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3) ldlumsmuny - afsmuadestiiussuy



Msfiszuunuuiresd duladeannziudunin nssunaufisndntesfeens
Aeliiianaveglauinlusudiudainssuniuay (control engineering) AM5LAN
fyasumuiissinteeiivmnzaugsruuiidussuuieoea Jaaansaldnuguli
'iwuf?uasﬂuam'gsLaﬁaw%asﬁ’mﬂﬁaﬂgiﬁi5uuﬁuiﬂﬁaﬂwazﬁﬁa&ﬂwﬂﬁaaimﬁ

Useansnw

wenanmMsUssynaldvanfsnanntiasuudy negefees daunsadssyndldldsnly
watean Wy ludunisieansistannsalfdanautwesadisiateya (encryption) iie

v =

dasfuaunaugdoya sslindnnd susmguiilunismenfiafige. (optimization) vesilaridu

U

2 = el el

wila WfiAn7ifiianiwiess (globat optimum) ladeiiu mmemoeaauisadelinaunsldami

=i = = { 0w
aAngaamzusn (local-optimum) 1d

2.2 gunInlAUANYEN

2.2.1  Arduino Uno R3 (ATmega328)

& ol el

hilasrenlvsawes e aUnsalfifivizeUsswdananazanystvuindnaiely
fesensafusardidayaldiniuineanareuidan lndsoutes shilnduiten
msldauluguuideninduingn a1-ie-Tu (Arduino) Wudelasaniswamn
lLulaspeulysatesspsegaedons wuudindumi fldSuarudosnngldnuilandy
9U719N INTIESEUUNNTYRURIAtvuInEan ldatnsaltos vihliderenisreisasuay
Ussndndunulunisadrvesadadulilasaoulnsamefuuuiidond niadadiugunsal
Wugunsalildmuseneuiiumnasguiilowme amnsovhldedagliuuuiiinesdame

=1

Pl aunsamzedne fiangn fyadd (sl amnsaur ld el Wieuuy

L3
o

gineldlngarlideauans Wuguwuuiifideyemniignuudumedidn mavannldie
annsaldmdadoulusunsuliatoulusunsudugeildiy vananiadgariuludes
vasmuhelunsidouiuarliny Weswnimsssnuuumdsineiumnativayums

ey megduuuindg ldduteu aunsatluldenuliiads wasdeenmnsaademdouas



Addlifusnldieadiefinnudiunguiniu sesfumavhaune Julmddynd was uns- 3

unosy lowadng

Digital Ground
Digital 170 Pins (2-13)
|

Serial Out (TX)
Serial In (RX)

Analog Reference Pin

MADE
INITALY o

lﬂ'l "y _,1. |

USB Plug —

\

“woome ARDUINO g Reset Button

In-Circuit
Serial Programmer

(AR EX]

e L

ATmega328
Microcontroller

External Power Supply

Resaet Pin
3.3 Volt Pewer Pin
5 Valt Power Pin

Analog In
Pins (0-5)

Ground Pins

sUi2.1 vadnlulasraulnatans Arduino Uno R3 (ATmega328)

Arduine Uno R3 (§Uﬁ2.1) \Ju Microcontroller board Ald ATmega328 \Ju
MCU wdn Bssadiaelinn Digital 18 07 Buwn/dinm (awnsavindu Pwm 168 6 1)
wazdlun Analog 8uwnlédn 6 91, Sufinaud 16 MHz 5 USB Connector waz Power
Jack DC 33 Concept 184 Arduino Board dingtiitenuazaan delunsdendedn

furauinmes ansoma USB Widutesnaunesn fanuse Run TUswnsui Board 16

AMANUA Arduino Uno R3 (ATmega328)

Microcontroller(lulasasulnsaiass) ATmega328

Operating Voltage(h33siulw#) 5V

Input Voltage (wsadulindndiuugady)  7-12v



Input Voltage (wssdulwilign)
Digital 1/O Pins

Analog Input Pins

OC Current per /O Pin

DC Current for 3.3V Pin

Flash Memory (MugAnuadnuuLna)

SRAM (MUI8AMUIITIATI)

EEPROM

6-20V

14 (of which 6 provide PWM output)
6

40 mA

50 mA

32 KB (ATmega328) of which
0.5 KB used by bootloader
2 KB (ATmega328)
T'KB(ATmega328)

10

Clock Speed 16z

2.3 gunsalidues
2.3.1 Ultrasonic Distance sensor (HC-SR04)

Ultrasonic Ranging Module (HC-SR04) iutgasaiinlildes niswuweivinda
n31ladin (ultrasonic sensor) WHuLsuEes (senson) Mvawlaga dendudefidainug
gend1 20 Alatdse (krz) Fadupduluguiuysdlidansolduldes wuwevdndanm
Tednvinulasendenisnseates Wienisindeuvesrduides (Trig) Wnsenuduluia

Qs -:i’ [~ ] =) i ai 1 %
Y9IRINATT 319 Uueedndanaavaame ursdanresnamidedasunsniuen iUl
mnanany wazdiulugresndunruigeliazdeiounduisend) "Echo" Ingyieaves
nsagvieunduvetndudenudndiulnens diussesingsgnnaingiumuiges (fagud

2:2)
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Ultrasontc Sensor

Ultrasonie Sensor

(n) ()

=

JUfi2.2 miazdiounauvasndudssaindagiiliueswl sazuadmas (n) MInTIaTuszaU

AANHEIVBIVRINAT (V) NINTIATUIERLYND9INR (THN: WAANTY ae vAwa |, 2555)

Tnemalufeulddans ladnduigasdrusunisinsseenia (distance

measurement) ¥84IMgWIENITINSAIU (level measurement) vevml d1nsaldnuy

e

nuingnaialaveuasalangyniasd Widd ludwamieiivdas asnniduinglavate

9

' Qs ar Qs

v limuneiuingidaueutinstangurionueanifinisanduidsy wu i Juns

s

Inunsenain deezgadundudesliligeiounduindwindvdyyia waziillasain

s

anunisMIgeviounduveadeWueguguannsenunvidliideenszanslulufianiesiig q

iy

Faldmangduingiidn vaeilufeugliainane wailaanmsagiounduresniiuda

L2 v QGIJ [ L

aslainAldiuingdnuuzlesiinuuliamseprecision) v dmsuingiliinTeundy

9

¥ 24
] 2/ =i

deafiumnnsenvalagasiaunanainfiuintusgiedseideu Annaisansaila

&

(4
s

nanfuiuiivesingasli

I 5

211N15TRLTAIEININAT IRedIw AU e U B S

Y

Usgansnmlunmsagieuntiunduandaifumniign daguil 2.3 meviiauves HC-SRO4
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HC-SR04 Timing Chart

TRIG pin H

10us trigger pulse

T piezzo MHMW

8x40kHz sound wave

ECHOpin | >

Time it takes pulse to leave and retum to sensor

gﬂﬁ'z.s N15719UU08 HC-SRO4

5U%12.4 Ultrasonic Distance Sensor (HC-SR04)
1 '3 d' E o 1 L A‘l’ 4 el'
nsdewasaaldsuinldlagda PIN Al wasa (3angUT4)

-~ PINTI 1 > 5VSupply

- PIN 'ﬁ 2 > Trigger Pulse Input
- PIN7i3 > Echo Pulse Output
- PIN7i4 > GND

2.3.2 PIR sensor (HC-SR501)

PIR (Passive Infrared) Aa gunsains adumdused Infrared 9103 sugunsel

9 9

FILAs 1187 Pyro Electric 99giUdsundinuanuiou a1n5ed Infrared Wundeau
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T wliazdiuSunn Infrared waviaaidntios 399019 PIR @a1un9amns29du ndusea

Infrared wag gaumpila

PIR Motion Sensor #a gunsal Sensor wllanilanlynsiaiunaused Infrared

]
L3 =

wns9n wywd v3e dnd Alnsiedeulnd vilulinasuien PIR wussealdauiudy
agannldivensindumsindeulniveddidin e annadunsyninluausnwmany

Jaonsie
159197084 PIR Sensor

melu PR a¥flgunsainsiadused Infrared e 2 yadiadusiagy el au nie

3

o & aa | | i i i L% & o i @ @
dnd Mlanuevgulusengndouiinnunuly Aufilsuil PR awsansiadundussd
Infrared AW S0 aNLI91NA18YIn LA PRITIVGTUATUSIE Infrared Tinaneily

nszualnindegy sewwinlelddidin wndauiiniu aunsainsI9dused Infrared Fa7 1

o aja = =

aelado1a Output 88N1EININUTIFUYTNA way EloRlTInndouiiniu gunsad

3
Qs =l

M5299U59E Infrared $77 2 92lAlse9iN Output MNMIAMSIAUUSAR AISUT 2.5 N

U

ANSNINUYBY PIR Motion Sensor

JU#12.5 nMwn19¥i19ue89 PIR Motion Sensor

- aulutaseu 5-20 V

(%
Y

- fanaiMsuueldUszanm 5-200 Ju

k2 &
Y

- deszezanulilunismeuauesingaUseun 3 LunT gage 5-7 was (Fuegiu

ANTWLIRADL)



- Tnszuavauy standby Uszunu 65 Tulasuend

14

- SzgzmaUAue Useanal 5-7 was lnedidnumuensnauausves PIR sensor Wugulau

=

AIFUT2.6 ANBNENITRBUANBIUEY PIR sensor

PiNG 1 -2 ON AHORIZOGNTAL PLANE

FRESNEL LENS

QUTPUT SICRAL

i i
|t Powet cchode i
| 17 i sgna 1
Pin Define | YR
¥ § 4 M8 Trigge:
j L “Ropuatodry Trigger H
|
DC Load -
% e. 3 ‘: ; ;

g‘lJ‘ﬁZ.? PIR SENSOR DATA SHEET
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2.4 9unsal Module N15¥91U
2.4.1 Motor Driver (L298N)

Tne motor driver (£298N) WuuasamuaLLaimesnszuanss Fadursuseay
H-Bridge 1dn1sdeudyyin PWM lunisaivauiirmavednisuyuves DC MOTOR Tu
298N duilelumsmunuussilinge  ludieslasmeluysenavludae IC 7809
Fsanunsadnellfersewing 7v - 35v favanusauSuanussdulnosnunldinde sv e
Josfuminudenigres DC MOTOR flenavgldsuusadulnauniduly Tng L298N &

dulsenavfie Fguii28 drlsenoutes L298N-uay 3U2.9 L298n diagram

put B

| Betradb itk

31]1742.8 d2audssnauyoe L298N
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E I

B o

100uF | O1pF
= e e o2
1 2 3 4
Ul 5 100pF D1uF

B
(Pl So{ 1 vss (o " L
5ol N2 Vs M) T =
5° IN3 2 Motor
{ Portd » o N4 OUTI b2
OUT2 b
& PWIp ]f ENA OUT3 ;:i
CBEWID o ENB  OUT4 | .
1 =y
5 SEN A = [M,J
GND ISENB - % " . T Motor
= i T‘D fp Tp f'

I ) . -

D1~ D8=11EQS06
sU#12.9 L298n diagram

- 9199 Input 9zseneuludng 4 vee Ao INT IN2 IN3 ING Wudwdldlunisieu
input WAlUMeALANMS 119713 DC MOTOR Tnglulasasnis INT IN2 IN3 ING g

dnifuvasa ATmesa328 Tudufidumn disital

- ENA'enable INT N2 AUAN OUTT OUT2 Tag OUT10UT2 siatdffu DC
MOTOR

- ENB enable IN3 IN4 3UAN OUT3 0UT4 Tny QUT3 OUT4 Aewdnffu DC
MOTOR

- ENA ENB L Judaufsudysyrae PWM T s ENAENB vi191unuasilafy
Wisualoutgsuazd19vn nslulassnuludiuresves ENAENB lanefuueinues
ATmega328 Tudiuvasiineaiilu PWM Famsmivauuainasaeseslddyaion PWM

lunsmuau

- GND Wuludiuvaansa lwlassnuludiuvesnsndtuiiludedunsiavas

WURLHDT
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- +12v POWER Tuduifudiuiiviodnlunuinvesuummeiiietydoseas
w89 L298N e luduinisunainaslnenaudnelwliiu DC MOTOR tfu L298N 9van

wsasulwlvimde 5v neudnsliiuyawmes

]

- +5v ludruilifuduiisulnainuesn ATmega328 Talunsdifludelnain

wusmesneuenatnsaldlnanuesaudidrelwliiu (298N Tudeshle
2.4.2 Infrared JPEG Color Camera UART OV528 Chip with IR x 1

Nao4 Infrared JPEG Color Camera UART OV528 Chip with IR x 1 m‘Uiji”]u
9179 UART (TTL) lagngdesazdl ambient light Tun15U3u. Mode Infrared suladi® vinlw
ndosansagneluiifiale mwayiBungian VGA640*480) faguii2. 10 ndes Infrared

JPEG Camera

31J17‘i2.10 naas Infrared JPEG Camera

- VGA(640*480) /QVGA (320*240) /160*120 resolution
- dnsuwsy 640%480 => 30fps

- §un JPEG sassumenaineynsy

- Sarnmsdsdeyatusuremeineynsuidu 38400

- Tdnseualw 3.3 v wEe 5v

- UM 32Zmm X 32mm
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- lgnszualn 80-100mA

- vuenwiluwuueninden, viiilndfiv CO3 W vienvinn AV
2.43 SD Card Module

SD Card (3‘0“7%2.11) L%uqﬂﬂifﬂﬁﬁaaﬁ staeld Serial Peripheral Interface
“Protocol (SP) Taastaly msdeansuuy SPlduaiuisalddearssendrevedalula
reulnsataesfugUnsaineniadus Tendeudunaisq 3w 19U Anse ADC, SD Card
Module, Sensors #1341a et Board Arduino 3a¥utin iy Master uag SD Card
Module 91U Slaveflsdaifien wagn1sazdoviafiu. Board 183 Arduino Jusine I

sold Port Aedrseanalud

5Ufi2.11 SD Card Module

- MISO (Master InSlave Out)
- MOSI (Master Out Slave In)
- SCK (Serial Clock)

- SS (Slave Select)

- 5VDC

- GND

= 3.3V DC
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2.5 guniniuaines
2.5.1 DC Gear motor (ui93)

Il eawesldaulutagiuaisowtseandu 2 Yssian audnwue

ssuulriveunadne wdnnisnyu wazlaseads Tiun

notnaslWdinssuaadu (alternating current motor: AC motors) L84
walnasnfanianslnavesnsewalwiilutaanvasnamesiuanduliuinasniian

ansonlsoanduainnie. auanuddylasdnaitugansidau 1adad

- yaweswitaair (nduction motors)

yema Tt naRe) (single-phase introduction motors) wuaiu
a a a4 v :
- _LsuwutAsaengnlskanld (split-phase start)

- BUUSHIRuATeIIERALA LYYy Wuesawinanswmileath (capacitor start

induction run)
\ LLUUL‘%@JLﬁuLLaSLﬁuLﬂ‘%aqé’aaﬁaLﬁwizﬁ (capacitor start-and run)
- huuSadu (repulsion start)
yoma ST e (three-phase induction-maotors) wuaduy

- LUUNTINITUEn-(squirrel-rotor) Wideanidtiaiin slip ring wag commutator

ualmesdalasia (synchronous motors)

- wawesanuls (stepping motors)

yawmaswuuiinaninmmes (commutator motors)
1DMDSNTSLANT

vawmasluinszuansaulseanidu 3 ataldun
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1. sewadiuveynsuvsesenidsduaimas (Series Motor)
2. yamaihuvayrwisaEnuivewmas (Shunt Motor)

3. waweslwihuuunavsasoniireunauewes (Compound Motor)

valnesnslansveiinannisvinaulaedsaisutunszualidvunalnly

3

1 =3 d! o U o ] [ ] ::911 =% 1
AUTUBUAAN TILMIADALTILLLNAAN Ingdveseilaztuey

s

UNTLLALALNIAIVDY

aumwiwan Asgunz.12lassadeiluvesmemoinssueanse

PRI MK

TRl B T e boes 711 R L b

; W g 3
F#13 e pvpe ISR A IN AR IS ASY

JUN2.12 Tnseasanaluvasusinasnssuanse

Vinlugunaiuremanduaivgn tavauiiulmdnagiiainuisidmdnmes
ls¢ 2 JuntugddutuuldsBadaduiadsldwad ezl fidunsauivaniadiglanans
19emeLaild AuuanuduvaiulndnasuagiuvnanunuIvaudndnsiie 3
danalivandusimanislunshdilavs nssualriiluvaainiiuiuyulsnes fagsild
a T ¥ W o’ B a o A ]
Aeauaulmanii wagsutvauinuldivingns Juinduusdaiiofiozmyuruls
wes Wlulufimmadeafuduienwesauuwimdnfifiuswinni nszuafaylvasiu
Tdnjulsmes Tneriuwvasniiu Fesduiaiuwnuinilujulanes waswnusesiiom

wes Fsargnutsesniiu 3 wnundieiiasyhwmhithnszuadivaainiiues
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NMSYURASNAUNANI VDN BLNBINTENEnTS (DC MOTOR)

lunsldledlulasnoulvsiaesiludinivaunisnyy wasfinvisves
LEMDSNSTUANSIT (5198 fpelidiuees Aduninsastusewmes (Driver) lu
duvorasnauRiamweweinedin ansofiarl4iiaddersas aindiitondy
fiamsvastalnnszuanss vieanaldgunsalansiiniddursastumdady

NIIUBANDS UaANS LA 19edanldany

N3UN2.13 MsliSiadmuaumsilasuiinnenismyuveuewes lng

nsAuANM Il - Wefisiad 2 /i Beeedmeinduiirmevestalwitdeulwiv

as

1a1me5 e sadun1sinnuvassied wulisadsd 1 v191u (ON) agSiagd

# 2mgaviinu (OFF) sgvilvueimednyulunisgne wagluihuesadeaduimin

= I3

g 1 ngavinu (OFF) wagiiadii 2 ey (ON) Aagviliuewmne sy

Tumawn

+ +

% [ji—u? .

a a4
NO NO NO

® ol { | = [ |
RELAYL RELAY2 RELAYL RELAYZ
onN OFF OFF ON

JUN2.14 nsldnsudamesineduTiadvivine
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NNJUT2.14 1asiviiadlanlinsudanesimifveranssua fe
winnamsgliaunsaagldn widnmveslulasneulnsaaasiounszualni
wnanvesiiadlnenssld esainiinszuadidnsasnuiainet lordwnues
lulasmeulnsaiaesiiateuiuly Fefussfesdidiurenmandanes
iiaftagyhmsvenenseudliifisanelunsioulsifureainvestiad daulalen
thuselidmiutesfunssiudounduiiinannsmileniwesauusingn

Tuvaifianisgudi Feensseyhlimsudanesdemeld

5U12.15 1515 1ug a3 ul995 T URaL A RL AN AN S SBLABS NS S LEN T

U

13 UA215 29vsdidesuindusnd deazusenouludae
nudameside ¢ ssviwinfidy wazanuauiidnisnisguvesueines i
winMuualivsBained Q1 uay 04 sgluanigyhu(Active) nszualwii
selvannunsudanesaindreliun Tngrunemoinswdnssvinliuamo Ty
Tumeran Tuvhueadeatuamnsvihlins n@awad Q2 way Q3 agluaniie
vhau (Active) nseualniiaAedlnaainnisualunsdredzdmalfueines

NAURAMINISLUIINNI UMY
N15AUANAINULTIVDIUBLADSNTLUEN TS

N15AUANAILLTIVBINBLABS NI UAN S T a8 3T e iy Fae19a:TY
e ﬂ’l" o ' 2 Pt Vo W Qs ! |
WBrrsmuauuuuiugIunaludunsamuauegIsmslassumuyiualaese
aunsufvuames nieldisnmsnsauaulaemsidsurvessefunssiundeu
e o ! =f 2/

Tifunewes uinsmuanluitdndniwiingamuauanuimemeslin

1 wadianusainazdemaliusedamluie ddusdadenlddtnismunuiae
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nmstenszualiliiuusweiiduigeg Tneendenseualwideulvifuueinesin
uAnadetisduluusazdas JaseninBmsvasnisuegadunisanuning
Y@3iad PWM (Pulse Width Modulation)

2.5.2 Servo SG-90

woslwawmesilunamaifivusenavlusayaiies (Gear) noinos

& oA

nIzuanss (DC Motor) wagduaruaudiannsedad fegsiunelusmuaimes woslh

K}

@t o =

wawnasazinuldmedygyratadidauaiiuniteegsendne 1 adiurdl fs 2

@

o aa 1o o I |

fadiwi (Waduinnieaein-1) Ingdeiaddendmuiieiuidussezian 20 fadiuni
(Wadaunseanin 0) Msdwdryguiadinaninaviiameivagu Tnefirnianisuyy

Wuavliueg fumunINveaduIn AsgUnZis

gy s e
"3 . N
av 5 ‘.‘334‘ RN
. o A T B
i&wm—?a‘i g
—pf 15 :;\‘-[4.4._ w»a-a-i‘e.s M5 | e
| ! : Wale .
; g HNA
] 5v_] 5y
\J {
e Y. A
‘-—Pi £ me !M """"*'; <TR5 !‘""'"'

1 AR
5V 5\ :

—

s

JUN2.16 dyaruiadlunisaivaueesluames

U
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MUY alIuamas

n1suLuYeLeilneneiIzgnAtuANMIENadvioasdn 1 (5v) \Ju
nl' o I =y | = <] q' o an =
srerafmuakaziaIviedasin 0 \Wusserianasd 20 fadiund

s

aduiuly dawalanuisanivaunisuyuveageshiuawmesldlaufirmianisvyu

i1

ustadl

dyaaiadlunsmuaueshuewmes weshiuswmesaenyuluniawn
(m1aduwriin) Wewaduandaaiuning 1 §ad3unft (1 ms) wazWadau 20
o aa =l 5 2 < P v & =l
faddund weslwamefrevyulumegag awduwiini) ewaduindianu
N8 2 adiundl uagWadau 20 Fadind way weflawewmesareyinana (e

wyu) eaduinfiariandn 1.5 faduiiidwaday 20 dadiui

1A598319n1568 Servo SG-90 NU Arduino

JU12.17 Tasea¥1anssie Servo SG-90 fu Arduino board

auiiuléin servo motor $G-90 Sanelnsuau 3 ane (SUA2.17) @wd

U

ffanu N51IAULBSA Arduino , @1edunedalunsziansiainuesa Arduino &4

foludeandnela 5vuaziduddidanudesludiuresfineavovasa

v &

lulpsmaulnsaaes Tuduvastesiilidynuiad
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2.6 gunsaluviaeT el
2.6.1 Battery 9V

2.6.2 IC 7809

B

Ln
=, 0 S .
Vin Rp

i C
(=}

>

= o o < 4
SUN2.18 LHUNINITNT Q,']U‘UENLﬁﬂQLa Lﬁa‘i’LEUUaHﬂﬁiJ

a

IC. 7809 Lﬂuﬁﬂqgama‘iuwayﬂ‘m (Series Regutator) MiNN1TNIUYEUTA
paweiiuueyni (frguiizs) lnpinsdreussduidslddmasnpanlug rRe Toe
RP azUSumadumuvesseldsnlui® mliinussiunnadend RP Awmils agld
usa iy wseuBuymaudasuswitunnaserlufiingames daauainis
USuR1 RP Tignsies Aazvilsiloussduaninnauiidens wagainudnnisinuvesn
pawmesuTathesiilfinndssgniiniuled Sngainesivasaie daved 78xX wes

79XX Waz B an
WHUAINDs UGS NQIaImaSuUUBYNTY

WAy T Ve ssnawe satled anhsauuseanld 3 aa dagui

2.19 Usznavludae

1. 1993U397U81984 (Voltage Referent) Falludufiludasedeisgnugiuas

wsiunelitusngianes

2. WAsvgreAuianata (Error Amplifier) ¥uifinesiUSauifieunsesy
FERieuTRudBardndiuvacusaduiaminm ileunduiniividunaifwe

spaUwani)
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3. FIdwanuBawnes (Series Transistor) Ynihdenszuaiaminnliiome

AuANuAeINIsYRdlan

nﬂ' LYY L = 5 s L3 @ &
LEJ'BJ{]E]MLLNﬁu@u‘%ﬂlﬂl‘ﬂﬂUl@%LiﬂQLaLﬁ]é}'ﬁ LL?\W]MLE]'W]W%H?\]SQﬂﬁ'ﬁ]UlIWEJQE)UWWIﬂ?J

'
@t 1 s L |

R1 uae R2 i fiiduieasuunsedu Faussdufinnasen R2 azifudndiudunsesiud
L@WINY 1ATVEIEANLEANAIREYII M AT dndiuveu iU daiuusduiian

ATau R2 TAwIAU 1ws9su VR2 17AN71 VREF 19950818AURAANAIALanTEaUNS

Y edeyyInsevny i linsudamasinenszudanasdunalinsaduevinniianald

q

Qs

TWananadiig A1us9du VR2-UeEAdT VREF-9435 9818A1NRANAIAILIANTZHUNTS
venedyn v il uianesiignszua ity Wunaliussiuevinniiaali

TraniuTunag

~y W wiy
A K4 >, k> A
X TITNRITIHANN i
.'\' -
\\w o e | %
_ D
i AnaNBY + v
- g1
Vreg

~i e A < d
EU%2.19 AU NITUUITUYDIINOLELADTHUUDUNTU

q

aue)
2.7.1 Jumper wire
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//define trig and echo for ultrasonic sensor
#define trig 2

#define echo 1

//add \ibrary

#include <Servo.h>

//Servo definition

Servo mysemnvo;

//Pin definition for H bridee
intpwmMotorA=6;
intpwmMotorB=5;
constintForwardA=8;
constintBackA=T7;
constintForwardB=3;

constintBackB=12;
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/*ultrasonic sensor
dist1-left scan
dist2-roward scan
dist3-right scan

|

intczas, dist2, distl, dist3, light;

constint wait = 500;

constintNumcase

-----

.......

TaeaTacaca)
A ZEEEELD

u-'liil.};‘izlii

void setup() {

for (inti=0; i<Numcase; i++){
pinMode(ForwardA, OUTPUT);

pinMode(BackA, QUTPUT);
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pinMode(ForwardB, QUTPUT);

pinMode(BackB, OUTPUT);

//servo definition
myservo.attach(9);

//buzzer
pinMode(10, OUTPUT),

//photoresistor

pinMode(A0, INPUT);

//leds

pinMode(13, QUTPUT);

//ultrasonic sensor

pinMode(trig, OUTPUT);

pinMode(echo, INPUT),

//PWM motor A

pinMode(pwmMotorA, OUTPUT);
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// Motor A move back
pinMode(ForwardA, QUTPUT);
// Motor A move back

pinMode(BackA, OUTPUT);

//PWM motor B

pinMode(pwmMotorB, OUTPUT);

// Motor B move forward
pinMode(ForwardB, QUTPUT);
// Motor B move back

pinMode(BackB; OUTPUT);

//motors speed
analogWrite(pwmMotorA, 255);

analogWrite(pwmMotorB, 255);

//robot turn left

void Left()}{
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digitalWrite(ForwardA, LOW);
digitalWrite(BackA, HIGH);
digitalWrite(ForwardB, HIGH);
digitalWrite(BackB, LOW);
delay(1000);

A

digitalWrite(ForwardA, LOW);
digitalWrite(BackA, LOW);
digitalWrite(ForwardB; LOW);
digitalWrite(BackB, LOW);
delay(50);

//ATY
digitalWrite(ForwardA, HIGH);
digitalWrite(BackA, LOW);
digitalWrite(ForwardB; HIGH);
digital\Write(BackB, LOW);

delay(1000);

//robot turn right

63



void Right({

digitalWrite(ForwardA, HIGH);
digitalWrite(BackA, LOW);
digitalWrite(ForwardB, LOW);

digitalWrite(BackB, HIGH);

delay(1000);

//AER
digitalWrite(ForwardA,; LOW);
digitalWrite(BackA, LOW);
digitalWrite(ForwardB; LOW);
digitalWrite(BackB, LOW);
delay(50);

/A3
digitalWrite(ForwardA, HIGH);
digitalWrite(BackA, LOW);
digitalWrite(ForwardB, HIGH);
digitalWrite(BackB, LOW);
delay(1000);

}
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void Right1(){

digitalWrite(ForwardA, HIGH);

digitalWrite(BackA, LOW);

digitalWrite(ForwardB, LOW);

digitalWrite(BackB, HIGH);

delay(1000);

}

void Left1(){
digitalWrite(ForwardA, LOW);

digitalWrite(BackA, HIGH);

//Ustawieniekierunkuocbrot?w B
digitalWrite(ForwardB, HIGH);

digitalWrite(BackB, LOW);
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delay(1000);

//robot move forward

void Forward(){

digitalWrite(ForwardA, HIGH);

digitalWrite(BackA, LOW);

digital\Write(ForwardB, HIGH);
digitalWrite(BackB, LOW);

}

//robot move back
void Back(){
digitalWrite(ForwardA, LOW);

digitalWrite(BackA, HIGH);

digitalWrite(ForwardB, LOW);
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digitalWrite(BackB, HIGH);

//ultrasonic sensor scan forward

voidScanForward(){

delay(50);

digitalWrite(trig, HIGH);
delayMicroseconds(1000);
digitalWrite(trig, LOW);

czas = pulseln(echo, HIGH);

dist2 = (czas/2) /29.1;

//ultrasonic sensor scan left
voidScanLeft(){
myservo.write(160);
delay(1000);

delay(50);
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digitalWrite(trig, HIGH);
delayMicroseconds(1000);
digitalWrite(trig, LOW);

czas = pulseln(echo, HIGH);

distl = (czas/2) /29.1;

//stop robot

void Stop(){

digitalWrite(ForwardA, LLOW);

digitalWrite(BackA, LOW);

//Ustawieniekierunkuobrot?w B
digitalWrite(ForwardB; LOW);

digitalWrite(BackB, LOW);

//ultrasonic sensor scan right
voidScanRight(){

myservo.write(20);
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delay(1000);

delay(50);

digitalWrite(trig, HIGH);
delayMicroseconds(1000);
digitalWrite(trig, LOW);

czas = pulsein(echo, HIGH);

dist3 = (czas/2) /29.1;

light=" analogRead(AQ);
Ce

else{

digitalWrite(10, LOW);

}

void loop() {

dy 1 dl Y o L 24 dl = 1 gj 1 Y o ¥ ¢ Y 1%
wnanstluenashanulidmiunislidnuienisfinuwin eugrelnhluldusslevdmunisin

Lidnsdllas visdu Bnnsnudlidaudailen uagsesanedsisdvesenarsynasandnisluly



70

ScanForward();

ifldist2<=17)
//buzzer on

digitalWrite(10, HIGH);

Back();
delay(1000);
//buzzer off
digitalWrite(10,

Stop();

ScanRight();

ScanLeft():

myservo.write(90

if(dlist1>=dist3){

Right10);
}

elsef

Left1();
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else{

if(X<0.1)

Stopl);

else if (X>=0.1)&8&

Left();
else
Right();

XO=X;

X=A*XO*(1.0-XO);

delay(3000);
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ATUANNITYINIUYDIRUNTAlN 9

#include <Adafruit VC0706.h>

#include <SD.h>
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// Adafruit SD shields and modules: pin 10

#define chipSelectd

// Using SoftwareSerial (Arduinol1.0+) or NewSoftSerial (Arduino0023& priorn):

#if ARDUINQ >=-100

// On Uno: camera TX connected to pin 2, camera RX to pin 3:
SoftwareSerialcameraconnection = SoftwareSerial(2, 3);

// On Mega: camera TX connected to pin 69 (A15), camera.RXto'pin 3:
//SoftwareSerialcameraconnection = SoftwareSerial(69, 3);

#else

NewSoftSerialcameraconnection = NewSoftSerial(2, 3);

#endif

Adafruit VCO706 cam = Adafruit VCO706(&cameraconnection);
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// Using hardware serial on Mega: camera TX conn. to RX1,
// camera RX to TX1, no SoftwareSerial object is required:

//Adafruit VCO706 cam = Adafruit VCO706(&Seriall);

void setup() {

// When using hardware SPI, the SS pin MUST be set to an
// output {(even if not connected or used). If left as a
// floating input w/SPl.on, this.can cause lockuppage.
#if |defined(SOFTWARE_SPI)
#if defined(_ AVR_ATmega1280-.) || defined(-~AVR_ATmega2560 )
if(chipSelect != 53) pinMode(53, OUTPUT); // SS on Mega
ftelse
iflchipSelect != 4) pinMode(4, QUTPUT); // SS on Uno, etc.
Hendif

Hendif
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Serial.begin(9600);

Serial.println("VC0706 Camera test");

// see if the card is present and can be initialized:

if (1SD.begin(chipSelect)) {
Serial.printn("Card failed, or not-present?);
// don't do anything more:

return;

// Try to locate the camera
if (cam.begin()) {
Serial.printin("Camera Found:");

I else {
Serial.println("No camera found?");

return;

// Print out the camera version information (optional)

char *reply = cam.getVersion();
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if (reply == 0) {

Serial.print("Failed to get version");

}else {
Serial printtn("---—-—-——-—- ",
Serial.print(reply);
Seral.printin(-—————— s
}

// Set the picture size - you can-choose one of 640x480, 320x240 or160x120

// Remember that bigger pictures take longer to transmit!

//cam.setimageSize(VCOT06, 640x480); // biggest
cam.setimageSize(VCO706 320x240); // medium

//cam.setimageSize(VCO706 160x120); // small

// You can read the size back from the camera (optional, but maybe useful?)
uint8 timgsize = cam.getimageSize();
Serial.print("lImage size: ");

if (imgsize == VC0706 640x480) Serial.printin("640x480");
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if (imgsize == VCOT06_320x240) Serial.printin("320x240");

if (imgsize == VCO706_160x120) Serial.println{"160x120");

// Motion detection system can alert you when the camera 'sees' motion!
cam.setMotionDetect(true); Z/tum it on

//cam.setMotionDetect(false): /7 turn it off - (default)

// You can also verify' whether motion detection is activel
Serial.print("Motion detection is.");
if (cam.getMotionDetect()
Serial.println("ON");
else
Serial.printin("OFF");

}
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void loop() {

char filename[13];

strepy(filename, "IMAGEQ0.JPG");
for (inti = 0; i <100; i++) {
filename[5] = '0" + i/10;
filename[6] = 0" + i%10;
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// create if does not exist, do not open existing, write, sync after write
if (I SD.exists(filename)) {

break;

File imgFile = SD.open(fitename, FILE WRITE);

uint16_tjpglen = cam.framelength(;
Serial.print(jpglen, DEC);

Serial.println(" byte image";

Serial.print("Writing image to "); Serial.print(fitename);

while (jpglen>0) {
// read 32 bytes at a time;
uint8_t *buffer;

uint8_tbytesToRead = min(32, jpglen); // change 32 to 64 for a speedup but may not

work with all setups!
buffer = cam.readPicture(bytesToRead);

imgFile.write(buffer, bytesToRead);
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//Serial.print("Read "); Serial.print{bytesToRead, DEC); Serial.println(" bytes");

jpglen -= bytesToRead;

}
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