
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGNDepartment of Ele
tri
al and Computer EngineeringECE 418 Image Pro
essingProblem Set 5Spring 2008Issued: Thursday, February 14, 2008 Due: Thursday, February 21, 2008Problem 5.1An image xa(t1; t2) is s
anned using a vidi
on 
amera with horizontal and verti
al periodsT1 = 2mm and T2 = 1mm. Two 
ameras are 
onsidered. The sampling aperture of ea
h 
amera ismodeled by w(t1; t2) = e� (t1=T1)2+(t2=T2)22R2The �rst 
amera uses R = 0:5, and the se
ond uses R = 4. For ea
h 
amera, sket
h the outputdigitized image when(a) xa(t1; t2) = 5(b) xa(t1; t2) = 1 + 
os ��t12 + �t2�For ea
h image, determine whi
h 
amera produ
es the better results.Problem 5.2The image display performan
e of two CRT monitors is evaluated. The display spot of the ea
hmonitor is modeled by s(t1; t2) = e� (t1=T1)2+(t2=T2)22R2The �rst monitor uses R = 0:5, and the se
ond uses R = 4. Here T1 = T2 = 2. For ea
h 
amera,sket
h the displayed image when the input digital image is given by(a) x[n1; n2℄ = 3(b) x[n1; n2℄ = 1 + (�1)n1�n2For ea
h image, determine whi
h monitor produ
es the better results.Problem 5.3A 512�512 image with uniform intensity level x[n1; n2℄ = 57 is to be printed on a laser printer.The dither matrix D = 26664 8 136 40 168200 72 232 10456 184 24 152248 120 216 88 37775



Problem Set 5 2is used for halftoning.(a) Compute the halftone image y[n1; n2℄. Assume that Bla
k= 0 and White= 255.(b) Compute the mean-squared errorMSE = 15122 Xn1 Xn2 jy[n1; n2℄� x[n1; n2℄j2(
) It is assumed that the halftone image will be viewed from a known distan
e. Evaluate theerror MSE0 = 15122 Xn1 Xn2 jz[n1; n2℄� x[n1; n2℄j2where z[n1; n2℄ models the image as it is en
oded by the ganglion 
ells in the retina,Z(!1; !2) = H(!1; !2)Y (!1; !2);and H(!1; !2) is the following simple model of the spatial response of the eye:h[n1; n2℄ = 14 (Æ[n1; n2℄ + Æ[n1 � 1; n2℄ + Æ[n1; n2 � 1℄ + Æ[n1 � 1; n2 � 1℄)


