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ABSTRACT

This thesis presents an intelligent traffic light system. The system consists of
two parts: the traffic light system and the traffic light inspector visual processing system
displayed on the web page. The traffic light system has four sets, each of which is
assembled. Go with green light, yellow light and red light. Each light is made of 91
LEDs. The diameter of each light is 10 cm. Use a raspberry pie board to control the
traffic light. And the image processing system uses raspberry pie. It is the processor
which receives the video signal from the camera. The operation of the image
processing system starts from Raspberry pie receives a video signal to process the
vehicle speed. If there is a vehicle driving with a speed exceeding 30 km/h within a
distance of 20 meters captured by the camera, a photo will be taken. Then save the
image of the car that has passed the red light in a folder and send the image that has
been saved in the database and displayed on the web page.

The experiment to capture the speed of the car and the license plate with
image processing at a speed of 45 kilometers per hour. It has the least error value of
0.31 percent and in catching a car speed of 40 kilometers per hour. The highest error
value was 4.4 percent. A test to detect the lights and sounds of emergency vehicles
found that traffic lights could detect and give a green light at night from 5 PM onwards.
relatively small use Therefore, the image obtained from the camera will be clear only
at night and testing the intelligent traffic light system found that the system can work
properly as designed.
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und 2 luunilagnamdinsinuduaimguiiisdestussuulnasasduaies
wazaunsal loun dyanailnasas laleaaanas soamm (MOSFET) AnTanesinnans
andamieddnnans (Switching Power Supply) lulasasulnsataaieineluiung 2560
(Arduino Mega 2560) wead @ (LCD) vasas1a@suassnae (Raspberry P) n1wilnveou
(Python) 5188 (Relay) MsUszuanan I szeslusnsa soandu lugalulasinuadiulias
(High Sensitive Microphone Module) Slunuietaa@alea (RemoteMySQL) AN LOUHN
(PHP) wazn1wLeviloutea (HTML) tWudu

unit 3 nmseenuuy Tuuniindnisnisesnuuussuunisvhaueesszuulnases
99a38g lnufluaonlaezinsun1siau IS e19mnI19Y9IUY09TEUU NNSODNLUUIIDT
NSAUIUAINTDINITUTEUIANG N1T0BNKUUTIUTBYR UaznToeankuulasasaveessuy
Inasnasdaaiey

Nl 4 MIVAaeILATRANIINAGeY luUNENa 118 n15MAABILAENANISNARDITUY
1Wa519589a38z Tedsiadensmaansuszneuludie nsnnassaindarunudya o
35193 NMsnRanIN1sTuANLLEIsRaINIsUsTINaNan T nMsaaesdunnthengidouse
9INNTUSTUIANANIN N13NAABINTIITU Yl NKaz EBVD9502NEBY NMINAABINTIITY
ANLLSITaINANTUTEINaNan A NaAY LagNSLARIHAUUNTLIUING

unil 5 unagUiazdolauauuy iuuwﬂ‘fﬁ]zﬂénﬁqaqﬂmamﬁmmaaa Uymuazauasse

Tunsvieu Terausuuziazisnisualatym
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=b.

un

NQuANLNYITD

Tuuni azndndansfnunduaimguii i eadestussuulnasasdaaoy
wazgunsal liun dyaadlvlasias leleaiUduas ueamln (MOSFET) #indumninesdwnany
(Switching Power Supply) lulasaaulnsataeseinaluiung 2560 (Arduino Mega 2560)
Loadd (LCD) uadns1aiuass wie (Raspberry PI) nnwiluneu (Python) 51ad (Relay)
n1sUsralananIn sreziusnsa saanidu lugalulasinuaiiulig (High Sensitive
Microphone Module) Slunungtoaaiusa (RemoteMySQL) AN8NLaTN (PHP) Lagn1w

WduLea (HTML)

74

2.1 duauradlnasias

v v

95195 [1] Lﬂuqﬂﬂsaiﬁ’@agwmIWﬁﬁw ”ﬁgiumu%wnﬂuashamnﬁ%ﬂimgmm
LEADNUUR 199 TIMIUF U wazan1udl 8 uq 1 AUANN199T19T UL DI UY
Tnenisuansdygaliduddtusnegmuviosauuynidunis dsazidunisvendayyn
Tsnvdeauldsingzda iletlostuguimg
anuvsnevesdTiuTInguudyailiasas

1. &l ey nlvisadurulula

2. Awidosdniu wisulvisanen

3. AuAd NeATA

lagui 2.1 azifudegraduadliaas

-}

Ui 2.1 Fvedlnasias

(#an: https://www.pngegg.com/th/png-wzbcx)


https://www.pngegg.com/th/png-wzbcx

2.2 lalanwUaausas

lnlenidauas (Light-Emitting Diode) 113 woad# (LED) [2] 5Ui 2.2 lugunsalans

v o o

Asddmanlalaananunsaasastiusaiulailetinseualninlvaniu dveuaaiilas

sanuWusgivesdusznaumuniivesianild

g
H

c 1

€

IHH'HH'HHlHll‘l!l!lllll}lll

7

Ui 2.2 leloniUdauas
(#i31: https://1th.me/tLhdl)

nsiianldlalanaduwas
1. Av99u0adn Hudrvenvuinvesmnueaduiialanawaslailauwas
20N WY FAN192TPINUYIPAUUTEUI 468 UNTULLAT FU1298TANNeNAAUUSEUN 462
a & = = AN A a A
PULLRS Aap9sdnnueIfaUYsEIIM 468 UIULLAS FLT8798iANN81IARUUTEU6
565 UNlULLAT ALAd9zTiANLeIAAUUTELINM 630 UlunT sy
2. 1aud Wusuendssiamuay Tanaldvin
! e . I LY} [y} Il
3. AUaIN9YeIad (millicandela rating) L UUAIUBNIEAUAINUAINIUDILES
4. gan15nuAUaAng il 1Wuanuss@nglninflalesasassule

wazludenie

2.3 waann (MOSFET)
wodaLWn 6911910 (metal-oxide-semiconductor field-effect transistor) [3] 18u
gunsalansnesndnsinuludnvasiuauswundunssuantmndunauiandidnaseu
=2

(Electron) viselaa (Hole) Falumvednaunn uegiuingunsaldmnaridu weamnviabdy

(NMOS) n3aunatdnsdan (PMOS) uaamiaatuisanuslatdu 2 dszian lawn


https://1th.me/tLhdI/

UAALNALUUANETU (Depletion) wasuaanaLuuld us1udLduy (Enhancement)
weawlnwsazUszangeauisanysgenladn 2 vila e ueanviadu §eduseq

a a I Ly o a =l dl a I~ LY o
WINLDLENATBULUUAIUINTZLE LLazUDENAYUAN G?NNUSS@W’]M%I@@LUHWJU’]ﬂiBLLEI

Source UGS Ups
Yy Metal
Oxide - VICLe
3 electrode
/ s
& ® 4
Source Drain
| t [U\ | g ~
S " 7/ A ‘,'.r/-’,v,. ) SIS TI IS 'ir/ 7?/
74 )
Channel |
- L B

p-type

o

}

(Substrate bias)

Ui 2.3 Tassadrsveseanuuuidusnudidusiviiogy
(fian: hitps://1th.me/SAS0/)

o
¢ a < U

913U 2.3 uandlassadinvssteaiauuuiusnudiiuviviadu tawea (Source)
wazaiasy (Drain) gradistulasnisundezmouansidosdadud fannuvuiudunn
lulugiuses (Substrate) wosansfasniwdndl daduuiundndaneusuifion (Single-
Crystal) fiflaanuvuiuyutes 4unm (Gate) azifuduvaslany (Metal) ndaduvos
Ind@anou (Poly-Silicon) deuaguudureseonlsdssnindinsunazdiwea land
SEEEM 195813199 29 edeau Aawe1avesuealn (Channel Length: L) wagdl
5388N199 U979 (Side-Wall) tuaruning veswsawln (Channel Width: W) lassas1aves
weaawuudusudiiwisied 9zl Anvauzadeadaiuueaawuuusudluwisiabuy
wiazaduiu Ao weawlnwiaiazuszneusendngiusesiadu (N-Type) Adaumuiuiu
Hosuariinsunderneuaraiderdefinfaumudunndluguseniedutweauss

YIATU



2.4 FAATUNIIBSTNNATY (Switching Power Supply)

Anduweidnnane [4] Aegunsaluvamssiulaiinssuaaduiifussiugsluidu
wsa Ul Susesust Tnandnnisialuvesaing wniessunaisazusznous iy
sadlvliens (Rectifier) vutidinUasusstulnianssuaadulmdunssulniinszuanse
AOUNESNBS (Converter) viminfludasmserulniinszuanssdmndunsssuluinssuaadui
mmﬁqa waznUasussnulninseuaadulndunssiulaiinnssuanse

Falimussuresadnd aneddunatsdi oS suiisuiuunasagliidadu fe
UsgAvEamiigs vuaidn wazthwrniuiniuvasglids wiadedannesdumaiasd
LaﬁasﬂwwiuﬂﬁiﬁwqwuﬁﬁﬁﬂiwLLazﬁaiﬁLﬁméi’zgcywmaumaulﬁqqLﬁam%mﬁwﬁuLma'aahsﬂw
EINET! iamﬁ'aa‘im%aLW']L’Ja%%’wwmaé’aﬁmm%’u%amamwimm'jﬂLLazﬁmmqaﬁﬁﬂé’mu

A o @edannesdwnatedaindenlyiulusundeansmasuas 20 Inavuluiintu

Output vDC

220 Control
VAC é—i Rectifier Converter —M —p 12

JUN 2.4 vianmsmilvesadnBaniiiesgnnaney

91n3U7 2.4 nannisviranudunannisilulunisudaussiulniinszuaadu

s 220 1ad Tuidunssdulniinszuansed 24 Thad

2.5 lulaspaulnsanasonqeliuiaung 2560 (Arduino Mega 2560)
vasalulasraulnsawaeieinelulung 2560 [5] Aevasangy vesnoneli lngly
Atrega2560 Lululaspaulnsaiaasndn awnsadeulusunsuuy 9198luiledd (Arduino
IDE) waglusunsunugieal (USB) & 54 digital input/output Tnedan o 14 41
?fqmmm%’ﬁ,ﬂmmﬁwm (output) WUUAYYIUNdATiA1ANR AT uiAuNTeINda
Wasuudasldld flun analog input 16 1 Hve1iauainesneynsa (hardware serial ports)
4 91 ¥heufinasauniing (Clock speed) 16 MHz wazanansadondefunenfinmesldlng

aeiadagioad (USB) violdeuntinod (adaptor) AC-to-DC LiteiFusiilday



AuaudRvedlulasreulvsaiaetoneluung 2560

1. vveshilasaeulnsaaes (Pin) iy

- 91 VIN 1Junsssudunmvasvesnoinelulagldunasineainaiauen

- 41 5V 1w nesinaiinaugu 5V annueda 3v3 1iu 3.3 volt supply 7
a$199ua7n requlator vuuadn uaglrinszualdgean 50mA

- 91 GND Luvinsne

- 41 IOREF Juniiliussdudrdaiululasreulnsaaes iadenAuseiy
Wiy shield fiundousetuuaia

2. ©UI8AINTT ATmega2560 Anu18A11uT1 256 KB (8 KB lud1msu
bootloader) wonvnil 5in 8 KB d113U SRAM waz 4 KB dw¥u EEPROM

3. wosmdunmuaziondnaldunesndnoa avua 54 non
annsoiduldidunmuaziondnslasay vnouiusedu sv uaslinssuagean 40 mA

4. flafdudu q Buwesininneuend Sumesini 0 v1 2 Buwesdni 1 a1
3 BUMBSINI 2 91 21 BuwaTIWI 3 1 20 BuwesIWYl 4 91 19 Lazdumassum 5 91 18

- WosM PWM 2 §i PWM 13 uag PWM 44 83 PWM 46 1% output PWM
output 8-bits

- Wa¥A SPI 50 (MISO), SPI 51 (MOSI), SPI 52 (SCK), SPI 53 (SS) l¥dmiu
s035UN15FeaNIULY SPI

- wase LED 13 1Ju build-in LED fideusiefiu digital pin 13 wle pin fifn
Hu HIGH weadfazhn, usidlev iy LOW ueadfazsy

- was$n TWI 20 (SDA) and 21 (SCL) sosfumsifiausiaiuu TWI (120)

- vesaung 2560 I 16 Bunpawnden uaazvilinuazden 10 bits

- 971 AREF w3saudadsdmsudunmeudon

- 1 Reset 1flumsiidnlulasnoulvsaiaes lnnsifaudidnlivy shield
dieasfuluiteguuuesn

Tneguit 2.5 Wuihundsuazgusswesuesneineliung 2560
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SOURCE 1ISR Connector
7tn 12V SCL []|LCD, SCL, Gray
SDA []|LCD, SDA, Violet
il AREF
110REF [Gd | ]| Wago 3, GND, Black
T RESET rwm 13| |
m 3.3v pwm 12 -
Wago 5, Red | 5v pwm 11| |
Wago 4, Black|[ | o pwm 10 || rLED, +, Red
i pwm 9| |gLED, +, Green
: Vin pwm 8| || bLED, +, Blue
- wn 7[]
PI, R, Blue | _|AO pwm 61 1
| |Al pnt S|
142 ewn 4 [||REL, SW, White
- A3 ewm 3| | [REIL, DT, Brown
e m 21 1IREIL, CLK, Yellow
|| AS o> 1| |
- 2{; rxo< 0] |
s ma 14[]
|| A8 wxs 15[
im A9 2 16 |
| 1AI0 rx2 17[ ] |RE2, SW, White
] All ™ 18 : RE2, DT, Brown
| Al2 rx1 19[|RE2, CLK, Yellow
- A3 soa 20| |
- 2:2 sct 21|
T B2EEESERRREERRRN[Y
LCD, GND, Bjlack [ [ JR Il 1 A T IRy [7ie Wago 7, Red
PRV ANV I
Q[P2EL S BEEIRREBREE §
= = = e
2 P o o
= o x
P
or
g8
=

JUN 2.5 sunmianazgusneslilasaeulvsaaatoineling 2560
(i https://1th.me/6zAQr/)

2.6 woadn (LCD)

WoadA Hou197n (Liquid Crystal Display) [6] Wuaefvhunanwdnmaivesnsanea
NanNNIsABRIUNAIeRavil Idesaine usenSeninuialasi (Backlight) Lieiin1suass

nszuabiidlunseduindnagyinlinanlusuas vibiuasiunanivudalaiuanstumnuy

=% aaa i = =

P1199d72UdU NiaunanUanuliazliaing aandanuanm19iunIuaveINanASanaa iU

| [y

Ay 3o @ wev vilideuessluvevsnuiuivtlsdolas Nundsdnieiu

aa & = Aa ° 9 Naa o I3
‘U@LL@@@@LUUQ@LLﬁ@\‘iNaEULLU‘UMU\TWUUNUqNWI%\ﬂU ABLUDAYANNILUULEAINALUY

L

a i = ° v A o P 1% a{'
$INVILLIYNI1 Character LCD "?Nllﬂqiﬂqﬂu@mjﬁﬂﬂiﬁiﬁaﬂﬁﬂigﬂLLa@IQNEﬁQ LR Lluun

anunsouanadugunmisedydnvalisandn Graphic LCD wenanfiuwiiaduseningg
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v
a =

HARTUNT AN I SURUULAE JUSI9R N sluNISUARING LU WIRNMATARA
\n3esAnian viie nihdadng Wudy
2.6.1 NSULUILIATANINANWUZNISUENING

1. uoadruanswadusnusy [Wusefiuanwadussnusmudosuuniesi
WU 9eueadAvun 16x2 maneddly 1 wadifsnusldld 16 6 wazilianun 2 ussialild
9 @ 20x8 azvanedsly 1 uandl daenwslald 20 ) uaviistmun ¢ ussite

2. woadAuannaLdusunmviedydnual lusedianmnsafmualéinazli
uiazanuuntaeiulamieUdesuaseenlihliaedannsnadeguiuiuuniineld s
seyrUInRrsryludnuaz18991uIugA (Pixels) Tulsazuud Wy 128x64 nuneisaedi
FIUIUPANULUIUBY 128 A LL@SﬁQﬁWWNLLU’J@zﬁ 64 99

2.6.2 Tnssadslaeialuveuoada

Tnssadrawesueadiinluavdseneududie 2 unuiaUsenuiu Tnotdu
Jasinansanansld 6-10 lalasiwns Areruluresuruniasndeusiosdliiuugla S
yosensihiluanavemdnsiushiilufiemsiuasdesnnszmy uagndnmaildlnevily
szfunuy Magnetic Tnausadannsauanmaliiswoadiuldimun 3 uuudedu fo

1. wuuldnnsassiouunas (Reflective Mode) wuuilldansussinnlany
mﬁa‘uagj‘f?ilLL.I;Jwé’waaLLaasTjﬁgﬁﬂLLaa%aUszLﬂmﬁmuwﬁ’umsﬁmﬂi’f%ﬂuﬁﬁﬁLLma’j’mLﬂm
"o

2. wuuldnsdanu (Transitive Mode) wuuiiinaasalilidundsae
\evhlinnseuafuannarilddaiau

3. WUvdsruavasieu (Transflective Mode) wuuidunsinendenives
JOUARINALDATATS 2 WUULNTINAY D9 16 FI8NWYS 20 FISNWIUIENINNTT LwarsIuIU
UssTinasiinaus 1 ussita 2 USSR 4 usTiaWSeuNNIN

Ineguit 2.6 Wuasweadfuwin 20 di8nws 4 UssVin

sUTl 2.6 28ueaTA 20xd
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2.7 UasasauDsINIY (Raspberry PI)

vasasaesine [7] Ao veinreufumestuadniiaansadeusetureneines
(monitor) Aguadn (keyboard) wazwnd (mouse) I 1uwA3osreuiamasfalizyunan
Uai‘mﬂawa%%'lwwaiaﬁmzuuﬂ;‘jﬁ’ﬁmsﬁqﬂ% (Linux operating system) lanangszuu Lau
Raspbian (Debian), Pidora (Fedora) LLazmi‘?JﬁuqﬂSﬁ (Arch Linux) Tnefindsun SD Card
vesanaesimeignoonuuuanlvil CPU, GPU uay RAM agneludiu iieaitu flgaidoude
gunsaldunmlondnaK1uNasa USB, LAN, HDMI, DSI, ¥o3dayaynaun1n CSI wag GPIO
(General Purpose Input Output) Lﬁ@lﬁ;ﬂ%’amﬂiﬂﬁ'ﬂﬂiﬁz’fﬁ'mﬁ’uqﬂﬂiﬂi@Lﬁﬂmaﬁﬂﬁﬁu 9
a

' & el ) &1 9] a
AUUTZNBUVIVDINTNALUDIININUTENOUAILRUATAAY 9 LanInegun 2.7

5UN 2.7 drulszneurasvasavesasavesinelunad

1. wosnilele (GPIO) Usynousae UART, SPI, PWM, I12C uazdu 9 ioldlunis
mUAY Lavdeansiugunsaididnnsetind
2. wesndousa RI-45 Ethernet LAN 10/100Mbps
. WOA USB 3.0 9717U 2 wesn
. WO USB 2.0 9717U 2 WesH

. 999 Audino/Video

3
a
5
6. Wo¥m CSI (Camera Serial Interface) dw¥uldonsiolugandes
7. wase HOMI dwsuideusedyaiunimuasides

8. Wasn Type C Power dwiuldonasuesn Raspberry Pi
9. wasn DSI (Display Serial Interface) d1msusiovouanNE

10. Yoy SD Card agUshaMNUa13v8IURsA
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2.8 nMwlnwnau (Python)

lwau (8] Aodennililunsdeulusunsunvnds griwuntuniaglifadai
waaeda aunsasuniw lnneuldiauusyuu Unix, Linux, Windows wag FreeBSD
mwilwneudu Open Source wifloufuniwn PHP msdeulusunsulnneuagldiniosdioly
nsaunsenin 1efd (ntegrated Development Environment: IDE) §eUsznausiag
w3eadoudlulusunsuduatu (Source Code Editor) Lﬂ%@ﬂﬁ@LLfﬂ‘Uﬁ!@UﬂWﬁm (Debugger)
waztas sadeoraelwlusunsuiay (Run) Tnevalulnneuled fagviauaudslaly
2 \nun A

1. Inunduiiiien (immediate mode) Wulnuniiy{ldazfinriddasiuludiu
fi3eniwad (shell) nionaulau (console) flarmds waziulan wiazulasds ninlaid
FoRanatnazyhaunuAdaiing

2. muaan3ud (script mode) lulnuai g i@eulusunsudasiuiAdavane

'
[

o @ Y o = & & A o Yo ° o o & Y =~
Adausznaunuka I uAN Julnd i adlimulan 1w uAUAIFIRILAAEILTN U9
Adsanying dmInfAeenITaTIvdeuAINgNR e saldinueduiiienlunisnaaeuld

fegevasnwlnmeunagui 2.8

File Edit Format Run Options Window Help

O

import cw2

"t mysql.connector
import numpy as np
rom time import sleep
Fr constantes or £*

"t time

datetime
it RPi.GPIO GPID

GPIO.setwarnings( )

GPIO.setmode(GPIO.BCM)
data=17

#led=4

led1=27 #am1id

led2=22 #aind

GPI0.setup(ledi, GPIO.OUT)
GPIO.setup(led2, GPIO.OUT)
GPT0.setup(data, GPTO.OUT)

lower_red = np.array([150, 180, 138]) #170, 108, 158 red
upper_red = np.array([180, 255, 255]) #180, 255, 255

lower_blue = np.array([108, 158, 1087) #1160, 158, @ blue
upper_blue = np.array([12@, 255, 255]) #1208, 255, 255

JUN 2.8 nwlwneu

2.9 31ad (Relay)

a 6 2

3188 [9] Wugunsalfldivasundsnulnibiidundanuudman wedindanu
AananufaniduiansuwnalivdsuaousidulantindudawasUantduda Jan1s
o a 4 1% LY o a fa & a ¢ = o ¥ [y
Muvessiad vaaneiunsiauvesaindsidnnsednd dewaunsadludssendldanuiu

2995AUANANNY Teununy
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2.9.1 dauusznaunanvassiad
1. druntn&usa (Contact) ¥uthidud We-Ua 2995

2. d2urna1a (Coil) ¥utnas1saurunidmanluidalinnulany i ol

YY)

PUNFUNE (Contact) Annu 1ngaey il olasuwssnulnii FaUSu1uveLIInuAInNan?

[

wAUBYU ¥l Lariuvendn) dulsenauglaaingui 2.9

sUN 2.9 duUsznauvessta

u

(fia: https://www.iamall.co.th/content/4402/)

2.9.2 IdalduIAIFINVRLIAY
1. yadawuy NO (Normally Open) %58 Unfilin waneAudl winlidinag
Freliilunaamieni wirdudasslifadu nemlvanhluldnutuiasidenis
AUANNITYINUTA-Unies
2. 3asiBuuy NC (Normally Close) 130 Unfita viunead1udn vindslaidinag
Frelwliturnammderimindudavessiadesintu nerluagldnuiuisesiideansTv
NUNPDALIAN
2.9.3 Uszanvassiad
1. 519189 (Power Relay) #3amauunaLes (Contactor or Magnetic
Contactor) 1lun1smuaulvifiiigs azdivuedianindiaduuusssunivily
2. 31adauAu (Control Relay) vioTiadiildnufuimly Tdnufuszuud
Tgmaslndinldgenn
2.9.4 SladausauUIaNANAN WML YDIADYA
1. $iadnszud (Current Relay) \uSadfivhalagldnssudlning 2 Snvas
Sladnselav1n (Under Current) Ausiagnszuaiiy (Over Current)
2. 3wadau (Auxiliary Relay) WuFiadildiasuuseaninmSiadetindu o
3. 31adrds (Power Relay) usiadfildfuaudididsivunn Tnsazsu

AuauUAvessadnIzLa uarsiadusenuinameiuy


https://www.iamall.co.th/content/4402/
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4. 3iadan (Time Relay) WWudiadiivhausiuiuiuna

5. 318 nszuans (Differential Relay) Ao Siadfivhnulagandunasnisves
nIzua

6. 51a887ia (Directional Relay) AoSiadivhaudiednszudlvaiafiani
fauuiadigadifie (Directional power Relay) wagsiadnsguailiie (Directional current
Relay)

7. S1ad5%88n19 (Distance Relay) #3e09AUsynauUodnussegnie A

TEYENNTENINAMUMUNUVDIATIAR T RANAI kAL UM NRART LAY

P Y
o aa oy

8. Siadgnunnil (Temperature Relay) Ao Stadvinaunugumniingall
9. S1ladAud (Frequency Relay) Ao S1ag7YMUIE oAU VDITEUUM
| = | Ay
nIsRNINNIARGL
10. yAlaadsiag (Buchholz ‘s Relay) Aasiadvinaunieing Tdiunsieuas
a 1 [ ’0’ U al a 3 d? % o ygoJ t% (Y a [2% é’
Mudagluindiudiafianeas (Fault) Yunmeluniaudas szilvihduuandmuaziinfiieiiy
melulusunthduialnsiadringnu
2.9.5 auANURNAvaLIIad
1. desdaulasienisiudgunlasas (Sensitivity) Aslinduaiunsalunis
a ada a a Py v
ATINUETRAUNRN AN ToYlA
P~ & ° A v ° Y & A a
2. irusalunisvineu (Speed) Aompsaansasinaulaegnsniasiietin
Yy wedesiuldlvifnanudemeanngunsaluaglinsenunseiousiessuy lagnall
e Alglunin29RTE UL AUTEAUVBILTIFUTDITEUUAIY
- STUUIUIN 6 - 10KV 2gf0ann9asn1glutian 1.5 - 3.0 ¥

- SEUUTUIA 100 - 220KV 92AB98R2995018113a7 0.15 - 0.3 FuI9

2.10 mMsUTzuaNanIN
N5UTELAHANTMN (Image Processing) [10] nanefianssuiunTInnNITLagins e
D= aa o D a ¢ A Yy o v & a
sunmliidudeyaluwuuddvia lngldreuiiunesiieliladeyandesnisvidludenuninuay
S (vuna §U319) waanntuanansathdeyaluimseit wazasadussuy
watanldlunisuseaiananin
1. UsuU59nun1ne89n1n (Image Enhancement) idunszuaunisiunis
wlasdayan g iefiavainen miiiusgazidunfineints wieusuiideveddnuuasi
v = = = v v = a A
RBINNTVRINN LlaLUSyuiieunutoyaninseazidendus Yo w
2. N1INTOININNIBNITAIT AT YYIUTUNIUBBNDINAIN (Image Filters) Ao

nstnnluiudansesdygraniielilaninnadnseanun amuadnsalavsiauauda
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LANAISINNMIENFY TqUszasinanvesnisnsestoyaninAenisitfu (enhance) 130
anveu (attenuate) AnianTRUIIUsENM VR LielHlFnmidanasTRnudesns

3. M3gauriun1n (Image Registration) 1uignsidoyavesasaninyse u1nnin
usradud eliiAan v iddeyaniwauy safundu Taawlnafildd asdunns
sumfuvesieyavioneazdunlulsazamithumaiutu Tingusvasiiiielildnmid
eaziBoanazieyaiiisamedmiun s lule

4. NSAUANINVRININ (Image Restoration) A1syiliamAug anInALYTe
msUsuUgnmlimngauiunisua iy

5. N19U9AIUAM (Image Segmentation) w35 nsuwvsdruladunid swes
aiisnaulaseninanamiiesidesnts damsudsdiunnd lnednilvaudasfudumnen

{UoeRuuazdA g 19NN 99N SUTENIBNAN NN INITUNNEY LTBIINANNNNISUNNE LA

'
= 13 a o 1

MNATDIALAMBUUAN 9 UnFidinaziiosdusenaudu o eglndifgsiuaielznvinaenn
| & A o v = = 1y O o . PR 4

W1 1 e nIzgn ofulzd1uAes nTewlinsenadyyrusuniu (Noise) NYuluvue
81801 MBmgl MIAATIERRINNZRIEIENABINT

6. msmmaumw‘iui’mq (Image Segmentation and EdgDeTection) N1S®1UBUANTN

Y o Y RLLL o 4 = a & a N
1agldndannismanuduresaiuitud (intensity) LiesniiveuiUaziiuusiiuig
AULANANNYOIFUIN FIRNLIIMANUTUTRIAIANLNFIE I ANNT UL

7. M30ugann (Image Compression) NMstugauuuliiinisandesiuaziden
U838 (Lossless compression) AMANNAINVBILAREIANNAESIAsagnilpulAuNUTENNS

v
add

& | N | ! = A o 1Y) a v &
5@13J3Jﬂ’]5l,ﬂa EJULLU@QV’YW“UENLLG]@%Q@JV]W YINNTUUDAITUALDIAYLNAUANTITAALAU

=~

Foyatuavlunisanvuinvestoya nstudanuugaidesivazidentaya (Lossy
compression) Tan1stiaziininUAsuuasianuaitmesanviusnea N 3313l
mnzaudmiudeyanmiidesiinissuundeya (Classification)

8. N3a¥19n N 3 R Msasiziammemsunnglagldnim 3 86 Adslasuaiy
fosmsegnannlutagtiy Wesnnam 3 53 awnsauaastifiufnmsuvieneazidealy
Yuuee1e q veseieizla Jeduselovdogrswinly n1sTAsenInmIanIsuung
Tngotorvdoduessamedilsinisinneiluguuuy 3 7 fegratu aues wila nszgn
ilu uarunssing WWusu

n1sUszarananInaInnsatteyaluinsied wavasradussuuld nainvane

[ = 1 Y 1 P va ¢ 1%
ANNINN 2.10 LTJUG]’JE]EJ’Nﬂ'lﬁﬂﬁ%ll’JaNﬁLWEﬂsmLﬂ'ﬁ?%ﬁ'ﬁ%UUﬁ]ﬁ’ﬁ]ﬁUUV}aﬂﬂuu
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U 2.10 SzUUQUANTTITIRTUUIBSLY
(fia: https://1th.me/Ctdks)

2.11 szagLuUsInsgn
srugiuIn [11] seueniilun1siusnviengasoluuenanNLaziusn AeeAdasiuds
natlunisdndula lage1vagldiiauandeduninaninadnuany salvessawazy Tud

= [ v a a o [ =
PITLULLUINALLUUD19DINANITNARDINUINY (’NEU‘VI 2.11

a

2.11.1 sz8sAn

£
)=

sepzilusserianenvesiuazaunsoneaiuindingnsaldunseiniu

¥
=< [

vl wmndidunseintuaesasshmsindulaiiowsnsa Ssnszuunisnuasdoatsens
dodldan Tunsddfiuiusasauasldsrornaunnudsiuoonly
2.11.2 3sgsLusn
ssovilDuszosiivnumBouusnudaudsas ingaluiufinggsoasindoudi

soludnTusgiuanusinduinluaeiy

(% '
[

AU UNITNENYATARDINUIN 2 TURBWAIA8AY NeTzuziarlun1sindula
= o A 2 A o a |
QUDITLHLLUTN MUNISNAABUAINULSITANAINUSD 36 AlALUATHTILLY WAy 72 Alansa
FAWINUIAAMUSEITD 36 Alatunsratalualdszeziusniiianinudasnsiouinnii 14.99

WRS wazfnusl 72 Alawnssetilusldszeziusniionnuiasnfeuinnii 46.98 Was
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The car N Avem_st”e Avemgep Males' Females' Males' Females”
Braking Males females ; . . .
speed Age Group T Reaction Reaction Reaction Reaction Stopping Stopping
(km/h) § 4 time (3) time () distance (m) | distance (m) | distance (m) | distance (m)
Al 8.49 0.65 0.78 6.5 7.8 1499 16.29
A2 8.49 0.79 0.89 7.9 8.9 16.39 17.39
36 A3 849 0.92 1.03 9.2 10.3 17.69 18.79
A4 8.49 1.08 1.23 10.8 12.3 19.29 20.79
AS 8.49 1.25 1.37 12.5 13.7 20.99 22.19
Al 19.11 0.65 0.78 9.75 11.7 28.86 30.81
A2 19.11 0.79 0.89 11.85 13.35 30.96 3246
54 A3 19.11 0.92 1.03 13.8 15.45 3291 34.56
A4 19.11 1.08 1.23 16.2 18.45 3531 37.56
AS 19.11 1.25 1.37 18.75 20.55 37.86 39.66
Al 33.98 0.65 0.78 13 15.6 46.98 49.58
A2 33.98 0.79 0.89 15.8 17.8 49.78 51.78
72 A3 33.98 0.92 1.03 18.4 20.6 52.38 54.58
A4 33.98 1.08 1.23 21.6 24.6 55.58 58.58
AS 33.98 1.25 1.37 25 27.4 58.98 61.38
Al 76.45 0.65 0.78 19.5 234 95.95 99.85
A2 76.45 0.79 0.89 23.7 26.7 100.15 103.15
108 A3 76.45 0.92 1.03 27.6 30.9 104.05 107.35
A4 76.45 1.08 1.23 324 36.9 108.85 113.35
A5 76.45 1.25 1.37 37.5 41.1 113.95 117.55
Al 135.92 0.65 0.78 26 31.2 161.92 167.12
A2 135.92 0.79 0.89 3l.6 35.6 167.52 171.52
144 A3 135.92 0.92 1.03 36.8 41.2 172.72 177.12
A4 135.92 1.08 1.23 43.2 49.2 179.12 185.12
AS 135.92 .25 1.37 50 54.8 185.92 190.72

SUM 2.11 ARRYTEeynenTolugI9AINLSIANG

v q

Fn; Paper-1-n-80-Stopping-Distances.pdf)

2.12 5090131

AN W.5.U.A1INNUN WAL 2522 1031 4 talvidndenuves “saqnidu” [12] 1
FOAUNAILAZIONGIVIATDIIIVNITUTMITAIUNAI TIYNITUTMITAIUYTNIALALTIYNIT
Uimsdwiesdu viesaduiliusuginanesuliliindygauasivin vielildides

Foyeyauloisurioidstdygiaegduniunaziuuali w.s.u.finan ledyganeadunis

A ]

v ¥ [

UfjURvessnaniduning 75 luvaegduidusoani@uluuiRmih Ngauitans dedl

1. Tlndyeyranasivau T dvsdyauluse vsedusdya1uog19dun1unosud
AUl

2. VgAOVISOIDATA B NYNUIBA

LY a % & ao i

3. JUIAAUERTIAILTINAMUAL

4. TUSORUFYYIUTIVINTDLATOINUIETIIDTLA o) NATANEN LA DIANAIINST
Y9I AT IR NANADT

5. e fURnuunwianse 1wl A3 etadsdun15sasiieiutauiuse

PANNVDINITTUTONIONSLALITNAMUALY
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2.13 Tugalulasinuaulags (High Sensitive Microphone Module)

lugalulasivuaiuligs [13] vsewwuwesides Wdmiunsiaduidsaiulilasiy

€

L 3 o aa 13

ansosulanidyaaeudenuasdyaufinea widnailaazdal LOW AU HIGH %38 0

T

N a v a 1

fu 1 lnaflefidssdaiuninaidvualiaslidgyagiaedwadu 1 uazilasninaii

fmunalrdygraerdnadu 0 seaunisidsunlamesdygrandsslasialiudiavidu

T o q
LY 4

o 13 a v ) [y v eal 1 A o A 1 [
deyeuuUNITLEATAY ﬂ’]LEJ’W]WGWIIG]‘UZNUGQJ}QJ}']NW&?W]LLﬁ]aBQﬂﬂa‘Llllﬂ']UL’Jﬁ’W]VLZLILV]’]ﬂu N3

e o

noaeudnaasdsslusseglnduazlnativey fuusuauhvedludansduniudsuanla

USIUUUDIA

U 2.12 Tugalalasiiuaalgs

=
2.14 STunugLeaAea (RemoteMySQL)
Sluvwneearauen [14] Ao Wiiulwddwiudnldaugiudeya SOL flassassuas
4 o & = A o DY % %
iAsesdaiugIuneeniuutied IsANNasAINIAUL SN lngaganunsaglassaineves
giudeya Bunga1se AU SOL wasnstiewiedu 9 8nunnueinaivleddlv uagds

anunsaLdantin1enIsisentdauleegiaainaie

2.15 ANENLUN (PHP)

AWNLBIN [15] ADN1EIABURILADS M NwULTSWes-lun dansus (Server-side

£ [

scripting) IngdvAndegludnuauzloinuyesa (Open source) MwrtaylddmTudavin
Huleduazuanmasenuilusuuuuiesdiduuealneisnngulassairsidmnana @ (©
AN (Java) wagnwiiisa (Perl) mwiiltesfiisensiSeusdautmnendnueaniu
roaunsadeuiumaldosiemniss
2.15.1 N137095UNLDYN
NM35093UTI0vR Ae Adsvesiiloviiatunsaasieinuniddsunsuudle

Taauialy 1wy ldaune (notepad) 9 9vilinrsyisruneswaiuisaineulely
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svuuUfuanamdniteuvanualasdoleusdudianyszuiana Apache, Microsoft
Internet Information Services (IIS), Personal Web Server, Netscape Wag iPlanet servers,
Oreilly Website Pro server, Caudium, Xitami, OmniHTTPd, LLazﬁlu 9 BNUINUIYAINSU
drundnvesiievfidadlugalun1ssessu CGlummsgu Jeiiovfarunsavinaudus
Usvanana CGl éf’;sLLazﬁ§aiﬂ'1WiumsLﬁaﬂizuuﬂgjﬁ’ammazﬁm%%ﬂna%uaﬂmmﬁ’q
aunsalfaindlasadslusunsudeding (OOP) vidoaslusunsufiruisaesogradniety

fowfiannsavihnusmiuguteyaldnaeviindegudeyadiuniaiisesiu
launeasAa dBase PostgreSQL IBM DB2 MySQL Informix ODBC laseasnevesgudeya
WUy DBX Feinlienildtugiudeyafizesiusunuuiuagiiovfiarunsnsesiu ODBC
(Open Database Connection) #afusnnsgiumsitensegiudeyaildfuunsvats anunse
Fousiofugiudeyasing o fisesiuannsgulanls

ferfianu1sasesiunisaearsiunisusnislulnsinaeanis % 19U LDAP,
IMAP, SNMP, NNTP, POP3, HTTP wazCOM vuiulaiduazdu q §nuinuisaiunsaide
Socket
vuasetelnensmaznauldlneldinsiveeala q lifewiidnissessudmsunisuaniUasy
Gi’fagaLL‘U‘U WDDX Complex fiu Web Programming

2.15.2 Taseadnavasniwiiaun

Tassafrwesnivifitesit iunwidesldnuuussuueietisfeniu

LouLouuea (Hypertext Markup Language) win1wiaviduusaianwagidu Static Ao

v .«.:4' v

Ao o = A | v v aa A
M nidnuuzvestayanddiiismeseaiudeinis ludagdunieuldseu unsetie
a A, & g A ) ' v o xY v saa o =
duwesidaduaudnardlunisiindesenineiwilidesnisldivlednidnvasiduwuy
= W ca v = Y] wa = ! Ay a I3 ¢
Dynamic Aasiulgandeyaaunsaidsundadlalnednlusinuteuludng q nideuivled
@ Yo ° =2 a & 1 a az &
Judfmuaiaznisaiugunisinaumaillagldlusunsuniwansuiau awiiesigady
awmilailasuanudeniuegrunnlulagiu
Mty gnasredulud a.a.1994 1ag Rasmus Lerdorf siaunileliany
aulaifustuiuannislaeoniduufiaing Personal Home Page daidufinnvesiieaiilng
Awitorilduluy Server Side Script kagidu Open Source nansla.A.1995 lawauIsA
wlan wfiveviivuinlvadlaglddedn PHP/FI Lestu 2 Belaliuanuanunsalunisiutoyai
491191 N0 UVD BTN LONLEAd T T 971 FI 50 Form Interpreter uonanny udafiy
Auansalumsinsefiugutayacme

) v d

Tul 1997 de{sauimuriloyiiiudn 2 AU AB Zeev Suraski WAz Andi

=

Gutmans NGuUTENEL31 Zend B3gaun3n Zeev uaz Andi tnaldunlataunnsassing q

wazLNLLRLLAT DT NN
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v a

= A Ao I . | °

MUY Hanwauzilu embedded script Mu8AIUINEIUNITOEANTIN

it Hluduiwasuduimdwinvesiieyiiliuazasslndaniiuuanadu . php, .php3 w3e
= ¢ P P ° ] o Y P~

phpa shiensaiildlufiverfiunsinguuuuresniwiing 9 unsamiuldun awd, nw

Wisa way AWV LAeEeNISITaU

a &
2.16 M dYNLULEa (HTML)
ATWILOUT LO WD A [16] ¥8U191AA 121 (Hypertext Markup Language) A ®
a sl 4‘ = c.f a | < sa o
AMwreuiinesioankuunieldlunalsw I umasengr 1w Ivuswes s Ui Lag
i wesiwesda (Tim Berners Lee) Tula.A.1990 anweviiduuealuunsgiundnnising
World Wide Web Consortium %ﬂmmLaﬁzjﬁLﬁuLLaaaW’ﬁaLLamma%ﬂugULLUUG}"N 9 919
Ans#in Andls nwedeulnl 1@es wsemsiteulesluduiumadu q nuerfiduuea
) Aa o v 1 A ) ca & ¥ A @ v v v
Junwndidnwagredddn nanfessilulvdnnuteyanidudidnesluninsgiuvessia
woan (ASCIl Code) lngilyusgluguiuuvanenansdoniiuisaiunsaimunjuiuusas
Tassadsle
2.16.1 8sAUsENBUVBIN B LD YNDULDR
a a 13 (% 1 1 A
ALeYTlENLeaiiosUTENoUNan 9 oY 2 du A
1. ToAUNA0INITIAUAAIUUIDNIN
2. Yaanuidumds lnemdallaziSeniuin (Tag)
1 1 = N v a &
2.16.2 AURANANIZNINANBYNAUATY DB ULDA
=1 A [} i o =3 { [ o & 1
AMILOTN Adunlglun1sAIuIu Uszanana LAUAT Lazinaumdsnig o
druneeviiidukearonwldlunsingluuuresiuleavienisdnddunnusaiuled
2.16.3 Tassd519v03n w0 viidNDA
lassas1eoin weriduLealsznounie 2 dau Asdiuimdudiuiiag

£

Funin (head) uazdillonazisondi (body) lnefizuuuumalisuntwiesiidules il

<html> //uiin html WU
<head> //ufin head (Un
<title>Fonudigonisliuansuuladiaui</titles
</head> //uiin head Un
<body> //ufin body LUn
mdswazdornuliuansuuusges
</body> //uiin body Un
</html> //uin html Yn
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N1393NLUU

TuuNd Na1289n1590NKUUTEVUNITUINUYR9TEUUINA51959 905 8 1l
Udanlnazknsun1sVIau WS1$AN1SYINIIUYR9TEUU N1500NWUUINAT NTAIUIMEIUVDY

nsUsERIanNa MseenuuuRIudeya uazn1seaniuulaswaiwessruulnaaseaases

3.1 ‘Ug’ﬂﬂlﬂ’ﬂZLLﬂS&Iﬂ’]SV‘I”]\‘i'm'iSUU‘lW‘\]'S']ﬁ]'iéJﬁ]Q%EJS

< o [ a [ P
vionlaszunsuuanin1svieuvesssuulnasasensey fsgun 3.1

N&BY > deygyenm » SIEUBTINY > ey
Y
AU
Tuga
U
Talaslviu !
| > anelung Tas193
| > 2560 woadh
- L4
antaiun !
==
0LDATH

JUN 3.1 vdenlnesunsunsvinuvesseuulneasniey

91037 3.1 vdonlaorunsuN1TUYeIsEUULNDII9T89R3 8 NIV
Id 1 o A
panlu 6 dun13v9u AY
a a ¢ & A ed A @
1. dunwadnd [uaindnseiieniiaivedlnagas
2. Sauesaniy imilnvuszananadygruninainnisdalniaasazatsnindey
Nz lpusn

3. 9nelu lng 2560 YmThinIuANNTYnNauredlnasas
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4. 99ueadn uinfiuaniAaueslnasas
5. 5195 vhuihfsaasdyaaliuas Iimvdes Tnden

6. WDADUNUADS YNUUN WEAAININANNNTITUTLUIANATDININTALUDTINE

3.2 Watwsan1sinaussuulnasiasdaases
mMsvheuresszuulnlasassanieslsenoudne Tadvnnisvhenuvedlsunsuds
nalas199 waglnalr1snnisinaueInIsUsELIaNanIN
3.2.1 Tlasdvinmsieuvesdusunsunananlnesias

Tadysnnisinuvedusunsudsiailnamas fugun 3.2

Suaanniaa
R1,R2,R3,R4,
G1,G2,G3,G4

<Y

R1 = HIGH

JUN 3.2 Trladansansvinuvedusunsudawianlnasas
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307 3.2 Tnlafensamsvhansesdusunsufenatlamas suualdaiad
R1, R2, R3 wae R4 Wuaindlunisifiudnavesllasiasimdonts 4 @ #3nd G1, G2, G3
waz G4 Wuadadlumsifiudnaivedlnasasdidots 4 @ aind Reset Wuaindaildsidn
Avaundignaaly aind Start Hualindiflddmiuzunmsviauvednasas
3.2.2 Tla1915an159n9UUaIn1sUsUIaNanIn

Iady3nnT5vUYeINISUTENAHAN N AU 3.3

SuAu

ﬁ’ SuAIANANa DY /

Y

ATUIUATILE29D

ATISIINNI 25

-

weilahAt 90 nal /i,

LT

YurnNIAaLkL

llaineiuargiuteya

Y

LARIALIIUIND

hd

‘ AUNISVI9TY \

5UN 3.3 Waduninn1svinauveansuseananan i

N3UT 3.3 eFuielnaiviinnsiaureinsUssiiananinlafe Weldsunsusy

9T UAIINNE D9 INTUAIUIUAIIULEITD §1A2710L5 AU P1rualigzvinnig
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Tuiinnndaiulilulvawesuazdufinasgiudeyaifiowansininivimg udraunisvinau

v <@ I a Qll o ¥ 2] [y} I %
oANusIsatdiunmuualy Tnaulusuaiainnaas

3.3 N1398NLUUIINAT

3.3.1 2995570V0952UU 519599382

LCD

SDA
SCL
GND

VCC —‘

SOURCE
7to12

a0 2560
sV

I MEGA

GND

I USB Connector

SDA[ -
scL

Camera j

I

Port
Ethernet

l

USB 2.0

USB 2.0

Camera CSI

Raspberry Pi4

17 GND

Sv L

22 I
L

LA =Nt

L

o—e
i 2

p

R1] R2] R3] R4
1kQ| 1kQ| 1kQ 1kQ

o
Relay

A D1 |
1N4001

=
2N7000

UM 3.4 193593uv09srUUlnaRTdaTey

—|i
V)

traffic lights led

31n3UT 3.4 Wevin1seliliiessiu lulasrealnsalaeseineluiung 2560

inAuszinanalazdstayanisnaly Button tUuaniiaeuneadn wieddynyinie1inm

nonelil W 2560 Wivng (G) vesweais Faziiliueanyiauinnssualiariu

INAIR WIBUNUNTNFURES a9z UABUIN NC 119 NO danalilnasiasyingu lneazsaian

wansnaveslnaTasuiazasliisinnunsengainay ludiuvesnauessmeriming

Suteyaliuasanlulasrealnsaaes eqeld wng 2560 daludmeiniilelevesnauess

PIYNDUTEUIANANTN
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3.3.2 2asdsusziuuseauasdnlaslduaamndusindaiuay
HureesiildueaaluainduazldSiadniugulnesias Weddyyiu
1N AN ElY LunY 2560 W11 VAR (G) voweaa Fevzvinliusaiininay

Annszudlvariuean nieuiunihdudasiadasidaowain NC 11y NO fagui 3.5

retay T@

|

i

‘,‘_ Q1
2N7000

Q00

R2
10kQ

JUN 3.5 wasildsuszauusaivaeinlaglinudawes duaindaiuay

3.3.3 299587UUTZUIANATIVEUDSINY

<

Husasdnlszinanassninandearaiuesimnelaensiunimdiuia
mnasalasdygunmanndesazdenussnanafinauesinie Wesadauniuiu
vaulylndesazduendnmeanimesniilolevesnaesinie emuaudunavesaiuesd
eliuandiunsmuiilddalsunsaly figui 3.6

Camera :]
1
Port 5
Ethernet “;",
‘ @
£
USB 2.0 =
| Raspberry Pi4
HSE2:0 : GPIO Port I
[ | ]

5UN 3.6 19sdulszINaNaTENiaNaeaTTIE U IINY
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3.3.4 2995AIULANINAKTULDATYA
Lulpspealnsataeseineluiung 2560 imtnilun1ssudyyindunmnain
N3neaind Feagyiisinlanaavesinusiazniafiui lng avininveueadfuaninaves

NIRRT A9gUN 3.7

ﬁ
———
< 4 0 U 5 33
8 R82 5 a0
S ) o
3 MEGA 5
©)
- 2560 5
) g-
il E-o
g% 2
G &
_—_
| GND

SUN 3.7 1995 UUARIHAHIUNNLEATA

3.3.5 29959952 UUATRIVE I uazidesvassagnidu

Microphone Sound Detection
Sensor Module

USB Connector

l Raspberry pi
——)

UM 3.8 20as5usvuunnadudyqaliiazidesessoaniy
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n3U7 3.8 llasmeulvsameseneliwng 2560 vimthnlunissudyaneuden

i o

nlugalulasivy lneadygranlaazihuwdsuduaiuenudielddmiunsisaey

[ a

ANNAFedTannidu NntuIrddyaBunaludiueiasaueine vnsussiana

AR}

a [ o

A A5IFULaslveITaRndY uddsdyaudunanduinds lulasaeulnsaiaes e1ngl
Ny 2560 LivemuAudaalnasaslunssneanuasainlisaanduiulila
3.3.5 msdalalaaduas

1. 1251958381

” ” Ry
12V - b A 100
*—
’/' )'/' ,/' 100
' ”
| Val 300
Ri

JUN 3.9 M3siersasinides

9n5U7 3.9 Wunisielaleniawuasdider Tnseunsudu 3 dauay
fhdunu 1 ntiudedioynsuteruuusuduelunvedlalondsaiansnderi
VCC 12 1aafl  wagy1veeianunIuieadnsin - ussiunnasoulalonwauasidazdife
3 Taadt nszuageaniilnarulalonaauasie 30 faduend aunsussfunnasesluessud
3.9 uansssani 3.1

k599U 3 1Nad nsud 30 Jadwaud

Vg = VCC - VLED (3.1)

Vg =12-3(3) = 3V
wandsunu (R) lagldnguadlew (@) faunsi 3.2
V=IR (3.2)

Rs = 3/30x10-3 = 100 @
R; = 9/30x10-3 = 300 Q



wiidalal (P) faunisi 3.3
P =1°R
Prs = (30x10-3)2 X 100 = 0.09 W

Pri = (30x10-3)2 x 300 = 0.27 W

2. lWasnasdvdes

. e o o A o B
W W\ W W N

JUN 3.10 n13me29aslvlasnasiviios

29

(3.3)

910307 3.10 Wunissielalonudsuasdinios lnseunsudu 5 dauaz

AUU 1 i nTuIgefeunsuseiukuurwILTwelunvaslalanawassiausnsiafiu

VCC 12 1288 hag1989i18 1UNIUADaINTINe LIInuAnNAsoulalanladnawnazfiime

2 Taadt nszuageaniivarulalenauasie 30 daduoud

k590U 2 Thad nseua 30 Nadwaud 91naunI1sn 3.1
Va=12-5@2) =2V
ARIAUNIY (R) 3NAUNITN 3.2

Rs = 2/30x10-3 = 66 Q
R, = 10/30x10-3 = 333 Q
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W&l (P) annaunsi 3.3

Prs = (30x10-3)2 x 66 = 0.06 W
Pry = (30x10-3)2 x 333 = 0.30 W

2. IWa91958uma

JUN 3.11 M3rioeasinuag
91n3U7 3.11 1unisaelalenawasdung lageunsuiu 5 69 wazdd
Aunu 1 Aantuinyafieunsusesfukuurniudiweluavesialanduatdusnsiany
VCC 12 13 uazv1vadiiduniudeains s - ussiunnaseulalanasiasudasiine
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/\danuaulnasnasiazuaninanisvalcd
#include <LiquidCrystal 12C.h>

#include <Wire.h>

LiquidCrystal_12C lcd(0x27,20,4); //\3enld library 12C
#include <arduinoFFT.h> //38nld library FFT
#define SAMPLES 256

#define SAMPLING FREQUENCY 4096

arduinoFFT FFT = arduinoFFT();

unsigned int samplingPeriod;

unsigned long microSeconds;

double vReal[SAMPLES];

double vimag[SAMPLES];

const int sensorl =T7;

const int sensor2 = §;

int led0 = 9;

int ans = 0;

bool int flagl;

const int start = 18; //Usenedauds start 7 port 18
const byte reset = 19; //Useneialus reset i port 19
constint Rl = 22; //Usenasiauds R 1 port 22
constint Yl = 23;

constint G1 = 24;

constint R2 = 25;

constint Y2 = 26;

constint G2 = 27;

const int R3 = 28§;

constint Y3 =29;

constint G3 = 30;

constint R4 = 31;

constintY4d = 32;

constint G4 = 33;

const int Rlup = 34;

const int Rldown = 35;
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const int Glup = 36;
const int Gldown = 37;
const int R2up = 38;
const int R2down = 39;
const int G2up = 40;
const int G2down = 41;
const int R3up = 42;
const int R3down = 43;
const int G3up = 44;
const int G3down = 45;
const int Rdup = 46;
const int Rddown = 47;
const int Gdup = 48;
const int G4down = 49;
intrl, ¢l,r2, ¢2,r3, ¢3 ,rd, ¢f;
int x1, x2, x3, x4,

int z1, z2, z3, z4;

int state=0; //Usgn1AfAILUs state AU 0

void setup() {
Serial.begin(115200);
pinMode(sensort,INPUT); //fvualsisauys sensorl 10u input
pinMode(sensor2,INPUT); //fvualsisands sensor2 10u input
pinMode(ledo, OUTPUT); //fiviualvidauls ledo W output
samplingPeriod = round(1000000*(1.0/SAMPLING_FREQUENCY));
pinMode(reset, INPUT PULLUP);
attachinterrupt(digitalPinTolnterrupt(reset), RESET,FALLING);
pinMode(R1,0UTPUT); //fwualisands R1 1Ju output
pinMode(Y1,0UTPUT);
pinMode(G1,0UTPUT);
pinMode(R2,0UTPUT);
pinMode(Y2,0UTPUT);
pinMode(G2,0UTPUT);
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pinMode(R3,0UTPUT);
pinMode(Y3,0UTPUT);
pinMode(G3,0UTPUT);
pinMode(R4,0UTPUT);
pinMode(Y4,0UTPUT);
pinMode(G4,0UTPUT);

pinMode(R1up,INPUT); //fuuslidauds Riup Wu input
pinMode(R1down,INPUT);
pinMode(G1up,INPUT);
pinMode(G1down,INPUT);
pinMode(R2up,INPUT);
pinMode(R2down,INPUT);
pinMode(G2up,INPUT);
pinMode(G2down,INPUT);
pinMode(R3up,INPUT);
pinMode(R3down,INPUT);
pinMode(G3up,INPUT);
pinMode(G3down,INPUT);
pinMode(R4up,INPUT);
pinMode(Rddown,INPUT);
pinMode(G4up,INPUT);
pinMode(Gaddown,INPUT);

led.init();
lcd.backlight(); /1%l lcd backlight

void loop() {
led.setCursor(1,0); //fAunAISLEuUToILaILATUTTVA

lcd.print("Traffic lights"); //W@ABANUUUID lcd



if (digitalRead(start) == HIGH) //éAnfienuldaindaus start fao iy HIGH
state = 1; //$uUs state AU 1
\cd.clear(); //clear w1199 lcd
lcd.setCursor(1,0); //fMunANIEUALvBILAILAZUTSVIA
lcd.print("Traffic lights"); //uanstaANULAD lcd
lcd.setCursor(5,1); //fuAunmiEufuYsILaILasusIvn
lcd.print("Start"); //u@naaAlnuune lcd

}
if (state == 1){ //06UUT state AAWYINAU 1

traffic(); //vieuluisndu traffic

}

if(int_flagl==1){ /s int_flagl dAwvifu 1
lcd.clear(); //clear w138 lcd
lcd.setCursor(1,0); //mMyunamiSuduTaIuaILasussvim
lcd.print("Traffic lights"); //uaniaAl7uuue lcd
lcd.setCursor(5,1); //fyunANSufTe LA USITIA
lcd.print("Reset"); //ua@nstonNUUID lcd
int_flag1=0; /1%uUs int_flagl dAwvinfu 0

}

if (digitalRead(R1up) == HIGH) //Seiisnuldannguds Riup Saauzdu HIGH
while(digitalRead(R1up) == HIGH); //lduus Riup danugidu HIGH e 1 sou
YELLOW1UP(); } //vina1uluiandis YELLOW1UP
if (digitalRead(R1down) == HIGH)X
while(digitalRead(R1down) == HIGH);
YELLOW1DOWN(); }
if (digitalRead(G1lup) == HIGH){
while(digitalRead(G1lup) == HIGH);
GREEN1UP(); }
if (digitalRead(G1down) == HIGH)X
while(digitalRead(G1down) == HIGH);
GREEN1DOWNQ); }



if (digitalRead(R2up) == HIGHX
while(digitalRead(R2up) == HIGH);
YELLOW2UP(); }

if (digitalRead(R2down) == HIGH)X
while(digitalRead(R2down) == HIGH);
YELLOW2DOWN(); }

if (digitalRead(G2up) == HIGH){
while(digitalRead(G2up) == HIGH);
GREEN2UP(); }

if (digitalRead(G2down) == HIGH)
while(digitalRead(G2down) == HIGH),
GREEN2DOWNQ); }

if (digitalRead(R3up) == HIGHX
while(digitalRead(R3up) == HIGH);
YELLOW3UP(); }

if (digitalRead(R3down) == HIGH){
while(digitalRead(R3down) == HIGH);
YELLOW3DOWN(); }

if (digitalRead(G3up) == HIGH){
while(digitalRead(G3up) == HIGH);
GREEN3UP(); }

if (digitalRead(G3down) == HIGHX
while(digitalRead(G3down) == HIGH);
GREEN3DOWNQ); }

if (digitalRead(Rdup) == HIGHN
while(digitalRead(R4up) == HIGH);
YELLOWA4UP(); }

if (digitalRead(Rddown) == HIGH)X
while(digitalRead(Rddown) == HIGH);
YELLOWA4DOWN(); }
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if (digitalRead(G4up) == HIGH){
while(digitalRead(G4up) == HIGH);
GREEN4UP(); }

if (digitalRead(G4down) == HIGH)
while(digitalRead(G4down) == HIGH);
GREEN4DOWN(); }

void trafficOf //Usgnaiant traffic

digitalWrite(Y4,LOW); //fuds Ya Sanugidu LOW
digitalWrite(R1,LOW); //fuus R1 Taauzidu LOW
digitalWrite(G1,HIGH); //fuus G1 Tenugidu HIGH
digitalWrite(R2,HIGH); //fauus R2 fanugidu HIGH
digitalWrite(R3,HIGH); //fauus R3 San1ugidu HIGH
digitalWrite(R4,HIGH); //fuus Ra fanugidu HIGH
delay(z1); //viaaaan

checksound(); //ynauluilandu checksound

digitalWrite(G1,LOW);
digitalWrite(Y1,HIGH);
digitalWrite(R2,HIGH);
digitalWrite(R3,HIGH);
digitalWrite(R4,HIGH);
delay(x1); // 37

checksound();

digitalWrite(Y1,LOW);
digitalWrite(R2,LOW);
digitalWrite(R1,HIGH);
digitalWrite(G2,HIGH);
digitalWrite(R3,HIGH);
digitalWrite(R4,HIGH);
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delay(z2);

checksound();

digitalWrite(G2,LOW);
digitalWrite(Y2,HIGH);
digitalWrite(R1,HIGH);
digitalWrite(R3,HIGH);
digitalWrite(Rd,HIGH);
delay(x2);

checksound();

digitalWrite(Y2,LOW);
digitalWrite(R3,LOW);
digitalWrite(R1,HIGH);
digitalWrite(G3,HIGH);
digitalWrite(R2,HIGH);
digitalWrite(R4,HIGH);
delay(z3);

checksound();

digitalWrite(G3,LOW);
digitalWrite(Y3,HIGH);
digitalWrite(R1,HIGH);
digitalWrite(R2,HIGH);
digitalWrite(Rd,HIGH);
delay(x3);

checksound();

digitalWrite(Y3,LOW);
digitalWrite(R4,LOW);
digitalWrite(R1,HIGH);
digitalWrite(G4,HIGH);
digitalWrite(R2,HIGH);
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digitalWrite(R3,HIGH);
delay(z4);

checksound();

digitalWrite(G4,LOW);
digitalWrite(Ra,LOW);
digitalWrite(Y4,HIGH);
digitalWrite(R1,HIGH);
digitalWrite(R2,HIGH);
digitalWrite(R3,HIGH);
delay(x4);

checksound();

void RESETO{ //Ussnaileridu RESET
int_flagl=1; /U3 int_flagl daminfu 1
state = 0; //l¥isuds state AAWINAU 0
x1=0,x2=0,x3=0,x4=0,z1=0,z2=0,z3=0,z4=0;
r1=0,r2=0,r3=0,rd=0,¢1=0,¢2=0,83=0,84=0;
digitalWrite(R1,LOW); //éuus R1 faauzidu LOW
digitalWrite(Y1,LOW);
digitalWrite(G1,LOW);
digitalWrite(R2,LOW);
digitalWrite(Y2,LOW);
digitalWrite(G2,LOW);
digitalWrite(R3,LOW);
digitalWrite(Y3,LOW);
digitalWrite(G3,LOW);
digitalWrite(R4,LOW);
digitalWrite(Y4,LOW);
digitalWrite(G4,LOW);
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void GREEN1UP(Y //Usenialari€u GREEN1UP

gl=g1+1; //lvduus g1 van 1

z1=21+1000; //Ifuus z1 van 1000

lcd.clear(); lcd.setCursor(0,1); lcd.print("Greenl =");

lcd.setCursor(9,1); lcd.print(¢1,DEC); lcd.setCursor(12,1); lcd.print("sec”);
}
void GREEN1DOWN(){

gl=g1-1; z1=z1-1000;

lcd.clear(); lcd.setCursor(0,1); lcd.print("Greent =");

lcd.setCursor(9,1); lcd.print(g1,DEQ); lcd.setCursor(12,1); lcd.print("sec”);
}
void YELLOW1UP()X{

ri=r1+1; x1=x1+1000;

lcd.clear(); lcd.setCursor(0,1); lcd.print("Yellowl = "),

lcd.setCursor(10,1); lcd.print(r1,DEC); lcd.setCursor(13,1); lcd.print("sec”);
}
void YELLOW1DOWN(){

ri=rl-1; x1=x1-1000;

lcd.clear(); lcd.setCursor(0,1); lcd.print("Yellowl = ");

lcd.setCursor(10,1); lcd.print(r1,DEC); lcd.setCursor(13,1); lcd.print("sec");
}

void GREEN2UP(){

g2=g2+1; z2=z2+1000;

lcd.clear(); lcd.setCursor(0,1); lcd.print("Green2 =");

lcd.setCursor(9,1); lcd.print(g2,DEC); lcd.setCursor(12,1); lcd.print("sec");
}
void GREEN2DOWN()

g2=g2-1; z2=z2-1000;

lcd.clear(); lcd.setCursor(0,1); lcd.print("Green2 = ");

lcd.setCursor(9,1); lcd.print(g2,DEC); lcd.setCursor(12,1); lcd.print("sec”;
}
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void YELLOW2UP(){

r2=r2+1; x2=x2+1000;

lcd.clear(); lcd.setCursor(0,1); lcd.print("Yellow2 = ");

lcd.setCursor(10,1); lcd.print(r2,DEC); lcd.setCursor(13,1); lcd.print("sec");
}
void YELLOW2DOWN(X{

r2=r2-1; x2=x2-1000;

lcd.clear(); lcd.setCursor(0,1); lcd.print("Yellow2 = "),

lcd.setCursor(10,1); lcd.print(r2,DEC); lcd.setCursor(13,1); lcd.print("sec");
}

void GREEN3UP(){

g3=g3+1; z3=23+1000;

lcd.clear(); lcd.setCursor(0,1); lcd.print("Green3 = ");

lcd.setCursor(9,1); lcd.print(g3,DEC); lcd.setCursor(12,1); lcd.print("sec");
}
void GREEN3DOWN()X

g3=g3-1; z3=23-1000;

lcd.clear(); lcd.setCursor(0,1); lcd.print("Green3 =");

lcd.setCursor(9,1); led.print(¢3,DEQ); lcd.setCursor(12,1); lcd.print("sec”);
}
void YELLOW3UP(){

r3=r3+1; x3=x3+1000;

lcd.clear(); lcd.setCursor(0,1); lcd.print("Yellow3 =");

lcd.setCursor(10,1); lcd.print(r3,DEC); lcd.setCursor(13,1); lcd.print("sec");
}
void YELLOW3DOWN(X

r3=r3-1; x3=x3-1000;

lcd.clear(); lcd.setCursor(0,1); lcd.print("Yellow3 = ");

lcd.setCursor(10,1); lcd.print(r3,DEC); lcd.setCursor(13,1); lcd.print("sec");
}

void GREEN4UP(){
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gd=gd+1; z4=z4+1000;

lcd.clear(); lcd.setCursor(0,1); lcd.print("Greend =");

lcd.setCursor(9,1); lcd.print(¢d4,DEC); lcd.setCursor(12,1); lcd.print("sec”);
}
void GREEN4DOWN(){

gfd=g4-1; z4=z4-1000;

lcd.clear(); lcd.setCursor(0,1); lcd.print("Greend =");

lcd.setCursor(9,1); lcd.print(gd,DEC); lcd.setCursor(12,1); lcd.print("sec”);
}
void YELLOWA4UP()X{

rd=rd+1; xd=x4+1000;

lcd.clear(); lcd.setCursor(0,1); lcd.print("Yellowd = "),

lcd.setCursor(10,1); lcd.print(rd,DEC); lcd.setCursor(13,1); lcd.print("sec”);
}
void YELLOWA4DOWN(X

rd=rd-1; x4=x4-1000;

lcd.clear(); lcd.setCursor(0,1); lcd.print("Yellowd = ");

lcd.setCursor(10,1); lcd.print(rd,DEC); lcd.setCursor(13,1); lcd.print("sec");
}

void checksound(){ //UsznaflsAtu checksound
for(int i=0; i<SAMPLES; i++) /s i=0 wlafauds i Sidniaanin SAMPLES 1 i
Wuduiiag 1
{
microSeconds = micros(); //#wUs microSeconds HANYINAU micros
vReal[i] = analogRead(0); //$uUs vReal[i]l $UA13N port 0

vimagli] = 0; /1#@uUs vimagli] da1iu 0

while(micros() < (microSeconds + samplingPeriod))
{

//do nothing
}
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FFT.Windowing(vReal, SAMPLES, FFT _WIN_TYP_HAMMING, FFT_FORWARD);
FFT.Compute(vReal, vimag, SAMPLES, FFT_FORWARD);
FFT.ComplexToMagnitude(vReal, vimag, SAMPLES);

double peak = FFT.MajorPeak(vReal, SAMPLES, SAMPLING FREQUENCY);

Serial.println(peak); //ua@m3A1 peak 1113 Serial Monitor

if (peak > 1200 && peak < 1600) { //61A1 peak AAMINAT1 1200 Laztiaenin 1600
digitalWrite(ledO,HIGH); //fauUs led0 faarugidu HIGH
ans = 1; //fuds ans winu 1
Serial.println(ans); /@M@ ans M4 Serial Monitor
}
else{ //Suanmileloulurauni
digitalWrite(led0,LOW); //8us led0 fanuzidu LOW
ans = 0; //@Us ans Winfu 0
Serial.println(ans); //t@AsA1 ans N14 Serial Monitor

}

if (digitalRead(sensor1) == HIGH || digitalRead(sensor2) == HIGH){ /81 sensorl %39
sensor2 fanugidu HIGH
while(ans==1)
digitalWrite(G1,HIGH); //fuds G1 Tanugidu HIGH
digitalWrite(R2,HIGH);
digitalWrite(R3,HIGH);
digitalWrite(R4,HIGH);
digitalWrite(R1,LOW);
digitalWrite(Y1,LOW);
digitalWrite(Y2,LOW);
digitalWrite(Y3,LOW);
digitalWrite(Y4,LOW);
digitalWrite(G2,LOW);
digitalWrite(G3,LOW);
digitalWrite(G4,LOW);
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delay(2000); /1114487

if (peak > 1000 && peak < 1700) { //61A1 peak TAMINNTT 1000 LaztpENI
1700
ans = 0; //AUs ans WU 0
Serial.println(ans); //u@nsA1 ans M4 Serial Monitor
}
if (digitalRead(sensor1) == LOW && digitalRead(sensor2) == LOW) { /81 sensorl
wse sensor2 Sanugtdu LOW
ans = 0; /AU ans WU 0
Serial.println(ans); //t@msA1 ans 1149 Serial Monitor
}
if (ans==0)}{ //019uUs ans AAWVIAU O
traffic(); //Wvinauluisidu traffic
}
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#lanUszunananinaaniiuaziuiinawasgiudaya
import cv2 // 13enld libraly cv2

import mysql.connector // [5enkd libraly mysql
import numpy as np // 138nlY libraly numpy as np
from time import sleep // 3unldn19nuIIan

from constantes import *

import time // Senlgn1sduiinian

import datetime // 138nlgn150uTuIaN

import RPi.GPIO as GPIO 158nld port GPIO
GPIO.setwarnings(False)

GPIO.setmode(GPIO.BCM) tdenluuavas GPIO luwuy BCM
data=17 // $uUs data WU port 17
data2=4 // $uwys data2 AU port 4
led1=27 // #uUs led1 WiAU port 27
led2=22 // duUs led2 WU port 22

GPIO.setup(led1,GPIO.OUT) // fmua led1 10u output
GPIO.setup(led2,GPIO.OUT) // Amua led2 1Wu output
GPIO.setup(data,GPIO.OUT) // fiviun data 191 output
GPIO.setup(data2,GPIO.OUT) // fmun data2 1Hu output

lower red = np.array([150, 100, 130]) //AAUAANEVBIALAY

upper_red = np.array([180, 255, 255])

lower_blue = np.array([100, 150, 100]) J/fvunanavesditGy

upper_blue = np.array([120, 255, 255])

largura_min=80

altura_min=80



offset=11 // BA¥ELNY x Vouduiil 11 e
offset2=10 // YATEnU x VOAEUTI2 10 wiiae
offset3=12 // YAEnni x vouduii 12 mime
posl linha=270 // Mudunsaduiil fisumia 270
L1 =330 // diuanueriduiil medne 330 mise
R1 =50 // fiuAanuenadudil ¥19w3n 50 wiae
p0s2 = 320 // MuFuURSAEUTI2 Tisuaia 320

12 =330 // Wiuanueniduii2 mede 330 mie
R2 =20 // WA uennduiil Meun 50 wiae
pos_linha=250 // MNadunsadudis fdumia 250
13 =330 // diuAnueniduia vnedneg 330 e
R3 =90 // diuanuenaduiil mneun 90 wie

detec =[] // @519n58U

Speed =0
delay= 110

st1 = time.time()
ans=0

ans2=0

feture = 0
count =0

carros = 0
car=0

caminhoes = 0

def pega_centro(x, y, largura, altura):

x1 = largura // 2
yl =altura // 2
X =x + x1
cy=y+yl

return cx, cy

def set_info(detec):

global carros,car
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for (x, y) in detec:
if (pos_linha + offset) > y > (pos_linha - offset):

carros += 1

def show info(frame1, dilatada):

textl = fCarros: {carros} /1 min." // W@AUANUUUIALD

cv2.putText(framel, textl, (120, 50), cv2.FONT HERSHEY SIMPLEX, 1, (0, 0, 255), 3)
// TdvunauazAL MRS Y

cv2.imshow("Video Original", frame1)

def Speed Cal(time): // 3onlwilendu time
global Speed
try:
Speed = (2.914*3600)/(time*1000)
return Speed
except ZeroDivisionError:

print('Error’)

cap = cv2.VideoCapture(0) // [Wanas3

subtracao = cv2.createBackgroundSubtractorMOG2() // @319uuannsnan

while True:
dt = str(datetime.datetime.now())
fetures = int(time.time())
ret , framel = cap.read()
img = cv2.cvtColor(frame,cv2.COLOR_BGR2HSV) // wiasnn BGR tJuguuuu HSV
maskl = cv2.inRange(img, lower red, upper_red) // asiamauniniglunin
mask2 = cv2.inRange(img, lower blue, upper blue) // // asv ATl
maskl contours, hierarchy = cv2.findContours(mask1, cv2.RETR TREE,
cv2.CHAIN_APPROX_SIMPLE)
mask2_contours, hierarchy = cv2.findContours(mask2, cv2.RETR TREE,
cv2.CHAIN_APPROX_SIMPLE)



78

tempo = float(1/delay)

sleep(tempo)

grey = cv2.cvtColor(frame1,cv2.COLOR RGB2GRAY) // vilvinmidulvuatien

blur = cv2.GaussianBlur(grey,(3,3),5) // luaaan

img_sub = subtracao.apply(blur)

dilat = cv2.dilate(img_sub,np.ones((5,5)))

kernel = cv2.getStructuringElement(cv2.MORPH_ELLIPSE, (5, 5))

dilatada = cv2.morphologyEx (dilat, cv2. MORPH CLOSE , kernel)

dilatada = cv2.morphologyEx (dilatada, cv2. MORPH CLOSE , kernel)

_,contours, =
cv2.findContours(dilatada,cv2.RETR _TREE,cv2.CHAIN_ APPROX_SIMPLE)

contorno,h=cv2.findContours(dilatada,cv2.RETR_TREE,cv2.CHAIN. APPROX_SIMPLE)

cv2.line(framel, (L1, posl _linha), (R1, posl linha), (255,127,0), 3) // a%JNLﬁumﬂﬁ 1
cv2.line(framel, (L2, pos2), (R2, pos2), (0,255,0), 3) // a5adunsed 2
cv2.line(framel, (L3, pos_linha), (R3, pos_linha), (0, 0, 255), 3) // a5 1adunsed 3

if GPIO.input(data2)==0:  // §1#IuUs data2 Wiy 0
ans2=1 // fuUs ans2 winu 1

if GPIO.input(data2)==1:  // a1@mus data2 v 1
ans2=0  // fuds ans2 AU 1

print(as19:90A100)  // LEASTOAINN Serail port

if ans2==0: // 815 ans2 Wi 0
if len(maskl contours) != 0:
for mask_contour in maskl contours:
if cv2.contourArea(mask_contour) > 500:
X, ¥, w, h = cv2.boundingRect(mask_contour)
cv2.rectangle(framel, (x, y), (x + w, y + h), (0, 0, 255), 3) // A519N58U
ABUIAE
GPIO.output(led1,True) // dauwls led1 Hanugidu HIGH
time.sleep(1) // gaa7 1 Ui

ans =3 // @l ans WU 3



print (A390lnsngniau’)

else:

GPIO.output(led1,False) // fus ledl Tanuzdu Low

if len(mask2_contours) I= 0:
for mask_contour in mask2 contours:
if cv2.contourArea(mask_contour) > 500:
X, ¥, w, h = cv2.boundingRect(mask_contour)

cv2.rectangle(framel, (x, y), (x + w, y + h), (255, 0, 0), 3) // A519n58U

ATBUINGY
GPIO.output(led2,True) // fuus led2 fanuzilu HIGH
time.sleep(1) // #2817 1 U9
ans =4 // fls ans v 4
print(as39i9alvsaandy)  // wansdorinunie Serail port
else:

GPIO.output(led2,False) // fuds ledl Tanuzidu LOW

for(i,c) in enumerate(contorno):
(x,y,w,h) = cv2.boundingRect(c)
validar_contorno = (w >= largura_min) and (h >= altura_min)
if not validar_contorno:

continue

cv2.rectangle(frame1,(x,y),(x+w,y+h),(0,255,0),2) // a%’wmaumaui’mq
centro = pega_centro(x, y, w, h)

centrol = pega_centrol(x, y, w, h)

detec.append(centro)

detec.append(centrol)

cv2.circle(framel, centro, 4, (0, 0,255), -1) // a%’mqﬂmﬁmq

cv2.circle(framel, centrol, 4, (0, 0,255), -1) // a%’wa;@mﬁmq

if fetures > feture+60: // D18LkUs fetures 11NN 60
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print(lvlwng 60 FFiwnelual fetures)  // Lanstan NI Serail port

text1 = fCarros: {carros} /1 min." // W@AUDAINULIALD

feture = int(time.time())

cv2.putText(framel, textl, (100, 50), cv2.FONT HERSHEY SIMPLEX, 1, (0, 0,
255), 3) // Tdvualasmunusiienys

cv2.imwrite('/var/www/html/carros/img'+ str(count) + ".png',framel) //
Juiinniwaslnames carros

imecar = /carros/img'+ str(count) + ".png'

dt = str(datetime.datetime.now())

try:
connection = mysqgl.connector.connect(host="remotemysqgl.com’, //
[Fousoguteya
database="ycEpYKIBjb',
user="ycEpYKIBjb',
password="IYhuAryLDO")

mysql_insert_query = ""INSERT INTO realtime (imagecar, DateTime)
VALUES (%s,%s) "

valcar = (imgcar, dt)

cursor = connection.cursor()

cursor.execute(mysgl_insert_query, valcar)

connection.commit()

print(cursor.rowcount, "Uu#in carros eusae")

cursor.close()

except mysqgl.connector.Error as error:

print("Juiingunmianain' format(error)) // Uanadana1ung Serail port

finally:
if connection.is_connected():
connection.close()

print("MySQL connection is closed")



if GPIO.input(data)==0:  // 21fauUs data fAWWAU 0
ans=1 // @Us ans = 1

if GPIO.input(data)==1: // 816uUs data HAWIAY 1
ans=0 // éUs ans = 0

print (lWwae) 7/ uanstaA1ume Serail port

if ans==0: // 01@kUs ans = 0
for (x,y) in detec:
if y < (posl_linha+offset) and y>(pos1_linha -offset):
count =count+1  // iy 1 A
stl = time.time() // Sufiniandifiauys stl
cv2.line(framet, (L1, posl_linha), (R1, posl linha), (0,255,0), 3)

detec.remove((x,y))

if y<(pos2+offset2) and y>(pos2-offset2):
count =count+1  // dfiye 1 @
st2 = time.time() // Sufiniaanfisauys st2
cv2.line(framel, (L2, pos2), (R2, pos2), (0,0,255), 3)
Speed = Speed Cal(st2 - st1) // ltandu speed

detec.removel((x,y))

if Speed >=20 and Speed <= 90: // i1 speed HA1521I19 20 §3 90
print(Speed)
st3 = time.time()
cv2.putText(framel, "Speed : " + str(Speed), (20, 70),
cv2.FONT HERSHEY SIMPLEX, 2, (0, 0, 255),5) // Tduu1nuagsiunuifiisnys
cv2.imwrite('/var/ www/html/speedCar/img'+ str(count) +

'png,frame1) // Juinnnludilnanes speedCar

img = '/speedCar/img'+ str(count) + '.png’

dt = str(datetime.datetime.now())
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try:
connection =
mysgl.connector.connect(host="remotemysgl.com,
database="ycEpYKIBjb',
user="ycEpYKIBjb',
password="IYhuAryLDO")

mySql_insert_query = ""INSERT INTO traffictable (image,
DateTime)
VALUES
(%s,%s) "
val = (img, dt)
cursor = connection.cursor()
cursor.execute(mySal _insert_query, val)
connection.commit()
print(cursor.rowcount, "duiingun1miseuiey’)

cursor.close()

except mysqgl.connector.Error as error:

print("dufinguna1mAanan" format(error))

finally:
if connection.is_connected():
connection.close()

print("MySQL connection is closed")

print(st3-st2)
count = count+1 // tiuAn 1
else:

Speeds = Speed

set_info(detec)
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show_info(frame1, dilatada)

cv2.imshow("Video Original" , framel) // T nte

if cv2.waitKey(1) == 27:
break

cv2.destroyAllWindows()

cap.release()

83



#laauszaananmihenziteusanasiuiinawasgiudaya
import cv2 // 13enld libraly cv2

import mysql.connector // [5enkd libraly mysql

import numpy as np // 138nlY libraly numpy as np

from time import sleep // 3unldn19nuIIan

from constantes import *

import time // Senlgn1sduiinian

import datetime // 138nlgn150uTuIaN

import RPi.GPIO as GPIO // t3anld port GPIO

GPIO.setwarnings(False)

GPIO.setmode(GPIO.BCM) // tdonlnuaves GPIO Wuwuu BCM
data=17 // $uUs data WU port 17

led=4 // éuds led AU port 4

GPIO.setup(led,GPIO.OUT) // fiviun led1 1Uu output
GPIO.setup(data,GPIO.OUT) // fwiun data 1Tu output

count = 0

12 =550 // fiAnuenavnedne 550 wiae
R2 =100 // iuAnnuendmnewan 100 wiae
pos_linha=170 // Madun ST 170
offset=11 // BABWNU X WU 11 N8

ans =0

def pega_centro(x, y, largura, altura):

x1 = largura // 2
yl =altura // 2
X =x + x1
cy=y+yl

return cx, cy

def set_info(detec):

global carros,car
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for (x, y) in detec:
if (pos_linha + offset) > y > (pos_linha - offset):
cv2.line(framel, (L2, pos_linha), (R2, pos_linha), (0, 127, 255), 3) // Taidu
9198411 le

detec.remove((x, y))

def show info(frame1, dilatada):
cv2.putText(framel, textl, (100, 70), cv2.FONT HERSHEY SIMPLEX, 2, (0, 0, 255), 5)

cv2.imshow("Video Original", frame1)

carros = car = caminhoes = 0
cap = cv2.VideoCapture(0) // \Wandes

subtracao = cv2.createBackgroundSubtractorMOG2() // a5auuannse

while True:
ret , framel = cap.read()
tempo = float(1/delay)
sleep(tempo)
grey = cv2.cvtColor(frame1,cv2.COLOR RGB2GRAY) // virlinmdulnuanasm
blur = cv2.GaussianBlur(grey,(3,3),5) // Wuasan
img_sub = subtracao.apply(blur)
dilat = cv2.dilate(img_sub,np.ones((5,5)))
kernel = cv2.getStructuringElement(cv2.MORPH_ELLIPSE, (5, 5))
dilatada = cv2.morphologyEx (dilat, cv2. MORPH CLOSE , kernel)
dilatada = cv2.morphologyEx (dilatada, cv2. MORPH CLOSE , kernel)
contorno,h=cv2.findContours(dilatada,cv2.RETR_TREE,cv2.CHAIN_APPROX_SIMPLE)

cv2.line(framel, (L2, pos_linha), (R2, pos_linha), (255, 127, 0), 3) // ASN0EUNTa

for (i, ©) in enumerate(contorno):
(x, y, w, h) = cv2.boundingRect(c)
validar_contorno = (w >= largura_min) and (h >= altura_min)

if not validar_contorno:
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continue

cv2.rectangle(framel, (x, y), (x + w, y + h), (0, 255, 0), 2) // agﬁx‘miaum‘ufm
centro = pega_centro(x, y, w, h)
detec.append(centro)

cv2.circle(framel, centro, 4, (0, 0, 255), -1)

if GPIO.input(data)==0:  // 21fauUs data fAWWAU 0
ans=1 // dUs ans = 1
if GPIO.input(data)==1:  // §16uUs data HAviiv 1

ans=0 // ékUs ans = 0

if (ans==0): // 183 ans = 0
for (x,y) in detec:
if (pos_linha + offset) > y > (pos_linha - offset):
cv2.imwrite('/var/www/html/licensecar/img'+ str(count) + ".png',frame1)
// Sudinanlugslnaimes licensecar
count = count+1 // iy 1 #n
imgcar = /licensecar/img'+ str(count) + ".png'

dt = str(datetime.datetime.now())

try:
connection = mysgl.connector.connect(host="remotemysqgl.com’,
database="ycEpYKIBjb',
user="ycEpYKIBjb',
password="YhuAryLDO"

mySql_insert_query = ""INSERT INTO license (imagecar, test)
VALUES
(9s,%s) "

val = (imgcar, dt)

cursor = connection.cursor()

cursor.execute(mySql_insert_query, val)



connection.commit()
print(cursor.rowcount, "Uuiingunmiseusey")

cursor.close()

except mysgl.connector.Error as error:

print("dufingunmianain”.format(error))

finally:
if connection.is_connected():
connection.close()

print("MySQL connection is closed")

set_info(detec)
show info(frame1, dilatada)

cv2.imshow("Video Original" , framel) // la13ale

if cv2.waitKey(1) == 27:
break

cv2.destroyAllWindows()

cap.release()
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5. 1UAlUsunsa VNC Viewer haziden IP 99451803318 Aagun 2.5

B vnC viewer - u] X
File View Help
vnc connect [Enter & VNC Server address or search | & signin. -

M |

192.168.137.15 192.168.137.16

JUN 9.5 1Fen IP Yoe31aueiTNIeY

6. \UANTNRBVITIAUBTINY A93UN 2.6

JUN 9.6 MihvevesnaluesIng
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7. \Uanti1sine Python 91015U run program LivelUanaes Asgui 2.7

X

File Edit Format

A CAM2.py - /home/pi/.. - @ *Python 3.7.3 Shell* Dvideo Original

on 3.7. |

*Py

Eile Edit Shell Debug Options Window Help

= I
= s
3 1910

B 3

import cv2
rt mysql.co
rt numpy

fr time imp

from constantes
rt time

datetime

rt RP1.GPIO

GPIO. setwarning

GPIO.setmode(GP
data=17
data2=4
led1=27
led2=22

GPIO.
GPIO.
GPIO.
GPIO.

setup(ledl
setup(led2
setup(data
setup(data

Tlower_red = np.
upper_red = np.

lower_blue = np
upper_blue = np|

largura_min=80 |
altura_min=80

offset3=12
offset=11

| offset2=10
pos1_linha=270
L1 = 330 #420
|Ri-so #80 |
pos2 = 320 #23
L2 =330  #42
R2 = 20 #40|

IR

Python 3.7.3 (default, Jan 22 2021, 20:04:44)
[GCC 8.3.0] on Linux

Type "help",

>>>

“copyright”, "credits" or "license()" for more information.

= RESTART: /home/pi/CAM2.py ==:
Tiuas 60 Ygamlni 1658059813

1 iiwiin carros tfuon

MySQL connection is closed
ans
ans
ans
s

s

ans

ans

ans

ans

ans

ans

Trluas
Tluas
Tluas
Trluas
Tiluas
oy

Video Original

an
an

R

BRRRBRRBRRBRBRR

Ln:7 Col:0

=]
JUN 2.7 run program

8. Waiuiusriwesiiontiniuma fagui v.8

IuAFIYS NI BNNAMNA AN

Whnasaadauidaui

siennTruyTRuiyans 433 a3ua anddnn

JUT .8 i Iumaduvesildanuiily



'
[

9. Whgszuuriieldaudiuveadmig fagun 2.9

IR EESTM! |

|

|°ﬁa:ﬂﬁ
T
B

=

sUM 2.9 1Whgszuy

10. MLIUNAEIUTBUIINTIT AU 0.10 uazgun v.11

dayasoefihiviuas

it snwmandy Funa

2022-05-26 15:25:46
2022-05-26 15:26:47

2022-05-26 15:28:18

JUN .10 Buinadiuveading
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dayarodihliiuas
it snmihovadiusn Tunm
358 2022-06-03 18.01:59
359 2022-06-03 18:04.01
363 2022-06-03 18:04.37
364 2022-06-03 18:04.45

JUN .11 Buinadiuveadinng
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AMARNUIN A

Adlan13ldauaunsal (datasheet)



Raspberry Pi 4 Computer
Model B

971



Overview

Raspberry Pi 4 Model B is the latest product in the popular Raspberry Pirange of
computers. It offers ground-breaking increases in processor speed, multimedia
performance, memory, and connectivity compared to the prior-generation
Raspberry Pi 3 Model B+, while retaining backwards compatibility and similar
power consumption. For the end user, Raspberry Pi 4 Model B provides desktop
performance comparable to entry-level x86 PC systems.

This product’s key features include a high-performance 64-bit quad-core
processor, dual-display support at resolutions up to 4K via a pair of
micro-HDMI ports, hardware video decode at up to 4Kp60, up to 4GB of RAM,
dual-band 2.4/5.0 GHz wireless LAN, Bluetooth 5.0, Gigabit Ethernet, USB 3.0,
and PoE capability (via a separate PoE HAT add-on).

The dual-band wireless LAN and Bluetooth have modular compliance certification,
allowing the board to be designed into end products with significantly reduced
compliance testing, improving both cost and time to market.
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Specification

Processor:

Connectivity:

GPIO:

Video & sound:

Multimedia:

SD card support:

Input power:

Environment:

Compliance:

Production lifetime:

99

Broadcom BCM2711, quad-core Cortex-A72 (ARM v8)
64-bit SoC @ 1.5GHz

1GB, 2GB or 4GB LPDDR4
(depending on model)

2.4 GHz and 5.0 GHz IEEE 802.11b/g/n/ac wireless
LAN, Bluetooth 5.0, BLE

Gigabit Ethernet

2 x USB 3.0 ports

2 x USB 2.0 ports.

Standard 40-pin GPIO header
(fully backwards-compatible with previous boards)

2 x micro HDMI ports (up to 4Kp60 supported)
2-lane MIPI DSI display port

2-lane MIP!I CSI camera port

4-pole stereo audio and composite video port

H.265 (4Kp60 decode);
H.264 (1080p60 decode, 1080p30 encode);
OpenGL ES, 3.0 graphics

Micro SD card slot for loading operating system
and data storage

5V DC via USB-C connector (minimum 3A’")
5V DC via GPIO header (minimum 3A")
Power over Ethernet (PoE)—-enabled
(requires separate PoE HAT)

Operating temperature 0-50°C

For a fulllist of local and regional product approvals,
please visit
https://www.raspberrypi.org/documentation/
= : - e ;

The Raspberry Pi 4 Model B will remain in production
until at least January 2026.



Physical Specifications

g 2

[y

Nate: all dmensions in mm

WARNINGS

«  This product should only be connected to an external power supply rated at SV/3A OC or 5.1V/ 3A OC
minimum'. Any external power supply used with the Raspberry Pi 4 Model 8 shall comply with relevant
regulations and standards applicable In the country of intended use.
This product should be operated in 8 well-ventilated environment and, If used Inside a case, the case
should not be covered.
This product should be placed on a stable, flat, non-conductive surface In use and should not be
contacted by conductive items.
The connection of incompatible devices to the GPIO connection may affect compliance and result in
damage to the unit and invalidate the warranty.
All peripherals used with this product should comply with relevant standards for the country of use
and be marked accordingly to ensure that safety and performance requirements are met These
articles include but are not limited to keyboards, monitors and mice when used in conjunction with
the Raspberry P\
Where peripherals are connected that do not include the cable or connector, the cable or connector
must offer adequate insulation and operation in order that the relevant performance and safety

requirements are met.

SAFETY INSTRUCTIONS

nmum«wuummmnnm
Do not expose to water, moisture or place on a conductive surface whilst in operation.
Do not expose it to heat from any source; Raspberry Pi 4 Model B is designed for reliable operation
at normal ambient room temperatures.
Take care whilst handiing to avoid mechanical or electrical damage to the printed circuit board
and connectors.

+  Avold handling the printed circuit board whilst it is powered and only handle by the edges to minimise the
risk of electrostatic discharge damage:
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Overview

The Arduino Mega 2560 is a microcontroller board based on the ATmega2560 (datasheet).
It has 54 digital input/output pins (of which 14 can be used as PWM outputs), 16 analog
inputs, 4 UARTs (hardware serial ports), a 16 MHz crystal oscillator, a USB connection, a
power jack, an ICSP header, and a reset button. It contains everything needed to support
the microcontroller; simply connect it to a computer with a USB cable or power it with a AC-
to-DC adapter or battery to get started. The Mega is compatible with most shields designed
for the Arduino Duemilanove or Diecimila.

Schematic & Reference Design
EAGLE files: arduino-mega2560-reference-design.zip
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Schematic: arduino-mega2560-schematic.pdf

Summary
Microcontroller IATmega2560
Operating Voltage 5V
Input Voltage (recommended) 7-12V
Input Voltage (limits) 6-20V
Eigital 1/0 Pins 154 (of which 14 provide PWM output)
nalog Input Pins 16
[DC Current per 1/0 Pin 0 mA
IDC Current for 3.3V Pin 50 mA
Flash Memory 56 KB of which 8 KB used by bootloader
ISRAM KB
EPROM KB
lock Speed |16 MHz
Power

The Arduino Mega can be powered via the USB connection or with an external power supply.
The power source is selected automatically.

External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or
battery. The adapter can be connected by plugging a 2.1mm center-positive plug into the
board's power jack. Leads from a battery can be inserted in the Gnd and Vin pin headers of
the POWER connector.

The board can operate on an external supply of 6 to 20 volts. If supplied with less than
7V, however, the 5V pin may supply less than five voits and the board may be unstable.
If using more than 12V, the voltage regulator may overheat and damage the board. The
recommended range is 7 to 12 volts.

The Mega2560 differs from all preceding boards in that it does not use the FTDI USB-to-
serial driver chip. Instead, it features the Atmega8U2 programmed as a USB-to-serial
converter.
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e VIN. The input voltage to the Arduino board when it's using an external power source
(as opposed to 5 volts from the USB connection or other regulated power source). You
can supply voltage through this pin, or, if supplying voltage via the power jack, access
it through this pin.

e 5V. The regulated power supply used to power the microcontroller and other
components on the board. This can come either from VIN via an on-board regulator,
or be supplied by USB or another regulated 5V supply.

e 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is
50 mA.

e GND. Ground pins.

The power pins are as follows:

Memory

The ATmega2560 has 256 KB of flash memory for storing code (of which 8 KB is used for
the bootloader), 8 KB of SRAM and 4 KB of EEPROM (which can be read and written with the

EEPROM library).

Input and Output

Each of the 54 digital pins on the Mega can be used as an Input or output, using pinMode()

, digitalWrite(), and digitalRead() functions. They operate at 5 volts. Each pin can provide or
receive @ maximum of 40 mA and has an internal pull-up resistor (disconnected by default)
of 20-50 kOhms. In addition, some pins have specialized functions:

e Serial: 0 (RX) and 1 (TX); Serial 1: 19 (RX) and 18 (TX); Serial 2: 17 (RX)
and 16 (TX); Serial 3: 15 (RX) and 14 (TX). Used to receive (RX) and transmit
(TX) TTL serial data. Pins 0 and 1 are also connected to the corresponding pins of the
ATmega8U2 USB-to-TTL Serial chip.

e External Interrupts: 2 (interrupt 0), 3 (interrupt 1), 18 (interrupt 5),

19 (interrupt 4), 20 (interrupt 3), and 21 (interrupt 2). These pins can be
configured to trigger an interrupt on a low value, a rising or falling edge, or a change
in value. See the attachinterrupt() function for details.

e PWM: 0 to 13. Provide 8-bit PWM output with the gnalogWrite() function.

e SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (SS). These pins support SPI
communication using the SPI library. The SPI pins are also broken out on the ICSP
header, which is physically compatible with the Uno, Duemilanove and Diecimila.

e LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH
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g3
value, the LED is on, when the pin is LOW, it's off.

e I2C: 20 (SDA) and 21 (SCL). Support I2C (TWI) communication using the Wire
library (documentation on the Wiring website). Note that these pins are not in the
same location as the I2C pins on the Duemilanove or Diecimila.

The Mega2560 has 16 analog inputs, each of which provide 10 bits of resolution (i.e. 1024
different values). By default they measure from ground to 5 volts, though is it possible to
change the upper end of their range using the AREF pin and analogReference() function.

There are a couple of other pins on the board:

e AREF. Reference voltage for the analog inputs. Used with analogReference().
e Reset. Bring this line LOW to reset the microcontroller. Typically used to add a reset
button to shields which block the one on the board.

Communication

The Arduino Mega2560 has a number of facilities for communicating with a computer,
another Arduino, or other microcontrollers. The ATmega2560 provides four hardware UARTs
for TTL (5V) serial communication. An ATmegas8u2 on the board channels one of these

over USB and provides a virtual com port to software on the computer (Windows machines
will need a .inf file, but OSX and Linux machines will recognize the board as a COM port
automatically. The Arduino software includes a serial monitor which allows simple textual
data to be sent to and from the board. The RX and TX LEDs on the board will flash when
data is being transmitted via the ATmega8U2 chip and USB connection to the computer (but
not for serial communication on pins 0 and 1).

A SoftwareSerial library allows for serial communication on any of the Mega2560's digital
pins.

The ATmega2560 also supports 12C (TWI) and SPI communication. The Arduino software

includes a Wire library to simplify use of the I12C bus; see the documentation on the Wiring
website for details. For SPI communication, use the SPI library.

Programming

The Arduino Mega can be programmed with the Arduino software (download). For details,

see the reference and tutorials.
The ATmega2560 on the Arduino Mega comes preburned with a bootloader that allows
you to upload new code to it without the use of an external hardware programmer. It
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communicates using the original STK500 protocol (reference,
You can also bypass the bootloader and program the microcontroller through the ICSP (In-
Circuit Serial Programming) header; see these instructions for details.

Automatic (Software) Reset

Rather then requiring a physical press of the reset button before an upload, the Arduino
Mega2560 is designed in a way that allows it to be reset by software running on a
connected computer. One of the hardware flow control lines (DTR) of the ATmega8U?2 is
connected to the reset line of the ATmega2560 via a 100 nanofarad capacitor. When this
line is asserted (taken low), the reset line drops long enough to reset the chip. The Arduino
software uses this capability to allow you to upload code by simply pressing the upload
button in the Arduino environment. This mecans that the bootloader can have a shorter
timeout, as the lowering of DTR can be well-coordinated with the start of the upload.

This setup has other implications. When the Mega2560 is connected to either a computer
running Mac OS X or Linux, it resets each time a connection is made to it from software (via
USB). For the following half-second or so, the bootloader is running on the Mega2560. While
it is programmed to ignore malformed data (i.e. anything besides an upload of new code),

it will intercept the first few bytes of data sent to the board after a connection is opened.

If a sketch running on the board receives one-time configuration or other data when it

first starts, make sure that the software with which it communicates waits a second after
opening the connection and before sending this data.

The Mega2560 contains a trace that can be cut to disable the auto-reset. The pads on either
side of the trace can be soldered together to re-enable it. It's labeled "RESET-EN". You may
also be able to disable the auto-reset by connecting a 110 ohm resistor from 5V to the reset
line; see this forum thread for details.

USB Overcurrent Protection

The Arduino Mega2560 has a resettable polyfuse that protects your computer's USB

ports from shorts and overcurrent. Although most computers provide their own internal
protection, the fuse provides an extra layer of protection. If more than 500 mA is applied to
the USB port, the fuse will automatically break the connection until the short or overload is
removed.

Physical Characteristics and Shield
Compatibility
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The maximum length and width of the Mega2560 PCB are 4 and 2.1 inches respectively,
with the USB connector and power jack extending beyond the former dimension. Three
screw holes allow the board to be attached to a surface or case. Note that the distance
between digital pins 7 and 8 is 160 mil (0.16"), not an even multiple of the 100 mil spacing
of the other pins.

The Mega2560 is designed to be compatible with most shields designed for the Uno,
Diecimila or Duemilanove. Digital pins 0 to 13 (and the adjacent AREF and GND pins),
analog inputs 0 to 5, the power header, and TCSP header are all in equivalent Incations.
Further the main UART (serial port) is located on the same pins (0 and 1), as are external
interrupts 0 and 1 (pins 2 and 3 respectively). SPI is available through the ICSP header on
both the Mega2560 and Duemilanove / Diecimila. Please note that I>C Is not located on the
same pins on the Mega (20 and 21) as the Duemilanove / Diecimila (analog inputs 4 and 5).
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EVERLIGHT
Technical Data Sheet
5 mm Round White LED (T-1 3/4) Preliminary
334-15/T1C1-4WYA
Features

 Popular T-1 3/4 colorless Smm package.

« High luminous power.

 Typical chromaticity coordinates x=0.30, y=0.29
according to CIE1931.

» Bulk, available taped on reel.
¢ ESD-withstand voltage: up to 4KV

¢ The product itself will remain within RoHS compliant version.

Descriptions
¢ The series is designed for application required
high luminous intensity.
* The phosphor filled in the reflector converts the
blue emission of InGaN chip to ideal white.

Applications
¢ Outdoor Displays
 Optical Indicators
* Backlighting
* Marker Lights

Device Selection Guide

Chip
PART NO. Lens Color
Material Emitted Color

334-15/TICI-4WYA InGaN White Water Clear

Everlight Electronics Co., Ltd. hitpl.www.cverlight.com Rev: Page: 1 0f 10
Device Number: Established date:3-7-2007 Established by: Amy Ma
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EVERLIGHT |
Technical Data Sheet
5 mm Round White LED (T-1 3/4) Preliminary

334-15/T1C1-4WYA

Package Dimensions

™

o

+

o

lny
5.0£0.2
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! ™

x | L 'f[’

S ' +1
2 R b

0.65Ma x i +D_m_o_ M Anode
0.5 |: @Csthode

Q

24.0Min

Notes:
1.All dimensions are in millimeters, and tolerance is 0.25mm except being specified.
2. Lead spacing is measured where the lead emerges from the package.
3.Protruded resin under flange is 1.5mm Max. LED.

Everlight Electronics Co., Ltd. hitp:www.everlight.com Rev: Page: 20f 10

Device Number: Established date:3-7-2007 Established by: Amy Ma
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EVERLIGHT

Technical Data Sheet
5 mm Round White LED (T-1 3/4) Preliminary

334-15/T1C1-4WYA

Absolute Maximum Ratings (Ta=25C)

Parameter Symbol Rating Unit
Continuous Forward Current Ig 30 mA
Peak Forward Current(Duty /10 @ 1KHZ) Igp 100 mA
Reverse Voltage Ve 5 v
Operating Temperature Tops -40 ~ +85 C
Storage Temperature Tag -40 ~+100 C
Soldering Temperature (T=5 sec) Tiat 260+ 5 C
Power Dissipation Py 100 mW
Zener Reverse Current Iz 100 mA
Electrostatic Discharge ESD 4K v
Everlight Electronics Co., Lid. http!\:www.everlight.com Rev: Page: 3 of 10

Device Number: Established date:3-7-2007 Established by: Amy Ma



EVERLIGHT

Technical Data Sheet

S mm Round White LED (T-1 3/4) Preliminary
334-15/T1C1-4WYA
Production Designation
d-15Tici-J 00 0O
L Voltage Group
Luminous Intensity Bins
Color Group
Electro-Optical Characteristics (Ta=25C)
Parameter Symbol Condition Min. Typ. Max. | Units
Forward Voltage Vi I;=20mA 3.0 - 3.6 \%
Zener Reverse Voltage Vz [z=5mA 5.2 —en- --- \Y%
Reverse Current Ig V=5V ——ee - 50 uA
Luminous ln(msjty Iy lr=20m.‘\ 14250 - 28500 med
Viewing Angle 2012 [#=20mA e 15 - deg
X - 0.30 -
Chromaticity Coordinates Is=20mA
y ——ee 0.29 R,
Rev: Page:40f 10

Everlight Electronics Co., Ltd.
Device Number:

htp\:www.cverlight.com

Established date:3-7-2007

Established by: Amy Ma
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EVERLIGHT
Technical Data Sheet
S mm Round White LED (T-1 3/4) Preliminary
334-15/T1IC1-4WYA
Luminous Intensity Combination (med at 20mA)
Rank Min Max
W 14250 18000
X 18000 22500
Y 22500 28500
*Measurement Uncertainty of Luminous Intensity: £15%
Forward Voltage Combination (V at 20mA)
Group A
Rank 0 1 2 3
Min. 2.80 3.00 320 340
Max. 3.00 3.20 3.40 3.60
*Measurement Uncertainty of Forward Voltage : 0.1V
Color Combination ( at 20mA)
Group Bins
4 A0+B5+B6
Rev: Page: 5of 10

Everlight Electronics Co., Ltd. http\\:www.cverlight.com
Device Number: Established date:3-7-2007 Established by: Amy Ma



EVERLIGHT
Technical Data Sheet
5 mm Round White LED (T-1 3/4) Preliminary
334-15/T1C1-4WYA
CIE Chromaticity Diagram
0.44
0.2 -
0.490 -
0.28 -
030
034 -
> 0.32 4 6
0 ]
308 /'\/8/5/3?
028 <
] AD
-
028 4
024 \/
022 4
020 4
018 T =Tt N T eVt T
0.18 020 022 024 026 028 0.30 0.32 0.34 0.36 0.38 0.40 0.42 0.44
CIE-x
Color Ranks (IF=20mA » Ta=25C)
Color Ranks CIE
4o X 0.264 0.283 0.296 0.28
e 0.267 0.305 0.267 0.248
BS X 0.287 0.307 0.311 0.296
L Y 0.295 0315 0.294 0.276
B6 X 0.307 0.33 0.33 0.311
Y 0.315 0.339 0.318 0.294
*Measurement uncertainty of the color coordinates : 20.01
Everlight Electronics Co., Ltd. httpluwww.cverlight. com Rev: Page: 6 of 10

Device Number:

Established date:3-7-2007

Established by: Amy Ma
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EVERLIGHT
Technical Data Sheet
S mm Round White LED (T-1 3/4) Preliminary
334-15/T1C1-4WYA
Typical Electro-Optical Characteristics Curves
Relative Intensity vs. Wavelength Forward Current vs. Forward Voltage
10 25
S os < 20
s £
i f. /
5 3 /
< - 10
: A : /
02 / 5 S
g \'4 S 7
. i =>4
350 400 450 500 650 600 650 700 780 800 Yo 25 30 35 40 as
Wavelength(nm) Forward Voltage(V)
Relative Intensity vs. Forward Current sorwlrd Current vs. Ambient Temp.
15
3 g
4T % JN
: g™ \\
§ 05 // E 10 \
3 2 |
(4
M° L] 1° 15 20 25 °. » - - [ oe
Chromaticity Coordinate vs. Forward Current R:flati\’e#ltensig vs. Angle Displacement
oo
0330 10 x° o
- 20 = | o
N B
S o0 2 / o
f 0.300 4 § ]I &’
y y Mza. : 1 !
o , y
e B
3 A=A 7 o
X oo L7
0 —= of
e 10 2 % “« 50 : ’ - -
Forward Current(mA) Radation Angle
Everlight Electronics Co., Ltd. http\:www.cverlight.com Rev: Page: 7 of 10

Device Number: Established date:3-7-2007 Established by: Amy Ma
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EVERLIGHT

Technical Data Sheet
5 mm Round White LED (T-1 3/4) Preliminary

334-15/T1C1-4WYA

Packing Quantity Specification
1. 500PCS/1Bag + 5Bags/l Box
2. 10Boxes/1Carton

Label Form Specification

CPN: Customer’s Production Number

P/N: Production Number

CPN: QTY: Packing Quantity

CAT: Ranks of Luminous Intensity and Forward Voltage

P/N:
T T T TN s | ety

334-15/TICI-4WYA REF: Reference

EVERLIGHT

b CAT: LOT No: Lot Number
QELLLELL UL UL LTS MADE IN TAIWAN: Production Place
LOTNO :

U RL LR LT AT

MADE IN TAIWAN

Everlight Electronics Co., Ltd. hupi:www.everlight.com Rev: Page: 8 of 10

Device Number: Established date:3-7-2007 Established by: Amy Ma



EVERLIGHT

Technical Data Sheet
5 mm Round White LED (T-1 3/4) Preliminary

334-15/T1C1-4WYA

Notes

1. Above specification may be changed without notice. EVERLIGHT will reserve authority on
material change for above specification.

2. When using this product, please observe the absolute maximum ratings and the instructions for
using outlined in these specification sheets. EVERLIGHT assumes no responsibility for any
damage resulting from use of the product which does not comply with the absolute maximum
ratings and the instructions included in these specification sheets.

3. These specification sheets include materials protected under copyright of EVERLIGHT
corporation. Please don't reproduce or cause anyone to reproduce them without EVERLIGHT's
consent.

4. Below the zener reference voltage Vz, all the current flows through LED and as the voltage rises to
Vz, the zener diode “breakdown.” If the voltage tries to rise above Vz current flows through the
zener branch to keep the voltage at exactly Vz.

5. When the LED is connected using serial circuit, if either piece of LED is no light up but current
can't flow through causing others to light down. In new design, the LED is parallel with zener
diode. if either piece of LED is no light up but current can flow through causing others to light up

a Current
7%
’;/x Current
Xy X
v A
~ o~
~
} /"/% §
o [ e

Everlight Electronics Co., Ltd. http\:www.cverlight.com Rev: Page: 9 0f 10
Device Number: Established date:3-7-2007 Established by: Amy Ma
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SONGLE RELAY

— 1B RELAY 1509002 SRD

am ?) SONGLE RELAY

1. MAIN FEATURES

[0 Switching capacity available by 10A in spite of
small size design for highdensity P.C. board
mounting technique.

0 UL,CUL,TUV recognized.

[0 Selection of plastic material for high temperature and
better chemical solution performance.

[0 Sealed types
available.

O Simple relay magnetic circuit to meet low cost of

mass production.

2. APPLICATIONS

[J Domestic appliance, office machine, audio, equipment, automobile, etc.
( Remote control TV receiver, monitor display, audio equipment high rushing current use application.)

3. ORDERING INFORMATION
S L
L Stetre B Coil

S:Scaled type L0.36W
0305061912 R448VDC
F Flux free tvne
4. RATING
ccc FILE NUMBER:CQC03001003729 7A/240VDC
CCcC FILE NUMBER:CQC03001003731 10A/250VDC
UL /CUL FILE NUMBER: E167996 10A/125VAC 28VDC
TUV FILE NUMBER: R50056114 10A/250VAC 30VDC
5. DIMENSION i) DRILLING i) WIRING DIAGRAM

ol

J =1L

llw




6. COIL DATA CHART (AT20° C
Coil I il Power Pul-in Brop-mt [Max-Allowablc
.. o | Voltage |Voltage | Current |Resistance|[Consumption] Voltage | Voltage Voltage
Sensitvty | coge | (vDC) | (mA) (%D () (voC) | (voC) (VDC)
1
SRD 03 ) 20 28abt. 0.36W [75%Max. |10% Min. 120%
(High 03 03 K T0
Sensitivity) 08 08 0 OO
=09 oY 70 228
4 T2 30 00|
8 4] 0 TOUU
48 48 75 6400
RN N3 N3 150 aht N 45W .
(Standard) | 05 05 89.3 55
06 06 75 80
09 09 50 180
12 12 375 320
24 24 1R7 1280
3] a5 T0 3500 abt Uo1wW
7. CONTACT RATING 9.REFERENCE DATA
Type SRD Coil Temperature Rise
tom c EQORMA e
74 ~ - /
(Contact Capachy VD 10 v — e i P 4
10A 125VAC d
Inductive Load 10A 5A 120VAC § A
0sd=0 4 L /R=Tmsec) 2SOVAC 5A28VDC E s
3A 120VAC ? )
3A 28VDC =
Wax Allowable Volag PSOVACTTIOVDC |
IR ANGWabIE POWeET FOTcE —JBOUVACT2A0W T200VAT300W ] PO
Co¥ Power (W)
Sl : o I AgCdO JgCd0 | Opa;mn Time
2 et .
h ¢
e SRD P
Operation Time 10msec Max. )
Release Time 5msec Max. E ]
Between contacts 1000VAC 50/60HZ (1 minute) o "g‘* W)
Insulation Resistance 100 MQ Min. (500VDC) v
5 abee - G m Y M ! . , ~
30 operation/min <
25 10470 C 9 B
45 10 85% RH

10 to 55Hz Double Amplitude 1.5mm
10 to 55Hz Double Amplitude 1.5mm

]

Operstions (« 10000 ops)

Current of Load (A)

100G Min.
10G Min.

Life Expectancy
w

107 ' i \

opecations Min_(na load)
10° operations. Min. (at rated coil voltage)
abt. 10grs.

[

)

Dperstacres («10.00) ops )

¢ ] 2
Cutrent of Load (A)

]
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SEMICONDUCTOR TECHNICAL DATA
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Order this document
by 2N7000/D

TMOS FET Transistor

N-Channel — Enhancement

2N7000

Motorola Preferred Device
3DRAIN
2
GATE
1SOURCE
MAXIMUM RATINGS
Rating Symbol Value Unit Lot 1
Drain Source Voltage Vpss 60 Vdc
Drain-Gate Voltage (Rgs = 1.0 MQ) VDGR 60 Vdc CASE 29-04, STYLE 22
TO-92 (TO-226AA)
Gate—Source Voltage
— Continuous VGs 120 Vdc
— Non-repetitive (tp <50 ps) VGsm *40 Vpk
Drain Current mAdc
Continuous Ip 200
Pulsed IDMm 500
Total Power Dissipation @ T¢ = 25°C Pp 350 mw
Derate above 25°C 28 mW/°C
Operating and Storage Temperature Range Ty, ngg —55 to +150 6
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Ambient RgJA 35V °C/W
Maximum Lead Temperature for T 300 °C
Soldering Purposes, 1/16" from case
for 10 seconds
ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)
[ Characteristic l Symbol | Min l Max I Unit
OFF CHARACTERISTICS
Drain—Source Breakdown Voltage V(BR)DSS 60 s Vdc
(Vgs =0, Ip = 10 pAdc)
Zero Gate Voltage Drain Current Ipss
(Vps =48 Vdc, Vg = 0) — 10 PAdc
(Vps =48 Vdc, Vgg =0, Ty = 125°C) — 1.0 mAdc
Gate-Body Leakage Current, Forward IGSSF —: -10 nAdc
(Vs =15Vdc, Vpg =0)
ON CHARACTERISTICS(1)
Gate Threshold Voltage VGs(th) 08 3.0 Vdc
(Vps = Vgs, Ip = 1.0 mAdc)
Static Drain—Source On—-Resistance DS(on) Ohm
(Vgs =10 Vdc, Ip = 0.5 Adc) > 5.0
(Vs =4.5 Vdc, Ip =75 mAdc) — 6.0
Drain—Source On-Voltage VDS(on) Vdc
(Vgs = 10 Vdc, Ip = 0.5 Adc) — 25
(VGs =4.5 Vdc, Ip =75 mAdc) — 0.45

1. Pulse Test: Pulse Width < 300 @is, Duty Cycle < 2.0%

Preferred devices are Motorola recommended choices for future use and best overall value.
REV3

Motorola, Inc. 1997

@ MOTOROLA



2N7000

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted) (Continued)

[ Characteristic ] Symbol ] Min | Max Unit |
ON CHARACTERISTICS(1) (continued)
On-State Drain Current ld(on) 75 — mAdc
(VGs = 4.5 Vdc, Vps = 10 Vdc)
Forward Transconductance Ofs 100 — Emhos
(VDs = 10 Vdc, Ip = 200 mAdc)
DYNAMIC CHARACTERISTICS
Input Capacitance Ciss — 60 pF
e (Vps=25V,Vgs =0, —
Output Capacitance f= 1.0 MHz) Coss 25
Reverse Transfer Capacitance Crss — 5.0
SWITCHING CHARACTERISTICS(1)
Tum-On Delay Time (VDD = 15V, Ip =500 mA, ton — 10 ns
Tum—Off Delay Time Rgen =250hms, R| =25 0hms) toff _ 10
1. Pulse Test: Pulse Width < 300 s, Duty Cycle £ 2.0%.
20 10
|
18—TL=25°TC N\ —vl)s:mv I /I
NN -s55°c /| fIf— °C
z 16 Vgg=10V —| 7108 / A
& & / / / 125°C
z 14 9V — - 7
=) ,/ WETN 7T 1//
w w
& 10 /) T & ////
3 V' 7V 3 i
= 08 / / — - = 04
g 06 /i N \ -2
2 04 . £ 02
02 AV )
" 3V 72
0 10 20 30 40 50 60 70 80 90 10 0 10 20 30 40 50 60 70 80 90 10
Vps, DRAIN SOURCE VOLTAGE (VOLTS) Vs, GATE SOURCE VOLTAGE (VOLTS)
Figure 1. Ohmic Region Figure 2. Transfer Characteristics
5]
s 24 =i
=
o 22 ! ! ST N [ I
& - 2 ~N Vps=V,
o 20_Vcs—10V Z 11 N DS=VGS _|
£ ) Ip =200 mA » S <\ Ip=10mA
S 18 _ < 110
5] =) / 5] \
zd 16 £ 10
33 3 TR
R S 095 ~
=& L~ a N
S 12 - s 09 N
§ = // z \\
o 10 E 0.85
£ 08 - E 08
» LT =
€ 06 - =075
B 04 2 o0z
= -60 -20 +20 +60 +100 +140 -60 -20 +20 +60 +100 +140
T, TEMPERATURE (°C) T, TEMPERATURE (°C)

Figure 3. Temperature versus Static
Drain—Source On-Resistance

Figure 4. Temperature versus Gate

Threshold Voltage

Motorola Small-Signal Transistors, FETs and Diodes Device Data
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2N7000
PACKAGE DIMENSIONS

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982

—»| A 1980,

B 2. CONTROLLING DIMENSION: INCH.

1 3. CONTOUR OF PACKAGE BEYOND DIMENSION R

14— 1S UNCONTROLLED.

¢ 4. DIMENSION F APPLIESBETWEEN P ANDL.

DIMENSION D AND J APPLY BETWEEN L ANDK

p X MINIMUM. LEAD DIMENSION IS UNCONTROLLED

L IN P AND BEYOND DMENSION K MINIMUM.

e B

MILLIMETERS

MAX | MN WA |
D A 251445
210 2
AR
—G 2

J 02

f G | 008 | 00%
0% [ 0165
015

SECTION X-X

CASE 029-04 PIN; Gs%acs
(TO-226AA) 3 DRAN
ISSUE AD

Motorola Small-Signal Transistors, FETs and Diodes Device Data 3
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