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Etude du systéme de controle des feux de
circulation

» Résumé :

L'intégration de [I'Arduino dans les feux de circulation nous permet
d'incorporer une technologie intelligente dans ces dispositifs, offrant une efficacité
élevee pour réduire les embouteillages et organiser le trafic. Le mémoire comprenait
une étude détaillée sur le "controle des feux de circulation™ et tous ses aspects, allant
de leur histoire et leurs types aux systéemes de gestion, en vue d'intégrer I'Arduino
comme unité de contrGle programmable capable de surveiller et de détecter les
situations de trafic via des capteurs.

De maniere générale, I'objectif de I'étude était de concevoir un systéeme de
contréle des feux de circulation a un carrefour en utilisant I'Arduino base sur les
informations capturées par les capteurs de véhicules, afin de gagner du temps,
économiser I'énergie et réduire les accidents. Les résultats ont montré l'efficacité de
I'Arduino dans le contréle de ce systeme et comment il coordonne les capteurs et les
feux pour optimiser la gestion du trafic.

« Mots-clés: feu de circulation, Arduino, programmation, carrefour, trafic, capteur



Study of the Traffic Signal Control Circuit
> Abstract

The integration of Arduino into traffic signals enables us to incorporate smart
technology into these signals, as it is highly effective in reducing vehicle congestion
and regulating traffic flow. The study includes a detailed examination of "Traffic
Signal Control," covering its history, types, and control systems in order to
integrating Arduino into its operation as a programmable control unit capable of
monitoring and detecting traffic conditions through sensors.

In general, our study was to design a traffic signal control system at road
intersections using Arduino based on the information gathered from vehicle
detection sensors for the benefit of saving time, energy consumption and reducing
accidents. The results demonstrated the effectiveness of Arduino in controlling this
system and how it coordinates between sensors and signals to achieve efficient
trafficmanagement.

Keywords: Traffic signal, Arduino, Programming, Road intersection, Traffic flow,
Sensor.
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aliall o HESN Lo S ey iy diseae diidagy alidll gy Bls delia o Jaall IS 53

Abigh bl iy g L gin a5l i sale] 5 paenail) 56 Chlall oda ClS 5 cdsg )
5] e Lyt s DY) i g &g SV ol cllaladall & Sl sale] 5 DY) 5 ol plalll i
daariall ciblall plial 5 Sl obdl Jlae (& asleiSll bl Jimdy (1 iy 5 laga ol )
daliall padle s s YT e (ggin ALalS A 5S) 3l auag (Saall (e sl (Integrated Circuit)
A e pald dis sels (A okl 138 (63 WS el Gl lgaas sla Y Spia danyd o
Y Al BB jiiae 5sueS il a5 (MicroController) dasal cileaialls Cajay 4y 5SIY)
oe a1 S () ailiad) b 2Lyl daghad 5l s o) @ae b oSl (gl (g de sana
Sl g A psanaill (ga g Y1 AdatY) 5 bl delin L calas 3gg danan el Gk

[24] Liasilly 00U Agas dunay gl ) Jagd dbiall il o&all e aciad)
:\933\94}2\ uf)ﬂ 2.11

(A sgus A g SSTY) aoyLiially iyl oLl ol o ao bl gl o5 duig jiSl) dagl (e Bl 58

J8 e Linay s 4l i 1385 Arduino IDE gl ik oo daapll 3L g6 dasll) o3a ua

Audlyia) by 260 Cabiind LalS ginga V1 daay o] LS 13g) clgia Caglhaall (mall (a5 ardiedl

Juaailly £ LY (K siad) dagise ¢ lae JS Bigias Aanw 4l a5 C daly s daaly ¢SS
[25] Wapuskis ledle

UNo syl dallay 1.1 JSal)
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S oy e il agllacl Slat) e O (Sa o) Slead) 138 gia 13 (e agule calS
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: \9.'\3\94)‘\1\ lagl &bj 4.11

: Arduino Uno R3 sigl sisa ) 1.4.11

Arduino UNO R3 55 :3.11 J<&l

csisl sus) dasl alsdg Lise 111 Jgaad)

20 O3sl
+5V Ll Jes aga
10 bits ADC Jasall jasai 48
13 3dsall g gatal) L (gl L
(ICSP)ds)la dasyue 5l USB e 3oyl e daapll @k

ATmega328 aSaial)

(Pulse Width Modulation L« i 6)14 Ld)l) e/ Ja i) s
:
SPIH 2 ARy
(bootloader g3ay! Jes 0.5KB it 32KB
1KB
| ww
R T
| ADCUsdmadh
| eedlbagw
L Bewdak
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:Arduino Nano daagl 2.4.11

Arduino Nano :4.11 J<éd)
:Arduino Nano _ailad : 2,11 gaal)
ATmega328
(PWM z)lax 4ia 8)14
8
UART, 12C, SPI
7-12V
20 mA
16 MHz
2 KB
32 KB

1 KB
45x18 mm

g
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:Arduino Esplora dagl 3.4.11

Arduino Esplora:5.11 J<al

: Arduino Esplora sailad :3.11 J g

ATmega328 RN
v
2
361 e e KB s 2B
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:Arduino Pro mini 4agl 4.4.11

Arduino Pro Mini :6.11 J<&i

- Arduino Pro mini ailad 411 J g

ATmega328 aSaial)

14 L) gz laall/JaNaal) 220

:

1

1

1

6

2
5V iauil 16MHz 53,3V iawil 8MHz
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:Arduino Mega 4ag 5.4.11

Arduino Mega : 7.11 J<&

: Arduino Mega _ailas @ 501 Jgaa

ATmega328 aSadial)
AVR
620V
(PWM gzlas s 15) 54 4 7 laallfJalaal) e
10
el Lgia BKBJaxivs 256KB el 3,503 da
g8y

K8
16MHz

19mA Al i
101,52x53,3mm
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:Arduino Leonardo 4ag 6.4.11

Arduino Leonardo : 8.11 J<él

: Arduino Leonardo_ailas : 6.11J 58>

ATmega32u4 aSaial)
P i) 1
E
URRTT, 135, 57
Y
%
15[V
255E
2E
1KB
SNFE I
209

: g oY) clig<a 5011

23] 5 sV alety el a1 a3y Loty By claglll ST g3l 51901 dagl ymas
Litillaa sl (UNo R Zula¥) daslll a5 (JoY) daslll dana claca) & yealall cagll & dall)

Ol (any shal & Y (UN0 R20 Cipad 5 dbal) daslll e el (any Jla) Lgd

gl suan Y1 dast (9.110SE) oy (Uno R3 & 5yslaall daglll Joumall 5 5 4l dasll

=

e (<o Adalal) Ay pSTY) Lgi #load 8@l 028 4 3 Al Arduino Uno R3 A gl

257 Guayad ladlie ) d8LaaYl
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0C )k G4 3930
Qgd -7

R3 sisl 515V cliga t 9.1 JSid)

:ATmega328AVR agaidl 1.5.11

daay o Levie g SSY) Wlliay alsd g 53 58y sV dagl G yeaic aal ey
asd (33l el aSaniall 2ok Aaglll e 480 Sl Al Badad ae clanand Satiall 138 daay o dasll
.ATmega328AVR s sisl guis3,¥) dagl 8 aniionall aSaiall clgia Csthaall (335 daglll Jasd

O AN (IBMHZ oy UbewyS il gusa,¥) dngl 8 ATMega328AVR aSaiall Juaty
[25] dade (sl 16 A58 8 53 ciladell 220

ATmega 328 <aadl @ 10.11 J<id)
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: ATMega328p aSaiall jailad :II.7J 2>
8-bit AVR cleall g5
20 MHz u_ﬁbm Jasll 2358
A b Aalal O ale LIS aSaal) ki IMHZ a5 sy
32KB el 5,813 das
2KB SRAM 5813 daw
1KB EEPROM 5503 daw

:ATmegaloU2 asaial) 2.5.11

Bang e palall pe ULl Joal gigl guga¥) dagl ) aSatial) grilia) 5 daetia 53 o8
il aSaidl e Lehls 2 Al @bl Sl Al Gl Geca sasagd) ddalis Jla
mln Gob oo csulall (8 LSl dasapll 50l Jib ddee (588 28 isulally ATmegalbu?2
G Al e lhall Ay dad Jlaoy) e daglll Quais ol cilagles Jii ) (aSaall ) Arduino cc
[25] dnslll ) Capailall e alsl Jlnsly ccgualal)

:(Regulator) 3.3V 55V all abia 3.5.11

aie (e LS i 2 Laxie+5Vaga aliie ) zlias GAHBV agay ssa)¥) dagl Jasd
AA ey abiall 3¢l el zad) L (1117ST50T3G s padiwd 5V aga pliie a)la

G dear oalie¥) anjie lis +3.3Vanie 3a LP2985-33BVR 2 pbiie Lo Liaf (goias
.[25] 150mA

:LED ¢lgpal dcgana 4.5.11
:[25] Asisia il 4 o guga V) dagl (ggial

12 gl deall Bala a5 lgale T3V AlyeS agan 8laae dalll o e Jxu :ON iy ga‘l.ﬁ °
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e e e | Gaki sie s 13 )l il po desiie S 138 il Agia LG
el SN 38 (el )

cm Lol Jan Lae Gl Gl Gmeg (TXGRX oliga oldl e
Dl QLN (s (st kb Cisuladl ) USB die 5 ATmegal6U2 Saudll

:USB i 5.5.11

oSariall) suga ¥ dagl o Lo bl Joliig ccosulall Gk e daslll Aoyl Mial) 138 aadiy

il uilay L5V agan daslll Ll allexin (Kasg cusulall ) USB 2ies (ATmegalbU?2

500 oo Lkl aj Leie T IS Sl sygeaiall adas ) Ly yeadll (g dislan] Bygaaia 3
125ImA

B Guda 6.5.11

@ a8l Luie ) AC/DC Jsae deas 3l oo USB diial oy dila jaae oudls (S
J251 12V o TV (e S 4 asall Jonall aga Jlae <2.1mm oykad

ideidl) sale) Ly 7.5.11
257 A e alg¥) i Balels ey any ) s
:LM358 dlalsiall 5yall 8.5.11

USB e (e daglll 3335 HLaY aga )aeS Jo¥) addics ((pulee (padicas oo Hilae 5ylall s34

[25] L Ssall Slilly 13 z Al ou L buffer JlaS AY) axdivy Vin il (e
:In-Circuit Serial Programming (i) ey i 9.5.11

aSaiall an gy SIS (JCSP o Cayay Mie P& (10 ATMEYA328 Saiall daayl ()8 4oy yla aa s
o Ll dsayie alatiud DA e ICSP daeyll Lilee 25 4y als ICSP e ATmegal6U2

 [25]4%s lehay S (AT sugaf dagl
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:deUaiuy) Bla 10.5.11

USB i (e Yoy (Mo djlha) dasll apla 4333 jume Gadad aDIA e (S 1 Vinddia o
[25] Ly 12V TV on Lo el agall =gl A8l g

o Anlll Juas die Lagie salial o (Sar + 553 ¥ dagl iyl sdededil) e GND 132ia @
[25] il @l

aalazind (Kaall e JEIL 5V 0y g Al 138 PAS e g3,V dagl Jaes 145V 2ia @
[25] Zasll) g Aagpal) ol A3

oo Allis 3.3V olsia laga zaall 1 Pl e Ll suga ) dagl s :+3.3V e @
50MA el 138 ety b ST Aaglll e dda g yall Eomylad) bl 2300 daladio) (aall

[25] S OSal e gy (oAl Blie 206 Aol 8l e 5l Y 2as

OV Gadt PlA e iy ¢ guga) V) dagl Jida sale) 2 dial) 138 DA (e :RESET ke o
plally il 138 aa Jualy 4ie iyl DULON Laad ~Bde Jeay Koy e (Liabiia 3La)
Mg il 138 Ao OV 5l Gadss s likal) 13 e dasall wie ¢ a )] pe deaty AY)
Say Aasl) e gasall daral) sale] 53 adlie < ANa) 02 3 bkl sy L Aasll Jiis
Lald dag)) shield slalls Cayes dagl ae suisa¥) dagl Juag oy Lovic 2aial) 138 (g 52l
sy dagl o dsrall sale) )3 Jguasll daile (abes auusil L) 52193 (398 LensSi o
257 2l 138 duadl (5s<00

U8 (e diall 138 aaiiey L aSaid) 4 dary (3 raall agal) 2l 138 a3 :IOREF 3die o
o danll mylaall e dga Jsne €0 o anlial) 28N s Laa shield 2dae) £
[25] 3.3Vl 5V

skl BaY ansien o) oKedl e 5 INC paiivia & L) diia @

Al Jalaal) Bla 11.5.11

BLEY) disd a abilall cluloal) oo sole zan g Adila cihla) Jal Jalaa o3 maus
3¢ally <10 bit Jyaall 138 283 AATMEQa328 sSaia 8 ADC Jsan alaiiuls duad) silal ) datilal
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A0 el 6 adbilall Mdlidd) sda 22 (AREF 22l LB;‘)L O oy C)s‘“;‘ﬁ BV HeS Lua ) ‘;z;)d\

tdaad)l) a5 Jalad) 12.5.11

el s 13 (a0 0o ABYL Hleadl ) Cad) (e & B0l olaally Jaladll JSEN sy
toh WS il s

oyl Bl b (BV 5L 5l OV 8La) 235 (51) daady z)laes st o) WlS Ja)¥) o3gd oKy
rabic Juay 3l sda Ao 2 b ((BV 3l 5l OV 5La) Jial (6f) Gy JalaeS Jens o
ilie dagl o) caddy bl s ) LCD lela) Lld i gual) il Jie (g8l duig 7Y <o

251 b ey cyae

(PWM) daill me b 5ld) dg o Wie I Ko 11101049¢6:5¢3  dlial)
S~ JKE Lo W ey Pulse Width Modulation

0 Ml 5 oJlodU 1 disall UART esdell JsSsi5ull Sl AgalsS Dlary 1100030000 @

e CunATMegalbu2 aSanall dailge 2lie pa gl (bt 3 )] (s deaty  JLial]
USB 3 e cagulall ) dbbaall cbilad) Jla)

dos)ld GledalaeS 1 362 ladial) e

SPI el Jo<g39 5l Jliai) dgals€ Jani :13¢12:11c10 lial) @
Sugy) dsgl g.caj :GND i o

Lbilall Jalaall 2 el 2gall :AREF 3ia @

12C el JsSg3 pll Jlai) dgalsS (Pleny :SCL 5 SDA ladiall o

:3.':33-3‘2\ daay 6.11

ast Conlal) Slea ash diune delgd ) 55 90y JSE o digi€a byl degana (A daanll 43
C[27] waim Sy o U sl 5 clshall e de ganes Aaadl il g clad,
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e Jalaill LS adlely agunsil Csalall Slgal jals) 4ungiy Cladad LS dilee o8 Gl
Python :lgie SN daeyll il Guh e Dleall sda a5 (Jlee) o Alule 1t L0 5 Ul

Java « C++C Swift (Kotlin Ruby

oo daayll didee a5 5 (C e ddall Arduing C dad 5 C+t s C 4zl suiga V) daay o
Al 4k aag 5 Arduino IDE: Integrated Development Environment zeln Gub

.Arduino Cloud Jlexiub
:Arduino Cloud susa¥) masme aladia) 1.6.11

dalall (g Lot mieaiall yie 5093 ¥) # sl puan o zalill Jaealy daeyy danyhall 538 e

.Arduino IDE il

[ sketchbook
SEARCH SKETCHBOOK Q sketch_jan26a.ino ReadMe.adoc v

Examples ORDERING BY LAST MODIFIED

E i K sketch_jan26a @

Q@ Monitor

1

2

3

4

5+ void setup() {
6

71}

8

9

v void loop() {
() Reference
1}

@ Help

‘|. i 1 Preferences

() Features usage
Import your sketches to your
online Sketchbook and access

them from any device!

o

g7 New Cloud Editor
IS out, try it now!

60] ciou|

Arduino Cloud gl :11.11 J<é)
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: Ageasl) e Arduino IDE gblin Jaead 2.6.11

Laacally Arduing.cc suga M el adgall (e abiaad Ky jradl gite Jlae maliy oo
N Jandl 255 N enugll das Caus zalinall gie jia) A3Ls el Download & Software e

€ 5 € = arduino.ce/en/software Y O 2

% HARDWARE SOFTWARE  CLOUD  DOCUMENTATION v COMMUNITY v  BLOG  ABOUT

Downloads

DOWNLOAD OPTIONS
Arduino IDE 2.2.1 Windows Win 10 and newer, 64 bits

Windows Wslinstaller
Windows ziP file

The new major release of the Arduino IDE is faster and even
more powerfull In addition to a more medern editor and a

more responsive interface it features autocompletion, code
navigation, and even a live debugger. macOS Intel, 10.14: "Mojave” or newer, 64 bits

Linux Appimage 64 bits (X86-64)
Linux zP file 64 bits (x86-64)

macOS Apple silicon, 11: “Big Sur” or newer, 64 bits

For more details, please refer to the Arduino IDE 2.0
documentation. Release Notes

Nightly builds with the latest bugfixes are available through
the section below.

SOURCE CODE

The Arduino IDE 2.0 is open source and its source code is
hosted on GitHub.

Arduino.cc el adsdll e Arduing IDE geeliy daess :12.11 J<ad)

: Arduino IDE za sisa¥) daglday; 3.6.11

Jd g ¢ Arduino IDE C\Iﬁ 5 sgnasll &= ‘9.'\:19.{){27\ 43U, ‘La.l).a 6535' G.AU):\S\ Caty o OT Az
P anioadl) Sl s Janional) g3 1 goi SLEAL asdi oaand) 35S0 LS cal

Tools — Boards — Arduino AVR Boards — Arduino Uno

@ Blink | Arduine 1,819 — O
File Edit Sketch Tools Help
Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload A
Manage Libraries... Ctrl+Shift+| Arduino Yin
Serial Monitor Crl+ Shift+ M B Arduine Uno
Turns an IE Serial Plotter Cirl+ ShiftsL

Arduino Uno Mini

WiFi101 / WiFININA Firmware Updater e ramrees M

Arduino Nane

Arduino Mega or Mega 2560
Arduino Mega ADK
Arduino Leonardo

Arduino Leonardo ETH
Arduino Micro

Board: "Arduino Una”
Port: "COM10" Arduino AVR Boards
Get Board Info Arduino megasVR Boards

Boards Manager...

Programmer: "AVRISP mkll" >

Burn Bootloader

Arduino Esplora
Arduino Mini
Arduino Ethernet
Arduino Fie
Arduino BT

FilaBad A edeiinn 1ICD

ArdUinoJL el das cialae) 113,11 J<a
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: Arduino IDE dlalsiall jighit) 43y 4.6.11

d&:,‘ e.lil«.g <Arduino.cc aiead ) C..ALDJ LY AP CaIN || ‘):Dlaﬂ\ ' J Jba'.'ti\ 9 IDE
Ly Arduino cblaaly s IS aen 5o 5 Arduino jles e aliaiy cdaianiy cagS el ‘éul..j
[28] Usgaw plasiny) 5 cuditll #ling jreadll Fgide ity (53

skl &y e Integrated Development Environment jlaial a5 IDE sghail) 44
2y OlSa (s LS Dranal) dama ) Clsa¥) o DI gaaall o Linays B o Blie (& 5 cAlalSial
3l ) aligas & e g duanis 5 (C sl Cht il 05<) aanl) 358U pupaty S DA e o

[28] 4l lapyai 5 51535V Lgaghs
) galind dgals 5.6.11

O uaall e gy 8 ginig +4+C 5 C Ayl 43l e Lgulad 8 Arduino IDE &y aaien
aaicd Al daeyll il Jeadd (e yoan Al gl (e HESH aian Al cladelly salal) b€l

. e

.[28] Microcontroller 4agall cleSaiall daay A

aanaill) SKetch o sl 35S0 LISy 51153,¥) dna s lgb S SIATAUING IDE jshaill 2l cans
Cihlaialy yalsly 258 Ao 1411 JSAN (b daasall malipll dgaly (553t daay L s1S5 (k)

[28] IDE

& sketch_dec032a | Arduinoc 1.2.19 — O ><

Arduino IDE gzl dgals :14. 11 J<&)
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36SNg el A0S g 2y Jaal) danba ocd sliandl daled) o
[ J

s ) e 35S0 Juant Dulee e llaadall (ans sedas JauYL 35u) g1l

oyl dgalgl Lo cllaidy) 6.6.11

:8.01d g (A b L lgie padli ypalic 5o Arduing IDE gelind das)ll dgalgl) e aag

. Arduino IDE zliy dgaly yalic :8.011J sa>

..L.OA.“ surwm EJJ;JAZ\ALAJ‘ S.A:m;améﬁ
W\‘;wusu;.\."’ .\‘(*9"45@-"‘-.'0‘5

.Library als¥) cla<a

Mdiall 13 dimays caglhaall suga V) ggi lasl

C A Jaidl

.SJQLU.\A L.Ib_) z\.ﬁ:jm

Al ac)gal) 8 Und ssagy anil) @ YY)

(25! gyall) dniiall

‘9.1:1‘9{)&3 dxd) P Lé‘ﬂ\ JAS[\ Uaad
LA8)l8 B dntin 08

Ml (e el b

clla el

.Serial Monitor(Juml) zuolial Ll ol

Luae lbluag Glogles o Jymall o alae ¢

dals)

.

ua;ﬁ
Jad

tUART dadeall Juaiy) dgaly 7.6.11

T alsh aSaiall agi e dgalsll oda (aas

550V Jeagi Aaalall o2 aladins crania IS0 oy 2680 o (e B 53 AT gy g 4t

Juzal .COM 4l Jeagal) 3aall liasg ToOlS

‘éj sl g BT Arduino IDE Jadig gulall

oe s Serial Monitor ,tas 23 Tools ) i 1511 J<al G Anmgd) ulaall Jaiyl dgals

[28] Ctrl+Shift+M :zilidl dagl whlaid) 1)l
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@ comni - O ®
| 1 I Send
2
3 4
=] Autoserall [ Show timestanmp I Mewline ~ "9500 baud vI Clear output

UART ludeall Jlsiy) dgals :15.11 JSal
sy ) Cgalall e Ayl bl =1

5] e Aliall ULl e dilaie —2

bkl Jluy) 42 play dalaie &yl =3

bl & Jaee —4

5L dgalgll oda axdiudg (Al & Jupall culdll) bps - ulig Baud Rate Jall Jaes Java g
s (Universal Asynchronous Receiver Transmitter) UART (jalie ol el Jlaty)

[28] TX 5 RX susa ) dasl e el eliisy
tohga ) Jasag daay 7.1

1[28] pbedl o)l ) Jaall A psesity o gties Anal) Tibee ity Jsgesl

IV Jlacdl (e anell 138 Tang U Slatienall slandly clpiiall Gyt 2y 48 :J6Y) giad)

Aoyl alg) S dihidl
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Lyl glsl 19,11 g3

= o

boolean var ; true f false Lai il alaie e Boolean
byte var ; S0 o a0 4iad 5 BDIL By ke Byte
255
int var ; aied 16DIt ok anb a8) yuiie Int
32768
short var ; 16bit Jeh 8y yusia Short
Float var ; Jshs (grde Alald 53 ) e

Gy ALalall 2ey A8)Y) 2ae (K1 (32Dt

Gl ) olay

integer const var = value ; el 23na ey Culs Cgas integer const
float const var = value ; 2na dnyde dmu, By i (et float const
Lol
Lagiy @laally Jalaall ety Zalalivoid setup () {....} Al o gosing 1AW gl
ralaty ylaally Jalaall sty agiig ([28] malipll 8 padiian A (Libraries) <l

pinMode(pin, mode)

Aghai Java sthadll da )l 685 :Pin

Jaaall Jaas aaail INPUT, OUTPUT, INPUT_PULLUP il aall (sas) b :Mode
oA

e Sm ally A8l eyl dils a5 v0id 100p () ...} Al (e 050 ) g
[28] el (o Sils ¥ 23es Siladeilly Cililea)

Ll 55 LS i3y Zunapd) 85500 chn 23na s i L o 3 A l) sl i sl gl
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tsigl¥) daap oo Jla @
‘.; @4}4&\ dtmj\ (K¥Y Lf Ctt;.u.u 62\:3.113 1 524 4_‘1\2.!915 2\,}.1131 5l ‘:;1}4 (AIM E;L«'AL‘A e}lu.u
- dragill éDluly ¢ Lleall daglaa o(Led) Sgun aloa ¢ giaga)) dagh N 16.11 J<al

pinMode (13, OUTEUT);

igitalWrite(13, HIGH); // turn the LED on (HIGH is the voltage level)
delay(l000); // wait for a second
igitalWrite(13, LOW);  // turn the LED off by making the voltage LW
elay(1000); // wait for a second

Blink 25 ce Jta :16.11 <&
) Ay g daally als) LS Bk agd dal (e ipalid) gud
el (o) su9)¥) i Y agisd (g seaic aal il el o
Oe 13 8, dind) i (Led) sl placall lipe Sl 138 8 ccpriall Ciya o 10 6Y) anadl)
e Jad sy 5pe AT oy Cigu yalg¥) 0385 SETUP e as {} Gl (S 1B anidl)
Mid) Lgh e piNMOode 5e¥) dany Gu o) U8 el daag aa lide Cony 131, Jsiall 4l
s da muad 13
ol 558 Jigha alg¥) oda S5 100p slaall am {} Gessh G B £ Gl auadl)
tlaxionall Hals¥) 2yds giall 138 & alsY) agd ol
13 23 ILOW S HIGH 13 il & 48byeS 3l z)a) e Jen digitalWrite <

[27] 4na5s Badl Cagu egum adine g3

il asll A ol (e i) pual el g delay seY) e Ll daapll i gsins <
. 1000mszli 4l
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t o) clbulu g clulagy) 8.11

el o3 u Y susn¥) 5 JSliag cue Gl saasl gla) JS b
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int red1=4;

int green1=6;
int yellow1=5;
int red2=9;

int green2=7;
int yellow2=8;
int sensor1=3;
int sensor2=10;

void setup} ()
//Define Outputs and Inputs
pinMode(red1,OUTPUT);

pinMode(red2,0UTPUT);
pinMode(yellowl,OUTPUT);
pinMode(yellow2,OUTPUT);
pinMode(green1,OUTPUT) ;
pinMode(green2,OUTPUT);
pinMode(sensorl,INPUT);
pinMode(sensor2,INPUT);
{

void loop} ()

/IRoad A and C have traffic while Road B and D have none
if(digitalRead(sensorl)==0 and digitalRead(sensor2)==1)

{

digitalWrite(red1,LOW);

digitalWrite(green2,LOW);
digitalWrite(red2,HIGH);
digitalWrite(green1,LOW);
digitalWrite(yellow1,HIGH);
digitalWrite(yellow2,LOW);

delay;(2000)

while(digitalRead(sensorl)==0 and digitalRead(sensor2)==1)

{
digitalWrite(red1,LOW);

digitalWrite(green2,LOW);
digitalWrite(red2,HIGH);
digitalWrite(green1,HIGH);
digitalWrite(yellowl,LOW);
digitalWrite(yellow2,LOW);

}

}
/IRoad B and D have traffic while Road A and C have none

if(digitalRead(sensorl)==1 and digitalRead(sensor2)==0){
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digitalWrite(red1,HIGH);
digitalWrite(green2,LOW);
digitalWrite(red2,LOW);
digitalWrite(green1,LOW);
digitalWrite(yellowl,LOW);
digitalWrite(yellow2,HIGH);

delay;(2000)
while(digitalRead(sensorl)==1 and digitalRead(sensor2)==0){
digitalWrite(red1,HIGH);

digitalWrite(green2,HIGH);
digital Write(red2,LOW);
digitalWrite(green1,LOW);
digitalWrite(yellowl,LOW);
digitalWrite(yellow2,LOW);

}

}
/INo Traffic

else if(digitalRead(sensorl)==1 and digitalRead(sensor2)==1){
digitalWrite(red1,LOW);

digitalWrite(green2, LOW);
digitalWrite(red2,LOW);
digitalWrite(green1,LOW);
digitalWrite(yellow1,HIGH);
digitalWrite(yellow2,HIGH);

delay;(2000)
while(digitalRead(sensorl)==1 and digitalRead(sensor2)==1){
digitalWrite(red1,HIGH);

digitalWrite(red2,HIGH);

digitalWrite(green1,LOW);

digitalWrite(green2,LOW);

digitalWrite(yellow1,LOW);

digitalWrite(yellow2,LOW);
}

/IAll roads Equipped
else if(digitalRead(sensorl)==0 and digitalRead(sensor2)==0){

digitalWrite(red1,LOW);
digitalWrite(red2,HIGH);
digitalWrite(green1,LOW);
digitalWrite(green2,LOW);
digitalWrite(yellow1,HIGH);
digitalWrite(yellow2,LOW);

delay;(2000)
while(digitalRead(sensor1)==0 and digitalRead(sensor2)==0){
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digitalWrite(red1,LOW);
digitalWrite(red2,HIGH);
digitalWrite(green1,HIGH);
digitalWrite(green2,LOW);

digitalWrite(yellowl,LOW);
digitalWrite(yellow2,LOW);

delay;(3000)
digitalRead(sensorl);
digitalRead(sensor2);
digitalWrite(red1,LOW);
digitalWrite(green2,LOW);
digitalWrite(red2,LOW);
digitalWrite(greenl,LOW);

digitalWrite(yellow1,HIGH);
digitalWrite(yellow2,HIGH);

delay;(2000)
digitalWrite(red1,HIGH);
digitalWrite(red2,LOW);
digitalWrite(green1,LOW);
digitalWrite(green2,HIGH);

digitalWrite(yellowl,LOW);
digitalWrite(yellow2,LOW);

delay;(3000)
digitalWrite(red1,LOW);
digitalWrite(green2,LOW);
digitalWrite(red2,LOW);
digitalWrite(green1,LOW);

digitalWrite(yellow1,HIGH);
digitalWrite(yellow2,HIGH);

delay;(2000)
digitalRead(sensorl);

digitalRead(sensor2);

3
}

}
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