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ABSTRACT 

 

ARTICLE INFO 

The change in minimal cost, low-power detecting and communication technologies is 

producing a pervasive network framework called the Internet of Things (IoT), which 

give a huge scope of physical objects and situations to be observed in fine spatial and 

temporal point of interest.  The detailed, dynamic data that can be gathered from these 

devices give the premise to new business and government applications in regions, for 

example, public security, transport logistics and natural administration. There has been 

developing interest for the IoT for acknowledging smart cities, so as to boost the 

profitability and dependability of urban framework, for example, minimizing street 

blockage and improving utilization of the limited car parking facilities. In this work, we 

consider two smart car parking scenarios based on real-time car parking information 

that has been gathered and spread by the City of San Francisco, USA and the City of 

Melbourne, Australia. We display a prediction mechanism for the parking occupancy 

rate utilizing three feature sets with chose parameters to show the utility of these 

components. Moreover, we investigate the relative qualities of various machine learning 

strategies in utilizing these elements for forecast. 
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I. INTRODUCTION 

It is predicted that around 70% of the world's population will 

start living in urban areas and surrounding regions by 2050. 

Keeping in mind the end goal to effectively deal with the 

basic infrastructure and administrations of a city, these need 

to develop into a 'smart city'. A smart city as per Forrester, is 

one that uses information and communications technologies 

(ICT) to make the basic framework and administrations of a 

city, for example, public safety, transportation and utilities, 

more mindful, interactive and effective [1], [2]. The 

acknowledgment of the Smart City is now becoming possible 

with the rise of the Internet of Things (IoT), which radically 

advances the present Internet into a network of 

interconnected objects, for example, sensors, parking meters, 

energy measuring devices and actuators [3]. These 

networked devices have the ability to compute, sense and 

associate with their surroundings in fine spatial and temporal 

detail, and create a vast amount of data. 

 

With the development of sensor technology, numerous 

present day urban areas have been deploying different IoT 

devices in and around the urban areas for observing. A few  

 

 

illustrations of such deployments incorporate the City of 

Melbourne IoT organization in Australia [4], [5] and Smart 

Santander deployments [6]. Additionally, remote in-ground 

sensors have been introduced in parking areas, which record 

parking occasions or availability. Cities like San Francisco 

have made real-time parking information available to the 

general population so as to individuals make their choices 

about parking.  However, in order to efficiently utilize these 

parking facilities and the real-time data, an automated 

parking accessibility prediction mechanism is required. This 

will help individuals to arrange their trips early, and in this 

manner save time and traffic in finding accessible parking 

spots. 

In this paper, we utilize parking occasions and availability 

data collected from two major cities, specifically (1) 

Melbourne, Australia, and (2) San Francisco, USA. We 

examine the information and select some key parameters to 

form three feature sets  to use as the data for the parking 

availability expectation models that we infer. We utilize three 

non-parametric algorithms for displaying the parking 

occupancy rate (OCCR), namely regression tree, neural 



www.ierjournal.org                             International Engineering Research Journal (IERJ) Volume 2 Issue 3 Page 1586-1588, 2016, ISSN 2395-1621 

 
© 2015, IERJ All Rights Reserved  Page 2 

 

network and support vector regression. The comparison of 

the execution of these feature set and model mixes for 

datasets from both Melbourne and San Francisco uncover 

that the regression tree with feature sets containing the 

historical observation, time of day and day of week gives the 

best performance. The parking availability prediction that we 

present are implemented in mobile application software with 

a specific end goal to individuals arranges their trip and 

encourages the best approach to locate the accessible parking 

spots. It can likewise be built with car route frameworks to 

offer drivers some assistance with choosing parking spaces 

based on their destination. 

 

II. RELATED WORK 

  In [7] and [8], a continuous-time Markov model is worked 

to foresee the parking availability in a specially appointed 

system. In [9], an intermittent neural system is utilized to 

forcast the time arrangement parking inhabitancy up to a 

hour ahead for the area of parking slots in Santander city. 

They additionally utilized a Weibull parametric model to 

anticipate the free parking term, which comprises of two 

capacities, a survival capacity that processes the likelihood of 

accessible parking time in a region that is bigger than a 

particular time, and a peril capacity that figures the 

disappointment rate. In [10], Chen et al. introduced 

Generalized Additive Models for accessibility expectation of 

shared bike and auto parking areas in the focal point of 

Dublin city. The models considered the variables time of day, 

time of year, day type, climate, temperature, mugginess and 

the previous 2 stages of information, and picked these 

variables with relating capacities in view of the forecast type. 

They anticipated the holding up time using an exponential 

dispersion of between landing time. In [11], Beheshti et al. 

presented a crossover model comprising of a Markov chain 

Monte Carlo (MCMC) approach with an operators based 

model, which creates the proposed circulation for MCMC, 

for parking and traffic prediction around the University of 

Central Florida. In addition, they utilized Metropolis-

Hastings to make the preparation of MCMC more practical. 

These past works have concentrated on expectation models 

construct just with respect to one of refers to. Further, they 

have concentrated on a single model for expectation, 

ignoring any similar investigation on finding the model that 

performs better with a given time horizon of forecast. In this 

paper, we concentrate on the investigation of three non-

parametric models with three distinctive time-arrangement 

feature sets on datasets from Melbourne and San Francisco. 

III. EXISTING SYSTEM 

 In existing framework neural network was utilized for 

forecast the time arrangement parking zone up to 1 hour 

ahead for the zone of the parking slots and it additionally 

used to anticipate free parking duration. All these past works 

was focused around expectation models in view of one and 

only city. 

IV. SYSTEM ARCHITECTURE 

 

Above figure clarifies the block diagram of the proposed 

framework. Here the Car User utilizes his/her mobile 

application to scan for empty parking spaces. When he/she 

reach to the parking region, the auto is identified by RFID 

READER utilizing car's RFID Tag. IR sensor is utilized to 

distinguish the car which is parked into slots. These all data 

is send to the central framework through the local framework 

and Database is utilized to store that data. To foresee the 

unfilled spaces and occupancy rate we are utilizing 

calculations like Regression Tree, Support Vector Regression 

and Neural Network. 

 

V. IMPLEMENTATION AND RESULT 

 

We implement these three algorithms based on three kinds of 

feature sets on two different datasets and compare the 

performance of these models. 

Here we use three feature sets: 

1. Feature Set 1 with 1 Step Ahead Prediction 

2. Feature Set 2 with 1 Step Ahead Prediction 

3. Feature Set 3  with 1 Step Ahead Prediction 

 

Complexity and time cost in seconds 

 
TABLE I. complexity and time cost 

 Regression 

Tree 

Neural 

Network 

SVR 

 O(pq log p)  O(pr)  O(p3q) 

Feature 

Set 1 0.831 1104.108 21291.527 

Feature 

Set 2 0.524 999.532 342.149 

Feature 

Set 3 1.676 1045.655 5052.197 
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Fig. 1 Complexity and time cost in seconds 
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VI. CONCLUSION 

 
 Analysing large data gathered by smart city organizations is 

an essential task to enable intelligent management of the base 

that has been checked utilizing IoT devices. In this work, we 

would attempt to utilized different expectation systems for 

the parking occupancy rate utilizing three diverse feature 

combinations. (RT,NN,SVM). Later on, we might want to 

incorporate extra factors the model that might affect the 

parking accessibility expectations, for example, occasions 

(e.g., social) and the impact of adjacent parking areas. 
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