Homework #2                                     Due 9/13/07
Read: Book, ch. 6

1. Consider the “cue” shown in Figure 1.  The equations of an ellipse that govern the inner and outer rings of the cue are as indicated.    [image: image1.png]The values of @ and b

vary, depending upon

which cue is being viewed.




 

[image: image2.png]camera space





(a) As indicated in Figure 2, acquire in the lab and, as before, email to yourself an image with one or more white-centered cues present in the image.   Note that these can be found either on the end effector of the Rover or on the stationary Kawasaki robot.
(b) [image: image3.png]


Referring to Figure 2, prove in accordance with our development in class that, provided the region of the image within which the cue appears is small, a horizontal scan through camera space that passes through the center of the cue will result in a 1:1:1 ratio of black to white to black length segments in pixels.

(c) Referring to Figure 3, write code in Matlab that will scan through each line of your image and identify the center of a possible white-centered cue.  Use 256/2=128 as your threshold, and apply appropriate tolerances for the ratio of a:b:c in the image.  Turn in your code and state the tolerances.

(d) Modify the original grayscale image by setting equal to 0 all picture elements (pixels) that “pass” your test of (c) above as being a possible white-centered-cue center.  Then print this modified image.

2.  Write a 100-word discussion of how you might, if time allowed, modify your code in order to be able to reduce (a) false positives, and/or (b) false negatives, depending upon which is more prevalent in your result of 1d. 


Figure 1.  The geometry of the cues.





Figure 2.  Horizontal scan through the center of a white-centered cue in camera space.





Figure 4.  Four representative lines of pixel scans in the xc direction.  Encircled are combinations of possible cue-center pixel sweeps in terms of possessing to within reasonable tolerance the needed length ratios of  a:b:c  =  1:1:1.








