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Lab 5: Background Removal
Objectives:

· Learn to write Python functions.

· Learn to use OpenCV for removing background in video.
Preparation:

· Download the file removebg.zip into your working directory and unzip it. You should see the following files: removebg.doc, eagle-1.jpg, eagle-2.jpg, traffic-1.bmp, traffic-2.bmp, traffic.avi, diff.py.
Part 0. Initialisation
· Set the working directory, e.g., e:/myname, and import relevant modules.
>>> import os
>>> os.chdir(“e:/myname”)

Part 1. Image Difference
Part 1 illustrates the following:

· Writing of Python functions.
· Use of OpenCV for computing the difference between two images.

· Use of channel mask to select a colour channel in an image.

1. Examine the program diff.py.
This program contains a function defined by the def clause.
a. absDiff 
· This function takes two images as inputs and returns the absolute colour difference between the images.
· It invokes cv.AbsDiff to compute the absolute difference between image1 and image2. With colour images, 3 sets of absolute differences are computed, one for each channel. 
· The for loop selects one channel at a time and computes incremental average of the three channels:
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2. Run diff.py and examine the output image eagle-diff.jpg. What do you see?
3. Change the image files to traffic-1.bmp and traffic-2.bmp, and change the output file to traffic-diff.jpg. Re-run diff.py. What do you see?
Part 2. Removing Background Pixels in Images
Part 2 illustrates the following:
· Image thresholding

· Use of image mask to selectively copy colour pixels.

You need to refer to OpenCV user guide to check the details of some OpenCV functions.

1. Make a copy of diff.py and call it setbg.py.

2. Add a new function to setbg.py

setBackground(image, diff, threshold, bgcolor)

The function’s arguments are as follows:

· image: an image.

· diff: difference computed by absDiff function.

· threshold: threshold value.

· bgcolor: background colour to fill in after removing background pixels.
3. Add the following statements to the function setBackground:
a. Create an unsigned 8-bit single-channel matrix of the same size as diff using cv.CreateMat. Let’s call it mask as it will be used as an image mask later on.
b. Call cv.Threshold with diff as the source array, mask as the destination array, threshold as the threshold value. Use 1 for maximum value and cv.CV_THRESH_BINARY for thresholding type. This step sets the pixels in mask to 1 if the corresponding diff value is greater than threshold, and 0 otherwise. Now, mask is a binary mask whose foreground pixels have the value 1 and background pixels have the value 0.
c. Create an unsigned 8-bit 3-channel image of the same size as diff using cv.CreateImage. Let’s call it fg for foreground image.

d. Call cv.Set to set the colours of fg to bgcolor. This step fills fg with the fill-in background colour bgcolor.
e. Call cv.Copy with image as the source array, fg as the destination array, and mask as the mask. This steps copies only the colours of the foreground pixels in image to fg.
f. Finally, end the function with the statement  return fg.

4. Add the following two statements to the end of setbg.py:
a. Call setBackground with the arguments image2, diff, 10, (0, 0, 0). 10 is the threshold value and (0, 0, 0) is the fill-in background colour which is black. This function returns the foreground image with the background removed.
b. Call cv.SaveImage to save the foreground image into an image file called eagle-fg.jpg.
5. Set the image files to eagle-1.jpg and eagle-2.jpg, and set the difference file to eagle-diff.bmp. Run setbg.py. What do you see?

6. Change the image files to traffic-1.bmp and traffic-2.bmp. Change the difference file to traffic-diff.jpg, and the foreground image file to traffic-fg.jpg. Run setbg.py. What do you see?

Part 3. Remove Background Pixels in Video (to be submitted)
Write a program for removing background pixels in video. The following illustrates the main steps of the program. Please fill in other detailed steps if necessary.

1. Make a copy of setbg.py and call it setbg-video.py.
2. Add a new function to setbg-video.py
average(video, sec)
· The function’s arguments are as follows:

· video: a video.

· sec: duration of video to average over. If sec = 0, then average over the entire video.
· Use cv.QueryFrame to get video frames from the video, and use cv.AddWeighted to compute incremental average over the specific sec seconds of video frames.

· Return the average of the video frames.

3. Delete the statements for reading and saving images at the end of the program.
4. Open the input video file traffic.avi using cv.CaptureFromFile.

5. Call average to compute the average of the input video over the first 3 seconds.

6. Re-open the input video file.
7. Open an output video file using cv.CreateVideoWriter.
8. For each input video frame:

· Call absDiff to compute the difference between the video frame and the mean.

· Call setBackground to set the background of the video frame to green (0, 255, 0) with an appropriate threshold.
· Save the background-removed video frame into the output video.

· Save the first background-removed video frame into an output image file.

9. Close both the input and output videos using del.

Run setbg-video.py. Adjust the threshold to an appropriate value so that the background pixels are removed while retaining as many foreground pixels as possible.
Submission during lab session:
· Show the output video to the TA.

· Submit hard copy of your program to the TA. Remember to indicate your name, matriculation number, and lab group.

Submission after lab session:

· Zip your program and output video into a single zip file with your matriculation number as the file name.

· Email the zip file to cs4243@comp.nus.edu.sg.
� EMBED Equation.3  ���








4

_1410704182.unknown

