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Image aquisition system 

Visual perception  basics
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retina
125´ 106 receptors

������
�������������

�����

'������	
	

��
�	� �
��

'�����������

(��������
�	�

�	��

)��	
��
�	�������	�����	��



��	�
��	���������
���������

lens

retina
125´́́́ 106

receptors

NerveÓ PWN

Fovea

Blind
spot

Visual axis

iris



����	����������	��������
������������	�����

Ó PWN

Cones Cones

RodsRods

Blind spot

Angle

No of cones/rods 
per mm2 50x50 um50x50 um
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Eye convergence angleEye convergence angle Disparity in binocular visionDisparity in binocular vision
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Electromagnetic spectrum

10181024 1016 1014 1012 1010 108 106 104 1021022 1020

frequency [Hz]

gamma rays radio waves

X rays ���
�&�	�

Infrared wavesultraviolet
Visible Visible 

spectrumspectrum

400     500       600       700 [nm]



infrared

���
�	���������������
��	�
��	����
�
����������������

ulraviolet

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 mm00

0.2

0.4

0.6

0.8

1
rods

cones



���������	
������

+��,	���	� �
�����	��� �	�������� �����	�� �� ����
���� ���
���
���	
������
������	�	������	
��		��
�����	��������	�
���	����� " �" ��

Log [mL]-6       -4       -2       0       2       4  

Eye 
adaptation 
range

Local adaptation 
range

Glare limitGlare limit



����	���������������� !��	��	�
����"

-�	�
�����������������	
�	����	�.	�	
��
�������

/��
	��	��������
�����	������������
���	
��������� �	�������	�	�

2%

I
ID

I

3×10-1 3×101 3×103

I

I+ D I

[cd/m2]

I
ID



-�	�	�	�����		�����������	�����������
�

I+ DI» I0

I
ID

I

3 3×101 3×103

0I

[cd/m2]

I+ D I

I

3×102

Io=3 Io=30 Io=300 Io=3000

����	���������������� !��	��	�
����"



#�����
�����������$%��	���������

Ó MIT
4 bits/pixel
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Image aquisition system 

Visual perception  basics
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Image formation
Opto-electrical 

conversion Visualisation

3D

Imaging
sensor

2D
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x

y

Image plane of the 
imaging sensor

3D

Image formation 
model

(x,y) f(x,y)

(a,b)

2D
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100 dpi
(dots per inch)

500 dpi
Scanned images:
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s(x,y)

photodiode

focusing screen

R

scanning direction
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UF<0F

n

Capacitor cell

electrical potential well

~10mm

insulator
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Raw CCD Format

Calculate RGB image by interpolating colour components 
from the Bayer matrix
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A/D converter for each pixel 
(no charge couplings)

Single A/D converter
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Resolution:
RS-170A: 580 horizontal TVL, 350 
vertical TVL; CCIR: 560 horizontal 
TVL, 
450 vertical TVL 

Synchronization:
Crystal/H&V/Asynchronous, standard 

Shutter: 1/60 to 1/10,000 
AGC: 20 dB 
Integration: 2 - 16 Fields 
Sensitivity:

Full video, No AGC: 0.65 lux; 80% 
video, AGC on: 0.04 lux; 30% video, 
AGC on: 0.008 lux 

S/N Ratio (Gamma 1, gain 0 dB): 55 dB 

Specification Highlights

Imager: 
1/2" interline transfer CCD 

Picture Elements: 
RS-170A: 768 (H) x 494 (V);
CCIR: 752 (H) x 582 (V) 

Pixel Cell Size: 
RS-170A: 8.4 µm (H) x 9.8 µm 
(V); 
CCIR: 8.6 µm (H) x 8.3 µm (V) 
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Matrox Cronos Plus

Video capture board for PCI captures from NTSC, 
PAL, RS-170 and CCIR video sources, 
connect up to 4 CVBS or 1 Y/C trigger input, 
7 TTL auxiliary I/Os, 
32-bit/33MHz PCI-bus master Matrox ®

Software is sold 
separately, includes 
e.g., Matrox ®
Imaging Library for 
Microsoft® Windows®


