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uestion # 1: [10 points] List four types of medical image modalities and give an example for
their application (e.g., which organ it is used to image)

rd
/fuestion # 2: [5 points] Use the iterative arithmetic reconstruction technique (ART) to reconstruct a
I/" 3x3 subject pixels with 4-projections as follows:

Vertical projection: [15 18 12]

Horizontal projection: [15 15 15]

Main Diagonal projection: [9 12 16]

R?verse Diagonal projection: [16 12 9]
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ﬂ{estion #3: [5 points] Given the following four manually segmented registered training images.
where the object label is *“17" and the background label is 0

Training Image 1

Training Image 2

Training Image 3

Training Image 4
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\jé Build the probabilistic shape prior map
}AZ) Use this model to classify the following image, which has Q=10 grey levels

Test Image
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Question #4: [10 points] For designing a specific classifier, a training data was composed
from a grey scale images Y that has 4 grey levels Q={0,1,2,3}. The image Y was classified
into one of two lables L={0,1} to produce a labeled image X. If the joint probability P(Y,X) for
each class is -
P(Y X=0)=[0.25 0.20 0.10 0.05],and P(Y ,X=1)=[0.05 0.05 0.10
Answer the following:

- Uaf Estimate the marginal probability of the grey levels the image Y, p(y)

Determine the prior probability of each class

l‘;?)fState the Bayes rule for classification. What are the possible grey level values of class 17
(d) Classify the test image Test=[3 2 2 1;0 2 1 3]using the Bayes classifier
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- X-ruy medical Maging —s scan bones and av-"lungs .

E: l'-'

 2- Magnedc vesonharice imagimg "MRI" 5 scam <ot ssues.

ex. white mater~n the byain.
3- Wvasownd imaging —s scan infants and proguant wowmen., | 50

Y- compuied Tbmagmphy imqqmg (T —s <l nodules i lung.
5- Magunenc vesomance angiography "MRA" —s ccan bloed vessels- ¢
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+P(K=0,y=3)

A P(K=0) = 0,25+ 012 +0)1 +0,05 = 0,6

D(K=1) = P(K=1,Y=0) + PCK= 1, Y=1) + P(K=1y =9 ¢ PUKN Y=T)
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Lp(K=1) = 0,06 +005 «01l £ 02 = oYy~ uj
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