Project #2
Spatial Filtering

Due Tuesday September 19th.
As mentioned in class our projects (as appropriate) will be directed towards mobile robot vision as might be applicable to the DARPA Urban Grand Challenge.

Background:

As part of the DARPA Urban Grand Challenge robotic vehicles must navigate ordinary roads and streets.  DARPA will provide a GPS based road map before the competition, but the GPS locations may be spaced far apart and other methods such as vision will be used navigate the robot vehicle.

In addition to simply traveling roads and streets, the DARPA Urban Grand Challenge requires that vehicles obey relevant traffic laws such as speed limits, are able to pass stopped or slow moving vehicles, and can navigate traffic at intersections or traffic circles. One of the major challenges is to simply detect other robotic vehicles.

In this project we will examine several different image processing techniques and their application to this challenge.  There is no specific right way to do this assignment but suggestions will be made.

Supplied image data:

We have actually driven a vehicle through University Circle and surrounding areas to get test data.  This was acquired with a vehicle mounted camera which is acquiring color images (320x240 pixels) at 8 frames/second.  Two sets of approximately 300 images each are found on the course Web site.  The file names are numbers which were automatically  and are actually a concatenation of the following: (year)(month)(day)(hours?)(minutes?)(seconds)(hundreths of a second)

For example, the first two images in “segment” are named 2006090817455089.jpg and 2006090817455104.jpg. The first image was then created on 2006 09 08 17 45 50 89, i.e., Friday September 8th at 1745 pm (i.e., 5:45) and 50.89 seconds.  The second image was created at 5:45 and 51.04 seconds — 0.15 seconds later in time.
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Figure 1. The sequence entitled “segment” is a section of road with curbs, and painted lane markers.
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Figure 2. The sequence entitled “intersection” was taken by a stationary camera at an intersection. 

Although these images are color you will need to convert them to black/white for this assignment. Also, there are many more images than you will need for this assignment – you are free to choose which images from each set you actually use.

Part 1. Edge Detection

Using the edge detector of your choice can you locate potential edges corresponding to the lane markers, curbs or edges of the road.  All you are trying to do in this assignment is find potential edges – later assignments will actually attempt to interpret these. 
COMMENTS

It is not expected that the results from Part 1 will be immediately useful for driving a robotic vehicle as your edge operators will typically find many edges in the image.  Later assignments will examine how to actually identify objects of interest using such techniques as image segmentation and color image processing.

You may use any technique (or multiple techniques) to determine edges.  However, you should critically evaluate each technique with regard to computational speed, ability to find the same edges in multiple images, and ability to simply locate the road.
Part 2. Detecting Other Vehicles at Intersections

Since the camera is stationary for this sequence of images you may use simple techniques such as image subtraction to detect the motion of vehicles.

COMMENTS

Simply subtracting two images may result in differences which are outside your ability to display as varying shades of gray (i.e., 0..255).  In addition, these is probably a range of differences which is of interest,i.e.  noise.  For example, leaves blowing in a breeze may create many small differences which should not be confused with the much spatially larger differences associated with a vehicle moving at urban traffic speeds of 10-35+ miles per hour.
INSTRUCTIONS FOR WRITE-UP:

This will be a longer write-up than the first assignment.  Identify Part 1 and Part 2 and include images of typical results.  Discuss my comments, and make any general comments as to how well these techniques worked.  Include any thoughts on what extensions may be necessary to make these techniques actually work.

