stepperl.currentPosition() !=0) //chay len 1 doan nho
{
stepperl.setSpeed(400);
stepperl.runSpeed();

}

out=0;
while(out==0) //chay xuong toc do cao
{
stepperl.setSpeed(-3200);
stepperl.runSpeed();
if (IdigitalRead(limitSW)) //cong tac hanh trinh
out=1;
}
stepperl.setCurrentPosition(0);
1
while(stepperl.currentPosition() '=300) //chay len toc do cham
{
stepperl.setSpeed(200);
stepperl.runSpeed();

48



}

out=0;

while(out==0) //chay xuong cham den khi cham cong tac hanh trinh

{
stepperl.setSpeed(-200);
stepperl.runSpeed();
if ('digitalRead(limitSW))
out=1,;

}

stepperl.setCurrentPosition(0); //dat vi tri goc

index=0;
steps=0;

}
I

float temMes()
{

float ObjTem[3],EnTem][3];
return Obj;

}

1l
bool checkIR()
{
/lco nguoi trave: 1
/Ikhong nguoi tra ve: 0

if (digitalRead(IR))
{
delay(2);
if ("digitalRead(IR)) //check to ensure
return 1;
else
return 0;
}
else
return 0;
/*
if (PIND & 0xf7)==1)
return 1;
else
return 0;
*/

/— chuong trinh chinh

void loop() {

float t;

char check=0;

int d=0;

char r=0;
digitalWrite(LED,digitalRead(IR)); //test
if (index==0)
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Icd.setCursor(0,0);
lcd.print(" MAY DO THAN ");
Icd.setCursor(0,1);
lcd.print(" NHIET TU DONG ');
delay(1000);
d=docCbKc();
if ((d >0)&&(d<50)&&(checkIR()))
{
delay(500);
d=docCbKc();
if (d >0)&&(d<50)&&(checkIR()))
index=1;
// gui du lieu len may tinh de phat ra am thanh
Serial.print(*'1"");
Icd.clear();
lcd.print("* XIN CHAO BAN ™);
delay(1000);
Icd.setCursor(0,0);
lcd.print(""VUI LONG GIU KC ™);
Icd.setCursor(0,1);
lcd.print("" 20CM - 30 CM ");

steps=0;
}
}
else
if (index==1)
{

/Istepperl.setCurrentPosition(steps);
check=0;

stepperl.setMaxSpeed(5000);
stepperl.setAcceleration(5000);
while(stepperl.currentPosition() !=stepMax)

{
stepperl.setSpeed(3000);

[Isteps++;
//delayMicroseconds(10);
Iif('checklIR())
if (digitalRead(IR)) //neu co nguoi
{
delay(2);
if (digitalRead(IR))
{
check=1; //thu check
break; //out while
}

}
stepperl.runSpeed();
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if (check==0)
{
Serial.print(*'2");
Icd.clear();
lcd.print(""NGOAI PHAM VI HT");
delay(4000);
index=2; //thoat while
check=0;
}
else
if (check==1)
{
up(500);
if (IcheckIR()) //neu ko co nguoi
{
down(3600);
if (checkIR()) //lui xuong thi co nguoi
{
Serial.print(*'3");
I
Icd.clear();
led.print(""TH. NHIET:"");
t=temMes();
Icd.print(t);
lcd.print(*'oC™);
Icd.setCursor(0,1);
if (t>=37.8)
{
lcd.print(" THAN NHIET CAO "');
Serial.print(*'4");
}
else
if (t>=36)
{
lcd.print(" THAN NHIET BT ');
Serial.print(*'5");
}
delay(6000);
index=2; //to reset part

}

else
{

Serial.print(*'6"");
i
Icd.clear();
lcd.print("" KHONG TIM THAY ');
Icd.setCursor(0,1);
lcd.print("* DOI TUONG ™);
delay(5000);
index=2; //to reset

51



else

{
down(500); //tro ve vi tri cu sau khi UP
check=0; //neu co nguoi thi tiep tuc do
Serial.print("'7'");

}

}
}

else
if (index==2)
{
Serial.print(*'8");
I
Icd.clear();
lcd.print(""VE VI TRI GOC ™);
goHome();
Icd.setCursor(0,0);
lcd.print(""DA XONG ");
index=0;
steps=0;
check=0;
delay(1000);
}

1.Hinh anh mé hinh chay test Arduino Nano ciia cam bién siéu 4m va cam bién do than nhiét
khong tiép xtc.
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coM9 — m| X

08:46:18.436 -> TN901l: data: 4C:12:2D:8B:D, crc = 8B (GOOD) A
08:46:18.436 -> TN901l: Got object temp = 17.66
08:46:18.593 -> TN901l: data: 53:5F:0:B2:D, crc = B2 (GOOD)
085:46:18.968 -> TN901l: data: 4C:12:27:85:D, crc = 85 (GOOD)
08:46:18.968 -> TN901l: Got object temp = 17.29
08:46:19.062 -> TN901l: data: €6:12:3E:B&:D, crc = Bg (GOOD)
08:46:19.062 -> TN90l: Got environment temp = 17.29
08:46:19.509 -> TN901l: data: 4C:12:F:8D:D, crc = 8D (GOOD)
08:46:19.509 -> TN901: Got object temp = 17.7%
08:46:19.603 -> TN901l: data: 53:5F:0:B2:D, crc = B2 (GOOD)
08:46:20.025 -> TN901l: data: 4C:12:28:86:D, crc = 8¢ (GOOD)
08:46:20.025 -> TN901l: Got object temp = 17.35
08:46:20.119 -> TN901: data: 66:12:3F:B7:D, crc = B7 (GOOD)
08:46:20.166 -> TN901l: Got environment temp = 17.35
08:46:20.353 -> 29cm

8:46:20.588 -> TN901l: data: 4C:12:2F:8D:D, crc = 8D (GOOD)
08:46:20.588 -> TN901l: Got object temp = 17.7%
08:46:20.681 -> TN901l: data: 53:5F:0:B2:D, crc = B2 (GOOD)
08:46:21.103 -> TN901l: data: 4C:12:2A:88:D, crc = 88 (GOOD)
08:46:21.103 -> TN901l: Got object temp = 17.48
08:46:21.197 -> TN901l: data: 66:12:3E:Bé:D, crc = Beé (GOOD)
08:46:21.197 -> TN901l: Got environment temp = 17.48
08:46:21.377 -> Envir: 18.73

8:46:21.377 -> Object: 17.48

08:46:21.611 -> TN901l: data: 4C:12:30:8E:D, crc = S8E (GOOD)
08:46:21.611 -> TNS901l: Got object temp = 17.85
08:46:21.752 -> TN901l: data: S53:5F:0:B2:D, crc = B2 (GOOD
8:46:22.174 -> TN901l: data: 4C:12:28:86:D, crc = 86 (GOOD)
08:46:22.174 -> TN901l: Got object temp = 17.35
08:46:22.267 -> TN901l: data: ©66:12:3E:B&:D, crc = Be (GOOD)
08:46:22.267 -> TN901l: Got environment temp = 17.35
08:46:22.689 -> TN901l: data: 4C:12:32:90:D, crc = 90 (GOOD)
08:46:22.689 -> TN901l: Got object temp = 17.98
08:46:22.783 -> TN901l: data: 53:5F:0:B2:D, crc = B2 (GOD)
08:46:23.205 -> TN901: data: 4C:12:27:85:D, crc = 85 (GOOD)

08:46:23.205 -> TN901: Got object temp = 17.29 v
< >
[] Autoscroll [/] Show timestamp Newdine v | [115200baud | | Clear output

1.2 Hinh anh cam bién tra két qua vé may tinh.
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1.3 Hinh anh san phdm do than nhiét khong tiép xtc.
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KET LUAN

Sau thoi gian 3 thang 1am d6 &n voi sy huéng dan tan tinh cua thay
gid0:Th.Nguyén Poan Phong, em di hoan thanh dé tai duoc giao “ Thiét ké
giao dién diéu khién qua trinh chup anh tw dong ciia may do thin nhiét
khéng tiép xuc .

Trong d6 &n nay em da tim hiéu duoc cac van dé:

- Biét dugc cach sir dung phan mém arduino

Hiéu biét vé dung ngon ngit C #

Qua trinh thyc hién do &n da giup em cung cd lai nhitng kién thirc ma minh
d& hoc. Ngoai ra qua qua trinh tim hiéu thyc té bén ngoai dé hoan thanh do an
d4 gitp em c6 thém nhiing kién thuc thuc té. Do thoi gian 1am dd an ngén va
kién thicc con han ché nén trong do &n con ¢ nhiing thiéu sét nhat dinh. Vi
vay, em rat mong dugc su gop V, bo sung cua cac thiy cd gido dé do &n cua

em duogc hoan thién hon.

Em xin chan thanh cam on !

Hai phong, ngay....thang.....nam 2023

Sinh vién

PO PAI DUCNG

55



TAI LIEU THAM KHAO
1) ARDUINO cho nguoi méi bat ¢au — Thac S§ Huynh Van Pha ( 2015 )
2) Bao cdo thyc hanh 1ap trinh hé théng — Thac S HO6 Hai Nghia ( 2013)

3) Thiét ké va thi cong h¢ t,héng 1ot phuc vu cho ndng nghiép trng dung gateway
— Sinh Vién Tran Quoc Tién ( 2015)

4) Nghién ctru xay dung mang cam bién khong day dua trén giao thic LEACH
va ZigBee — Thac S§ Nguyén Hoai Son ( 2018)

5). Gi4o trinh cam bién. (2000) ,
Phan Quoc Pho, Nguyén buc Chién. — NXB Khoa hoc va k¥ thuat.

6). Vi dieu khién cau trac 1ap trinh va img dung. (2008)
Kieu Xuan Thuc, Vi Thi Huong, Vi Trung Kién — NXB Giao Duc.

7). K§ thuat dién ta. (1999) - Bd Xuan Thu. — NXB gi4o dyc.

8). Website http://arduino.vn/

9). Website http://codientu.org/

10. http://www.dientuvietnam.net/forums

11) http://www.tailieu.vn

12) http://luanvan.net.vn

13) https://123doc.net

56


http://arduino.vn/
http://codientu.org/
http://www.dientuvietnam.net/forums
http://www.tailieu.vn/
http://luanvan.net.vn/
https://123doc.net/

