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Abstract: One of the primal effects of proliferation in the number of automobiles on road is the scarcity of car parking facilities
[1]. Most of the parking system facility decisions are made on an ad-hoc basis and parameters of transport system analysis are
not taken into account [2]. This paper presents a mini-review of various models of public parking systems available and their
pros and cons based on operation and area. It then provides a stark difference between the conventional and mechanized
parking system developed over time.
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I. INTRODUCTION
A study by Colliers International depicted that the major cities in India including Mumbai and Chennai have the least daily parking
charges. On the other hand, while cities like Bangkok and Mexico City have parking charges four to five times that of major Indian
cities, others like Tokyo and London City have charges sixty times higher [3]. Such lower rates of parking also encourage to use
more of private cars as compared to public transport facility which leads to the crisis of parking system management [4].
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Figure 1-Colliers International (2011) - CBD daily parking charges (in US $) [3]

The number of vehicles are increasing rapidly on roads with the growth in trade and commerce in the region. The above-mentioned
areas, not limited to the same, attracts tremendous number of cars and two wheelers. Parking spaces were easily managed using
human resources in the eighties, as the number of vehicles seen on road was meagre [5]. Nevertheless, from that point forward, the
quantity of vehicle proprietors has expanded complex. The outright quantities of vehicles in Karnataka and different states like
Punjab and Haryana have expanded from 3.06 lakhs in 1951 to 80.25 million out of 2009. Increment in vehicle population with the
constrained street space utilized by a huge assortment of mechanized and non-motorized traffic has increased the need and
desperation for a well thought-out strategy on the choice and design of public parking system [6]

Il. TYPES OF PARKING SYSTEM
The public car parking system can be categorized into two groups, which will form the foundation for selecting the parking system
as per requirement. The objective is to review the parking systems based on their pros and cons to manage the parking space crisis
with available resources and minimal investment.

Types of Public Parking
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Figure 2 Types of System
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A. Conventional Surface/ On Street

This type of parking is generally located on city streets for easy access to busniesses situated in the ambit. It also serves well for
multiple users to access same parking space at diferent times in a day [7]. On-street parking system consume less land per unit area
as compared to ramp based parking, which requires access ramps besides parking spaces [8].However, studies have shown that in
this system cruising drivers on streets looking for parking cause on an average 30% of traffic in congested urban areas [9].

Figure 3 On-street Parking [8]

B. Conventional Ramp Based

This type of parking system can be underground, above ground or both under and above ground structure. Usually Open-deck
parking structures are preferred for above ground type parking system, which have at least two sides that are minimum 50 percent,
open to the outside. To minimize the investment, open parking system above ground is preferable as the cost towards mechanical
ventilation and specialized fire protection systems is saved [6]. This system leads to reduction of Traffic jams as compared to on
street/ surface parking system with added ease of operation [10].

=

Figure 4 Rmp Basd paking system [11] 7

C. Puzzle Type Parking System

This type of parking system enables stacking of cars on floors on top of each other and offers an ideal solution for parking with least
amount of space as compared to conventional methods. The designing of this system includes steel structure pallets and supports
which does not require any building. However, it requires high initial and maintenance costs, skilled workers for operation of the
system. One of the major drawbacks of this system is it consumes lot of electricity [12].

Figure 5 Real-time Interactively Predictive Model of Puzzle parking [12]
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D. Tower Type Parking System

This type of parking system constitutes a tower type structure engaging an elevator system which hoists a pallet to move vehicles
vertically; and then transfer the pallet horizontally left or right for parking [13]. One of the major pro of this system is that it can be
constructed in residential areas where quietness is required as the operation with use of wire and ropes ensure reduction of noise and
vibrations in the system [14]. In addition to high initial investment cost, system redundancy is also a tremendous drawback as only
one mechanism is available to park and retrieve the vehicles in a tower i.e. elevator [15]

Figure 6 Real-time Interactively Predictive Model of Tower parking [12]

E. Rotary Type Parking System

This type of parking system consumes least per unit area for parking a vehicle as compared to any other type. It is specifically
designed to park number of vehicles in a horizontal space of two. In addition, this system has an added advantage of easy operation
without any human interference and can be easily managed without an attendant [16]. It has number of advantages such as
maximum space utilization, least chance of vehicle damage; minimize pollution and eco-friendly structure etc [17]

Figure 77Rotary parking system parking assembly [15]
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F. Multi Floor Level Parking System
This type of parking system is constructed as a building with several floors depending on the capacity required for parking spaces. It
is specifically designed to lift the vehicles from one point to transfer it to allotted parking space at different floor levels. This system
can be designed for parking space to accommodate several thousand vehicles at once [18]

2l

Figure 8 Multi floor level parking system [6]

111.CONCLUSION
This paper reviews various types of public parking system developed over time ranging from conventional parking systems to
mechanized automatic parking system such as on street, ramp based, tower type, puzzle type, rotary type etc. The inception of the
review started from identification of parking crises, which led to description of each parking system based on its design. In addition,
pros and cons of each system were reviewed depending on their area occupancy and ease of operation. The below pie chart shows
the percentage share of each parking system discussed above in this paper [11].

Figure 9 Pie chart describing the Percentage Share of different parking system [11]
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