
Figure 5: System flowchart (Ready 

State)

The algorithms 

The Imaging algorithm adjusts the areas marked as parking 

spaces. The image produced is then fed to the Classification 

algorithm to predict whether a particular parking spot is empty or 

taken.

The Classification algorithm is a Support Vector Machine learning 

algorithm. It finds the best separating line between two or more 

classes. Finding this optimum line where the space between the 

two given data sets is maximized is an optimization problem as 

shown above. This means that the algorithm (after training) can 

differentiate between empty and taken spots.

Summary:

The Parking Camera Project monitors multiple parking lot spaces 

and displays their availabilities in a mobile application. It uses an 

embedded system and a camera mounted above the parking lot 

to routinely capture images of the parking spaces. This device 

classifies these images, allowing it to recognize and then transmit 

availabilities via Wi-Fi. This information is then readily available to 

users who have our application. 

This project consists of four major parts:

■ The two applications

■ The Embedded System

■ The algorithms 

■ The backend server solution

This project was evaluated using a scale model of a printed 

parking lot. This allowed us to have a consistent and controlled 

platform for processing.

System Specification:

The two applications

This system uses two different applications. The first app is 

designed to allow its user(system admin) to properly configure 

the device(mote) during setup. It allows editing functionality as 

well as the ability to remove any prohibited spots. The second 

IOS app allows users to view available spots.

The Embedded System

The embedded system consists of a camera, 

Microprocessor(Raspberry PI), Wi-Fi adapter dongle, a power 

source(Lithium Ion battery), and a protective, 3-D printed 

weather-proof case. This system will house our programs, be 

mounted above any parking lot, capture and process images, and 

transmit it to our server.
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The backend server solution

The backend server uses the cloud to avoid maintenance costs 

for hardware. This cloud server hosts the parking lot information 

parsed by the mote, and can be accessed by the user app.

Project Details:

The project is a plug and play unit that requires some 

configuration in order to monitor parking spots. It is a 

replacement for the fixed parking spot solutions found in 

shopping centers and other facilities. Strongly focused on 

portability, the unit is able to be dismounted and mounted with 

ease and can stay active for at least 8 hours. The system flow 

chart shows the operation of the system. We further tested the 

mote using the scale model for mounting ease and stability.

Discussion:

Using the scale model, training sets were run on the 

Classification algorithm to improve its predictive accuracy. 

These training sets consist of grayscale pictures of parking lot 

spots when empty and filled(~100 images). A portion of these 

images were used in training the system, and the rest reserved 

for testing. Full scale mounting tests and the addition of solar 

panels are planned for the near future. 
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