’_'* ‘Medical Imaging, ECE 491 Midterm Exam  BME Department, Level 400 Nov. 23", 2018

Biomedical Engineering (BME) Department
Time allowed: 1 Hour

: Exam is three pages, Full mark=30

" “M“M::; g 2 Assume any missing data; solve in same paper

Mansoura University Include and name all steps

Faculty of Engineering
s Jadll )

Questian # 1: [30 points, each is 5 points] Answer the following, showing details if possible
1.1 Draw a block diagram of x-ray device

1.2 Find distance shape map of the following image, 01, where one indicates the object
Object training Image, 01

0 0 0 0 0 |
0 0 1 0 0
0 1 1 1 0
0 1 1 1 0
0 0 1 0 0

Distance map shape model
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131r g;;ay projections of 2x2 image pixels are as follows: hﬁ;i“'i'i)t\lul;[3 8]%?1?(:3@[6 '.5]-, -mﬁi’n :
] [4], and reverse main diagonal =[7]. Reconstruct the image using ART slgorithm

diagonal=

1.4 Cnﬁiaule lhc&‘l}ﬁc_p, for lhc_t“'oﬁn;\\fing?wx} F-step rcspoﬁ;bi1ili(:_‘gr['(lrﬂi__q__gi\'/;ﬂ]_‘i_lpggc Y.

Image; Y n(x =0]Y) w(x=1[Y)
7154 I |1 109 0 0 |0l
3021 1 10.1]02 0 109]0.8
41110 1 1030 0 07| 1
5/(516] (05 1 |1 05/ 0] 0
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1.5 A training image Y with three grey levels {0,1,2)
object” and “0 is background”. If p(X) =[0.2 0.8]; p(Y|X = 0) =[0.20.30.5],and p(Y|X =

1) = [0.5 0.3 0.2], classify the following 3x3 test image, Y1, using the Bayes rule classifier

21

and its labeled image X has two labels “1 is

Test Y1

0(1]2
01112
0(1]2

1.6 How m-mode ultrasonic is performed. How it Jooks for the following periodically moving structure?

Transcucer
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Biomedical Engineering (BME) Department
Time allowed: 1 Hour
Exam is three pages, Full mark=30

[ f’ﬁ-""' ,’t
Q‘Qﬁg";
%{"/je ‘ Assume any missing data; solve in same paper
Mansoura University | pacylty of Engineering Include and name all steps
tJuadl) sl

Question # 1: [30 points, each is 5 points] Answer the following, showing details if possible
1.1 Draw a block diagram of x-ray device

.2 Find distance shape map of the following image, O1, where one indicates the object
| bject training Image, 01

0 On The Boundary | 1 point 0 0 0 0 0
8. /)=1-d([i/],0,,. ) Inside the Object [ 1 point : . 0
d([ifl.o Outside theObject ' 1 2
([IJ], Edgﬂ) J 3 point 0 1 1 1 0
0 0 1 0 0
_ . : ¥
Points are on getting the " Distance map shape model
corresponding correct numbers V5 2 1
on the distance map model ¥2 B Vs
V2 1 0 1 V2
1 0 -1 0 1
1 0 -1 0 1
V2 1 0 1 V2
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1..3 If x-ray projections of 2x2 image pixels are as follows: horizontal=[3 8], vertical=[6 5], main

| diagonal=[4], and reverse main diagonal =[7]. Reconstruct the image using ART algorithm

(1) Vertical (2) Horizontal (3) Diagonal
Initial MyVE Updated MyH E Updated MyD E  Final
0[0]0 6|3 |25|55 -25[175|125| g5 45 | ! 2
o[o]j]o 5|3 |25|55 25[425([375| 55 .15 | ° 3
2 point 2 point 1 point

1.4 Compute the M-step, for the following 3x3 E-step responsibilities for the given image Y

Image; Y nl(x = 0]Y) n2(x = 1]Y) :
715]4 1 ]1 Joo] [0 o0]o.l (3) Updated variances: | 1 Point
31211 1 [0.1]0.2 0 109]0.8
41110 1 103 0 0 107 1 Assume that u1 = 4.6 and p2 = 1.55
5156 05] 1 1 05/ 0|0
. TG — n1l2
(1) Prior probabilities: 2 point varl = Y Yl =23
n(x =0]Y) 2 200, DIY (G, ) —
p(x=0)=>:): ( ) _2 var1=22n @ NIY ) 112]2=2'4
12 3 DD ¢/
_gyo2xrx=1y 1
(2) Updated means: 2 point
L, DY, 6+..+6
u1=22n1(l,j)Y(l,j)=7+5+36+ 46
Yy wl 8
u2 = X2, DY (i, ))
Lrm2
0.4 + 1. . 7+ 2.5
_ 8+048+07+ _ 155
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1.5 A training image Y with three grey levels {0,1,2} and its labeled image X has two labels “1 s}
object” and “0 is background”. If p(X) = [0.2 0.8]; p(Y|X =0) = [0.20.30.5),and p(Y|X =
1) = [0.5 0.3 0.2], classify the following 3x3 test image, Y1, using the Bayes rule classifier

Test Y
012
01]2 p(X,Y) =P(Y|X)p(x) Joint Probabilities: 2 point
012 p(x=0,Y) =p(Y|x =0)p(x =0)
= [0.04 0.06 0.1]
Bayes Rule: 2 point p(x=1Y)=p(¥lx = Dpx=1)

=[0.4 0.24 0.16]
Since p(x=1Y=¢q)> p(x=0,Y =q)
for all grey values = decision is classx =1

if p(x=1|Y) = if p(x = 0|Y) then decide class x =
1; otherwise decide class x = 0

P(ylx) p(x) p(X.,Y)
p(x|Y) = =— Y, classification
) () Teft 1C a1551 ica 1
Since dividing by p(y) will not change decision, so we 1] { i 1 point

can classify based on the joint probability

1.6 How m-mode ultrasonic is performed. How it looks for the following periodically moving structure?

Transcucer

o m-mode ultrasonic is performed by capturing a
continuous series of A-mode scans (sending
transmitted pulses repeatedly and their echoes Body

are the m-mode scan) -
3 point
2 point * A/\ Moving ‘l Positioh A
Object
A A
-
Time
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