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In	a	smart	city,	the	movement	of	vehicles	and	people	is	a	concern,	and	the	way	to	manage	them	is	
essential	 in	order	 to	be	as	efficient	as	possible	 in	exploiting	 resources.	The	number	of	vehicles	has	
increased	 considerably	 in	 the	 last	 few	 years	while	 road	 length	 has	 remained	 the	 same,	 therefore,	
traffic	 lights	became	unable	 to	organize	and	control	 these	vehicles	which	 led	 to	congestion.	Traffic	
Congestion,	 particularly	 on	 main	 road	 intersections,	 is	 a	 daily	 problem	 that	 negatively	 impacts	
society	in	many	aspects:	
	
•	 Compounded	time	delays	for	drivers	in	reaching	their	destinations.	
	
•	 Increased	 fuel	 consumption	 of	 vehicles	 in	 standing	 or	 slow	 traffic	 flow	 mode	 impacting	
national	economy.	
	
•	 Increased	 environmental	 pollution	 due	 to	 ground	 trapped	 toxic	 gases	 transmitted	 from	
exhaust	pipes	of	vehicles	in	standing	or	slow	traffic	flow	mode.	
	
•	 Increased	noise	pollution	is	a	challenge	a	society	strives	to	reduce.	
	
•	 Impatient	Erratic	behavior	of	some	drivers	impacting	normal	traffic	flow.	
	
	
	
Objective:	
	
	
	
1.	 Reduce	traffic	jams	and	congestion	at	road	intersections.	
	
2.	 Decrease	amount	of	vehicle	 toxic	gas	emissions,	and	 fuel	consumption,	by	 reducing	chances	
for	traffic	congestion.	
	



3.	 Automate	traffic	at	road	intersections	in	relatively	smarter	and	more	organized	way.	
	
4.	 Reduce	overall	average	trip	time	of	travelling	vehicles,	particularly	in	busy	traffic	hours.	
	
	
	
Introduction:		
	
	
	
Bethlehem	city	has	been	suffering	from	the	jammed	traffic	in	the	last	few	years,	because	the	number	
of	cars	is	constantly	increasing	while	the	roads	and	the	underlying	infrastructure	are	kept	the	same	
way	as	they	were	designed	at	least	40	years	ago	and	are	limited	to	change.	The	optimizations	of	the	
traffic	 light	 switching	 increases	 road	 capacity,	 ease	 traffic	 flow,	 and	 ultimately	 prevent	 traffic	
congestions.	 Traffic	 light	 control	 is	 a	 complex	 optimization	 problem	 and	 several	 intelligent	
algorithms,	 such	 as	 fuzzy	 logic,	 evolutionary	 algorithms,	 neural	 networks,	 and	 etc.	 would	 help	 in	
designing	it.	
	
	
	
PROPOSED	SYSTEM:	
	
Our	 system	 can	 be	 represented	 as	 an	 Internet	 of	 Things	 (IoT)	 Solution,	 that	 relies	 on	 different	
sensors,	network	and	data	analysis.	The	following	are	description	of	the	system:	
	
•	 Design	and	implement	an	intelligent	traffic	light	system	that	controls	the	flow	of	traffic.	
	
•	 The	 proposed	 system	detects	 the	 level	 of	 congestion	 and	 the	 abnormal	 traffic	 situations	 in	
main	road	intersections.	
	
•	 The	 system	 collects	 the	 data	 and	 the	 information	 by	 different	 types	 of	 sensors	 and	 video	
imaging	technique,	where	we	rely	on	several	sources	of	data	in	the	following	sense:	
	
1.	 Videos	which	are	captured	and	interpreted,	especially	to	observe	the	flow	of	cars.	
	
2.	 Sensors	to	count	the	numbers	of	vehicles	at	road	intersections.	
	
3.	 Sensors	to	measure	air	pollution	
	
4.	 GPS	data	and	city	maps	that	can	be	used	to	redirect	cars	to	other	paths.		
	



5.	 Sensors	to	detect	the	average	speed	of	cars.		
	
6.	 Adding	 inputs	 from	Vehicular	Ad	Hoc	Network	 (VANET)	and	Mobile	 track	system	techniques	
can	further	improve	the	system	output.	
	
	
	
•	 The	 data	 is	 then	 transported	 to	 an	 Artificial	 Intelligence	 AI	 algorithm-based	 system	 which	
makes	a	 real-time	decision	that	determines	the	 interval	of	green	 light	 time	 interval	 for	each	traffic	
light	 at	 each	 road	 intersection	 taking	 into	 consideration	 the	 state	 of	 other	 near-by	 intersections.	
Thus,	the	decision	involves	a	graph	or	a	state	machine.	
	
	
	
LITERATURE	REVIEW:	
	
	
	
Recently,	many	researchers	have	focused	on	other	dynamic	control	signals	that	adjust	the	timing	and	
phasing	 of	 lights	 according	 to	 limits	 that	 are	 set	 in	 controller	 programming.	 (Alam,	 2013),	 (Khan,	
2013),	 and	 (Karakuzu,	 2010)	 used	 Fuzzy	 Logic	 Controllers	 for	 an	 isolated	 intersection	 in	 their	
controlling	 programs.	 (Thahilyani,	 2012),	 (Damousis,	 2002)	 used	 GA	 to	 obtain	 the	 fuzzy	 control	
parameters	in	their	systems,	(Alodat,	2013),	(Bingham,	2001)	used	Neural	Networks	to	improve	the	
fuzzy	 control	 results.	 The	 work	 (Lazano,	 2009)	 presents	 a	 simulator	 built	 for	 a	 two-way	 traffic	
junction	where	each	way	has	a	single	lane	of	traffic	flow.	(Roy,	2017)	proposed	an	Intelligent	Traffic	
Monitoring	System	ITMS	depends	on	infrared	proximity	sensors,	microcontroller	and	used	s	vehicular	
length	along	a	 lane	 to	 implement	auto	 controlling	of	 the	 traffic.	 The	objective	of	 (Karakuzu,	 2010)	
was	to	implement	a	fuzzy	signal	duration	control	based	on	hardware,	but	it	was	not	possible	because	
of	 the	memory	 limitation	of	 the	program,	as	the	authors	reported.	Other	results	were	satisfactory,	
better	than	the	adaptive	method	used	for	comparison	but	not	very	optimal.		
	
The	system	proposed	in	this	project	will	adjust	the	timing	and	phasing	of	the	green	lights	according	
to	the	current	situation	in	multi-	crossroad	intersections	automatically;	every	crossroad	intersection	
will	be	controlled	by	intelligent	traffic	signals.	The	difference	of	the	proposed	system	has	the	ability	
to	 be	 autonomous	 due	 to	 data	 that	 collect	 from	different	 resources	 and	 align	 suitable	 decision	 to	
reduce	the	congestion	and	traffic	jam.	In	addition,	it	has	the	ability	to	be	supervised	according	to	the	
needs.		
	
	
	
NOVELTY	ASPECTS:	
	



	
	
1.	 The	proposed	system	works	in	real	time	and	through	a	self-training.	
	
2.	 The	 proposed	 system	 manages	 road	 intersections	 simultaneously	 and	 makes	 a	 decision	 to	
relief	and	diverts	traffic	congestion.	
	
3.	 Fusion	 of	 several	 data	 sources	 for	 traffic	management	will	 lead	 to	 breakthrough	 outcomes	
that	will	have	a	relatively	high	efficiency.	
	
	
	
RESEARCH	APPROACH	
	
The	approach	can	be	divided	into	two	major	parts,	and	I	am	looking	for	partners	in	these	fields:	
	
•	 Acquiring	 the	 data	 from	 the	 video	 image	 detection	 system,	 as	well	 as	 various	 sensors,	 and	
analyzing	it	by	image	processing	and	other	tools.	
	
•	 Optimizing	green	light	time	intervals.		
	
Recently	various	work	was	done	related	to	this	field,	one	of	them	was	an	application	of	a	Wireless	
Traffic	Monitoring	and	Tracking	system	in	the	Spanish	city	of	Granada,	as	an	approach	for	addressing	
important	tasks	in	the	field	of	Smart	Traffic.	 	Another	one	was	a	simulation	for	an	intelligent	traffic	
light	 that	 controls	 the	 flow	 of	 traffic	 based	 on	 genetic	 algorithms.	 Finally,	 other	 work	 involved	 a	
mobility	 monitoring	 system,	 based	 on	 the	 detection	 of	 Bluetooth	 and	 WiFi	 signals	 emitted	 by	
personal	 portable	devices,	 in	order	 to	 synchronize	 the	 traffic	 lights.	 These	 are	 simulated	by	 taking	
data	 from	one	source	while	our	proposed	project	will	handle	data	 from	different	multiple	sources,	
and	we’ll	be	using	real	data	not	virtual.	
	
	


