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Abstract: The importance of Remote Sensing and Geographic 

Information System (GIS) in map making cannot be 

overemphasized because of its ability to integrate spatial data 

with non-spatial data and also communicate the resulting 

information in a way that everyone would understand. Several 

works have taken advantage of the abilities of these technologies 

to produce street maps using High Resolution Images. The 

increase in development in Ibadan (Iddo L.G.), Oyo State, 

Nigeria, has brought about navigation challenge and associated 

difficulties. This work intends to produce a street map that will 

ease navigation within the study area and help in road network 

analysis, site suitability analysis etc. Satellite image (2016) 

downloaded from the Google earth were used to extract the road 

network of Iddo L.G.  Metropolis. The image was imported into 

ArcGIS environment, where the database was created having 

feature datasets such as roads and special features. To have all 

the elements in vector format, the image was digitized. The street 

names and other notable futures collected from the field work 

was inputted into the database and then subjected to 

cartographical processes. All roads captured within the study 

area were put into three (3) classes of Road Network namely 

Federal road, State Road and Local Gov. Road. This field work 

revealed that a larger percentage of the roads were not paved, 

while most of the paved ones have deteriorated and no new road 

constructed was documented. It also showed that some of the 

roads were not named according to the standard and some were 

not named at all. From this study, it is recommended that the 

naming system should be standardized across the study area and 

Oyo State at large. It is also recommended that provision should 

be made for street map revision on a yearly basis so as to account 

for changes. 

Keyword; Remote Sensing, Geographic Information System, 

Satellite imagery, Digitization 

I. INTRODUCTION 

A map is a model of part of the earth surface showing the shape, 

and position of different countries, political boarders, natural 

features such as rivers and mountains, and artificial features such 

as roads and buildings (Kolawole 2016). A map can also give 

you particular type of information about a certain area on the 

surface of the earth. It can be made so simple and specific that it 

shows direction of travel from one place to another. 

Reconnaissance technologies such as aerial photograph and 

satellite based sensing have come to man’s aid in quest to 

understand. 

And preserve his environment. This advancement has given the 

map makers new tools for creating and updating maps as well as 

allowing mapping in details which is of great use, most 

especially in planning of urban areas. Maps are specially 

designed to serve several purposes and answer specific questions 

such as street maps, utility maps etc. 

A street map is a type of map that contains the position and 

names of streets. A street map is useful in areas such as: planning 

enumeration areas by demographers; navigation for tourists; 

salesmen; firemen; police; security agent; tax collectors, postal 

service etc.(Ezra 2007). It can also be defined as a graphic 

portrayal of a town or city, showing the positions and names of 

all the streets; major/minor highways and roads, railroads, tracks 

and other points of interest and the general road network. It is a 

form of map that details roads and transport links (Udoh 2014). 

A street map has the ability to provide answers to question like: 

where a road is; where it leads to; the distance and type, the best 

route between two points or the shortest point (Musa 2007). Also 

some of the usage of street map as: for locating houses and 

streets; car navigation; planning of transportation, trips and 

driving directions; and for planning of movement and provision 

of facilities, goods and services (Udoh 2014). Street map stands 

as a basic datum that can also help researchers conduct good 

research such as emergency response studies, proximity and 

accessibility studies. This can be designed and consistently 

updated to accommodate further developments using a robust 

technology such as Geographical Information System (GIS) and 

remote sensing.  

The level of urbanization in the developing world indicates that 

more people now living in cities than before. Ibadan heart of 

Oyo State and the secretariat of the entire Yoruba race is the 

largest city in the whole west Africa and the second largest city 

in Africa. This historical legend and the peaceful state of the city 

is attracting millions of people from across the globe everyday 

especially visitors either for settlement, jobs, creations of 

companies or business transactions, who finds it difficult to 

locate most of the streets thereby ending their movements and 

activities unaccomplished. 

New streets are created everyday as new structures are 

constructed for rent, hotels, companies and restaurants as well as 

other purpose. Road network helps in creating Street Network 

Information Management System (SNIMS) for better 

administration of the local government area. 

As at the time of this study, creating a new road network and the 

management of existing road network seems difficult and cost 

demanding due to non-availability of cohesive information on 

road network architecture. In addition, most of the available 

revenue generating infrastructures located within the metropolis 

such as tourist sites, companies, farm land,  markets, sawmills 

etc. have been affected by poor road network. The need for the 

use of remotely sensed data for mapping, naming and numbering 

of the streets in Iddo Local Government (ILG) Metropolis using 

Geographic Information System (GIS) techniques cannot be over 

emphasized. Moreover Iddo Local Government is the third 

largest Local Government in Ibadan and the rate of 

developmental growth is moving in geometric progression and 
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the need to develop a standard road network data base for easy 

access and provision of Social amenities by Government is 

required. 

II. LITERATURE REVIEW 

Nigeria has the largest road network in West Africa and the 

second largest south of the Sahara, with the national network is 

currently estimated to be 194,200km of which 34,120km 

(17.6%) are federal roads, 30,500km (15.7%) state roads and 

129,580km (66.7%) local and rural roads. However, the federal 

roads network carries 70% of freight in the country. According 

to Rodrigue et al (2006) transportation network are various types 

of links between points along which movements can take place. 

(www.newnigeria.blogspot.com,2009). Transportation service is 

one of the important urban and rural amenities, which influence 

and impact on regional pattern of development, economic 

viability, environmental impact and helping to maintain socially 

acceptable level of life in an area. (Murrayetal,1998). 

 The advent of industrialized/information age which was as a 

result of the advancement in Information and Communication 

Technology has brought us to a point where maps can better be 

used to represent information about a phenomenon on the earth 

surface with less stress and skills (haklay 2008) This was not so 

in some decades ago because of the complexities and skillfulness 

involved in map making which makes it to be restricted to a 

privileged few such as surveyors, cartographers and geographers 

(kolawole 2016). Some of these maps which can either be static 

or dynamic, presenting information which represents the spatial 

distribution of geographic features in nature that can be used by 

navigators, researchers, town planners, architects, marketers etc. 

It is also expected that some of these maps (static) will not be 

giving the user perfect information representing what is 

obtainable on the surface of the earth after it has been produced 

because of the time factor involved (keates 1973). One of the 

major challenges that industrialization and urbanization has 

brought is the complexities of urban transportation system and 

inability to monitor the fast increase in new streets/roads and 

structures.  

This will definitely lead to the emergence of slums and uneven 

distribution of social amenities. In addition to this, it becomes 

very difficult to move goods and people from one point to the 

other easily because of the complexities in the arrangement or 

multiple streets leading to the point (Tini 2010). 

Road network plays an important role in solving these 

complexities in the urban life as it helps accessibility and 

promotes urban planning and development (samadzadegan 

2004). It was observed that in Africa and Nigeria in particular, 

movement of goods and services, social and economic 

development of the country are dependent on good road network 

as road is the major means for transporting (Udoh 2014). 

To solve these challenges, street maps are produced to provide 

updated information about the road network in such a way that it 

can accommodate changes that are rapidly occurring. From 

reviews, it is observed that records as regards street 

mapping/road mapping of Iddo L.G. (Ibadan) have ever been 

published. In recent times due to growth, several activities and 

changes have been going on in Iddo L.G. (Ibadan), this has 

necessitated the creation of new streets and roads hence a need to 

develop a standard road network data base for the use of 

government and stakeholders. In addition, further update on the 

study area will be added. 

Street map is made possible with the use of Remote Sensing and 

GIS technology (Paulsson 1992) (vernar 2008). This is because 

of the ability of remote sensing technology to capture high 

resolution satellite images of the surface of the earth showing 

various features and infrastructures. Some studies have shown 

that major roads and railways are easily identified on high 

resolution satellite images with the accuracy between 90 percent 

and 100 percent (salge 1988) (Manning 1988). Due to tree 

canopies or weak contrast of the satellite image, Minor roads and 

tracks are not easily visible with the accuracy ranging from 23 

percent to 64 percent depending on categorization. It was also 

noted that the accuracy of urban street mapping using satellite 

imageries depends on the image geometric accuracy and 

extractable map scale based on adopted standards and its 

information content (Jensen). Thus for updating and producing 

road infrastructure map, 1 - 30 m resolution imagery could be 

used in area of minimum tree density but to obtain an accurate, 

precise and quality street map, a high resolution (0.25 - 0.5 m) 

image must be used. This led us to the use of Geo- eye image for 

this work. 

The information captured by the satellite image is further 

processed and analyzed using Geographic Information System. 

GIS is a robust technology that can manipulate, analyze and 

integrate non spatial (Information about the data captured) with 

the spatial to solve the desired problem. With the use of these 

technologies, the problem of providing static maps with 

information about changes is been solved. It will solve the 

challenge of map revision which is aimed at keeping the map up-

to-date and at the same time maintain accuracy (Abbas 2010). 

GIS can also be used to determine best path to two points, the 

location of a new service center (Health facilities, Fire stations, 

Power Stations etc.) and assignment of areas of influence of a 

centre can be determined (Lupien 1987). 

III. MATERIAL AND METHOD 

A. Study Area 
 

Ibadan is an ancient town in Yoruba history and is regarded as 

the secretariat of the whole Yoruba Land. It is the largest city in 

the whole of West Africa and the second largest city in Africa. 

Administratively, Ibadan has eleven local governments with their 

local government headquarters, namely: Akinyele L.G. 

(Moniya), Lagelu L.G. (Iyana-offa), Egbeda L.G. (Egbeda), 

Ona-Ara L.G. (Akanran), Ibadan North L.G. (Agodi-Gate), 

Ibadan South East L.G. (Mapo), Ibadan SouthWest L.G. 

(Aleshinloye), Ibadan North West L.G. (Onireke), Ibadan North 

East L.G. (Iwo-Road), Iddo L.G. (Iddo) and Oluyole L.G. (Idi-

Ayure)  in which Iddo L.G. is the third largest local government 

in Ibadan. Iddo L G is located between longitude 3⁰33′20″ to 

3º51′11″ and latitude 7º17′50″ to 7º44′50″. The population of 

Iddo LG according to the National Census is put at 103261 with 

an area of 986km. While catchment area covers longitude 

3º47′13″ to 3º49′41″ and latitude 7º22′43″ to 7º23′55″. 
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Figure 1: Study Area Map 

 
Figure 2: Catchment Area 
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Figure 3: Flow Chart of the Methodology 

B. Data source 

Both primary and secondary data. 

 Hand-held GPS was used to take coordinates of some 

notable land marks. 

 Satellite image of the study area was downloaded (2016 

imagery).  

C. Methodology 

The mapping of the roads/streets and some notable land mark 

were basically done by digitizing them from the satellite image 

2016 and applying cartographic process as shown on the flow 

chart in the Figure  3. 

The satellite image was imported into the GIS environment after 

setting the data frame to WGS 1984 UTM Zone 31N. Database 

was created for the street with fields showing the road names, 

road types (Federal road, State road and Local Gov. Road). The 

roads were then digitized and categorized appropriately. The 

names of the streets were collected through the field work 

conducted across the streets in Iddo L.G. Metropolis; also special 

features were also identified on the field map. These data and 

information were inputted into the database already created 

during the process of capturing the roads appropriately and then 

subjected to cartographical procedures for clearer visualization 

and representation. 

IV. RESULTS AND DISCUSSIONS 

A street map of Iddo L.G. Metropolis was produced showing 

different roads names, notable landmark and their names. 

A. Results 

 
Figure 4: Oyo State Government Housing Unit, Owode Estate area and its Environ, Apata Ibadan. 
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Figure 5: Part of Owode Estate Apata. 

 
Figure 6: Part of Nigeria National Petroleum Corporation, Adebisi Estate and its environ, Apata Ibadan. 
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Figure 7: Part of Ayinde Estate and Awonsoso community area, Apata Ibadan. 

 
Figure 8: This map is showing part of Ojimi community area, Adelodun, Owode Estate and Oloruntunmo community area Apata 

Ibadan. 
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Figure 9: This map is showing part of cele road, Uncle Toye Ajagun, Freedom Estate, Adifase road, Apata – Bembo road and 

environment. 

 

B. Discussions 

Remote Sensing and GIS have given us the opportunity to 

present an up-to-date map of any place of interest in the world. It 

can also provide opportunity for revision of any map that 

interests us. With the help of this, map navigation can now be 

easily in Iddo L.G.  Metropolis which will in turn aid a lot of 

development in several areas such as Infrastructural 

Development and evenly distribution, tourism, marketing etc. 

Recommendation 

This work revealed that several roads were not properly named. 

Therefore, it is my wish to recommend that the local government 

should adopt a standard format for the entire street and 

implement it. Also it is recommended that small sign board or 

notice board should be used to identify the beginning and the end 

of each street so as to aid navigation. 

It’s also important to create street map for the whole Local 

Government in Ibadan (and the rest part of Iddo L.G. will be 

completed as soon as proper logistics are perfected) and Oyo 

State at large. 
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