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CT Slice Divided into Matrix of Voxels
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The Medical Imaging Process
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The Medical Imaging Process
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Pixel Size

_ Modality |  Matrix |
Radlom.lcllde 128 x 128
Imaging
MRI 256 x 256
Ultrasound 256 x 256
CT 2 x512
Fluoroscopy 1024 x 1024
General
Radiography 2048 x 2048
Mammography 4,096 x 5120
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Factors That Determine Image Detail

(Sources of Blurring)
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Composite Blur
Optimization
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The Medical Imaging Process
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X-Ray Image Noise

(Ideal)

Image of Anatomy

Acquired
Image

Quantum
Noise

In:age of X-Ray Beam

(Noise)

(‘y/ly}’a'lﬂé




Image Of An X-ray Beam

A Random Distribution of Photons

Magnified
View

This is visible in an x-ray image as noise (quantum noise).

High Medium Low

:
D

y f.g?{;s;).

ST

Nz




Image Noise
+-—>

High Noise

=l

\ Low Noise

Number of Pixels

Number of Photons per Pixel

-"‘>7/ rereels




Image Noise
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Digital X-ray Imaging
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Effect of Exposure on Image Quality

H
o
O
(o))

Image Quality

High Noise Optimum

2048

|
!

Low Exposure Optimum

EXPOSuULs

High Exposure

s Fal
L -4 ¥ i
{

-
L=l | §
Do -
CRE -

o

Receptor Exposure

Sprawls




Receptor Exposure Indicator

Many different names, quantities,
and units
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DI = K (Indicated)

K (target)
Ref: AAPM Report 116 e
Set for specific procedure

Sprauls




Sample Size
(voxels and pixels)
Is a major factor in

Image Quality
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Image Quality Optimization
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