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Abstract—Traffic congestion has become a growing problem in 

many countries since the innovation of engines, and 
consequently, the mass production of commuter vehicles in the 
19th century.  A number of solutions have been sought to reduce 
its impact.  Through a literature survey, this paper attempts to 
categorize a number of current approaches and identify the 
strengths and weaknesses of each solution or a combination of 
such solutions, in order to build a good background study. From 
this survey it has become clear that for success any solution most 
likely will have to integrate technologies from the different 
categories.  For example, technical solutions must be combined 
with good traffic rules and regulations. Public education and the 
announcement of new regulations for commuters must be 
performed in stages and repetitively to increase public 
awareness. 
 

Index Terms—traffic jam avoidance, congestion, integrated 
and intelligent system. 
 

I. INTRODUCTION 

URRENTLY there are numerous problems associated 
with traffic jams.  Aside from the delays that a traffic 

congestion may cause, it can also affect people 
psychologically (in terms of stress) as well as physically 
(causing tiredness, accidents, noise pollution and breathing 
problems due to air pollution).  Traffic jams can be caused by 
obvious factors, such as the overflow of vehicles during busy 
hours or at special events, accidents, slow vehicles obstructing 
fast lanes, etc. and also by not so obvious reasons like (i.e. 
ripple effect which causes phantom traffic jams [1]). 

Many researchers have offered various approaches to tackle 
the traffic jam problem.  The cost to reduce its impact has also 
been growing, which makes many developing countries lag 
behind in their effort to overcome it.  For example, in 2003 to 
2004 alone Great Britain [2] has spent 242 million pounds to 
start its Making Better Use (MBU) program, which is part of 
its Highway Agency program. This program includes (but not 
limited to) the installation of automated incident detection and 
warning system, CCTV cameras, advanced road side message 
signs, spot improvements on needed areas (such as improving 
layouts of lanes and junctions and signaling at various 
junctions), finding novel approaches to traffic management 
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and the management information systems necessary to support 
the agency's work, as well as research and development of a 
national traffic control center.  

Each approach can use one particular technology or a 
combination of them.  A couple of common technologies used 
in many relatively advanced countries are ETC (Electronic 
Toll Collection) which was started in 1986 in Norway, and 
VICS (Vehicle Information and Communication System) 
which was started in the 1990s in Japan [3].  ETC allows 
drivers to pass a toll gate without stopping for payment and is 
installed in many cars. The VICS system [16] is a service 
using FM broadcast and optical beacons on the roadside to 
deliver traffic jam information to drivers so that their car 
navigation systems can display congested areas/roads on the 
map and navigate them avoiding the congested areas. Both 
systems can reduce the possibility of traffic jams, but requires 
supporting devices on the roads and on each vehicle. The ETC 
method not only requires a device on each vehicle, but it also 
assumes that each vehicle owner abides by the regulation; 
otherwise the automatic bank-account deduction mechanism 
will not work. Additionally, there is the extra cost incurred 
when the authorities want to persecute negligent vehicle 
owners.   

Similarly in the VICS system, although VICS is useful there 
could be a time lag between the disseminated information and 
the real situation faced by the driver.  This is because VICS 
collects all traffic jam information to one location (e.g., a 
central server), and disseminates it after processing. Also, if 
all cars in a certain road receive the same information and 
change their route in the same way according to the 
information, then the selected route will be congested quickly.  
Additionally, VICS requires many devices to be installed on 
the roadside for monitoring traffic conditions, and thus it is 
costly to deploy the VICS system on small roads (which can 
be used as alternative routes during a traffic jam). The cost is 
even higher when considering coverage for a large 
metropolitan city.  

 

II. RESEARCH & REVIEW METHOD 

This paper attempts to categorize a number of current 
approaches, as well as identify the strengths and weaknesses 
of each solution or a combination of solutions. The aim is to 
build a good background study, before proposing new ideas. 
The method used is through a literature survey.  The survey 
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