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Abstract – This paper has studied the requirements and 

related factors of a smart city those need to ensure Quality of 
Service (QoS) and warrant the scalability for future. It is an 
introductory discussion that includes most of the 
terminologies needs to understand before establishing a 
smart city and a short study on Model, factors and 
indicators. Actually, services of a smart city are not limited 
with imagination but it will be extended day by day with IT 
applications and latest technology. So it is a continuous 
process of development. In this paper we developed an 
overlapped flexible-factors dependent IT based model of 
Smart City. Our focus on the Knowledge Research Body 
(KRB); that is strongly recommended in this paper, and we 
have showed how it related with future development of the 
city that emerged to develop an data flow architecture here. 
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I.  INTRODUCTION   
 

In this age more than fifty percent people live in the city 
area [28] but the rate must be increase rapidly due to the 
advantages of technology and world economy. And this 
tends becoming more complex in management for its 
overloaded migrant. Day by day new problems are created 
and nature of people is also changes according to the 
progress of technology and urbanization. Demands lead to 
create new challenges in maintenance of the city. Progress 
of better services and management bring new concept 
smart city that works on knowledge based applications. 
Whatever you say smart city, digital city or virtual city ICT 
will be central operational item in future city. Smart city is 
common and multidisciplinary research area with huge 
scope of work in this current world. A smart service is not 
imaginary but high vision of  progress has no limit so it is 
not yet bounded by fixed definition. Several definitions of 
smart city are developed [5] though there is no universally 
accepted one [4]. Main aim of a smart city is to provide 
better and faster service in aspects: personal, social and 
governance where ICT has done key roles in each [6].  

There are plenty of cities like: ,Helsinki, Luxemburg, 
Dubai, Malta, Singapore and Kochi [2] are now competing 
to touch the zenith level of rank in “Smart City List of The 
World”. A special filtered smart city ranking mentioned [7] 
with consideration limited factors and a model. There are 
six characteristics of Smart city are mentioned by white 
paper of Luise and Klaus [3]. The measuring metric are 
changing and upgrading day by day for ranking. Also, each 
and every measuring company has won matric system and 
level of standard. Peter showed a comparison of few cities 
based on metric in his article [1].  According to Schönert 

[19], during the city ranking in Germany they found setting 
goals are significantly different in methods and results. We 
realized the importance of IT infrastructure for a smart city 
and we developed a realistic and flexible IT oriented design 
which leads us to do work on this topic. Also framework of 
the cities is different to each other and a simple frame work 
proposed by Hafed [5].  So the metric is not fixed and 
regularly scalable due to the rapidly upgrade of technology. 

 
II.     SMART CITY MODEL  

 
A simple commonly used and well defined smart city 

model presented [7] [Fig-1] with six characteristics is 
considered as a standard model and our analysis, discussion 
and proposal based on that model only. Each criterion 
includes few factors and indicators those are used as a 
weight to ranking.   

Smart economy indicated competent by productivity, 
innovation spirit, international trademark and 
embeddedness in entrepreneurship.   Smart mobility 
highlights national and international accessibility by the 
quality of IT infrastructure and safety transport system of 
the city. The measuring criterions of smart people can be 
listed as: social, ethical, education and creativity. For 
smart environment a smart city need to ensure sustainable 
resource management, healthy environment and natural 
condition.  

  
Fig. 1. Smart City Model 

 

 
Fig. 2. Overlapped Flexible Factors Dependent IT Based 

Smart City 
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Smart Governance means participation in decision 
making and acceptance better service from public and 
private sectors. Cultural and services of social 
organizations are combined in smart living. 

Fig-2 showed the proposed model which is developed 
on IT cloud and all factors are overlapped with doted 
boundary indicates that they are closely related and 
sharing their information, also existed like a bond 
represent the internal overlapped architecture. It is difficult 
to classify minor or major factor because ones’ existence 
depends on another factor or characteristic, also presents 
of one factor shows existence of others; but it is possible 
to provide different weight for reassuring the quality of the 
smart city that helps to perform ranking [7] easily.  

A Smart City is more and more than digital city so it 
will ensure digital facility with smart applications and 
there is no limitation of smartness; that means smartness 
will be upgraded based on the progress of technology. 
From this realization we have recommended a special unit 
is required for research on data to extract knowledge and 
apply in the city named KRB. Main responsibility of KRB 
is to do continuous research on data and observing the 
behavior of data. Also extract knowledge and prepared 
recommendation to forward City Executive Committee 
(CEC). (Fig-3) KRB also can response based on request of 
CEC to transfer knowledge or information by using 
internal or external data source. Few issues have been 
discussed in next section to present what will be the role of 
KRB and how it is helpful for the future progress of the 
city. 

 
 
 
 
 
 
 
 

Fig. 3. Role of KRB in Smart City 
 

III.     KEY TECHNOLOGY OF SMART CITY  
 
The productivity of a business model or government 

offices are depend on the internet service that are 
interacting smart devices/applications with physical 
environment. So successfully deployment and management 
of technology is one of the most important key issues of 
city’s QoS. Few well-known steps in active technology are 
sensing, processing, communicating, cleansing, managing 
and knowledge retrieval of information [8]. The 
information must be accurate, reliable, real time and 
detailed for decision making. Information should coverage 
technical areas of the city like: traffic, power consumption 
and distribution, public health, safety and security, water 
and waste management as well as recycling. When 
technology used to interconnect more system, it creates 
new knowledge, intelligence and services [11]. There is no 
doubt about the availability of technology, apps and 
efficient services in this era but one research mentioned 
about the digital divide [30]. We also believe to reduce the 

gap of digital divide among the nation. But it does not 
mean that this is a barrier for progress of the development.  
For all active technologies need huge amount energy, so it 
is better to use low power consumption devices or 
renewable energy. Integrated ICT structure is not fixed on 
current technology, one interoperability system discussed 
based on GSM and internet technology [10]. Actually a 
smart city structure is an organic system [17] and whole 
network is essential for all time and all services.   
A. Intelligent Buildings and Urban Space in Smart 

City 
Smart environment is the key element of a smart city, 

from smart buildings and spaces “City Management 
System” gets information about power consumption, 
emergency safety services, security actions required or 
even personal information who is coming and leaving. 
Information may be textual, image audio or video. 
Automation in traffic and transport management  brings 
safety in the modes of communication. The communication 
between vehicle-to-vehicle and vehicle-to-infrastructure 
must be implemented with uninterrupted wireless mesh 
network. As well as smart city need to ensure effective 
service with optimum cost by implementing better 
scheduler and load balancing algorithm in the fully mesh 
environment.  

Smart buildings not only well equipped with sensor and 
devices but also need to use green technology for power 
saving, recycling facility or reuse applications. The study 
[24] showed the renewable energy consumption and energy 
efficient uses how fast changes up to 2015 from 2008 in the 
world. Sufficient natural light and air should be introduced 
with gardening facility. A smart environment ensures 
healthy life with latest modern facility and optimum power 
consumption. Management issues of free spaces include 
the availability of smart technology in the park, corner, 
lake, and roads. People can access their required 
applications in any time from any place of the city. Same 
time smart security system, recreation, healthy environment 
in the public spaces is required. An effective landscape 
design brings extra pleasant for the people of the city. 
B. Smart City Monitoring for Smart Alarm and 

Action 
A smart monitoring system ensures secure and safe 

unban area with smart devices and technology for 
monitoring and take action to prevent unexpected security 
thread. Knowledge oriented alarming system required to 
get early information from nature or human created 
violence.  Faster and efficient on-demand service system is 
emerged in public services. High level knowledge 
extraction from data set can be used for human behavior 
prediction [13] for awareness activities. It is better to link 
personal tracking system [15] with external services like 
traffic control [14]. Real time decision support system 
optimizes business process by advance data analytics and 
taking actions based on the result of data analysis. For 
better service a good and efficient mode of communication 
is essential: smart city will provide automatic fault 
detection in the system, alternative digital road mapping to 
avoid traffic, emergency police or health service from the 
nearby public authority. Moreover, we need to ensure 
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personal and social privacy maintenance for the city 
people. For all services alarming and awareness activity 
can prevent occurrences.    
C. Smart Health Care and Life Safety From 

Knowledge of Bioinformatics and Biostatistics 
According to the united nation report [26] by the year 

2050, 60+ aged people will be more than 2 billion in the 
world and half of them become chronically ill. How to care 
those senior is an upcoming challenge in health care. A 
smart city cannot ignore that factor. A strong smart health 
care system helps to take action regularly or on-demand of 
the old people. Regular data collection, update information 
and apply predictive model to prevent any upcoming health 
crisis for the society is one of the common duty for the 
knowledge based health informatics system. Data modeling 
can help not only physical health but also mental health by 
observing changing pattern of the interest of the people.  
Urbanization has an impact on lifestyle with its culture and 
social interest. One “Life Style Monitoring System” 
explained by the article [23], can be follow or implement. 
Sufficient healthcare system in all locations and centralized 
information sharing system among the healthcare system. 
Online applications can ensure better and faster treatment 
by the doctor; even doctor is outside the city. Philip cited 
by his study [22] that important feature can be extracted 
from the city hospital information system to take action.   
D. Knowledge Based Smart City Governance with 

Peoples’ Participation  
We believe more participation of general people brings 

stable in the economic, cultural and social development. It 
is a common and important factor in democratic form too. 
For better service a better knowledge is prerequisite and 
knowledge will be perfect if all city people participate in 
data gathering system. Smart city ensure citizens’ 
participation by allowing access in its authorized database 
for input or output of the system. KRB extracts knowledge 
and set actions based on that knowledge for the citizen. 
Social media plays significant role in participation of 
citizen [12] in this era. Online tools, apps and services are 
always active to get feedback from the beneficiary. 
Authority can research before implementing new project 
by gathering sufficient data or feedback of simulation 
through online. Interaction among city people mostly 
virtually and visualization reduce difficulty of 
communication [18], so interactive applications should be 
recommended as visual and real-time solution like digital 
driving guide.  

Main role of smart city performed by the government 
agencies and they need a fixed and well defined goals and 
roadmaps. In Europe they develop a roadmaps that started 
from 2007 and hopefully it will finished by 2020 [20]. 
They wanted to establish one e-trust governance system 
among European countries through European 
Commission. That means it is not now limited in the e-
governance of a city or even country. Japan fixed their 
strategies to ensure smart facility for 50% by the 2020 
[21].  Privacy and identification of city people is important 
[25] in legal action or secure transaction. In this era all 
country provides a unique identification number of its 
citizen or visitor monitored based on the passport identity. 

Even email or mobile number is also unique identity but 
not reliable for all countries. Unique identification of 
social number must be key identifier of smart service for 
the city people. Now-a-days it is also possible to allow 
provide unique emailed by the reference of national ID.  
Actually the urban city management and governance is 
becoming new process and form of management by the 
influence of technology.  As a result, we also have to face 
a lot of newly invented technical, social service, data 
management challenges and QoS that depend on the 
knowledge extraction and implementation of the smart 
city. For this reason we highly recommended a research 
body for a city.  

 
Fig. 4. Data flow Architecture 

 
E. Data Storage, Access and Continuous Research 

in Smart City 
Where is the physical storage of data or from where it is 

accessing is not limited by geographical area or technical 
barriers in this day because of the availability of internet 
facility. It allows to take input from anywhere and we can 
store in any geographical location, we can also apply 
knowledge extraction algorithm on huge amount of data 
and more resources for decision making as well as 
concluding with knowledge. Centralized system not 
required for most of the case, open data can access by all 
agencies as their need by the authorization policy. Though 
smart city action is locally but knowledge can be gathered 
from everywhere that indicates the importance of out-
source data too. So a continuous data and knowledge 
research body is required with a standard IT-cloud 
infrastructure of the smart city. And we showed our design 
with in a cloud (Fig-2).  Performance management is a 
routine work in the smart city [9] that also includes 
indicators like: meta-data model and calculation 
methodologies for QoS. Spatial scale and different time 
spans are also a new issue in data analysis for smart city. 
For mobility data GPS tracks from vehicular to record from 
cell phone (GSM)  that provide time-stamped location 
record from online services or social networking. New 
model M-Atlas [30] used to discover knowledge from raw 
data. It generates trajectory for reconstruction from the raw 
location data, perform database management and querying, 
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pattern extraction, clustering and prediction/classification, 
finally: visual analytics and model exploration. 

 
IV.  MARKET  BUSINESS AND ECONOMY  

 
A stable and progressive economy is essential for smart 

city also smart city helps to progress the economy of the 
society.  Challenging starting investment can be profitable 
with the proper implementation of the city. And it only 
depends of the combination team work of the project with 
all agencies. Smart city is used to optimize business 
process [29] with sustainability of that city by applying 
critical infrastructure. There are some routine practice and 
review works need to practice by the city management 
like: accept new technology for the citizen, create new 
jobs and open innovation practice in business, monitoring 
market and price with the all others main responsibilities 
those mentioned above. 

 
V. CONCLUSION AND FUTURE 

 
Our work has been concluded by the recommendation of 

sustainable ICT infrastructure which is capable to enjoy 
portability facility for future adaptation in the smart city. 
This work is not ended by here because of its’ wider area 
for research. Multidecipilary research facility opens new 
researcher way in management, environment, civil 
engineering and urban engineering with IT Professionals. 
There are so many management issues related with smart 
environment, IT, traffic, security and utility managed by 
management professionals. Construction engineer can 
ensure the green city with optimum power consumption, 
recycling issues and lifestyle in smart city. Urban designer 
can work with physical model of the city and 
communication gateways for all resources with other side 
of the city. 

 
REFERENCES 

 
[1] Peter High , “The Top Five Smart Cities In The World” 

Available at: http://www.forbes.com/sites/peterhigh/ 
2015/03/09/the-top-five-smart-cities-in-the-world/ (28 Sept 
2015) 

[2] Mahmoud AL-HADER, Ahmad RODZI, “The Smart  City 
Infrastructure Development & Monitoring” , theoretical 
Theoretical and Empirical Researches in Urban Empirical 
Researches in Urban Management Number 2(11) / May 2009 

[3] Luis M. Correia, Klaus Wünstel,” Net!Works European 
Technology Platform, Expert Working Group on, Smart Cities 
Applications and Requirements”, White Paper, 2011-05-20 

[4]  Ministry of Urban development, June 2015,“Smart City: Mission 
statement and Guide lines “,Available at : 
http://smartcities.gov.in/writereaddata/SmartCityGuidelines.pdf  
(page: 5, 4 Oct 2015) 

[5]  Hafedh Chourabi and All, 2012, “Understanding Smart Cities: 
An Integrative Framework”, 45th Hawaii International 
Conference on System Sciences 

[6] ISO/IEC JTC1 Information technology, Smart Cities 
“Preliminary Report-2014” available at: www.iso.org (1 Oct 
2015) 

[7]  Rudolf Giffinger, October 2007 “Smart cities: Ranking of 
European medium-sized cities” Available at: www.smart-
cities.eu (12 October 2015) 

[8]  VTT Pro-Iot spearhead programme: Productivity leap with 
Internet of things (IoT). 
http://www.vtt.fi/research/spearhead_iot.jsp 

[9] M. Airaksinen, H. Ahvenniemi, M. Virtanen (2012): Smart City 
Key Performance Indicators, European Energy Research 
Alliance, EERA, Join Program Energy in Cities status Report. 

[10] Casey, T.R. Evolution of wireless access provisioning: 
Understanding and managing value system structures and 
dynamics, Doctoral Thesis, Aalto University, Espoo, 2013. 

[11] Dirks, S., Keeling, M. A vision of smarter cities: How cities can 
lead the way into a prosperous and sustainable future. IBM 
Institute for Business Value, 2009. 

[12] Ahlqvist, T., Bäck, A., Heinonen, S. & Halonen, M. Road-
mapping the societal transformation potential of social media. 
Foresight - The journal of future studies,strategic thinking and 
policy. Emerald Group Publishing Limited. Vol. 12 (2010) No: 
5, 3-26 

[13] Ervasti, M., Isomursu, M., Mäkelä, S.-M., Enriching Everyday 
Experience with a Digital Service: Case Study in Rural Retail 
Store. Proceedings of BLED 2014. Paper 20. 

[14] Mäkelä, S.-M., Sarjanoja, E.-M., Keränen, T., Järvinen, S., 
Pentikäinen, V., Korkalo, O. Treasure Hunt with Intelligent 
Luminaires. Proceedings of International  

[15] Vildjiounaite, E., Mäkelä, S.-M., Järvinen, S., Keränen, T., 
Kyllönen, V. Predicting Consumers’ Locations in Dynamic 
Environments via 3D Sensor-Based Tracking. Proceedings of 8th 
International Conference on Next Generation Mobile 
Applications, Services and Technologies NGMAST 2014, 
Oxford, UK, 10-12 September 2014. 

[16] Washburn, D., Sindhu, U., Balaouras, S., Dines, R. A., Hayes, N. 
M., & Nelson, L. E. (2010). Helping CIOs Understand "Smart 
City" Initiatives: Defining the Smart City, Its Drivers, and the 
Role of the CIO. Cambridge, MA: Forrester Research, Inc. 
Available from 
http://public.dhe.ibm.com/partnerworld/pub/smb/smarterplanet/f
orr_help_cios_und_smart_city_initiatives.pdf. Kanter, R. M., & 
Litow, S. S. (2009). Informed and 

[17] Interconnected: A manifesto for smarter cities. Harvard Business 
School General Management Unit Working Paper, 09-141. 
Available from 
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1420236. 

[18]  Reich, Y., Konda, S.L., Levy, S.N., Monarch, I.A. and 
Subrahmanian, E. (1996). Varieties and issues of participation 
and design, Design Studies, Vol. 17, No. 2, 165–180. 

[19]  Schönert, M. (2003): Städteranking und Imagebildung: Die 20 
größten Städte in Nachrichten- und Wirtschaftsmagazinen. In: 
BAW Monatsbericht 2/03, S.1-8 

[20] Codagnone and M.A. Wimmer (eds.), Roadmapping  
eGovernment Research –Visions and Measures towards 
Innovative Governments in 2020, European Commission FP6 
Project eGovRTD2020, Final Report, Brussels,Belgium, May 
2007 

[21] Japanese Government, A New Strategy in Information and 
Communications Technology (IT), Cabinet of the Prime 
Minister, IT Strategic Group, Tokyo, Japan, May 2010 

[22] Philips, Philips Index: America’s Health & Well-being Report 
2010, The Philips Center for Health and Well-being, 
Amsterdam, The Netherlands, Jan. 2010 

[23]  S.J. Brownsell, D.A. Bradley, R. Bragg, P. Catlin and J. Carlier, 
“Do community alarm users want telecare?”, Journal of 
Telemedicine and Telecare, Vol. 6, No. 4, 2000, pp. 199–204 

[24] EPoSS, Strategic Research Agenda, Version 2, Mar. 2009 
[25] C. Codagnone and M.A. Wimmer (eds.), Roadmapping 

eGovernment Research –Visions and Measures towards 
Innovative Governments in 2020, European Commission FP6 
Project eGovRTD2020, Final Report, Brussels, Belgium, May 
2007 

[26]  United Nations, World Population Ageing 2007, Department of 
Economic and Social Affairs, Population Division, New York, 
NY, USA, 2007 

[27]  A. Aurigi. Making the Digital City: The Early Shaping of Urban 
Internet Space, (Ashgate Publishing Company, Farnborough, 
UK, 2005) 

[27]  Dirks, S., Gurdgiev, C., & Keeling, M. (2010). Smarter Cities for 
Smarter Growth: How Cities Can Optimize Their Systems for 
the Talent-Based Economy. Somers, NY: IBM Global Business 



 
 

Copyright © 2016 IJECCE, All right reserved 
87 

International Journal of Electronics Communication and Computer Engineering 
Volume 7, Issue 1, ISSN (Online): 2249–071X, ISSN (Print): 2278–4209 

 

Services. Available from 
ftp://public.dhe.ibm.com/common/ssi/ecm/en/gbe0334 
8usen/GBE03348USEN.PDF. 

[29] Washburn, D., Sindhu, U., Balaouras, S., Dines, R. A., Hayes, N. 
M., & Nelson, L. E. (2010). Helping CIOs Understand "Smart 
City" Initiatives: Defining the Smart City, Its Drivers, and the 
Role of the CIO. Cambridge, MA: Forrester Research, Inc. 
Available From 
http://public.dhe.ibm.com/partnerworld/pub/smb/smart 
erplanet/forr_help_cios_und_smart_city_initiatives.pdf. 

[30] Odendaal, N. (2003). Information and communication 
technology and local governance: Understanding the difference 
between cities in developed and emerging economies. 
Computers, Environment and Urban Systems, 27(6), 585-607. 

[31] D. Wang, D. Pedreschi, C. Song, F. Giannotti, A-L. Barabasi, 
Human mobility, social ties, and link prediction. Proceedings, 
International Conference on Knowledge Discovery and Data 
Mining, available at (http://users.cis.fiu.edu/~ 
lzhen001/activities/KDD2011 Program/docs/p1100.pdf),(2011) 

 
AUTHOR ’S PROFILE  
 

 

Kamal Uddin Sarker is a Bangladeshi and currently 
working (Middle East College) in the Muscat, Oman. 
During the long time teaching period in computing he has 
so many research publications in diversity area of 
Computer Science and Engineering.  Currently his 
working focuses on Smart city and data analysis. He has 

masters in IT and PgCert in Higher Education from Bangladesh and 
England respectively.  Family trip is one of the most interesting events in 
personal life and his dedication to be a teacher for the humanity. 
 
 

 

Ghaniya Ahmed Mohammed Al Hadhrami is an 
Omani and currently working (Middle East College) in 
the Muscat, Oman. During more than five years teaching 
period in computing she has good experience in research 
activities.  Currently her working focuses on Smart city 
and data analysis. Right Now she is doing Master in 
Computer Science (MSC-Information Technology) at 

Middle East College. Her dream is to play a good role in the 
development of higher education in Oman. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 


