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QUESTION # B (10 poinrs) :

Irnage sampling using orthonormal functions.
Let f (r'y) be a continuous image rur"tion defined over a rect-B/2 < v { B/2 in the rv-prai". ;;;-" f (,,y)r" b","J:i,tilJ:'n,ru iJ:r;:;_fJ; il:d,r,r(r ,y) be a set of  orthonormat yurrt  orc u"ed ior sampl ing f  (r ,y) for m,n:.0,1,2,. . . .

t 
j:,r:TI*:::: ar the conditions that musr be satisfied by d,,n(r,v) to form a, ort'onormar

2' (2 points) Give an expression for sarnpling or expandin g f (r,y) in terrns of ernn(r,y).' 
Ij,,i:xt"Lri,:il.,'*i:#rnt" 

rhe rectangurar region defined above, the fouowing r*nctions

6^n(r,y) :  #.*rprn (T.#)1, T I L , T L : 0 r 1 , 2 r . . .  
( 2 )
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OUtrSTION # C (10 Points) :

Restoration of rnotion trlurred images'

A trafhc monitoring video camera records a moving car. The rnotiotl of the car is parallel to the

image plane and produces a continuous translating image pattern f (',y) on a uniform (constant

brigirtness) background. The image moves with a uniform speed u mm/second along the r-axis on

the image pla1e. The period of exposure for one image frame is 7 seconds. Dtrring the exposure

period of -f 1Z h T 12 seconds for an irnage frame, the camera aperture is fully open with cotrstant

,r.."a. An image frarne of the video is blurred due to the motion of the car'

1. (6 points) Derive the transfer function corresponding to the rnotion blur for one image frame

of the car.

2. (4 points) Assume that the power spectrurn of the irnage ttoise is modeled by a constant C

ancl the power spectrum of the image signal is modeled by a Gaussian of the form

^9(r, u) - A exp - o22n(rr2 +12). Here -4 is some constant, a is the Gaussian parameter, and

u,u are spatial frequencies.
(a) Give a1 expression for the Weiner (optimal least-square) filter for restoring the motion

blurred image frame of the car'

(b) Draw a qualitative plot of the MTF of the Weiner filter'

USB THTS SPACE FOR YOUR ANSWER


