
56                              Mohd Zulkifli Mohd Yunus/ Jurnal Teknologi (Sciences & Engineering) 78: 7–2 (2016) 49–58 

 

 

researcher may produce 3-dimensional view for the 

road condition to show the structure of the road 

even clearer. 

 

4.3 Case Study 3: Road Network Analysis 

 

Routes and networks are the interconnected features 

that are used for transportation including highways, 

railways, city streets, rivers, transportation routes 

(transit, school buses), and utility systems. Networks 

are an important part of our everyday lives and 

analysis of these networks improves the movement of 

people, goods, services and the flow of resources 

[10]. Route planning is one of the most popular 

applications within transportation, for obvious 

reasons. Consequently, any business deploying 

vehicles is interested in determining which route is the 

best to follow as means to save time and essentially 

gain the best cost/benefit ratio. This can be used to 

distribute goods and delivering materials such as 

newspapers, respond to emergency calls, or to plan 

your personal travel [11]. This study focuses on the GIS 

in the field of transportation to determine the optimal 

route between two destinations including the 

complicated road networks based on a specific 

travel expenses such as travel time and travel 

distance. The GIS data was obtained by digitizing an 

aerial photograph. The basic data was collected in 

the form of AutoCAD drawing format. This data 

includes the map of the study area which contains 

the details of the road network, surrounding area and 

destinations of the roads. The network of road 

contains all the roads which are analyzed in final 

analysis of this study. Furthermore, some other data 

from roads was also collected by measuring and 

observing the network which contain the following: 

i. directional resistance i.e. whether the road is 

one way or both way,  

ii. traffic resistance on the road, 

iii. speed limits i.e. total speed is allowed to 

drive,  

iv. travel time i.e. total time it will take to drive 

on that segment of road,  

v. length of road segment i.e. total distance of 

that road segment,  

vi. difference in reduced level of road and  

vii. other resistances in each segment. 

 

Other data include some other features related to 

intersections that are, 

i. type of intersection i.e. T-intersection or 4-leg 

intersection etc. 

ii. signalized or unsignalized,  

iii. turning restrictions i.e. restricted right or left 

turn,  

iv. cul-de-sac etc. 
 

Later it was converted to spatial data format by 

cleaning and building the topology in AutoCAD 

Map. Finally it was transferred to GIS software as a 

vector attribute data. The travel expenses were 

observed by traveling on the roads so that all factors 

such as traffic delays, speed variation affected by 

elevation etc could be considered. The database 

contains the fields for which the data was collected. 

The database was developed by putting all the 

information collected about the roads and the 

intersections. This database shows the real time 

attributes to analyze the network of roads. After 

completing the data tables of all attributes, 

prototype analysis was started in ArcView Network 

Analyst on the whole study area to locate some best 

routes [12]. Certain locations will be selected to find 

the optimal routes from origin of travel to the 

destination. From these certain optimal routes, fastest 

route or shortest route might be selected. 

 
4.3.1  Result 

 

The database for the road network of study area was 

developed for its attributes. From the database, user 

is able to make the query to get the information 

about the roads. This query can be made by 

selecting desired road from the map or by entering 

text in the query builder. This database demonstrates 

the system to determine optimal route by reading 

cost attributes from database (Figure 14 and 15). 

From the analysis of road network, the result came up 

with determination of an optimal route representing 

total cost of route in terms of distance and in terms of 

time (Figure 16 and 17). The results also show the 

analysis of route while visiting several locations to 

determine total route cost. The results of optimal 

route are shown in graphical format as well as in text 

format (Figure 18). The graphical format shows the 

highlighted route on the map and the text format 

shows the directions of travel for that route. 

 

 
 
Figure 14 Displaying the information of the selected road 

segment 

 


