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(What is machine vision system?)
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Energy flow from light source to TV camera
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(What is image processing?)
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(Components of image processing system)
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Category 1 (Smooth and thick cuticle)
 

Walls of dome 

 

Dome Diffuser PL filter

Apple

Eggplant
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j3§(Lamp)

�q9ÜEh_2`ÉÝ50W¨©ª3j3§�¤¥¦2700K�Þß2000hr

vwÜEYbà©b¼à]jqáâ50W¨©ª3j3§�¤¥¦3200K�4000hr

¨©ª3j3§Eã¦�ä��¤¥¦�å��ä¬æçèé(95%)

«¬Eã¦�å��äêë�ì��¬æçèé(80%)

w®vEíÞß�¤¥¦�ä��ã¦�å��ä¬æçèé
zeÉ¨jb�j3§Eã¦�î�ä��äï�å¬æçèé(50-70%)
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bzq5°3±�s;¯|�a�B²³

CCD:Charge Coupled Device, since 1974

MOS:Metal Oxide Semiconductor, since 1973
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Resolution

• VGA (video graphics array: 300,000pix)

• XGA (extended graphic array: 800,000pix)

• SXGA (super extended ……: 1,300,000pix)

• UXGA (ultra extended……..:2,000,000pix)

Dec.26, 2007, CAU



!"#$#%&'()*+,($"
-./0

¸¢�^zjB¤ÚÛÉe� :¹¢
�^zj

R

G

B

RGB

R G B G

G R G B

R G B G

G B G R

G G

B R

G G

R B

G G

B R

G G

R B

G G

B R
G G

R B

G G

B R
G G

R B

¡S�a����������������¨l^9� 

¸¢�^zj���������������������¹¢�^zj

P.35



!"#$#%&'()*+,($"
-./0

¬°3±q

Ö|�Ø

�Øô��]^]óóó¢

j3Y9dnaq2`¼eq[\áâB^zjû;�£¤¥3QKLH�¦x§
¨û¦x©ªû«ôN¯|PQ¬�\W

j3Y9dna[\
(Random trigger mode)

{|B½X���
ä¿2`¼eq



!"#$#%&'()*+,($"
-./0

¯|�aB²³��CCD����������MOS

hXbB²³����ºnh���������jb3
¯|�aB®���¸¢����������¹¢
^jqS����������U¤ÚÛÉe�´µ¯�°¤S�
ÚÛÉeB�¨����¡S�a������¨l^9
dnaqS������j3Y9dna����±²¯6�
³´S��������b3eqX7�����§©»X¼2½
³´ô��������1/30�1/60�¾¿��1/120¢�ò¾¿�

{����������y�ÍJµ�ÍJ·µ�ÍJ¶µ�Í�
¯|�aB·T��2/3,1/2,1/3,1/4b3Z�5

Ö|A~S�����È5eÉ��������ho©»
�������������^zjn3à�¸®®®���¹x·´J����
È5eÉA~ÁÊ\�(4¼d�256ºÆ��]ó4¼d�1024ºÆ��

¯|�a�xy^zjB²³

P.36



!"#$#%&'()*+,($"
-./0

^jqZ`qd

0]

0>

»]

»>

»¼]

»¼>

¼

_\]

_\>

_\¹

_\ò

_\þ

_\½

kÀ
�5Bxy^zjN�¾¿û;ÀQ��ÃÄbdÅj37�
¤Åj37�5ÁÂyQ�;Ã�ÀQW��Ä¨�¦x
ûÀ×�ÅÆ�%BNö�ÆÇSA�ì�:�¤QW

��E,ÇÆÇ�ÈÜô�

^zjEÃÄbdÅj37�¤Åj37�ªb3�!°¡�

2`¼eq7pq��É×�p3d

^zjÆÇ
fcmliqm%mÊËÌoÍlipÍr

¤ÎÏ



!"#$#%&'()*+,($"
-./0

��¯|S� Î½^zj

rs
t3
uh

ÍÏ

�Ï

ÍÐ

�Ð

´}

´A

´} ´A

ÍÐ

�Ð

�Ï

{|}~\

ä�Ê|¦û

?¥B^zj�
¦x©ª

¤BÒÓÔ�ä�

��¯|PQyÑ�

ÍÏ



!"#$#%&'()*+,($"
-./0

800700600500400300200

100

90

80

70

60

50

40

30

20

10

0
900 1000

General lens

UV lens+ + + +

12001100

CCD4!UV camera+ + + "

CCD1 +

Wavelength (nm)

T
ra

n
s
m

it
ta

n
c
e
, 
s
e
n
s
it
iv

it
y
(%

)

CCD2 +

CCD3!UV camera++ "

X3\BÒúé:^zjBÓKÂ¦

P.34



!"#$#%&'()*+,($"
-./0Dec.26, 2007, CAU

!"#$%&'("')#'*'+',-./#$0123
!4#$%&'(4')#'*'+',-./#$0123

5.$
!"26!"0

!"07!"2

!426!40

!407!42
6 "1.4.8.94:;<=

#8>#?=;@.ABC4;@

ºfÉgqB£¤



!"#$#%&'()*+,($"
-./0

Á¬r�ðÔ



!"#$#%&'()*+,($"
-./0

T
ra

n
s
m

it
ta

n
c
e
 a

n
d
  

R
e

la
ti
v
e
 S

e
n
s
it
iv

it
y
(%

) 
 

Wavelength (nm)

 400     500       600        700      800       900       1000   1100 300

60 

20

40

80

0

B G R

500
550

670
850 970

Interference filter

100

Transmittance of filters suitable

for plant part discrimination



!"#$#%&'()*+,($"
-./0

{|��Ä¨ÔB�²

^zj

^zj

^zj

PC

���q�

PC

��Ä¨

bq±f¼d
USB2

ho©»RGB

^zjn3à
IEEE1394

ho©»RGB

^zjn3à
IEEE1394

!
"
#
$
%
&

P.39



!"#$#%&'()*+,($"
-./0

{|��ÕÜ��[l¼d

�#$%&'()*+,-./01 �

P.40


