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AUTOMATED PARKING POLICY 
ENFORCEMENT SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This patent application claims the bene?t of US. 
provisional patent application 60/596,089, ?led Aug. 30, 
2005. This provisional application and all references cited in 
this application are incorporated by reference. 
[0002] A portion of the disclosure of this patent document 
contains material Which is subject to copyright protection. 
The copyright oWner has no objection to the facsimile repro 
duction by anyone of the patent document or the patent dis 
closure, as it appears in the US. Patent and Trademark O?ice 
patent ?le or records, but otherWise reserves all copyright 
rights Whatsoever. 

BACKGROUND OF THE INVENTION 

[0003] The invention relates to parking management and 
parking policy enforcement and, more speci?cally, provides a 
system for automatically detecting parking policy violations. 
[0004] As the places people live become more and more 
croWded, parking for automobiles become a much more 
important resource to manage e?iciently and effectively. 
Moreover, in today’s fast-paced and highly competitive envi 
ronment, it is imperative for parking facility oWners to ensure 
a seamless and enjoyable experience for each visitor. For 
example, in large cities such as NeW York, Chicago, San 
Francisco, Beijing, Shanghai, Tokyo, Seoul, London, Paris, 
Rome, and Berlin, and many other urban areas, regulating and 
managing parking are big challenges and it is becoming 
increasingly dif?cult to ?nd available parking. Even When 
available parking spaces exist, visitors often have to circle 
around to ?nd them. This leads to a Waste of the visitors’ time, 
increased pollution, increased use of fuel, and increased visi 
tor stress and frustration. Additionally, not effectively enforc 
ing parking rules and regulations results in inef?cient use of 
parking spaces and a loss of revenues. 
[0005] A parking guidance system provides visitors With 
information on Where the available parking spaces are 
located. HoWever, past approaches to building parking guid 
ance systems have various limitations. The currently avail 
able systems are not accurate. Systems that are unable to 
consistently detect the presence of a vehicle in each parking 
space do not provide reliable guidance information. The cur 
rent systems are also prohibitively expensive and cumber 
some to install. Systems that use Wires or cables to sense the 

presence of vehicles in parking spaces are very expensive. 
Additionally, these systems take a long time to install because 
they require an extensive Wired infrastructure and it is very 
cumbersome to retro?t such systems in existing parking 
facilities. 
[0006] Today’s parking enforcement systems are not able 
to automatically detect parking violations. Currently, parking 
enforcement personnel typically circulate Within parking 
Zones repetitively to inspect Whether the parked vehicles are 
in violation of any parking policies. Additionally, some park 
ing facilities are large and Widespread, and require multiple 
employees to monitor the parking spaces effectively. Auto 
mated detection of parking violations and quick noti?cation 
to parking enforcement personnel eliminates the time and 
effort spent in manually scanning parking spaces to identify 
the vehicles in violation. 
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[0007] At other parking Zones, such as city-street parking, 
there are periodic manual inspections by parking enforce 
ment of?cers to enforce parking policies. For example, mark 
ing tires With chalk is one traditional method of time limit 
enforcement. Immediately after the tire is marked, the 
enforcement of?cer records the time and location of the 
vehicle. The enforcement of?cer returns to check the tires 
after the permitted time. Vehicles that are still in the parking 
spaces are ticketed for exceeding the time limit. Also, com 
muters often continue to park in spaces after the meter 
expires. It is observed that coin totals from parking meters are 
often much less than What should be collected from actual 
parking activity. 
[0008] The available parking revenue management systems 
result in a cumbersome experience for the commuter and 
provide limited audit capabilities. Current parking operation 
systems cannot correlate the parking transaction information 
With the actual physical parking activity occurring at the 
parking facilities. 
[0009] Detecting parking violations using the existing 
methods is labor intensive. HoWever, despite the resources 
spent on parking enforcement, a large percentage of viola 
tions still remain undetected. This results in a loss of revenue 
from ?nes, and/or leading to an inequitable utiliZation of the 
parking spaces. An automated parking enforcement system 
eliminates human involvement in detecting violations, alloWs 
for accurate and timely citations, and improves the overall 
ef?ciency of parking enforcement. 
[001 0] Additionally, the dif?culty of ?nding parking spaces 
at public attractions and forums may induce commuters to 
violate parking policies by parking in restricted spots such as 
toW-aWay, loading, or no-parking Zones. Sometimes com 
muters are tempted to park closer to their destination by 
parking in unmarked spaces, impeding vehicular or pedes 
trian tra?ic movement. When commuters park in areas that 
are not designated as valid parking spaces, it makes it dif?cult 
for other commuters to freely occupy or leave their desig 
nated parking spaces. 
[0011] Moreover, parking regulation and policies are 
designed for the safety and convenience of the public. For 
example, vehicles illegally parked in restricted spaces 
assigned to emergency vehicles, such as ?re lanes, may con 
stitute a haZard. Similarly, unauthorized vehicles parked 
along loading Zones impede tasks for making essential repairs 
and deliveries. In cases Where commuters park longer than the 
alloWed parking duration leads to an inequitable use of the 
parking spaces. Such offenders should be ?ned or toWed to 
reduce the haZards of parking in a congested lot and to dis 
courage them from violating parking policies in future. Given 
the challenges associated With parking enforcement today, 
public parking of?cials estimate that the citations issued only 
account for a small percentage of actual violations. 
[0012] Therefore, there is a need for an improved parking 
policy enforcement system. 

BRIEF SUMMARY OF THE INVENTION 

[0013] A parking policy management system helps identify 
and enforce parking violations in real-time. By monitoring 
sensors distributed in a parking area, the system Will deter 
mine Whether one or more parking policies have been vio 
lated. The types of parking policies the system can monitor 
include duration, time of day, unauthorized vehicle, special 
permit parking, and paid parking. When a violation of a 
policy is detected, a noti?cation may be delivered to enforce 
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