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Abstract— The population of large cities around the world is 

growing rapidly. Cities are beginning to address this problem 

by implementing significant sensing, actuation infrastructure 

and building services on this infrastructure. However, as the 

density of sensing and actuation increases and the complexity 

of services grow there is an increasing potential for conflicts 

across Smart City services. These conflicts can cause unsafe 

situations and disrupt the benefits that the services were 

originally intended to provide. This project detects and 

analyzes the runtime conflicts in smart city transportation 

services using live data feed. We will prepare an architecture, 

which will focus on conflicts that arise on these services: 1. 

Train 2.Tube 3.Bus. Our architecture identifies the conflicts 

and provides additional inputs to decision making aspect of 

services. 
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I. INTRODUCTION 

 [1]This paper primarily explores the nature of the runtime 

conflicts that arise in a Smart City and how they can be 

mitigated through watchdog architecture. The primary 

contributions of this paper are the enumeration of Smart City 

services characteristics, the classification of conflicts, the 

design of watchdog architecture to detect and resolve these 

conflicts, an evaluation of conflict analysis that demonstrates 

the high probability of conflicts using actual data from a 

Smart City. 
[2]The basic objective of disaster risk management is 

to establish a comprehensive list of applications in 

engineering, law, administrative policy, economy, 

technology and education which should contribute to society 

in order to prevent and reduce the risks and maximize the 

protection of people's lives. Three basic principles should be 

respected:  

1) Implement the different levels of responsibility for 

management and the social mitigation; 

2) Combine with national politics and economic 

development; 

3) Promote disaster risk management technology, 

modernization, and legalization. 
[3]The similarity between layered network 

architecture and layered smart city architecture for collection 

and sharing of big data is important. The key point of this 

concept utilizes a cloud infrastructure that is used for sharing, 

transferring and accessing data within the layers of the smart 

city. With the aid of this cloud infrastructure for data sharing, 

interconnected smart city layers can exchange data for the 

purpose of improving the overall efficiency of the smart city. 
[4]The infrastructure built in the City of Oulu 

provides rich information about the city environment and 

objects moving in it. We utilize this infrastructure in building 

an IoT system for data-intensive smart city services; by 

collecting data from real city environment and developing 

analysis methods for these data. We are building Smart City 

Traffic Pilot on top of the infrastructure to provide the 

functionality to collect the data and perform the analysis. 

Based on this experience, we present in this article 

requirements for data-intensive smart city services. 

Moreover, we describe four implemented use cases for 

utilizing rich data sources available in the smart city: 

situational picture, driving coach, real time reasoning, and 

mobile code. A lively collaboration between the numbers of 

different actors is essential in realizing these use cases. 
[7]One of the most important components for proper 

functioning of cities is the mobility. As the paper focuses on 

transportation, the use of Intelligent Transportation Systems 

is crucial to enable modern smart cities solutions, both in 

cargo as well as passenger transport. This paper presents 

various problems of the typical city with regards to transport 

and mobility. Some problems are already partly tackled, but 

there are still open issues for research and development of 

even better approaches. Europe’s Smart Specialization 

Strategy suggests that each region specializes in specific 

solutions, based on existing competences. The presented 

solutions are part of the Slovenian smart specialization 

strategy. However, the most important issue for 

implementation and for improving the real efficiency of the 

transportation in the smart city is simply the critical 

mass/acceptance rate of users/citizens. 
[6]In modern society, sustainable transportation 

practices in smart cities are becoming increasingly important 

for both companies and citizens. These practices constitute a 

global trend, which affects multiple sectors resulting in 

relevant socio-economic and environmental challenges. 

Moreover, uncertainty plays a crucial role in transport 

activities; for instance, travel time may be affected by road 

work, the weather, or accidents, among others. This paper 

addresses a rich extension of the capacitated vehicle routing 

problem, which considers sustainability indicators (i.e., 

economic, environmental and social impacts) and stochastic 

traveling times. A simheuristic approach integrating Monte 

Carlo simulation into a multi-start metaheuristic is proposed 

to solve it. A computational experiment is carried out to 

validate our approach, and analyze the trade-off between 

sustainability dimensions and the effect of stochasticity on 

the solutions. 
[5]We study the problem of vehicle scheduling in 

urban public transport systems taking into account the 

vehicle-type and size (VTSP). It is modeled as a multi 

objective combinatorial optimization problem. A heuristic 

based on MOCell (Multi-Objective Cellular evolutionary 

algorithm) is proposed to solve the problem. A set of non-

dominated solutions represents different assignments of 

vehicles to specific routes. The conflicting objectives of 

provider and users (passenger) are to minimize the total 

operating cost, and maximize the quality of service, taking 

into account restrictions of government agencies in context of 
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smart cities to improve the Intelligent Transport Systems 

(ITS). 

II. PROPOSED SYSTEM 

The problem rising in the smart cities are mainly due to the 

conflicts in the services that are provided by the smart city. 

These problems can be sometimes avoided other times they 

have to be detected when they happen. And rapid actions have 

to be taken on them. We propose a system that will act as 

watchdog architecture and also suggest the solutions to the 

problems whenever occurred. The will take the live feeds 

from the primary data sources the filter the data and clean it 

for further operations. 

A two-stage watchdog architecture to detect and 

resolve conflicts among services of smart cities is proposed 

(Figure 1) in this section. In the watchdog architecture, all 

requested actions by services are first intercepted and 

analyzed for Potential conflicts by Conflict Detection stage. 

If no conflict is detected, the service actions are permitted. If 

a conflict is detected, the conflict related information is 

passed to the Conflict Resolution stage. 

 
Fig. 1: Watchdog Architecture 

III. CONCLUSION 

Smart city consists of various conflicting services that cause 

serious safety threats and operational failure in a Smart City 

environment. The problems caused by the conflicts are major 

and there is a need for a system which is proposed above. This 

system focuses on formulating the problem of conflicts. This 

project monitors and evaluates the overall health of smart city 

transportation services using real-time data feed. We will 

prepare an architecture, which will focus on health 

monitoring and alert that arise on Transportation services 
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