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Image sensing devices I

Image sensing devices II



2

Image sensing devices III

Possibilities, how to sense image (1)

- analogue TV videocamera + frame grabber

DC power

Possibilities, how to sense image (2)

- digital still camera (DSC)
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- digital videocameras for microscopy with
different interface

Possibilities, how to sense image (3)

- specialized microscope, USB digital
microscope

Possibilities, how to sense image (4)

http://www.theproscope.com

- specialized complex systems

Possibilities, how to sense image (5)
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Computers possibilities

- standard PC with frame grabber (FG)

digital videocameras
with

IEEE 1394
(FireWire)

- laptops with FG (PCMCIA + ext. module)

standard
TV camera

digital videocameras
with

IEEE 1394
(FireWire)

(FireWire)

Sensing videocameras

Analogue

Standard TV
(interlaced)

Mono-
chrome

Colour
(1 or 3 chips)

PAL

NTSC

CCIR

RS170

Digital
(non-interlaced)

WWW

Scientific

IEEE1394 (FireWire)

USB

Camera Link

Giga Bit Ethernet

Basic system configuration

 TV kamera včetně
optické soustavy

gradační
stupnice

převod snímané
scény (optické
informace) na
elektrický signál

elektrický signál
(napětí, elektrická
informace)

 

CCD

detail
CCD

převod elektrického
signálu (napětí) na
číslo (číselnou
informaci v rozsahu
od 0 do 255

součást tzv.
"frame grabberu"

(karta do počítače)

greyscale
test image

TV camera including
optical system

CCD
detail

electrical signal
(voltage)

A/D – analog to digital
converter as a part of

„frame grabber“ 
(FG – PC card)

coversion of 3D
scene (optical
information) into 
the electrical
signal

coversion of electrical
signal (voltage) into the
number within the range
from 0 to 255

paměťové
médium

informace)

počítačA/Č
 

SW

recording (memory)
medium

PCA/D

( )
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Image sensing elements
- vacuum tubes
- semiconductor

- CCD
- CID
- CMOS
- CIS

Basic system configuration with 
CCD image sensor

D
A D

Avideo
signal

frame
buffer

CCD

transfer of 25 (EIA 30) frames per second

application
program (SW)

Basic system configuration with
CMOS image sensor

CMOS APS

direct response
(grey level)
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PMT („photomultiplier tube“ )
(adopted from http://micro.magnet.fsu.edu)

PMT are used in confocal microscopes

II („image intensifiers“ ) - ICCD

adopted from http://micro.magnet.fsu.edu

Image digitization (sampling) I

- 2D and time sampling

B(x,y)

plane of
middle
bright
-ness

A
A x
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s
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Image digitization (sampling) II

- spatial sampling

Image digitization (sampling) III

- level digitization (quantization)

- brightness and contrast perception

WWW page with useful links

http://webzam.fbmi.cvut.cz/hozman

- free download of educational SW MIPS (Microscopy
Image Processing Software, with Menu in English and
h l i C h)help in Czech)

- free download of lecture (PDF file in Czech),

- free download of presentation (PDF and PPT in English),

- useful links to the image processing topics

Thank you for your attention


