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ÊuY��ÁIY�`\ Ã*Y|0Y Á [¯Y�e AUÀ� D�ZÀ& �YS9Y O�0 ÄjY�Y [�)194(
16D<Y. ¾Ì»Y |5v»1

¾Ë$B É|/» ,Ê<Z? €B ¾Ì�@ |5v» ,.�T$1~�ZH� ¾Ì�@ |5v» ,2

Ã|Ì°" 
�Y Ê°Ë LY�ËY $.8B ,] NZ�@ ÉZ# %cZ+ �Y Ã.Z*-�Y ,Z# mZ~5� Ê63�Y= ÉY�] Z/�=$ ¾Ë�4 ,T�" ,] L=�:» = ¾Ë�4 Ê4ZÌ¸5� 

)�Y .)'= $ZÌ�] ,+ ˆ1°�=�°Ì» |3<Z» Ê-�. ÉZ# m=$ �Y Z#%cZ+ ¾ËY É=$ �] Ã|� )HY hY�S' �YY �63� ÉY�] �jZ@ VZ@ $.
Ê» Ã.Z*-�Y ,|3-�# )'. 7+ = �ÌU .1�.Z# m=$ >1�? ¾ËY $. Ê» �Ë=Z�4 m�Y.�_ �] Ê3-H» ÉWH� )'. �ËYETY ¾5j |<Y14

..�U EÌ< ,3ËE# = )'= $. ÊË1m ,T�" .,-T�DÌ_ ÉZ# m=$ ^5+ ,] ,+ )�Y Ã|� ,†Y$Y É$YETY &�< ,,2Z:» ¾ËY $. CÌ2. ¾Ì5# ,]
�63� ,�Ë1�4 m�Y.�_ Ê» &Z6<Y Ã|� Ã|Ì�Z_ hY�S' É=$ �] Y$ &�( ÉZ# |#. .Ã�Y|<Y ¾ËY Z� Z# É�ÌU ,,°2 �# RS� ,H�Zv» C»

 %cZ+ RS� ��1_ |"$. ,��Z_ Ê2Z´Q ,hY�S' $ZÌX» kY�v<Y ,hY�S' Ê56@ = É.|� ,<ZÌ» ÉZ# �S' ,Ã�S' �# ÊX'Y= �S'
|3-�# ��Z_ Ê-?Y13°Ë = hY�S' O�14 ..1m1» ÉZ# ,°2 m$Z5� ,3Ì»� $. |Ë|m 7-Ë$1´2Y =. ;Y|]Y  �A ¾ËY ÉZ# .$=Z-�. �Y Ê°Ë

)�Y �Ë1�4 ^Ë $. .Y= Ã|� ,-�1< ^Ì�Ì] VY=ƒË= LZ]� ,] $YETY &�< ¾ËSIBA|Ë.�U É$Y%U &Z< .,] ,»Z<�] OÌv» ,¾ËY �] Ã=!�
 Ã�/] d¸-z» hZX2ZS» ÉY�] �Ë1�4 $. ÉY ,°2 ;1< �# É�ÌU Ã�Y|<Y ÉY�] LB �Y LY14 Ê» hY�ÌÌr4 ¾Ë�-5+ Z] ,+ )�Y ÉY ,<1U

)�m .

Ã#YÁ|Ì$¯:_ ,8B ,] NZ�@ %cZ+ ,L1Ì�Y�HÌ2Z+ 7-Ë$1´2Y ,Ê�Ë1< ,»Z<�] ,�Ë1�4 m�Y.� 

1-^Ì<=�-°2Y )�_ ,É�$=ZD+ ÉZ# ¾Ì�Z» ^Ì<Z°» |�$Y NZ3�$Z+ :Adaneshjoo@yahoo.com 
2-» Ê�=.�T ÃZ´D<Y. ,É�$=ZD+ ÉZ# ¾Ì�Z» ^Ì<Z°» Ã=�U Ê]�» = LY$ZË.Z-�Y WÌ4�4 ,] |/D 
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Ä&|'& 
Ê» $Y�' k��» .$1» ;$YE» ��# ÉZ/*¸� = Ê#ZÌU ÉZ/Ë$Z5Ì] = hZTB Z] Ã�$ZH» ÉY�] Ê5� V1¸v» �-Ì2 Z/<1Ì¸Ì» ,<(Z� .�/ÌU .

,)�Y &�( ,|3-�# $=B LZË� )�Ë� OÌv» ÉY�] ,+ Z/<B k��» $Y|:» �#Z+ = .Y1» ¾ËY �Y �-DÌ] É�ÌU Ã�/] ÉY�] PZ/z4Y É�Ì]Y|/4
.1� .)/�Y )/?Y13°Ë �/�Z_ = W�Z3» Ã�Y|<Y Z] hY�S' .Z6ËY )/m Z/�Z~5� Ê63�Y= ,3Ì»� ¾ËY $. Ê¸5� = �Y1» hZ»Y|'Y �Y Ê°Ë

]1.[�Y �/-U$E] �/UY = Ã|� ÊU.�] .Z] $ZQ. |3�Z] 81¸S» |@ �Y �-°Q1+ hY�S' �UY ,+ )�Y )Ì5#Y E†Z@ )¸� ¾ËY ,] hY�S' Ã�Y|<Y
 |3�Z] 81¸S» |@ |3-TY Ê» ¾Ì»� É=$ = Ã.$1? �� LZ#ZÌU e�] RS� É=$ �Y ]5[.,OÌ/v» ÊU.1/2B �ËYETY WH� .$Y1» ¾ËY =.�# 

.1� Ê» |Ì*» LZ#ZÌU L|Ë. WÌ�B = &15� k��» �ËYETY ,7� �ÌYZ4 �#Z+ .�Y W/�Z3» �/�Z_ = Ã�Y|/<Y Z] hY�S' .Z6ËY ¾ËY �]Z3]
 ZË C†Z�» GT$ ÉY�] m=$ ¾Ë�-5/» Z/�Z~5� 7Ìl34 ªË�A)�Y Ã|� ..hY�/S' |/ËZ] W/�Z3» V�Z/< 8Zz-<Y = Z/�Z~5� Ê63�Y= $.

|<�ÌU $Y�' �63� .$1» Ã|� Ã|Ì�Z_ .RS/� |/@Y= $. hY�/S' .Y|/X4 = ��Z_ Ê-?Y13°Ë ,Ã�S' �# Ã�Y|<Y ¾ÌÌX4 C»Z� �63� ¾ËY
Ê» |�Z] ..$Y. .1/m= Ê*¸-z» ÉZ/Ë$1‰4 = Z/�=$ Z/<B Ã�Y|<Y ¾ÌÌX4 = Ã|� Ã|Ì�Z_ hY�S' )HY )/m = ¾Ë�/4 Ê4Z/Ì¸5� �Y Ê/°Ë ,/+ 

)�Y 8B ,] NZ�@ ÉZ# %cZ+ �Y Ã.Z*-�Y LY�ËY $. Z/�=$ ¾ËY ¾Ë�4 ,T�" ,] L=�:»]2.[hY�/S' �YY �63� ÉY�] ,�jZ@ VZ@ $.
= ˆ1°�=�°Ì» ,.$Y|<Z-�Y NZÌ:» ÉZ/4$Z+ Z] ,�ËZ:» |3<Z» Ê-�. ÉZ# m=$ �Y %cZ+ ¾ËY É=$ �] Ã|� )HY �/-» Ê/<!_ $ZÌ�/] ,/+ 

ÌU )'= Ê» Ã.Z*-�Y |3-�# )'. 7+ = �.1�]2[.Y¾ËcB Z#%cZ+ -DC3T1»�] V1¸v» ,] ,Ê]B 1
,+ Ã.1] hY�/S' .$1/?�] Œ/v» ,] 

Ê¸"Y q<$ L|� ÃEÌ<1Ë ,6Ì-< $. q<$ Ê]B ÊËZ# ,°2 %cZ+ RS� Z] 8B É=Z@ ]�Ê» $Y|Ë|_ %cZ+ RS� ..�U]9.[Y$. Z#%/cZ+ ¾Ë
$. �jZ@ VZ@ LY�ËYÊ» ,Ì/4 EÌ< |<1�]2.[

Ê» 8B ,] NZ�@ ÉZ#%cZ+ �63� $. )'. L.�](Z] EÌ< = ,3ËE# = )'= $. ÊË1m ,T�" $1l3» ,] ÉZ# É$=B ¾T �Y LY14
 .15< Ã.Z*-�Y ,<ZËY$ ^5+ ,] �Ë=Z�4 m�Y.�_ Z] OH4�» .,/] >Z? hYEÌ/64 ,] �ZÌ< &|� 7c$ Ê¸� m=$ ¾ËY $.|/3ËY�T ,,/<ZËY$ E/m

 .Z� ,-H2Y = ªÌ'. ,GË�� $ZÌ�] $Z+ &Z6<Y Ê» Ã|�Z] .)/�Y Ã|� ,j�� $Y�Z] ,] = ,Ì/4 �´Ë. ÉZ#$1D+ $. ÊËZ# ,<Z»Z� ,Q �UY]12[
)�Ì< )�. $. Ê:Ì'. hZ�!AY EÌ< Z/<B $Z+ )'. �Y Ã=!X] Ã.1] �$Y }=�? &E¸-�» Z/<B ,Ì/4 Ê2=.

�63� ,�Ë1�4 m�Y.�_ ,-T�DÌ_ ÉZ/�=$ ^5+ ,] ,+ )�Y Ã|� ,†Y$Y É$YETY &�< ,2Z:» ¾ËY $.( ÉZ# �YY É=$ �] Y$ &�
|#. Ê» &Z6<Y 8B ,] NZ�@ ÉZ# %cZ+ É=$ �] Ã|� Ã|Ì�Z_ hY�S' .Ã�Y|<Y ¾ËY ÊX'Y= �S' ,,°2 �# RS� ,H�Zv» C»Z� Z# É�ÌU

É.|� ,<ZÌ» �S' ,Ã�S' �#(NMD)2
Ê56@ ,<ZÌ» �S' =)VMD(3

|"$. ,��Z_ Ê2Z´Q ,hY�S' $ZÌX» kY�v<Y ,hY�S' 
3°Ë = hY�S' O�14 %cZ+ RS� ��1_|3-�# ��Z_ Ê-?Y1 .&Z< Z] = Ã|� ,-�1< ^Ì�Ì] VY=ƒË= LZ]� ,] $YETY &�< ¾ËYSIBA 

|�Z] Ê» O]�ËP ÉZ/<Z»�Z� = hZ��’» = Ê#Z´D<Y. G»Z6» ,mZ~5� LZU|<�Z� ,] ,†Y$Y C]Z'  �A LZË�6» O�14.
ZV7Á� Á {Y-& 

�Ë=Z�4 .Z6ËY Z] ,+ )�Y ÊËZ#|3ËY�T C»Z� �Ë1�4 m�Y.�_ É$=B ¾T Ê¸+ $1S] ÉY ,<ZËY$ ÉZ/�=$ É�ÌU$Z°] = Ê2Z-Ì6Ë. C°� ,]
..�U Ê» É�Ë1�4 ÉZ# Ã.Y.  !"Y ZË = m�Y.�_ ,] &Y|'Y W�Z3» Ê�Ë1< ,»Z<�] LZ]� ^Ë ^5+ ,] .hZH�Zv» &Z6<Y Z] LB �Y u_

.1� Ê» h$.ZH» ÃY1z2. = W�Z3» ÊËZ/< ZËZ-< ,†Y$Y ,] �Ë=Z�4 m�Y.�_ �Y C"Z@ ÉZ# Ã.Y. É=$ �] fzD» .¾ËY $.,<15<  �A 
|<.�U Ê» CË|H4 Ê2Z-Ì6Ë. �Ë=Z�4 ,] �3°�Y �Y Ã.Z*-�Y Z] 8B ,] NZ�@ %cZ+ ÉZ#.

,|<$Y. ÊXÌ�= dÌA ,Ã�Y|<Y ŠZv2 �Y mZ~5� ;Y1<Y �Y Ã|� Ã|Ì�Z_ hY�S' ,+ ¾ËY ,] ,m14 Z])Z/�Z_ ,» $. VZw» $1S]
$Y|:»VMD ¾Ì] hY�S' 20Z440Y1# Ê<�1� ÉZ/2�Z< $. ZË Ã.1] L=�°Ì» Z5Ì_800Z41000 )�Y L=�°Ì» ]6([�Ë1�4 ¾�12=�$

 .1] |#Y1? Ã�S' ¾Ë�-°Q1+ fÌzD4 )/m ,<Z»Z� ÊËZ<Y14 |@ Ã|33+ ¾ÌÌX4)C�°Ì_ ^Ë �Y �-°Q1+ ÉY Ã�S' Ê3XË4
Ã�Y|<Y C]Z' 

)�Ì< É�ÌU .(+ ,m14 ,-°< ¾ËY ,] |ËZ] 8B ,] NZ�@ ÉZ/4$Z+ L.�+ ¾°�Y ÉY�] ¾�12=�$ ¾Ë�-5+ ¾ÌÌX4 $1l3» ,] ,+ .�
|<1� ¾°�Y EÌ< hY�S' ¾Ë�-°Q1+ .{Z:< .Y|X4 Ã|33+ fzD» �Ë1�4 ¾�12=�$ ,+ ¾ËY ,] ,m14 Z])�# $. C�°Ì_ �Ë1�4 �Y •3ËY

 
1- Bromo phenol blue 
2- Number Median Diameter 
3- Volume Median Diameter 
4 - Pixel 
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 LB |@Y= = Ã.1]1dpiÊ»�]Y�] •3ËY �# EÌ< = Ã.1] �Ë1�4 �Y C�°Ì_ ^Ë Ã�Y|<Y ,] C'Y|@ |ËZ] Z/4$Z+ É=$ ,°2 ¾Ë�-°Q1+ = |�Z]
25400»�T ,)�Y L=�°Ì» ¾Ë -5+ ,Ã|� Ã|Ì�Z_ hY�S' �S' ¾Ë�-°Q1+ NZ�Y �] ,+ )TZË 7Ì#Y1? Ê21dpiY$ L.�+ ¾°�Y 

Ê» |#.:

dpimin = D
25400 )1(

dpimin : 8B ,] NZ�@ %cZ+ L.�+ ¾°�Y ÉY�] �ZÌ< .$1» ¾�12=�$ ¾Ë�-5+ 
:D Ã�S' ¾Ë�-°Q1+ �S' C°� É=�+L=�°Ì» W�@�] Ã|� Ã|Ì�Z_ 

&�( ,-H2Y ¾ÌÌX4 &Z´3# $. )�Ydpimin.1� ,m14 EÌ< Z/4$Z+ É=$ hY�S' �z_ WË�j ,] .Ã�S' �z_ WË�j,)H�< 
)�Y ,Ì2=Y C°� É=�+ Ã�S' �S' ,] h$Z+ É=$ Ã�S' �YY �S' ¾Ì].7� hY$P �S' = Ã.Z» ;1< ,OÌv» )]1A$ ,] WË�j ¾ËY 

» ¾ÌÌX4 8B ,] NZ�@ ÉZ#%cZ+ Ã|33+ |Ì214 )+�� O�14 ,+ .$Y. Ê´-�] .1� Ê]7.[VZw» LY13� ,]dpimin L.�+ ¾°�Y ÉY�] 
hY�S' Z] 8B ,] NZ�@ h$Z+20�z_ WË�j = L=�°Ì» 8/1�]Y�  ,700)�Y .Ã�Y|<Y )'. É=$�] ¾�12=�$ ,°3ËY ,] ,m14 Z]

 )�Y �Y’» É�ÌU).1� ,XmY�» ZËZ-< �z] ,] (Ã.Z*-�Y É�4(Z] ÉZ# ¾�12=�$ �Y �-°Q1+ hY�S' ÉY�] .1� Ê» ,Ì"14.1� .�Y u_

 Ê<Y1?Y�T $YETY &�< $. �Ë=Z�4 ¾ËY ,�41Ì~»Z+ $. Ê2Z-Ì6Ë. ÉZ# CËZT ¾-�Y. $ZÌ-?Y $. = W�Z3» ¾�12=�$ Z] Z# ,<15< L.�+ ¾°�Y
EË1< ¾-�Y. ZË q<$ h|� ,$1< LYEÌ» ŠZv2 �Y �Ë1�4 OËY�� ,] ,m14 Z] = Ã|�2

Ê» Ã.Z»B ÉY�] $YETY &�< $. ,+ Ê4Z<Z°»Y �Y LY14
1�4 É�Z�)�Y Ã|� Ã.Y. $Y�' �Ë,.15< Ã.Z*-�Y .Ê» ,-*U EÌ< m�Y.�_ �Ì_ ,¸@�» �Ë1�4 É�Z� Ã.Z»B ,¸@�» ,] .1� .¾ËY �Y |X]

m�Y.�_ ,¸@�» Ê» h$1" �Ë1�4 É=$ �] Ê¸"Y ÉZ# É�3ËZ] �Ë1�4 ^Ë ,] ,Ì2=Y �Ë1�4 CË|H4 C»Z� ,+ .�ÌU3
= q<$=. ZË 

<Y ÊA $. ,+ )�Y ÊËZ# 7-Ë$1´2Y O�14 LB m�Y.�_|<Y Ã|� Ê�Ë1< ,»Z<�] = ;Y|]Y  �A ¾ËY &Z6 .,hZH�Zv» &Z6<Y �Y u_ )ËZ/< $.
Ê» Ã.Y. �ËZ5< Z# m�Y.�_ ZËZ-< |<1� .C°� $.)1d2Y (= Z# m�Y.�_ &Z6<Y ÉZ5< |<=$ .C°� $.)18(&�< Ê¸+ ÉZ5< = OÌv»

)�Y Ã|� Ã.Y. �ËZ5< $YETY .Z# �z] C»Z� $1]E» OÌv» .1� Ê» ,l@!» ,+ $1S<Z5# $.Z' Y$ �]$Z+ ,+ )�Y Ê*¸-z» ÉZ#13» =
Ê» |#. &Z6<Y Y$ ÊËZ/< ÉZ/��Y.�_ = Z/��Y.�_ �Ì_ ,Z# ,<15< �Y Ã|� ,Ì/4 ,Ì2=Y �Ë1�4 ,] ,m14 Z] .�Z� .�z] RË�D4 ,] ,»Y.Y $.

.1� Ê» ,-?Y.�_ LB O�14 Ã|� ,†Y$Y ÃƒË= hZ<Z°»Y = 7/» ÉZ#.
�2-Je A2Z50 Ã�UÀW :,Ì/4 É�Ë1�4 ÉZ# CËZT �Y u/_ �41Ì~»Z/+ $. .1/m1» 8B ,] NZ�@ ÉZ# %cZ+ É=$ �Y �3°�Y Z] Ã|�

 Ê» Ã.Y. �ËZ5< Z# Ã�63_ ¾ËY $. $YETY &�< O�14 Ê<Y1?Y�T |<1� .LB $. LY1/-] ,/+ )/�Y Ã|/� &Z6<Y ÉY ,<1U ,] $YETY &�< Ê@Y�A
 m�Y.�_ ,<ZUY|m h$1" ,] = Ã.Y. �ËZ5< Y$ �Ë1�4 ¾Ë|3Q |@Y= /# É=$ �] Y$ &�( ÉZ# .Y. &Z/6<Y �Ë1�/4 �.|/�Z] ;1/j1» ¾/ËY

Ê» �´Ë|°Ë Z] d¸-z» �Ë=Z�4 ,�ËZ:» LZ°»Y = �]$Z+ O�14 $Z+ )21/� ,$YETY &�< É$Z+ )Ì¸]Z' �ËYETY .1�)Ã$Z5�1C°� $.1.(

1- Dot Per Inch 
2- Noise 
3- Binary 
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6°7)1: (L·Y (Z Á Ä&Z0�] �{ �2-Je �*Y{�W )Z50 |0Á� (�YS9Y O�0 fÌ@& *Y Ê$¯ )Z50 

50 Ã�UÀW ÃY-K·{ Ê2Z5À=�S] Z] �2-Je A2Z :)5�' LB ,Z# ,<15< �Ë1�4 �Y ÃY1z2. ,Ì@Z< ^Ë É=$ �] N1» L.�+ ^Ì¸+ Z]
Ê» ÊËZ53U$E] ÃY1z2. LYEÌ» Z] ,ÊËZ53U$E] Ã�63_ $..1� .L.�+ fzD» EÌ< = L1Ì�Y�HÌ2Z+ WË�j ¾ÌÌX4 $. Ã�63_ ¾ËY .�]$Z+

 )�Y �Ë1�4 �Y C�°Ì_ �# q<$)Ã$Z5�2C°� $.1(.
�|2k�Y1Ê2Z5À=�S] [ÌhÀe :Ê» )5�' ¾ËY ^5+ ,] ^Ë �Y ÊËZ53U$E] Ã�63_ $. Y$ �Ë1�4 ÊËZ53U$E] LYEÌ» Ê-@Y$ ,] LY14

 .15< ¾ÌÌX4 �]Y�] Ã. Z4)Ã$Z5�3C°� $.1.(
l0� Ã|À/{ A2Z50 :»�' q<$ ,� ,] )�Y Ã|� ^Ì¸+ LB É=$ ,+ Ê¸�°Ì_ q<$ ÊËZ53U$E] Ã�63_ É=$ �] L.�+ ^Ì¸+ Z] ,E

Ê» Ã.Y. �ËZ5< q<$ �# RS� = Ã|� CË|H4 LB Ã|3#. CÌ°D4 Ê]B = EH� .1�)Ã$Z5�4C°� $.1.(
3-Ì�Y�4Ì·Z¯ Ã�UÀW2:Ê» C5� 1v< ¾ËY ,] = ,-�Y. Ã|/��] Y$ $YETY &�< L1Ì�Y�HÌ2Z+ ,*Ìo= )5�' ¾ËY 8Zz-<Y Z] �]$Z+ ,+ |3+

 VZ@ $. ÊËZ53U$E] Ã�63_ $. ,+ É�Ë1�4 É=$ �] ,S:< =.|@Y= ¾ÌÌX4 = $YETY &�< ,] ,S:< =. ÊX'Y= ,¸"ZT L.Y. = )�Y �ËZ5<

&�< ÉY�] ,�l< .$1» V1A Ê» fzD» $YETY )�Y Ã|� ¾ÌÌX4 V1A |@Y= �Y $Y|:» ,Q V.ZX» �Ë1�4 �Y C�°Ì_ �# ,+ |3+ .LY13� ,]
 )ÌX'Y= $. �Ë1�4 É=$ Ã|� ¾ÌÌX4 ,S:< =. ,¸"ZT �UY VZw»10�Ë1�4 $. = Ã.1] �-» Ê¸Ì» $YETY &�< O�14 ,É�41Ì~»Z+ 10C�°Ì_ 

$YETY &�< L1Ì�Y�HÌ2Z+ WË�j  !S"Y ,] ZË �Ë1�4 �Y C�°Ì_ �# ,.1� Ã.Y. fÌzD41.1] |#Y1? �-» Ê¸Ì» )Ã$Z5�5C°� $.1.(
AKW D2�m3:ÊX'Y= �S' ,H�Zv» ÉY�] 8B ,] NZ�@ %cZ+ É=$ �] hY�S' �z_ WË�j LY13� ,] $YETY &�< ,+ É.|�

Ì< Ã�S'Ê» )TZË$. �]$Z+ �Y ,)5�' ¾ËY O�14 .$Y. �Z.1�)Ã$Z5�6C°� $.1.(
)-À&4�YS9Y O�0 Ê$.Y :Z#13»�Ë� C»Z� �z] ¾ËY5

)�Y Ê*¸-z» hZ<Z°»Y =)Ã$Z5�7C°� $.1(LZ�.�]$Z+ WÌ4�4 ,] ,+
�Y |34$ZH� :

1- Slider 
2- Calibration Factor 
3- Spread Factor 
4- Menu 
5- Sub Menu 

5

2

1

6

3
4

7

ƾƳřƺųřźƟźƿƺƈţŹŵƭźƳŹřżƟř

ƂǀěƁŻřŵźěƹƵŵŚƯōƽŻŚſźƿƺƈţ

ƪƿŶŞţźƿƺƈţƾ ƳŹ!"źƿƺƈţ#ƳŹƹŵŚƿƽź$ƿŚ"

%&'řźƿƺƈţƽź$ƿŚ"

ƵŹŚ()ƽŹř*+ƹ!ŞſŚ,ƯŵřŶ-ţƪ./ǀěƽŚ0ź0!/1

ƭŚ2Ƴř3ŚŞſŚ,ƯƾƿŚ4Ƴź"ƽƹŹƵŵřŵƽŚ0ƭŚųƹƂƿŚ(Ƴ5ƿŚ6ƳƁŻřŵźě

)8( ):1ř(
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L·Y (62Z9 )-À&1:Ê» 13» ¾ËY $. .1m1» ÉZ# LZ»�T O�14 < .$1» �Ë=Z�4 LY14 .�+ Ê<Y1?Y�T $YETY &�< $. Y$ �l)$1-�.

Open Picture .( )»$1T Z] É�Ë1�4 ÉZ# CËZT ,Ì¸+BMP, JPG, GIF)�Y m�Y.�_ = L|<Y1? C]Z' $YETY &�< O�14 .
$1-�. ªË�A �Y �Ë=Z�4 É=$ �] ,-T�U h$1" ÉZ# m�Y.�_ �Y C"Z@ ZËZ-< �ËZ5< ,] {1]�» �z] ¾Ì3n5#Open Data 

GridY &Z6<Y C]Z' )�.Y$ ,-T�U &Z6<Y LB É=$ �] ,+ Ê2Z5-@Y hY�ÌÌr4 ÃY�5# ,] ,Ã.1] �ËZ5< VZ@ $. $YETY &�< $. ,+ É�Ë=Z�4
Ê» EÌ< )»�T Z] LY14BMP .15< Ã�Ì?P �41Ì~»Z+ É=$ �] )$1-�.(Save Picture.

Z(�f$Ì9 )-À&2:�Y |34$ZH� 13» ¾ËY $. .1m1» ÉZ# LZ»�T:
1()�fQ¯Zy nZÌ'& �f$Ì93:Ê» $Z°] É�-�+Z? NZÌ:» �Ë=Z�4 ,] Ê´<$ �Ë=Z�4 CË|H4 $1l3» ,] �-¸ÌT ¾ËY .=$.m=$

 = EH� ,E»�' �Ë.Z:» = Ã.�+ )+�@ ,] ;=�� �Ë1�4 C�°Ì_ ¾Ì2=Y �Y ,+ )�Y  �� ¾ËY ,] É�-�+Z? NZÌ:» ,] Ê´<$ �Ë1�4 CË|H4
Ê» )�|] Y$ LB Ã|3#. CÌ°D4 Ê]B Ã|»B )�|] �Ë.Z:» G5m C"Z@ u~� ,7Ë$=B ÉZ6] Y$ Ã|»B )�|] .|� = Ã.�+ ,� �] 7Ì�:4 Y$ 

Ê» VZ5�Y C�°Ì_ $. |Ë|m Ê]B = EH� ,E»�' �Ë.Z:» 7Ì3+]10.[
2(l0� Ã|ÀÀ¯ n-°F& �f$Ì94:Ê» Ã.Z*-�Y Ê<Z»� �-DÌ] �-¸ÌT ¾ËY u_ �Y �4 ¾�=$ ,�Ë1�4 �l< .$1» ŽYEmY ,+ .1�
|�Z] ,3Ì»� .$. $YETY &�< ,+ Ê<Z»� �-¸ÌT ¾ËY ,¸Ì�1] 8Zz-<Y k|# LY13� ,] Y$ ,3Ì»� = Ã.�+ ÃZH-�Y �Ë1�4 $. �l< .$1» ŽYEmY 8Zz-<Y 
Ê» ,|3+ 7ÌËZ5< GT$ Y$ C°D» 7Ì<Y14.

hZ�-z» �Y $YETY &�< ,+ )�Y WÌ4�4 ¾ËY ,] �Ë1�4 ^Ë q<$ L.�+ u°��] Ã1v<(0,0) ,] ;=�� �Ë1�4 uË�4Z» $.
Ê» )�|] Y$ �l< .$1» C�°Ì_ q<$ $Y|:» = Ã.�+ )+�@ LB Ã|3#. CÌ°D4 Ê]B = EH� ,E»�' �Ë.Z:» ,] Y$ q<$ .|� u~� ,.$=B

Ê» CË|H4 .|� �Y Ê]B = EH� ,E»�' q<$ �Ë.Z:» CjZ*4 ,¸@�» ¾ËY �Y u_ ,|3+255 $. |Ë|m q<$ LY13� ,] ,6Ì-< = Ã|� ,H�Zv» 
Ê» VZ5�Y �l< .$1» C�°Ì_ .1�.

3(Ã|ÀÀ  SÌe �f$Ì95:1:4 Ã|33+ EÌ4 �-¸ÌT Ê¸"Y k|# $. ZË ZS? �YY �] ,+ )�Y Ê4ZÌ†Em ÉZ:4$Y ZË �Ë1�4 EË$ hZÌ†Em )Ë
|<Y Ã|� hZ» >Z? É$Y.�] �Ë1�4 m=$ ^Ë ,6Ì-<.

�Y )�4$ZH� �-¸ÌT ¾ËY $. WËY�j ,ËZ_ uË�4Z»:

9
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)2(

|:» C�°Ì_ �# ÉY�] $YETY &�< ,+ )�Y  �� ¾ËY ,] uË�4Z» ¾ËY É�ÌU$Z°] Ã1v< ÉZ# C�°Ì_ q<$ = C�°Ì_ LB q<$ $Y
 .$1» C�°Ì_ $. |Ë|m q<$ LY13� ,] Y$ Ã|»B )�|] �Ë.Z:» G5m C"Z@ = Ã.�+ 8�j (Z] uË�4Z» $. Y$ LB ,<ZU )D# ,ËZ�5#

Ê» VZ5�Y �l< |3+]4.[
o(IZ5ÌhÀe )-À&6:|�Z] Ê» Y$Y. Y$ �Ë1�4 q<$ = $1< h|� 7Ìl34 ÉY�] &�( ÉZ# LZ»�T 13» ¾ËY .

1(�-0 I|7 [ÌhÀe7:É$1A ,] Ã.1] ^Ë$Z4 Ê¸Ì? ZË ¾�=$ Ê¸Ì? Ê4$ZH� ,] ,|�ZH< W�Z3» �Ë1�4 $1< h|� ,+ Ê<Z»�
Ê» ,.1� $YETY &�< É|X] ÉZ# m�Y.�_ &Z6<Y $. C°D» .Z6ËY |�Z] .$Y1» ¾ËY ,+ .15< Ã.Z*-�Y $1< h|� 7Ìl34 É13»�Ë� �Y LY14 .

2(l0� �Y|'& [ÌhÀe1:] Ê<Z»� 7Ìl34 ¾ËY Ê» $Z+ ,LB ÉZ# )5�' �ËZ� = �Ë1�4 �l< .$1» ŽZÌ�Y q<$ h=Z*4 ,+ .=$
Ê» �Ë1�4 q<$ 7Ìl34 Z] ,°3ËY ZË = |�ZH< Ê]1¸S» |@ $..�+ Y|Ì_ )�. É�4 ªÌ'. = �-/] ÉZ# m�Y.�_ ,] LY14.

1- File 
2- Filter 
3- Gray Scale 
4- Invert Color 
5- Sharpen 
6- Adjust 
7- Brightness 
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{(S2-0 3{�] EÌ] *Y )-À&2:p$Y1� ÉY$Y. )�Y Ã|� ¾°�Y ,+ ÉY ,<15< �Ë1�4 .$Y1» �Y É$ZÌ�] $.ÉY ,-�Y1?Z< ÉZ# ,°2 =
Ê» Ã|Ì»Z< EË1< ,+ |3-�# |<1� .,] NZ�@ %cZ+ )Ì*Ì+ = ;1< LB ŽZD3» ZË = Ã|»B .1m1] �Ë1�4 L.�+ ¾°�Y &Z´3# $. Z#EË1< ¾ËY

)�Y 8B .�Y |34$ZH� ,+ )�Y Ã|� Ã.Z*-�Y ,<ZÌ» $Y|:» = ¾Ì´<ZÌ» �-¸ÌT =. �Y Z#EË1< ¾ËY k%@ ÉY�]:
1(�~= EÌ2ZW �f$Ì9 3Z2 EÌ´0ZÌ& 4:¾Ì´<ZÌ» �-¸ÌT ÉY�] $YETY &�< ¾ËY $. uË�4Z» ^Ë �Y É�ÌU3×3C»Z� 9LZ52Y 

C°� ª]ZS»)2(.1� Ê» Ã.Z*-�Y:

ÉZ# C�°Ì_ 8�j C"Z@ �Y Êm=�? uË�4Z» ÉZ# C�°Ì_ �Ë.Z:»Pi,j LZ52Y $. ,Ì2=Y �Ë1�4 WËY�j uË�4Z» �oZ3-» ÉZ#
fi,jÊ» )�|] |ËB .Z:» G5m C"Z@ u~� Ê<ZÌ» C�°Ì_ ÉZ6] |Ë|m ÉZ# LZ52Y �Ë.)�l< .$1» C�°Ì_ (Ê» ,-�Y%U .1�]8.[¾ËY

Ê» Y$ hZÌ¸5� .15< LZÌ] �Ë� h$1�] LY14:
)3(

2(Ä0ZÌ& �Y|'& �f$Ì95:EË1< �#Z+ ÉZ# m=$ W¸cY Ê¸"Y h!°D» �Y Ê°Ë)¾Ì´<ZÌ» �-¸ÌT VZw» LY13� ,] (L|� hZ»
 �Ë1�4 hZÌ†Em �ËZ� = Z# ,H2)�Y .)�Y ,<ZÌ» �-¸ÌT �Y Ã.Z*-�Y $Z°#Y$ ^Ë |�Z] L.�+ hZ» L=|] EË1< �#Z+ ,k|# �UY]4.[¾ËY

Ê+Z4 O�14 $Z] ¾Ì2=Y ,+ �-¸ÌT6
|� ,†Y$Y ]11[|<Y Ã|»B .1m1] Ê'Z*4Y = .�*3» h$1�] ,+ �Ë1�4 �Y ÊAZ:< L.�] ¾Ì] �Y ÉY�] ,)EË1<(,

Ê» $Z°] .=$ .Ë1< L.�] ¾Ì] �Y ÉY�] �-¸ÌT ¾ËY .$Y. É�-/] .�°¸5� |3-�# Ê°4 ÉZ# C�°Ì_ h$1�] ,+ ÊËZ#E]10.[$. �-¸ÌT ¾ËY
 uË�4Z» �#3×3LZ52Y ,<ZÌ» $Y|:» ,�Ë1�4 �Y )�Y �l< .$1» C�°Ì_ LZ5# ,+ uË�4Z» 763_ LZ52Y $Y|:» = ,-TZË Y$ uË�4Z» ÉZ#

)&=. L1-� = �S� $. .1m1» LZ52Y (Ê» $Y�' ,<ZÌ» $Y|:» ¾ËY Z] �]Y�] Y$ .|#.
/(�YS]Y )-À&7:&�< ÊËZ/< = Ê¸"Y ÉZ# m�Y.�_ ,] {1]�» hZ<Z°»Y 13» ¾ËY $.|<$Y. .1m= $YETY.

1(OY�=-fQÌ/ A2Z50 )-À& :Ê»Y U1-�Ì# Ê» Ã.Y. �ËZ5< $YETY &�< O�14 ,+ = EH� ,E»�' ÉZ# q<$ NZ�Y�] .1�
)�Y Ê]B .C°� ¾ËY ,] E»�' q<$ ,] {1]�» &Y�U1-�Ì# VZw» $1A ,]Ê» .Z6ËY ÉZ# C�°Ì_ &Z54 E»�' q<$ É.|� $Y|:» ,+ .1�

 E»�' q<$ �Y RS� �# Ê<Y=Y�T .Y|X4 NZ�Y�] É$Y.15< u~� = Ã|� ¾ÌÌX4 �Ë1�4)Z4 �*"255 (Ê» .Z6ËY .1� .ÉZ# q<$ ÉY�]
Ê» C5� C°� ¾Ì5# ,] EÌ< Ê]B = EH� .1� .,Ì/4 EÌ< É�-�+Z? NZÌ:» �Ë1�4 É=$ �Y LY14 Ê» Y$ &Y�U1-�Ì#.15< .

2()�À2Z] �2-Je {ZU2Y )Z/-À& :ZË q<$=. �Ë1�4 ^Ë ,] Ê´<$ �Ë1�4 )�ËZ] Ê» ,,Ì2=Y ÉZ# m�Y.�_ &Z6<Y �Y u_

.1� CË|H4 É�3ËZ] Z@!S"Y .Z# ,°2 ,5# CË|H4 ¾ËY $.)�l< .$1» kY|#Y (,+ É�´Ë. q<$ ,] ,3Ì»� u_ = q<$ ^Ë ,] �Ë1�4 $.
Ê» $. ,)�Y |Ì*� W¸cY |3ËB .¾ËY $. É�3ËZ] �Ë1�4 .Z6ËY ÉY�] m=$ ,� $YETY &�<)E»�' ÉZ# ,°2 = |Ì*� ,3Ë=� u_ Z] (Ã|� ,†Y$Y

�Y |34$ZH� WÌ4�4 ,] ,+ )�Y :

1- Color Balance 
2- Noise Removal 
3- Low Pass Filter 
4- Mean 
5- Median 
6- Tukey 
7- Tools 
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L·Y (Z8 Ä] nZQu )Z/ I�Z¯ p-JK& [f2�-´·Y)�-f�{Sensitive Paper Binary: (
h$Z+ �Ë=Z�4 É=$ �] �63� Z] $Z+ ,3Ì»� u_ q<$ ,+ |� fzD» 8B ,] NZ�@ ÉZ# �Y Ê*¸-z» hZm$. C»Z� ,Z# h

Ê» ,6Ì-< ¾ËY ,] LB Ã|3#. CÌ°D4 Ê]B = EH� ,E»�' q<$ ,� ,] Z/<B ^Ì°*4 Z] ,+ )�Y .$� q<$ ÉZ# C�°Ì_ &Z54 $. ,+ 7Ì�$
 �Y �-U$E] ,DÌ5# E»�' q<$ É.|� $Y|:» ,3Ì»� u_ q<$ ,] {1]�»200 �Y �-DÌ] EH� q<$ ,170 �Y �-5+ Ê]B q<$ =140)�Y .Z]

6<Y ¾Ì] Z/<B Ã|3#. CÌ°D4 E»�' q<$ ,+ |� fzD» EÌ< Z# ,°2 É=$ �] $Z+ ¾ËY &Z165=40�Y �-5+ EH� q<$ ,160Ê]B q<$ = ,
�Y �-5+210)�Y .Ê» ,+ |#. Ê» LZD< ZËZ-< É|3] G5m �Y �-U$E] E»�' q<$ Z] ÊËZ# C�°Ì_ &Z54 LY14200= ,3Ì»� LY13� ,] Y$ 

,°2 LY13� ,] Y$ Z# C�°Ì_ ,Ì:])T�U �l< $..RS� ^Ì°*4 ¾ËY ,<Z-�B |@ Ê4$ZH� ,]200)�Y C�°Ì_ �# E»�' q<$ ÉY�] .
Z(OY�=-fQÌ/ 15¯ Ä] l0�Á{ �2-Je {ZU2Y)�-f�{Histogram binary : (&Y�U1-�Ì# �Y m=$ ¾ËY $.

.1� Ê» Ã.Z*-�Y ,<Z-�B|@ ¾ÌÌX4 ÉY�] �Ë1�4 .-?Z� �Ë1�4 É�-�+Z? NZÌ:» NZ�Y �] &Y�U1-�Ì# ¾ËY ,LB �ËZ5< �Y u_ = Ã|� ,
= �*" ¾Ì] ÉY ,S:< ,ÉY ,¸Ì» $Y.15< É=$ �] N1» )+�@ Z] �]$Z+255Ê» 8Zz-<Y Y$ |3+ .ÉY�] ,<Z-�B |@ G'Y= $. ,S:< ¾ËY

)�Y É�3ËZ] ,] Ê´<$ �Ë1�4 CË|H4 .Ê» .1H< �]$Z+ m�Ë%_ .$1» q<$=. �Ë1�4 ,n<Z3Q CË|H4 C5� �Y u_ ,] É|  ,S:< LY14
|@ LY13�.15< $Y�°4 Y$ hZÌ¸5� = Ã.�+ 8Zz-<Y ,<Z-�B .
o(6]-� [f2�-´·Y �-f�{1:)�Y Ã|� Ã.Z*-�Y C]1� 8ZË ,H2 �´¸5� �Y m=$ ¾ËY $..�Ìc ,H�Zv» ^Ë �´¸5� ¾ËY

 .$Y|< ÊD:< ,H�Zv» $. ,S:< .1? $Y|:» Z»Y ,)�Y ,S:< ^Ë $. ,H2 $Y|:» �Y ÊS?]3.[
Y É # ,H2 �´¸5� ¾ËY �Y Ã.Z*-�Y Z] .$1» kY|#Y ,H2 C»Z� Z/34 Êm=�? �Ë1�4 = Ã|� Y|Ì_ �Ë1�4 $. .1m1» ÉZ# ,°2 ZË kY|#

Ê» �l< |�Z)C°�3.(

3(Z/ Ã�Nu 3{�¯�W )-À& �2*2:,3Ì»� u_ q<�5# ÊAZ:< )�Y ¾°5» ,q<$=. �Ë1�4 .Z6ËY �Y u_)q<$ |Ì*� (C?Y. $.
Ã|Ë. ,�Ë1�4 $. .1m1» q<$ E»�' ŽZÌ�Y = Z# ,°2)�Y �l< .$1» C°� ZË ,°2 =Em G'Y= $. ,+ .1� .,] |Ì*� {Z:< ¾ËY CË|H4 ÉY�]
Ê» Ã.Z*-�Y Ã�*@ L.�+�_ $1-�. �Y E»�' q<$ .1� .|Ì*� q<$ ,] ,+ Y$ �Ë1�4 ,3Ì»� u_ &Z54 ,+ )�Y C°� ¾ËY ,] $Z+ m=$

Ê» CË|H4 ª¸S» Ê]B Cw» Ê´<$ ,] )�Y 7Ì3+ ..1m1» |Ì*� {Z:< &Z54 |X] ,¸@�» $. $. = Ã|»B$. E»�' q<$ ,] Z# ,°2 C?Y. $.
Ê» Ã|<Y.�U�Z] |Ì*� q<$ ,] Ã$Z]=. EÌ< Ê]B ,3Ì»� u_ ÊËZ/< ,¸@�» .1�.

4()�À2Z] �2-Je AUÀ�3:|�$ Ê» ÊËZ/< m�Y.�_ ,¸@�» ,] )]1< ,É�3ËZ] �Ë1�4 .Z6ËY = ,Ì2=Y ÉZ# m�Y.�_ &Z6<Y �Y u_

15< fzD» ,Z# ,°2 .Y|X4 ªÌ'. m$Z5� C»Z� ,+Ê» hZH�Zv» �ËZ� = hY�S' ÊX'Y= �S' L.$=B )�|] ,^Ë�# RS� L. ..�U .
Ê» Ã.Y. �ËZ5< Ã|»B )�|] hZ�!AY EÌ< LZËZ_ $..1� .,+ Ã|� ;Y|]Y |Ë|m 7-Ë$1´2Y =. Z# ,°2 m$Z5� ÉY�] $YETY &�< ¾ËY $.
|<$Y. V=Y|-» ÉZ# m=$ ,] )H�< É.ZË� ¾�Zv» .] ª $E4= q<$ ªË$E4 ,Z# 7-Ë$1´2Y ¾ËY|<Y Ã|� É$Y%´»Z< W�Q�.

1- Sobel 
2- Fill Hole 
3- Blob Analysis 

:1ř(ƾ>'ř źƿƺƈţ8(ƪ"ƺſ ź >(B ƽřźCř Żř Aě źƿƺƈţ

ƪ/))D: (źƿƺƈţ ƽƹŹ ź" ƪ"ƺſ ź >(B ƽřźCř
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L·Y (l0� e2�Se [f2�-´·Y1:q<$ E»�' ÉZ# ,°2 $. Ê2Y1-» ÉZ# Ã$Z5� Z] q<$ |+ VZ5�Y ,7-Ë$1´2Y ¾ËY $. $Z+ m=$

)�Y �Ë1�4 .kY|#Y ZË Z# ,°2 �Y ^Ë �# ,$YETY &�< ,+ WÌ4�4 ¾ËY ,] 7# �� )D_ É.|� �Ë.Z:» Z] ÊËZ/´<$ ,] Y$ �Ë1�4 $. .1m1»
Ê» CË|H4 3+|.C�°Ì_ ¾Ì2=Y �Y $YETY &�< ,+ )�Y C°� ¾ËY ,] É�3ËZ] �Ë1�4 ^Ë $. .1m1» q<$ E»�' kY|#Y ZË ,°2 m$Z5�

Ê» �ÌÌr4 Y$ ,°2 C+ q<$ ,°2 �# �Y q<$ E»�' C�°Ì_ ¾Ì2=Y ,] L|Ì�$ �Y u_ = Ã.�+ )+�@ ,] ;=�� �Ë1�4 |#. .CË|H4 �Y u_

] ÊËZ# ,°2 ,] �Ë1�4 $. .1m1» q<$ E»�' ÉZ# ,°2 = m$Z5� ,|<$Y. Ê<Z�°Ë q<$ ,+ �Ë1�4 ÉZ# C�°Ì_ Ê2Y1-» q<$ �Ë.Z:» Z
|<1� Ê» É|3] ,-�. .Ã�Y|<Y Z] ŽZÌ�Y �63� $. ZS? .1m= &|� = �Ë1�4 L=$. ŽZÌ�Y C°� ,] Ê´-�]Y= &|� ,(Z] )'. ,(Z] )���

)�Y q<$ ªË$E4 7-Ë$1´2Y ÉZËYE» �Y e$E] Ê¸Ì?.
{(DQ"�] e2�Se [f2�-´·Y2:ËY $.Ê» É$Y%U W�Q�] C:-�» $1A ,] ,°2 �# m=$ ¾.1� .,+ LZ»� �# Ê4$ZH� ,]

Ê» Ê<Z�°Ë W�Q�] LB ,] C�-» ÉZ# C�°Ì_ &Z54 ,] |�Z] ,-�Y|< W�Q�] ,+ |��] Ê´<$ E»�' C�°Ì_ ,] $YETY &�< Z] Ê3XË |#.
Ê» É|@Y= W�Q�] ,°2 LB ÉZ# C�°Ì_ &Z54 ,] ,°2 ^Ë �Y C�°Ì_ ¾Ì2=Y ,] .=$= |#. .'.C°� ,] )H�< Ê´-�]Y= &|� ,(Z] )
)�Y 7-Ë$1´2Y ¾ËY ÉZËYE» �Y ^Q1+ ŽZÌ�Y ÉY�] L.1] W�Z3» = �Ë1�4 $. .1m1» ŽZÌ�Y.

Ê» &Z6<Y �Ë� hZH�Zv» ,Z# ,°2 É=$ �] ÊËZ/< ÉZ# m�Y.�_ &Z6<Y �Y u_ .1�:
1(Ä°· �/ ÊF\YÁ q`� :1Ì�Y�HÌ2Z+ WË�j = ,°2 �# RS� ÉZ# C�°Ì_ .Y|X4 ¾-�Y. Z] Ã�Y|<Y ,] Y$ Z# ,°2 RS� $YETY &�< ,L

Ê» CË|H4 L1Ì�Y�HÌ2Z+ WË�j |@Y= W�@ �] ÊX'Y= |3+ .É=$ ,°2 RS� ,°3ËY ,] ,m14 Z] = ,°2 )@Z�» L.$=B )�|] �Y u_

Ê» )�Y ÉY Ã�ËY. �Ìc ,+ Y$ h$Z+ )�Y Ã|� �z_ ,+ .�+ p�T ÉY Ã�ËY. ,°2 RS� �]Y�] LY14)C°�4(Ê» ,,°2 �S' LY14
)Ã�S'(.15< ,H�Zv» Y$ h$Z+ É=$ .

)4(

Ê» ,H�Zv» Ã�S' ÊX'Y= �S' �z_ WË�j ^5+ ,] ,h$Z+ É=$ ,°2 �S' L.$=B )�|] �Y u_ .1�.
2(,<ZÌ» �S'É.|� „3(„Ê56@ ,<ZÌ» �S'4(„hY�S' ÊvS� Ê2Z´Q5(„hY�S' ��Z_ Ê-?Y13°Ë6($ZÌX» kY�v<Y3

,hY�S' 
7(14 h$Z+ RS� ��1_ |"$.hY�S' O� .
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