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Perkey 
A smart Parking System 
 
 

Traffic congestion caused by vehicles is an alarming problem at a global scale, 
which is growing exponentially, and car parking problem is a major contributor to 
it. Parking lots have been largely ignored when it comes to technological 
innovations and ideas. However, with increasing number of vehicles on the roads 
in urban cities, it's time that we effectively address this issue.  
Manually searching for a parking space is a routine activity for many people in 
cities around the world. Simply put, it's frustrating, inefficient, time-consuming, 
leads to wastage of fuel and a major increase in the carbon footprint. Searching 
for parking presents a challenging task in urban districts.  
Drivers in dense urban areas frequently find that desirable parking close to their 
destination is unavailable or prohibitively expensive. As a result, the act of 
‘cruising for parking’ can arise from any number of situations: desirable parking 
near a destination being at capacity, price differences between public curbside 
parking and private garage parking, or simply a driver’s lack of familiarity with 
their surroundings. 
 
Studies have suggested that a majority of drivers spend anywhere between 4.5 to 
20 minutes in a typical search. These times quickly add up to cause significant 
productivity losses in cities. A study by UCLA economist and urban planner, 
Donald Shoup (aka shoupdogg), found that in a 15-block area of Westwood, 
cruising for parking generates 950,000 excess vehicle-miles of travel, wastes 
47,000 gallons of gas, 100,000 hours and produces 730 tons of greenhouse gas 
carbon dioxide per year.  
Furthermore, cities have systematically mismanaged on-street parking by 
underpricing it which encouraging excessive searching for on-street parking. This 
pattern of excessive cruising for parking is replicated in every city throughout the 
world.  
The major impact of circulating vehicles looking for parking is increased traffic. An 
often cited anecdotal figure is at any time, 30% of vehicles on surface streets of 
major cities are looking for parking.  
This is an astounding number because of the highly nonlinear relationship 
between traffic volume and travel time, 30% more vehicles could double or triple 
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the throughput delay of urban areas. For a mile long Surface Street, these 
circulating vehicles could easily add 10 to 20 minutes of travel time for the 
through traffic. If 2,000 vehicles traverse a surface street in during commuting 
hours (a typical number for Delhi), a 15 minute increase in travel time leads to an 
additional 500 hours lost per street, per day. Consequently, as the population 
continues to urbanize, we need a well-planned, convenience-driven plan or these 
problems will worsen. 
 
Our immediate customers are the parking management firms who are looking for 
innovative technology to manage parking locations and overcome the limitations 
of hard to maintain on-premises infrastructure. Our end customer is the 
urbanized population of India (above 18 years old) with average income of 40K (or 
above) per month, owning a car and frustrated from their day-to-day routine of 
being unable of finding a vacant parking space. 
 
Currently, not many companies are working in this area. The ones which are, are 
way too complicated for the general public to use. They scan the presence of 
vehicles by basic infrared sensors and the emf produced by a car. There are 
various companies abroad which are working on similar problems and have some 
solid solutions to the problems. Some of these are: Liblium, Bosch. Q-Free etc. 
These companies though have solutions to parking problems but fall short on the 
following points:  
1. Cost: These are extremely pricey. 
2. Deploy ability: They need separate engineers to deploy the system and 
calibrate the machines as per the location.  
3. Reach: Use is restricted to their respective countries. None have any working 
hubs in India. 
4. Reliability: Can be manipulated, thus giving wrong inputs. 
 
All the big fancy companies are charging a fortune for the actual deployment of 
these systems. Our solutions is majorly cheaper, yet accurate mostly. We make 
use of rather simple technology to sense the presence of a vehicle, followed by an 
authorization by the user. A separately maintained database of users allows us to 
study trends of users, as well as allow online payment of these spots. 
 
Following is an in-depth description of the various aspects to Perkey with 
advantages and salient Features. 
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Scanning Vehicle : 
 

Using magnetometers to detect the presence of a huge metallic mass like a car is 
a simple concept, but the concept as such is tricky as one would expect it to be. 

Magnetic field lines identify the direction of the magnetic field around the 
magnetic substance. The Earth’s magnetic field lines just resembles the field lines 
around a simple bar magnet. Earth’s magnetic field lines are uniform in 
distribution at any specific place. However the angle of incidence of the field lines 
onto the surface of the earth varies from poles (90 ̊) to the equator (0 ̊). 

It is possible to distort this uniform field by placing a ‘highly permeable’ metal in 
this field. By highly-permeable, we mean that allows maximum amount of flux 
lines corresponding to an external magnetic field to pass through them. 

As we all know magnetometers 
detect the strength of the magnetic 
field exposed to it. Since earth is like 
a huge bar magnet itself, we use 
magnetometers to detect this field 
and derive meaningful information 
out of it – a simple solution is a 
compass app in your smart phones. 
Earth’s magnetic field range is in the order of 25 – 65 µT (micro-tesla). 

Each vehicle disrupts the magnetic fields present around naturally (as calibrated 
in reference to the Earth’s Magnetic fields), uniquely identifying cars (Diesel and 
Petrol cars in specific). 
The magnetometer (configured with i2c bus) measures this distortion. 
 
Further the Ultrasonic Sensor measures the ground clearance, thusly checks the 
presence of a vehicle.  
 
The sensors can be configured with any iot platform like Raspberry pi, Intel Edison 
etc.  
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Android App/ Web App Authentication: 
 

This is authenticated by the user who parks the vehicle, by 
simply scanning the corresponding QR code using the 
android app or web app.  
 
Also, within a period of 5 minutes if no user authenticates 
the vehicle, a buzzer goes off to signify the event. 

 
 

Once the user scans the QR code, they can 
view the fare of the spot and start the 
transaction. The car is now parked. 
 
Lastly, when the user wishes to exit, he may 
simply back out the car and hit the exit 
button to end the transaction. The bill will 
thusly be generated. 

 
 
 
 
 

Management Firm: 
 

The management firm can easily view the whole 
parking lot at once via an android app/web app.  
Various interfaces may be extracted: Graphical 
and Detailed.  
These detailed views incorporate the details of 
the last car that parked in that parking spot as 
well. 
 
Other than viewing the status, the management 
firm can very easily add new nodes, yet again by 
scanning unique QR codes that identify the hardware 



5 | B y  T e a m  P e r k e y  ( 2 0 1 8 )  
 

and maps the physical and logical address at 
the server.  
This mapping is a one-time step that works 
at the admin end. 
Thus, the process at the Management end 
as well is just as simple as taking a snap, and 
all details are just a tap away. 
 
 
 

 

Data Mining Technique for user-tailored Advertisements (Mall/ 
Shopping Complex Specific): 
 
One of the best features of Perkey, is the data Mining Technique to analyze the 
various user trends. 
Under the hood, the server keeps collecting the user behavior and various details 
to understand when the user is most likely to hit a mall.  
Also, the system knows whenever the user reaches the mall.  
 
In the event that a user successfully parks his/her car, an analysis of the person’s 
past transactions in the various shops of the mall is done. This analysis aims to 
find a set of shop, that the user is most likely to visit. A 
notification is thusly sent out to a subset of these shops 
on the basis of an algorithm.  
Now these shops can notify these customers about their 
“customer-tailored promotional 
events/advertisements”.  
 
 

Customer-Tailored Promotional Events/ Advertisements:  

‘say Sarah usually hits the mall every Friday and buys a 
clothing item from either of the shops: X or Y.  
Now as per the frequency of the items bought and the 
amount of discount at which the items were bought, the 
shops can send an SMS to her regarding a “special 2 
hours FLAT 45% OFF on all clothing items”. 



6 | B y  T e a m  P e r k e y  ( 2 0 1 8 )  
 

Salient Features: 
 
Following are the various Salient Features and innovative aspects to perkey, that 
make is truly distinctive and the way of the future. 

• Helps traffic in the city, flow 

more freely, thus leveraging 

IoT technology    

• Accurately predicts and 

senses vehicle occupancy in 

real-time 

• Optimises the Parking Space 

usage 

• Simplifies the parking 

experience by eliminating the 

need for cash and paper with 

mobile payments, QR codes 

and more 

• Helps in creating better 

environment by reducing the 

emission of CO2 and other air pollutants 

• Enables better real time monitoring and managing of available parking space  

• Intelligent decision-making through analysis of data from real-time applications 

and historical reports 

• Helps understand user trends and thusly pushing appropriate advertisements 

for establishments like Malls and shopping complex 

• Auto Calibration of nodes makes deployment of the system a one-person job 
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Proposed outcome: 
 

Once the users are able to view the parking slots occupancy across their city via 
their phones, we expect to see a dramatic fall in the following aspects:  

 
1. Traffic Congestion on the roads  
2. Illegal on-Street parking, thusly freeing up to 40% of the roads.  
3. Number of cars cruising for parking spots.  
4. Carbon footprint generated by the cars cruising for parking spots.  

 
For each hour saved of a car, we save roughly Rs.1549.70 on gas expenditure and 
time value. If we go for an estimate of 5746.6 hours and 2873.3 gallons of fuel 
annually, the impact is estimated at Rs. 1, 41, 15,263.86 and the annual impact at 
planned full scale deployment at Rs.7, 05, 76,319.31.  
These figures are premised on a linearity to scale assumption and rough estimates 
of fuel price.  
The carbon footprint annual can be depleted by 6,530 lbs. per vehicle annually. 
 
 

Frugal aspect of innovation: 
 

Perkey is a highly efficient and frugal innovation.  
 

a) The use of the system via the 'Perkey' Android application is as simple as 
taking a selfie. The application has a very simple, yet elegant User Interface.  

b) Each car, due to its large amount of metal and circuitry, distorts the Earth's 
formidable magnetic fields which our sensors detect. Thus, not requiring 
external solenoids to make the detections of non-consecutive vehicle 
possible. I.e. not re-inventing the wheel.  

c) Perkey's auto-calibration mechanism and one-step setup allows it to scale 
in a horizontal fashion, i.e. at numerous institutions across the globe. d. The 
large database generated out of the application, regarding the user's 
trends, allows effective advertising. 

 
As of May 17, 2017, 11:31 AM PDT: 'Google announced that there are now more 
than two billion monthly active Android devices in use around the world.' Given 
the size of the active Android devices, our parking system creates values out of 
almost nothing.  
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The users can avail our services by simply installing an app on the resource 
(Android Based Smartphones) that they already own. But the repercussions of this 
app can solve the parking issues completely, as perkey works for both on-street 
parking and multi-story parking management.  
We are presently working on making the app platform independent, thusly will 
release a web-app soon. This will allow the various other mobile operating 
systems to deploy our services. 
 

 

 
 

 


