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ABSTRACT

This work described Information Utilization fdfetwork management in Urban
Traffic and Control (UTMC) system. It outlines the nature and content of the
"Traffic Management And Control (TMC) Data Dictionary” and how it will help
systems that support network management. It is aim at assessing thenpader

of strategic traffic routes around Sab@uari Zaria and to encourage the
development and implementation of Urban Traffic Management and Control
(UTMC) systems. It also discussed the provision of information for public
dissemination through Variabllessage Signs (VMS) and other media and
highlight the validation process that must be gone through to ensure confidence in
the data being provided. The challenges faced in creating a common link with the
Traffic network for provision of journey time anther traffic information across
urban areas will also be discussed. A comprehensive Route Management and Car
Parking Guidance System (for off street car parks), providing driver information
on available orstreet signs. The core element in collating aodtrolling the
information being supplied to the travelling public. It was recognized that a key
requirement of the system was Information on road network status that will help
traffic move efficiently in Sabe@arin Zaria. The UTMC framework has been
desgned to meet the requirements of the road users. Thus , include: Traffic signal
control; Driver information using variable message signs; Car park information
systems using variable message signs.
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CHAPTER ONE

INTRODUCTION
1.1 BACKGROUND TO THE STUDY
Transport is now firmly established in the political agenda, as public awareness
grows of the impact of congestion on towns and cities amgelople who live and
work in them. Consequently, transport policies are evolving, and new ways of
managing transport networks are needed to support this change cost effectively.
Information utilization in the Urban Traffic Management and Control (UTMC)
Technical Specification will be one way of assisting authorities to meet this need.
The Technical Specification for UTMC systems can now be jointly produced by
the Traffic Authority, Public Transport owners and all categories of road users,
aim at encouragm the development and implementation of UTMC systems.
Traffic control in urban areas principally involves traffic signal management and
coordination, congestion reduction, prioritisation and improvements to public
transport.To achieve this, the UTMC Tectual Specification defines a framework
for an "Information network". This network supports the wennection of a
wide range of equipment which provide facilities such as traffic signal control and
variable message signs (VMS). The key aspect is thathea components
communicate with each other in a standard and, in computer terminology, "open"
manner that is defined in the UTMC Technical Specification. It includes a Data
Dictionary which defines the structure and meaning of data used in UTMC

systems Figure 1 & Fig. 1.1 shows an example UTMC system. It shows how
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different equipment could be connected together using the UTMC network, where
Information Utilization can be benefited by operators and other systems and
servicesThe sole aim is to increas

Capacity, Efficiency, Sustainability and Safety of road, and Urban transport
networks.

1.1.1 HISTORICAL BACKGROUND OF SABON - GARI ZARIA

SaborGar i (A strangersdé quarters) or

a section in Northern Nigeriand South Central Niger whose residents are not
indigenous to Hausa land.

Permanent communities of strangers segregated from the indigenous population
had existed in Northern Nigeria and other parts of West Africa long before the
arrival of the British aaround 1900. Although living segregated from the Hausa
population, residents of these communities are subject to the authority of the local
emir.

The establishment of British colonial rule under Frederick Lugard and the
construction and new railway linesd to a large influx of laborers and traders
from southern Nigeria. The immigrants, which mostly Igbo and Yoruba people,
settled in new towns or Sabon Gari, as they were called by the local Hausa people.
The cantonment Proclamation of 1914 institutiaredi this system of residential
segregation. The Sabon Gari became Native Reservations, officially reserved for
employees of the government and commercial firms, and in practice inhabited by

residents not indigenous to Northern Nigeria
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British colonial ule in Northern Nigeria was indirect, leaving the emirs in power,
albeit as part of the colonial administration. In the beginning the Sabon Gari was
administrated by the emirs. This changes with the Township Ordinance of 1917,
which place Sabon Gari andeth residents under direct British rule. Sabon Gari
residents were granted more right than those under the administration of the local
emir. for example residents of Sabon Gari could send representatives to the
advisory board responsible for a township, @uld choose between court

administering Muslim law and British law.

Sabon Gari was established in all major cities of Northern Nigeria, most notably in
Kano, Kaduna and Zari®ne exception was Maiduguri, which never had a Sabon
Gari.

A typical city ortown in Northern Nigeria would consist of the old city within
fortified walls and inhabited by indigenous Hausa or Fulani people. The Sabon
Gari would house immigrants mostly from the southern Nigeria. Where as Tudun
Wada would house people from Northétigeria that were not indigenous to the
local area. Europeans would live in the Europeans Reservation Area, now
Government Reservation Area(GRA).

Over time the initially strict residential segregation would partially break down .
eventually a typical Sam Gari would house a diversity of people from all parts
of Nigeria to a lesser extent from other parts of West Africa. For example in 1939
various ethnic groups in the Sabon Gari of Kadna as follows: 27% were Hausa,
11% were Igbo, 19% were Yoruba,15% weNupe ,and 28% were other

ethnicities.
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Fig. 1.1.1. below shows distribution of Road Network within SaBan, Zaria

FIG. 1.1.1 ROAD NETWORK WIT HIN SABON-GARI, ZARIA
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1.2 STATEMENT OF PROBLEM

As the topic of the thesis, is there any problem and prospect in information
utilization for netwok management in traffic management and control(TMC)
system, if not what is the impact of information utilization for network
management in traffic management and control(TMC) system towards traffic
move efficiently as wells as cesffective means of impimenting traffic and

transport management and control ‘functions' that meet the requirements of the

RoadUsersl t s benefits 1 s that, new funct.i
to:
A Il mprove vehicles movement apacdestriana f e r

provision and reduction of accident risks

How does lack of using information affect individual road users as well as general
economic growth and development of Sal&ari Zaria in particular and Nation

as a whole.

1.3 RESEACH QUESTIONS

The dudy sets to answer the following research questions:

1-What type of Information is needed by Road Users in Sabon Gari, Zaria.
2-What are the sources of information for Road Users in Sabon Gari, Zaria.
3-How do the Road Users Utilize available informatresources in Sabon Gari,
Zaria.

4-What is the impact of using information for network management towards

traffic management and control in Sabon Gari, Zaria.

XixX
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5- How does lack of using information for network management affect individual
road user movememt Sabon Gari, Zaria.
6- What are the problems and prospect in using information around -&&gn
Zaria road network in Sabon Gari, Zaria.
1.4 OBJECTIVE OF THE STUDY
The objective of this study is to:
1- To find out what type of Information is needeg Road Users in Sabon Gari,
Zaria.
2- To find out what are the sources of information for Road Users in Sabon Gati,
Zaria.
3- To find out how do the Road Users Utilize available information resources in
Sabon Gari, Zaria.
4- To find out what is the impadf using information for network management
towards traffic management and control in Sabon Gari, Zaria.
5- To find out how does lack of using information for network management affect
individual road user movement in Sabon Gari, Zaria.
6- To find out whatare the problems and prospect in using information around
SabonGari, Zaria road network in Sabon Gari, Zaria.
1.5 SIGNIFICANCE OF THE STUDY
The research has significantly the following:

To make known to the people of Sab@ari particularly motorist he

information utilization ca reduce traffic congestion allow smooth movement traffic
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by the aid of utilization of available information resources. Also traffic
management system assist in monitoring and real time response to incidences. To
critically examne how lack of proper utilization of information affect road users
movement. To identify problems and prospects of information utilization within
SabonGari Zaria road network.

1.6 SCOPE OF THE STUDY

The scope of the study cover Impact ohformation utilization for traffic
managementaround SaboiGari, Zaria road network. Types afformation

system used in traffic management around Saksari, Zaria road network.
Method of information dissemination used in traffic management and control

system.

1.7 LIMITATIONS OF THE STUDY

The research work was limited to one Nigerian public road and road users, viz
SabonGari, Zaria road network.

It was limited within the above scope in the organization because of the
difficulties in information gathering.

But the little was gathered from web site, journals, books, National traffic
regulation(2004), Nigerian Highway Code(2007) operational guide lines and some
papers presented at the FRSC conferences and seminars.

1.8 OPERATIONAL DEFINITIONS OF TERMS

a Information- A product of processed data that give a meaningful results.
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b- Information Utilization: The use of knowledge or new Idea that give

guidance.

c- Network ManagementPlanning of computer assemblies and peripherals
that are jointly together dbat they can communicate, exchange and share
information resources.

d- Traffic:- Movement of vehicles in a road or area Micosoft encata(2009)

e Traffic Control: The use road signs and obstructions in order to force
road users(drivers) to slow down especialithin residential areas.

f- Traffic Management:Traffic managemens the planning, monitoring and

control or influencing of traffic (Andrew Grahart.al 2006)
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CHAPTER TWO
LITERATURE REVIEW
2.0 INTRODUCTION
This chapter seeks to review literature related to this study, Information utilization
for network managementniurban traffic management and control (UTMC)
system. The review is as follows :
2.1- Traffic management and contr@MC)
2.2 -Urban traffic management and control (UTM)
2.3- Information network
2.4-Need of information network in UTMC
2.5-Important of information network in UTMV
2.6- The role of information in urban traffic management system
2.7-Variable message signs(VMS)
2.8- Variable speed limit signs(VSL)
2.9 Traffic Signs
The more exnsive the information available on the operational state of a
network, and how it is changing over time, the more accurate and effective any
management policy can be (Winder and Brackstone )28@8ugh for example
Variable Speed Limits (VSL) wherehgosing appropriate speeds and/or
operational lane strategies may depend on fluctuations in traffic patterns which are
not easy to discern and system effectiveness is conditional on being able to

appropriately enforce speed and access. Provision of adedatd for traffic
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management is particularly important in the urban context where the needs of
passenger cars and freight are increasingly in conflict with those of public
transport, and priority systems are required, such as Automatic Vehicle
Identificaion and Location (AVI/AVL) and Automatic Numbgaate Recognition
(ANPR)(Fig. 3), in order to ensure full use can be made of traffic management and
enforcement strategies. Indeed existing Automatic Incident Detection (AID)
measures can be supplemented fbyg r exampl e, Aprobed (or
systems. Additionally with Urban Traffic Control (UTC) systems becoming more
flexible, traffic control strategies are now focusing on the fusion oftiaal data

while also addressing differing impact critesach as emissions and noise in
tandem with congestion. These strategies may increasingly be modelled in real
time through the use of simulation models, allowing proactive traffic management
to be undertaken.

With an increasing number of traffic managemantl control techniques and
products available, the place of traffic management within sustainable mobility
itself is of vital importance. Indeed its use as a transport planning tool is now of
increasing importance and this is the focus of research i ifsgother more

recent focus is on the evaluation of traffic management measures and systems,
both prior to implementation (cebenefit and business case issues) and after
implementation (actual contribution towards policy goals and lessons learned for

the future).
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2.1 TRAFFIC MANAGEM ENT AND CONTOL (TMC)

Traffic managements the planning, monitoring and control or influencing of

traffic (Winder and Brackstone 2009). It involves the allocation of infrastructure

(road space or train slots on a railwagtwork) according tstrategic operational

and policy goalsThese include efficiency, safety, environmental, economic and

equity objectives. In real terms, meeting them may encompass measures that
include giving priority to busestrains or other vehias such as emergency

services or high occupancy vehicles, increasing space available for pedestrians and
cyclists, or providing shared road space. For rail, rules for market opening,

network capacity allocation and pricing also, constitute pdbegl stategic

management. Traffic control in urban areas principally involves traffic signal
management and coordination, congestion reduction, prioritisation and
improvements tdPublic transportFor road transporttactical traffic management

involves monitoriig the actual traffic situation in reame (including volumes,

speeds, incidents, etc.) and then controlling or influencing the flow using that
information in order to reduce congestiopublic transport priority, safety,

punctuality andnternational tréic.

Traffic management system aims to:

A maximise the effectiveness of the use ¢
A ensure reliable and safe operation of t

A address environment al goal s; and
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A ensure fair allocati oe,rai$lotsjetcH anosgt r uct u
competing users. It is therefore an essential element in increasing the efficiency

and safety of :Transport networks and operations.

2.2 URBAN TRAFFIC MANAGEMENT AND CONTOL (UTMC)

The degree of road transport and motorizat®odnstantly increasing. apart from

undoubted advantages. It causes a heavy loading on the road network and
constantly increasing demand on the traffic and safety issues. Traffic congestion

on major roads in urban areas, the need to improve the bakimeseh different

transport modes, and the needs to improve safety and mitigate the impact of
transport on the environment are some of the key challenges.. Traffic management

and control are key tools with which to address these problems.

According to (Andew Graham, etal 2006) DefineUrban Traffic Management

System (UTMS)

nAs a traffic control pl atform that ai ms
network. With easy to control graphical management interface and integration

with GIS and video and mowoit and management information, module design

allows to connect with various traffic information interface. In addition, UTMS
coordinates to the implementation of mdéced urban traffic management

strategies to further improve traffic safety, order, afticiency, reduce air

pollution and energy consumption, and lead cities into urban life standard of the

21st Centuryo.
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-UTMS SYSTEM STRUCTURE

UTMS system structure includes central platform software, protocol interface and

onsite monitor equipment; thrgh graphical operational interface of kernel
management system, module communications with eachysiém are enabled.
According to 0Keé eSpstaimable mgbiétyfornroouvri n@gont i nent
(CEC, 2006), the miderm review of the 2001 White Paper®dmr anspor t , o t
IS no reason in the long run why sophisticated communication, navigation and
automation should be restricted to Aircraft and not be available to land transport
modes, i n particul ar road transparto. T
will provide new services to citizens and allow improved-teaé management of

traffic movements and infrastructure capacity use, as well as the tracing and
tracking of transport flows. In addition to providing benefits for transport
operators and @ass, new systems can provide public administrations with rapid

and detailed information on infrastructure maintenance and renovation needs.

Traffic management applications can increase the efficiency of networks, reduce

the need to build new infrastructurenhance driving and travelling comfort and

also help to increase safety and security, as well as tackling wasteful and socially
harmful transport patterns in the interests of environmental and social
sustainability.

UTMS system function consists amonfers of :

- Traffic signal management system,
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- Image monitoring system,

- lllegal and event detect system,

- Traffic data collection system,

- Traffic information guidance system,

Managing and communicating with communication module of eactssthn;

easy to use with graphical interface

2.3 INFORMATION NE TWORK

INFORMATION: Is a new ideas or knowledge extracted from the environment
for human use with the aim of modifying behaviour, effecting changes, and
enhancing efficiencies in all human endeans (Ajemogbgun,2008). Information
helps create enlightened and responsible citizen. Libraries and Internet are the
gateways to information. It is a place where information is acquired, processed,
repacked, preserved and disseminated.

Information is a ctical resources for individual and societal emancipation and
advancement. Sokari (2006) agrees that information is necessary for people to be
librated the shackle of ignorance, misconception. Economic stagnation, social
unrest, and political instabilitySocial cohesion can not be achieved without
timely, curate and relevant information.

Information plays an important role in wealth creation . Information is a critical
resource in todayodés world (Sabaratnam,
Information which will help reposition them to take their rightful place in the

comity of nation.
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NETWORK - According to American Heritage Cultural Dictionary (2002)

Defines Network ARAs a system of comput e
that linked togethe 0 . It can consists of two or mor
cables, or spread over a large geographical area and are connected by telephone

lines, fibres optic cables, or radio waves. The Internet is an example of very large
network. Also FOLDOC ComputinDi cti onary (2005) Defines
system of computers that are jointed together so that they can communicate by
exchanging information and sharing resources.

INFORMATION NETWORK : Is a system of data collection by the aid of
network, and evaluatt et wor k6s or system perfor mance
better and faster.

It help a system solve problems quickly when user or an automated monitoring

system is used. See Fig. 2.3.1 and 2.3.2 below as an example
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2.4 NEED OF INFORMATION NETWORK IN UTM C

Any Information transmitted or collected by UTMC systems must be in response
to a "user need". Key points from consultation with users of information were
‘measurements andaatictions of journey times, incidents and congestion were
attractive to almost all UTMC users ;raw data must be processed to give
Information As an example, users want to know traffic speeds when congestion
occurs but do not want continuous raw speeth,davhich will almost always
indicate free flow conditions; and much of the information needed for UTMC and
by other users is not strictly 'realit has not been obtained by direct observation
but is instead modelled from other much more basic dataexample of such
modelled information is queue length. More 'real' information could considerably
improve many UTMC functions that currently rely on modelled information, in
particular traffic control strategies. To meet these user needs, a useful step is t
audit all existing and potential users of information and, most importantly, all
potential sources. These should include existing local authority systems,
commercial systems, and public transport information systems. This will:

a) Ensure that migratiordm existing systems is as simple as possible; and allow
for inclusion of information in the future.

b) Designing a UTMC system to cope only with information currently available

could be a lost opportunity.
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2.5 IMPORTANCE OF INFORMATION NETWORK IN UTMC

According (Andrew Graham, et.al 2006) to There are 54 links (and therefore 54
potential incident locations) within the test network. (See Fig.1 below) A radial
'test' network was developed which was symmetrically divided into six segments .
The outer cordn represents an orbital motorway split into six junctions (labelled
1-6) an equal distance (6 km) apart. From each junction, a two lane dual
carriageway (of length 3 km) leads to a signalised junction. The six signalised
junctions (labelled -42) are 3 kmapart and are located on an inner ring road
(which has 1 lane in each direction). These junctions form the main bottleneck in
'normal’ conditions (the signal plans used have a cycle time of 100 secs with a
green split of 60 sec for the arterial route &@dsee for the ring road). The dual
carriageway (length 2.8 km) then continues from the signalised junction to a
central roundabout (consisting of the six junctions labelled 83 Symmetry
enables the entire network to be assessed by only considergngfigloincident
locations (and corresponding strategies) occurring within one segment.

However, since the network is symmetric, it is only necessary to consider the 9
different incident locations within one of the triangular segments. For each
incident Iacation, strategies were developed (which identified where to locate the
VMS and which diversionary route to use). A number of physically possible
diversionary routes exist. However, the nature of the network was such that a
subset of realistic diversionamputes was easily identified and modelled. The

small number of zones meant that the diverted packets could he accurately
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assigned to their destinations via the 'obvious' diversionary routes. These
strategies were run for one segment of the network amsldzred the 9
possible incident locations at links 61, 52, 63, 124, 122, 182, 181, 121 and 113

(see Figure 2.5.1 below).

Fig. 2.5.1 CONTRAM NETWORK
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There are three stages to the beneficial use of information within network
management:

1. Information must be collected, from "information sources"

2. Information must be collated and processed, and then disseminated

through a reformation variety of media to "™ ' users"; and
3. Information users drivers, network managers, public transport etkers

and others, must gain value from the information, either through:

Improving decision making, for example choosing better routes or times of travel,

or Identifying longer term problems and developing solutions.

All three of the above stages e be in place there is no point in collecting

information if it cannot be distributed. Similarly, there is little point in collecting

and distributing information that has no value to those who receive it.

2.6 The Role of Information in Urban Traffic Management and Control

To achieve the policies outlined above, first requires Information to:

Identify problems;

Formulate tactics and strategies to deal with these problems;

and Measure the success of actions taken.

Information can also have a potetvalue, for example :

In road works planning;

In the management of incidents;

In public transport priority and information services;
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In reduction of energy and maintenance cost;
Increase in availability of traffic light system;

Offfer the option of affic data collection;

Supply upto date Information to the road users;

and in helping drivers choose their routes, or retime their journeys.

2.7 VARIABLE MESSAGE SIGNS(VMS)

Variable Message Signs are large electronic signs placed on the side of some
roads. They display messages to warn motorists of changes in normal traffic
conditions on the road ahead, such as fog, crashes, road works, congestion and
road closures. These early warnings help provide a safe and efficient traffic flow
Road Us er kaZ12HSea Rigb3dbelow

Stop signs and STOP LINES

060STOP6 signs and OSTOPO®6 | ines (continuo
control traffic. When you come to a stop sign you must stop completely before
reaching the stop line, and as close as poswihilee line. Where there is no stop

line, stop before reaching, and as close as possible, to the intersection. a stop sign
or a stop line means you must give way to all vehicles travelling in, entering or
approaching the intersection, whether vehiclestameing left or right, or going
straight ahead. You must give way to any pedestrians crossing the road into which
you are turning. Giving way at a stop sign means the driver must remain stationary

until it is safe for the driver to proceed. Car A must gixagy to car B.
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( Road Usersd6 Handbook 2012)

Give way signs and give way lines
6GI VE WAYO6 signs and O6GI VE WAYd Il ines (b
to control traffic. When you come to a give way sign you must slow down and
prepare to stop if nessary. a give way sign or line means you must give way to
all vehiclestravelingin, entering or approaching the intersection, whether vehicles
are turning left or right, or going straight ahead. You must give way to any
pedestrians crossing the road imtbich you are turning. Giving way at a give way
sign means the driver must slow down
and, if necessary, stop to avoid a collision. Car B must give way to d@hére a
STOP or give way sign has been removed, the line marked across the road has the
samemani ng as the sign. You must stop or
2012)
T intersections
At T intersections the vehicle travelling on the road that ends must give way to
any pedestrians crossing or vehicles travelling on the road that continues unless
otherwise signposted. Car A must give way to Car B. This diagram shows a T
intersection where the continuing road (which is marked with broken white lines)
goes around a corner. Car B
must signal to leave the continuing road and enter the terminating Caad

must give way to Car A. ( Road Usersd Hat
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Fig. 2.7.1 VARIABLE MESSAGE SIGNS(VMS)
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2.8 VARIABLE SPEED LIMIT SIGNS(VSL)
These signs are placed in tunnels, on motorways and bridges. The changes in

speed limits are enforceable and mwsobeyed Road User s6 .Handbook
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FIG.2.8.1 VARAIBLE SPEED LIMIT SIGN (VSL)
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SPEED CAMERAS

Speed camera support enforcement conducted by traffic authority. They are
proven to change driver behaviour and reduce road trauma. There are four types of
speed cameras used to encourage drivers to comply with the speed limit( Road
User s6 Han dimabitekredi@yt $p2ed, fixed and pointo point. All

speed cameras are regularly tested to ensure they are measuring speeds accurately
and fine revenueaised from speed cameras goes directly towards improving road
safety.

Mobil e speed cameras

Mobile speed cameras are moved around the road network and are used statewide,
on all types of roads, at all times of day. Like police enforcement, the exact
location of mobile speed camera enforcement is unpredictable.

Red-light speed (safety) cameras

Red light speed cameras are capable of detecting both red light and speeding
offences and are used at high risk intersections. They improve safety by reducing
crashegaused by retight running and speeding

Fixed speed cameras

Fixed speed cameras are used at locations with a know crash history or that are
identified as high risk- including black spots, school zones, tunnels and
motorways.

Point-to-point cameras
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Pointto-p o i n't speed camer as wor k by cal cul a

between two points. If the average speed is higher than the posted limit, a speeding

infringement may be issued. See Fig. 5 below

FIG.2.8.2 AUTOMATED CAMERA

Automatic Vehicle Idetification and Location (AVI/AVL)
Automatic Numbeiplate Recognition(ANPR), and
Automatic Incident Detection(AID)
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TRAFFIC SIGNS

Traffic signs warn motorist of possible dangers and provide Information. They tell
road users what the rules are and whatdahe conditions are like.

Stock signs

They are basically an Informatory sBggymount on a strategic points along the main
roads. When you see any of the following signs you may be approaching animals
or any other obstruction on or near the road. You mast down or stop to avoid

crashing with them. .

INFORMATION SIGNS

FIRST AID STATION MECHANICAL HELP

HOSPITAL

<] [&]

TELEPHONE FILLING STATION ADVANCE DIRECTION SIGN
ET ETW] rwm
' ROUTE SIGN
PLACE NAME ROUTE ASSURANCE SIGN
REST
NE 74 AREA
E g KADUNA
DlREcTI( N SIGN 74 KMS DIRECTION SIGN 48 KMS RESTAURANT
TO OKENE O KADUNA
CONSTRUCTION
A ZONE
) -
END
DIRECTION SIGN DIRECTION SIGN CONSTRUCTION

TO AIRPORT TO TRAIN STATION

PROJECT
THANK YOU

MOTOR 6KMS
PARK CONSTRUCTION
PROJECT

DIRECTION St
G
TO WHAR b

FIG.2.8.3
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Warning Signs

Warning signs tell you that there may be dangers ahead. They are usually black on
a yellow background and are mostly diamond shaped. Pictures, diagrams and
symbols are used tdeat you to danger.

FIG.2.8.4
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