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Problem 5.1

An image z,(t1,t2) is scanned using a vidicon camera with horizontal and vertical periods
T = 2mm and T = Ilmm. Two cameras are considered. The sampling aperture of each camera is
modeled by

41/ T+ (t9/T9)?
w(t1,t2) =€ 2R?

The first camera uses R = 0.5, and the second uses R = 4. For each camera, sketch the output
digitized image when

(a) .’L’a(tl,tg) = 5
(b) za(tr,t2) =1+ cos (Z2L + 7o)

For each image, determine which camera produces the better results.

Problem 5.2

The image display performance of two CRT monitors is evaluated. The display spot of the each
monitor is modeled by
_ (/T +(t9/Ty)°
S(t],tg) =e€ 2R?
The first monitor uses R = 0.5, and the second uses R = 4. Here T} = Ty = 2. For each camera,
sketch the displayed image when the input digital image is given by

(a) @[ni,mo] =3
(b) z[ni,ne] =1+ (1) 7"

For each image, determine which monitor produces the better results.

Problem 5.3

A 512 x 512 image with uniform intensity level z[n1,ng] = 57 is to be printed on a laser printer.

The dither matrix
8 136 40 168

200 72 232 104
56 184 24 152
248 120 216 88
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is used for halftoning.

(a) Compute the halftone image y[n, no]. Assume that Black= 0 and White= 255.

(b) Compute the mean-squared error

1
51922 Z Z [y[n1,na] — m[nl,rn@”?

ni n2

MSE =

(c) Tt is assumed that the halftone image will be viewed from a known distance. Evaluate the
error

1
MSE' = =192 Z Z |z[n1,mo] — ff?[”h”QHQ

ny n2

where z[n1,ny] models the image as it is encoded by the ganglion cells in the retina,
Z(w1,w2) = H(wi,w)Y (w1, w2),

and H(wy,ws) is the following simple model of the spatial response of the eye:

h,[nl,ng] = ((5[77,1,71,2] + (5[771 — 1,7’1,2] + (5[77,1,71,2 — 1] + 5[n1 — I,TLQ — 1])
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