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Abstract

The availability of parking spaces on UCSD campus is a significant concern, and
looking through crowded lots for available spots is both frustrating and time-
consuming. It would save time for the driver to be notified when spots are avail-
able, rather than have to search for them himself or herself. In this project, we will
use multiple cameras to monitor the vacancy status of the P502 parking spaces.

1 Qualifications

During my undergraduate career, I worked on and completed a senior thesis on a research project
that integrated manifold learning algorithms in a vision-based gesture recognition system. The goal
was to reduce the complexity and expense of hand tracking by finding a low-dimensional manifold
to represent hand shape.

Additionally, I have taken an graduate-level image processing course as an undergrad.

2 Goals

We wish to monitor the vacancy status of parking spaces in the P502 parking lot behind CalIT2,
while distinguishing between faculty and student (A and B) spots. We will use photos taken from
the roof of CalIT2 using multiple pan-tilt-zoom (PTZ) cameras, and drivers will be able to query the
parking lot status via SMS.

In detecting vacancies, we consider:

• Time of day / lighting conditions – This system is primarily intended for daytime use

• Occlusion of cars from other cars and objects such as trees or shadows

• Cars becoming indistinct in the distance

• Orientation/pose of the cars

In addition, in creating the infrastructure for this project, there are many parameters regarding image
capture methods that we will need to specify:

• Camera resolution

• Number of cameras

• Frequency of image capture

• Locations for camera mounts (roof, light posts)

• Accounting for the effect of weather



3 Milestones

• Ongoing - Using a toy model of a parking lot, determine how well a multiple camera setup
will be able to deal with vehicular occlusion for cars in the distance.

• Week 1-3 - Implement previously used methods for debugging purposes and observe their
effectiveness. Determine an algorithm for vacancy detection based on previous observa-
tions.

• Week 4-6 - Determine an appropriate PTZ camera scan strategy and move to large scale
(depending on status of camera installation).

• Week 7-9 - Tune parameters of system (e.g. image capture frequency, raster scan speed,
etc.) and provide for SMS query capability.

• Week 10 - Finalize system.

4 Questions

• How will we handle vehicle-on-vehicle occlusion?
• How will we handle other occlusion from trees or other objects?
• How will we account for the spaces in the distance, which are less distinct?
• Will we want to use a notion of vacancy based on probability rather than yes/no vacancy?

5 Software

I plan to develop in MATLAB and/or Intel OpenCV.

6 Data

For training, I plan to create my own appropriate data sets from images of my toy model of the
parking lot as well as images taken from the roof of the the CalIT2 building using the PTZ cameras,
once installed.
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