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Lecturer:

Piotr M. Szczypiński, Dr inŜ.
Institute of Electronics, Technical University of Lodz

Wolczanska 211/215, 90-924 Lodz, Poland
tel. +48426312638

http://www.eletel.p.lodz.pl/pms
pms@p.lodz.pl

Fragments of the lecture were also provided by

Andrzej Materka,  Michał Strzelecki, Paweł Strumiłło, 
Piotr Romaniuk, Piotr Makowski

and were used with permission.

Portions of this lecture are illustrated with articles from the wikipedia
(GNU Free Documentation License
http://en.wikipedia.org/wiki/Wikipedia:Text_of_the_GNU_Free_Documentation_License)
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Biomedical image acquisition
• Visual images

• Endoscopy (push and wireless) 
• Confocal microscopy

• Tomography CT, MRI, PET
• USG, USG 3D

• Thermography
• Monochromatic image representation

AcquisitionAcquisition
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Visual image acquisitionVisual image acquisition

Image formation

Opto-electrical

conversion

Video signal

transmission or
storage

Visualisation
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Visual image acquisitionVisual image acquisition

Digitization
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Wikimedia Commons

http://de.wikipedia.org/wiki/Bild:Zoom_prinzip.gif
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Composite video signal

TV CCIR standard

peak white level

blanking level

sync level

odd lines

even lines625/575 lines

video signal

horizontal sync pulse

4

64 µs

0 V (DC)

0.7 V 

-0.3 V 

3

52 µs
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Sampling of 1-D signals
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Image sampling function: 

and a sampled image:
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Sampling of 2-D signals
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Aliasing distortion - example

100 dpi
(dots per inch)

500 dpi

Scanned images:
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[Wikimedia Commons]

GFDL: Michael Schmid
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National Institute of Standards and Technology
Gaithersburg MD
7 stycznia 2004
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Digitization
analog-to-digital conversion

Digitization
analog-to-digital conversion
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Digitization
analog-to-digital conversion

Digitization
analog-to-digital conversion

101
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Analog signal

Sampled signal

Digital signal

720 samples
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Colour coding in SVGA graphics cards

7 0 7 0 7 0
R BG

Digital to Analog Converter (DAC) 3 x 8 bits

screen
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EndoscopyEndoscopy
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Gastroenteroskopy, Colonoskopy and WCEGastroenteroskopy, Colonoskopy and WCE
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11mm x 26mm, 3.7 g

[GivenImaging]

www.givenimaging.com

WCE - Wireless Capsule EndoscopyWCE - Wireless Capsule Endoscopy
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WCE - Wireless Capsule EndoscopyWCE - Wireless Capsule Endoscopy

[GivenImaging]

www.givenimaging.com
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WCE - Wireless Capsule EndoscopyWCE - Wireless Capsule Endoscopy
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CTCT
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Windowing (gray scale)Windowing (gray scale)
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MRIMRI
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MRIMRI

• Protons (in hydrogen)

have spin

• Spins are directed by B

• Precession

• Precession frequency
depends on B

B
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MRIMRI

• Magnetic gradients

• Coil pairs in x, y, z directionsB1 B2
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USGUSG

• ultrasound

• reflection

• time
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USG 3DUSG 3D
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Pseudo (false) colorsPseudo (false) colors

[Dr inŜ. Marcin Kociołek]
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Summary, discussion and quizSummary, discussion and quiz

Summary, discussion and quizSummary, discussion and quiz
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