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Abstract— Smart city [1] planning is crucial as it should
balance among resources and the needs of the city .It allows to
achieve good eco-friendly industries, there by supporting both the
nature and the stake holders. Setting up an industry is a difficult
problem, because it should optimize the resources and allocating it
in an effective manner. Weighted sum approach [2] uses the spatial
data for finding appropriate places to set up the industry based on
the weight assigned to each constraint. The user can predict the
possible places in the search space, where the industry can be set
with low time complexity using spatial data. Diversity being
introduced by using multipoint crossover and mutation operations.
It will help to bring exploration in the search space, thereby bring
the diversity factor into the solution space. The prediction
approach will help to avoid the human exploitation on nature for
resources. This in turn helps the investors to maximize the Return
on Investment (ROI).

Index Terms— Geographical Information System (GIS),
multi-objective function, prediction method, smart city.

I. INTRODUCTION

In less than 40 years, 70% of the world’s population will reside
in cities. This rapid migration will push both current and future
urban centers to maximize and expand the industrial, residential
and infrastructures beyond their breaking points. There should
be an integration among wider smart city [1] with operational
and informational efficiency. An eco friendly city with the best
suited business models helps to make efficient infrastructure for
the government, investors and employees. It will help the
investors to convert the capital expenditure to operational
expenditure.

Traditionally transportation, power, communication facilities,
labour, population, emergency response, buildings, hospitals,
and public services systems of a city operated separately. A truly
efficient city requires not only operating in an integrated
manner, but the resources for each system should be optimized
.t helps the systems managed in an integrated way for better
prioritize investment and to maximize value of return. The
effects of the system after get implemented need to be tracked,
which cannot be tracked with the existing methodology. An
integration among constrains is sufficient for a sustainable smart

city [1].

The main objective is to develop, provide suitable analysis
and suggestions for smart cities using dimensions such as

mobility, energy, communication facilities, labour and
population. The input data are extracted from spatial data.
Spatial data of vector data format is the dataset used for the
application. The vector data set is been chosen because it will
have more significant values of that place when compared to
the scalar data set format

A smart city [1] prediction is a list of prioritized business
drivers and technology trends that we believe will shape the
local government industrial landscape in the context of an
economically and socially challenging time. The goal is to
reshaping the ways cities operate and require the city leaders to
make smart and to take very difficult decisions about the
dimensions social infrastructure. What varies is the degree of
intelligence, depending on the person, the system of
cooperation, and digital infrastructure and tools that a
community offers its residents.

In this work, we use the spatial data to identify places based
on constrains. The approaches used are weighted sum approach
[2] and brute force method which been used to identify the
places suitable for setting up the industry. The proposed system
helps the industrialist to identify the places where the
government can allow to set up the industry .It will indirectly
helps both the investors and employees. Investors can maximize
the returns, the employees can get a good working atmosphere
It also helps the industrialist to set the industry in the places
without exploitation of natural resources.

Il. LITERATURE SURVEY

Smart city [1] need to emerge for the growth of the era. It
should decouple the political element for the improved city
servicing, by using the underlying technologies. The concept of
sustainable city for the further era evolved by using the concept
of image processing. It has been evaluated that a rapid
movement of people to the banks of the river for better life style
and urbanization in China. The image on analysis shows that the
growth of the city and deformation of big manmade structures
that happened over there, which signs the development rate in
the banks of rivers was ongoing in a faster rate. The project was
termed ‘Dragon’ which had joined participation of both
European Space Agency and National Remote Sensing Center
of China [3].

A city to be smart it should be in an integrated platform were
all constrains should be controlled in an integrated manner. The
integrated approach always outperforms the centralized
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approach in all aspects. The approach guaranteed the synergy
factor which directly helps to provide an icon for a sustainable
industry. For setting up an industry both the hard as well as soft
constrains need to be considered. In this prediction approaches
user will use hard constrains for setting up the industry.

The major dimensions taken in the approach are mobility,
power, communication facilities, labour factors and population.
Mobility mainly includes roadway, railway and water ways. The
factor mobility is taken in account because it’s mainly used for
transportation of raw materials or products from one place to
another place. Mobility also helps the workers to travel from one
place to another place. Power is another major driving factor for
industries. The main sources for the power supply are hydro
electric power projects, thermal plants, nuclear plants,
LPG/diesel plants and wind mills. Communication is another
major factor for setting a smart industrial area. It includes wired,
wireless and communication densities of that area. The other
factors that need to be taken in account are the labour facilities
and the population density of that area. A sustainable icon for a
smart city [1] should consider soft constrains also which include
the tax policy of the government, the legal frame work, leisure
places. Based on the above factor the Pareto set is been
populated. The set consist of the possible places were the
industry can be set.

For populating Pareto set there are many methods random
sampling, weighted sum method, distance method and
constrained trade off method. The user needs to find the
dominated solution from the Pareto optimal solutions. The
weighted sum approach [2] will outperform all other
approaches, because the basic assumption made in this spatial
application is that the user will have the pre historic values for
each constrains corresponding to the industries need to set.

I1l. SYsSTEM DESIGN

Spatial » QGIS tool »| DBF Loader
data set
Brute force /—"
approach <
Weighted sum Postgres
approach < Database

Figure 1: System Architecture

The input to the application is spatial data; it’s of the form of
a vector data type with the extension .shp files. The sample data
set will be loaded in the QGIS. It will be exported to the spatial
database by using DBF Loader. The stored data in the data base

is then further processed using two approaches (ie weighted
method and brute force) for predicting the places, where the
industry can be set. The industries thus build based on the
analysis of spatial data will be eco-friendly.

Figure 2: Spatial Data set of India

The above spatial data map of India shows how the health
related facilities available in India .The spatial data helps the
user to get accurate information, which directly helps to set
health centers for people based on the factors of that region. For
the experimental work the test data taken is for south India data
set.

The use case diagram shows which user will get interact with
the modules in the prediction approach. The major modules of
the approaches are random selection of point, weight assign to
each constrains, converting weight to closed interval, diversity
module and fitness evaluation using threshold value.

Figure 3: Use case Diagram — Weighted sum approach
The actors in the prediction approaches are stake holders,
committee officer and team leader.

IV. EXPERIMENTAL WORK

The approach mainly uses three methods for extracting and
predicting the information from the spatial data . The base model
helps to extract the spatial data from the input file . The
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weighted sum approach works on an integrated approach .Based
on the random approach the solution will be processed on the
bases of the spatial data set. The brute force approach evaluates
all the search space in the domain. Most of the time the brute
force approach guarantee the best solution to the problem
compared to the weighted sum .Random generation of points is
the bottle neck for the weighted sum approach.

The base model works in a scattered manner where the other
two approaches works in a integrated manner which helped to
determine the places for sustainable smart city [1].

A. BASE MODEL - Geographical Information System

The base model is implemented using the geotool API. The
coded application will help the user to retrieve the features of
that particular area .It also help to retrieve the X,Y co-ordinates
of the location for easy identification to the user. First the
developer has to add the API of geo tool to the application
library .After adding the library the necessary packages to the
application are added. The main packages are the Layer,
Mapcontent, Feature Layer and the File data store. First the user
needs to upload the vector data format of the spatial data that
need to get processed. If the file is null it will return null value
with appropriate error message. If the file uploaded is not null it
will process the file. The File data store will store the file
formats of the file in the application .The feature source will
store the feature information of that particular point. For the fast
retrieval of the features to the users there is a caching feature
source which helps for the fast retrieval of features to the user.

By using the Mapcontent function the user will be able to
retrieve the all the feature information of the point and get
popup in a JFrame .It will contain the details in that particular
point and displayed to the user. The above displayed output can
be stored in any format the user wish for further reference.
Usually the user prefers to store the above retrieved file in text
format.

Figure 4: Base model for spatial data analysis

Government and industrialist know the weight that need to
allocate to each industry constrain, according to the policy of the
government.

The algorithm is a multi-objective evolutionary algorithm
which randomly generates an initial population .It then
computes the objective constrains for each individual population
and store it as separate non-dominated and current population
.After apply the fitness function and get the best of the available
from the current population .The fitness function is calculated
on the basis of the weights assigned to each .The value get
computed which get checked to the minimum value that need to
get satisfied ,if its yes then the iteration get stop else repeats
until an optimal solution being got.

ALGORITHM

The weighted sum approach [2] contains many sub modules
in it. Initialization of the population is the first sub module in
this approach. The population will be generated using the
random function available in the java program. If the generated
number match with the existing number it will be initialized else
again the process of random generation continuous upto the
desired population size. The next sub module is the weight
assigned module, were the stake holders will assign values to
the six constrains that had been taken in account. The weights
are denoted by r; where i=1,2,3,..m. Specifying weights to each
constrains is not easy because the stake holder set a pessimistic
target value. The above entered weights is then converted to a
[0,1] for better accuracy and accurate result of the threshold
value.

Based on the weight assigned to each constrains, the objective
function will be get evaluated. The threshold value meet the
minimum threshold set by the user those places value will be get
store in the remark table in Postgres SQL. The objective
function is defined as follows

fx)y=w - LX) +w, - o () +wpy - iy (%)
Ea(2)

If the threshold value of two places does not meet the
threshold expected as by the user the diversity module will be
get executed. Mutation is done by swapping and crossover uses
the multi point crossover technique. The above two approaches
in the diversity module will sometime bring diversity factor to
the approach. The user who assigns the role as team leader will
then evaluate the best places on the basics of the threshold
value. The above value can be differ from the minimum
threshold that set by the committee team .The value will be
based on the pre historic knowledge of the team leader.
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Figure 5: Output Screen of Weighted sum approach
C. BRUTE FORCE

In Weighted sum approach [2] the best solution for the
problem may not be guaranteed .Random selection places the
bottle neck for the best possible solution in the search space.

In Brute force approach all the places in the search space will
be taken in account .The weights that assigned to each
constrains will be allocated as above approach .All the places
will be get evaluated based on the assigned weights. The best
place can be selected based on a threshold value.

Gatar - Tewraloster jrev) ®

Figure 6: Output Screen of brute force approach
V. RESULTS

Sustainable city with optimal resources allocation was the
goal of the spatial application. The base model give solutions
to the scattered smart city, while both the other approaches
give solutions to the integrated smart city .It combine six
major dimensions of the smart city considering the constrains
for setting up the industry.

VI. COMPARISON

The brute force and weighted sum approach [2], helps the
user to suggest the best possible place to set up the industry.

The weighted sum approach [2] mainly used because simple
mathematical model, so the work flow can be easily understand
by the users. Its Computational efficiency is suitability to
generate a strong solution is another advantage. Time taken for
the algorithm will be an upper hand when compared to other
multi objective evolutionary algorithm. Approach doesn’t
generate the best optimal solution in the space because the
approach follows the random selection for the solution
generation mechanism. The non-convex problem in the
approach is another disadvantage regardless of the weight used.
The approach does not guarantee the exploration of the search
space.

The brute force approach guarantee the best solution in the
search space. The approach doesn’t use random selection
process which indirectly leads to high time complicity for the
solution to obtain.

Factor Weighted sum | Brute force
Time complicity Low High
KLOC High Low
Diversity factor Yes No

Solution Search space | Random All

Best feasible solution | Not guaranteed | Yes

Figure 7: Comparison of weighted sum and brute force

Using the prediction approaches user was able to predict the
sustainable places for setting an industry. In weighted sum
approach [2] the user uses the random selection process which
was the hottle neck for the best optimal result. The weighted
sum approach [2] solution may not be the best optimal solution
in the search space. To avoid this disadvantage the user use
brute force approach, which is time consuming but provides the
best optimal solution for the given search space.

VIIl. FUTURE ENHANCEMENT

The approaches were developed based on a set of static
constrains. So dynamically adding constrains to the previously
added constrains. A given scenario were user need to set some
specific set of constrains within a group need to be satisfied,
cannot be solved by using brute force approach .Solution’s for
the above are the possible enhancement to the current
methodology.

REFERENCES

[1].1gnasi Vilajosana, Jordi Llosa, Borja Martinez, Marc
Domingo-Prieto and Albert Angles, “Bootstrapping Smart Cities
through a Self-Sustainable Model Based on Big Data Flows” ,
IEEE Communications Magazine June 2013.

[2].Ashish Ghosh and Satchidananda Dehuri, ”Evolutionary
Algorithms ~ for ~ multi-Criterion ~ Optimisation ~ Survey”,

ISSN: 2231-2803

http://www.ijcttjournal.org

Page 44



http://www.ijcttjournal.org/

International Journal of Computer Trends and Technology (IJCTT) — volume 12 number 1 —Jun 2014

International Journal of Computing & Information Sciences
Vol.2,No.1,April 2004.

[3].Daniele Perissin and Teng Wang, “Time-Series INSAR
Applications Over Urban Areas in China“ , IEEE journal of
selected topics in applied earth observations and remote sensing,
Vol. 4, No. 1, March 2011.

[4].Luis M Correia, Klaus Wiinstel and Alcatel-Lucent, “Smart
Cities Applications and Requirements”, White Paper on
European Technology Platform, May 2011.

[5].Hafedh Chourabi, Taewoo Nam and Shawn Walker,
“Understanding Smart Cities: An Integrative Framework”, 45"
Hawaii International Conference on System Sciences, May
2012.

[6].Jesse M Shapiro, "Smart cities: quality of life, productivity
and the growth effects of human capital®, NBER paper series,
September 2005.

[7].Rafael Achaerandio and Roberta Bigliani, "Smart Cities
Analysis in Spain 2012 The Smart journey”, White paper
Sponsored by: Atos, BBVA, Ferrovial Servicios, Microsoft, and
Urbiotica, September 2012.

[8].Jose M. Hernandez, "smart cities, the silent 10T revolution™
Telefonica Investigation, S.A. Unipersonal 2010, December
2010.

[9].Charbel Aoun, "The Smart City Cornerstone: Urban
Efficiency “, Schneider Electric White Paper, January 2013.

[10].Hans Schaffers, Nicos Komninos and Marc Pallot, "Smart
Cities as Innovation Ecosystems sustained by the Future
Internet”, FIREBALL White paper, April 2012.

[11].K.C Tan, T.H.Lee and E.F.Khor, "Evolutionary Algorithms
for Multi-Objective Optimisation: Performance Assessments
and Comparisons", Proceedings of the 2001 IEEE Congress on
Evolutionary Computation Seoul, Korea (0-7803-6657-3/01),
May 2001.

[12].Raymond Chiong and Ooi Koon Beng, "A comparison
between Genetic Algorithms and Evolutionary Programming
based on Cutting Stock Problem", Engineering Letters, 14:1,
EL_14 1 14(Advance online publication),February 2007.

[13].Dilip Datta, Kalyanmoy Deb,Carlos M. Fonseca, Fernando
G. Lobo and Paulo A. Condado, "Multi-objective Evolutionary
Algorithm for Land-Use Management Problem"”, ISSN 0973-
1873 Vol.3, No.4 (2007), pp. 371-384.

[14].V.K Varriavamoorthy, S D Gorantiwar, A Pathirana,
“Managing urban water supplies in developing countries —

climate change and water scarcity scenarios”, Elsevier Physics
and chemistry of earth 33 (2008)330-339, pp 330-331.

[15].Last,Ewan, Mackey,Rae, “Developing a new scope model
for urban sustainability”, 2007.

[16] Qiang, He.Li Zhaijun, Huang , “ Application of sustainable
water system the demonstration in Chengdu(China)”, 2006.

[17].en.wikipedia.org/wiki
[18].gis.stackoverflow.com
[19].www.java-forums.org

[20].resources.arcgis.com

ISSN: 2231-2803

http://www.ijcttjournal.org

Page 45



http://www.ijcttjournal.org/

