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Abstract 
 
 This paper proposes a design approach for a smart car 
parking system. The system is envisaged to have a car 
parking mobile app as a key component. Through the 
app, various levels of car parking information and 
services can be delivered to the user in a functional and 
user-friendly way, relevant to the user’s present goals 
and location, and according to the user’s dynamic 
profile.  

1. Introduction and Related works 
 

The increasing volume of motor traffic leads to 
increased fuel usage, pollution and drive time, along 
with unwanted traffic jams and accidents. At the end 
points of a journey, there is always the requirement of 
access to parking space, an increasingly expensive 
resource in the urban landscape. Since this phenomenon 
occurs in all urban areas, many different car-parking 
systems have been proposed to manage such problems. 
For instance, Lee et al. proposed the use of a 
combination of magnetic and ultrasonic sensors for 
accurate and reliable detection of vehicles in a car park 
[1]. Bilal et al. suggested a multi-agent model, designed 
to aid drivers in finding a parking place, based on a set 
of global rules for flexible governance, adapted to 
parking management within a city [2]. In the meantime, 
mobile devices (formerly known as smart phones) have 
become an ubiquitous addition to the personal ICT 
infrastructure of many urban dwellers [3].  

 
2. Smart Parking System prototype: a high 

level perspective  
 
We are exploring a general scenario for Smart Parking 
solutions, partly enabled by the Internet of Things, 
using a subset of the University of Limerick campus as 
a living lab. All parking areas on campus have coverage 
with open Wi-Fi, 4G mobile telecommunications and 
CCTV, situated in and number of complex landscape 
with buildings interspersed with roads and car paring. 
CCTV-nodes with, for example Intel Galileo running 
OpenCV, can be used both for CCTV as well as smart 
image processing devices. A local CCTV-node can be 
set to report changes to the scene, taking into account 
different times of day and night, season and our ever-
changing weather. A simple blob-detection algorithm 
can monitor and report changes in a defined grid of 
polygons (i.e. if parking spaces are vacant or occupied). 
CCTV-nodes connect to a server aggregating the data 
and updating a database of available car parking in 
close to real-time. Parking areas should be possible to 

define and redefine, by system operators. Users will be 
able to download an app to access the system to request 
or browse available parking space. The app can hold a 
user’s preferences and profile and the server can 
provide services for matching users’ parking 
preferences with actual available spaces. In this system, 
we can never be sure that a particular user will chose a 
particular parking space, but as the system will operate 
in close to real-time, we will aim at augmenting the 
parking experience rather than forcing and regimenting 
it.  

3. Research methodology 
While our general approach to design of this system is 
participatory design, which will include observation, 
surveys with stakeholders, and in-depth interviews with 
users (ranging from the parking users to system 
operators and facilities management staff).  This is 
carried out in parallel with technical probes, i.e. 
incremental development and integration of system 
components. At present, we are at a low-fidelity stage 
where parking and CCTV-nodes are emulated in a 
desktop environment (using toy cars!) allowing us to 
explore changing ambient conditions and strange 
parking behaviour without interfering with the actual 
traffic on campus. In our next stage, we will start 
monitoring actual parking spaces and develop the app, 
the server and desired services informed and shaped by 
our user groups. We strive towards using open source 
software as far as possible and in our preliminary 
system sketches of the system we will also be using 
Google APIs, which may include both maps as well as 
calendar functions that can be used for reservation of 
parking spaces based on the users planned activity on 
campus. As the system becomes more functional, high-
level prototypes will be evaluated using thinking-aloud 
sessions as well as logging of activity and interviews 
with users. The ultimate proof will of course be if we 
can reduce parking chaos on campus. 
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