INTRODUCTION TO IMAGE PROCESSING
ACTIVITY SHEET

NAME:

PERIOD:
ACTIVITY 2 - Using MATLAB to tint images
1. Which channel would you turn off to produce a cyan tint? Why?

2. Which channel would you turn off to produce a yellow tint? Why?

ACTIVITY 3 - Use the Digital Color Meter Application to view the RGB Channels
1. Move the mouse to a part of the screen that is white. Notice the Red, Green and Blue values. Try black next. What are these values? Why?

ACTIVITY 4 – Detecting sharp changes in intensities

1. On the activity sheet provided calculate the difference between the values of the first two adjacent boxes in every row. If the difference between the boxes exceeds the threshold, color the second of the two boxes black with a pencil. If not, leave the box white. The threshold for this activity is set to 20.
Note: Use the absolute value when calculating the difference. 

2. Compute the difference in values between the second and third boxes. If the difference between these boxes exceeds the threshold color the third box black.

3. Repeat the above steps until you reach the end of the grid.

	45
	55
	105
	98
	95

	102
	21
	18
	40
	45

	95
	100
	110
	155
	162

	15
	105
	140
	110
	125


Hint: There are a total of 6 boxes that need to be colored.

ACTIVITY 5 - Detecting the edges of an image in MATLAB
1. What did the edge detected image look like when you chose 100 as the threshold? 
2. What did the edge detected image look like when you chose 3 as the threshold? 
3. What can you say about most of the transitions from pixel to pixel in your image?
ACTIVITY 6 – Detecting sharp changes in intensity using average values

1. On the activity sheet provided calculate the average value of the first two boxes and compare it to the average value of the next two boxes. If the difference between the average values exceeds the threshold color the third box black. If not, leave the box white. The threshold for this activity is set to 20.

2. Repeat. Compare the average value of the second and third boxes with the average of the fourth and fifth boxes. If the difference between the averages is greater than the threshold color the fourth box black.

3. Once you get to the end of one row move down one row and work your way left to right. Complete for the entire grid.
	45
	55
	105
	95
	45

	102
	22
	18
	40
	46

	95
	125
	155
	165
	85



Hint: There are a total of 4 boxes that need to be colored.
ACTIVITY 7 - Detecting the edges of an image in MATLAB using average values
1. How did the edge-detected image compare to the one in activity 5 at low threshold?
2. Is this algorithm "better" than the one used in activity 5? Why?
3. What would happen if you entered a block size of 1 in this activity? Why?
ACTIVITY 8 – Denoising algorithms: Evaluating the mean and median

1. On the activity sheet provided calculate the mean of a 3-by-3 window of an image

2. Substitute the number in the center of the window with the calculated mean.

3. Move one pixel to the right and repeat. Repeat for the rest of the 3-by-3 blocks.

4. Repeat steps 1-3, but take the median instead of the mean.

Note: when calculating the mean/median use the original pixel intensity values; round all values to the nearest integer
	43
	55
	105
	94

	102
	22
	18
	40

	95
	125
	155
	160

	21
	105
	140
	135


ACTIVITY 9 – Denoising an image corrupted by S&P or Gaussian noise
1. As you experimented with the window size what trade-offs in image quality did you notice?

2. As you experimented with the mean and median algorithms what performance did you notice?

ACTIVITY 10 – Denoising a video signal
1. What type of noise corrupted the video signal?

2. What are the three tradeoffs in video performance when selecting a block size?

3. How fast must the algorithm perform on each image so that you can still watch the soccer game in real-time? 
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