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1. Image acquisition
2. Preprocessing
3. Segmentation

¥y



\\"AO;L@., A GJM Ay 0,92

rj_l;yckuc,;-lm_ﬁdﬂfaj\x\ S8 aasg L

o Ml Bl G s G sl 5 (g5sliS
yene Sledioy SUS 53 g c0dd g 5L 3550 (S35
S Elie (SlSMe Oy 4 e 5 B 3 3
A b o aw 3 lgdigy i a8 L s sy,
U s bl cilis glad sed 3l al8lus e sazme

235 jasia Cilie Ll i s gl s Shee

s, 9 5l 9e Y

e, —\-Y

A S35 ha NN =Y

S s gas Jlazas paas il g, ol 5o
bl 5 ol e 4y (hp ScanJet 4c) (g, Sl oKiws
WSS ol s St Ol Gos 0S4 DeskScan I
L Laassas S5 sbas o ol ¥ s s L Sl
ryas Ao S b sipg LB LT dpi (6 LSS
Matlab  Lov > ;3 45 (gl 3l eslizal b Jool> Jioms
3ypn e ag O s 535 sl Sl eslizad L 565
Clanl 5 s Of Cmlis s § )13 Lo 5 4520
ol desles 5 4500 Sl (6l 5L 5550 slgle A
A gl S gl (5 sl Bl a5 O

s g QLS 1y ealiiad 3 50 s ¥ K

ﬂ)@iﬁjé‘ﬁelm‘:)yw*‘}m
bt yod Jlms

¥y

ALy gl 3L 3058 ey Dl Cmlns (655 51 ) Lao g0
IF] less ey O aw
e 5SSl 4 o)L L (V00 Y) Ky e 5 S5
o P e o O s s 5 o 2
Slro s it ol (6,80l (5l S te T e,
Ll of b Sl 5 Jgb o ol g5, 3l o
O Sl b isS pap s 5 s A SR
sy S 3l OLES @L:J Aoy S anslis 3L 350 Clone
e 5B 930 Ar 83 npd A Srao S edlad LK
I3 Sy o5 a5 R Sla e el ol
Ol (ol sl 3550 gy 53 05 b s
ks Sl ey )55 o iy U s ol g i Laad g
S8 s dmis 53 ol (sl gal dgl 23S 2l
Loy fol sl s e S Yo dpi S35 Lol el
T Colis s A g #Ssl Corel Photopaint 3l
[£1 o tploms Area 21 58 5 3 osliz |

ilaly sl 6l (VYD) O geiinle 5 o5 30lchis
S s 5 sk 5 5SS e Sl e 5
e, s s 530 s 3 odkizd b1y Sy e
Sl S by 2 st G5 S S5 Ay 92 Solg 0 s
Sl pat o wrse cpl 53 Mo S 4l Sy o e
[o]d ols o jLal eslizadd 3550 3 ol S5l et

gl 5 slad Sl (YAY) 5 olblb 5l ose
I amsoysely Gedle s @t Hodliiad b o 520
Sleslanad a (G ol Jledld e S s el
3030 Aaios 0 g0 80U (S ol om0 S )9
o9y A o5 S 3 LgL.avf}J.Cm:\ ol o)Ll 5 selS
DS Sl G 3 e ol oSy (Bl
odald Ol 4 (6 53 Colus dcalome 3 onlaiul 340 et

] <l

L (el i 350 (Sojb ool S glida, Relationship Allometric -1

A_\;f;_la_:f?_‘.:_-é\..a;juﬁg



‘.;'\.Lt ) éjj‘gw QY}M M ui‘JJ ‘_;’L:J'J‘

OLKen 5 (5, 3ma o sin

Sl 3l (o gl oankad gl dlie ol o
ol o3lizal (Y22 0) (Sl 5 (50 s3lgning w5l
o B B g Y C R o S gL Gaey
S et s 3L iJ—JL@ L S sk
o Ol = — e 3 ) el s L
S bl sleds, 5l ool b cday A o s 358 g
Sl Ll S Ol s pes Dl Ik
23 5 g e 03] eaB e e Sy Sl 20
03,5 5 Gl S5 b S Jos Sl p g Al e
Shuanks gal O,s s el bl Jlezs (glae o
IV] 255 e enlinad (g b sus

2Lt g sl 5 S gl Gluaskd b
g Gl el edd ey QLAY KSR ol
Sl L2 G e 53 U s Sl syl
Sl Ly s S e 4S5 Ly | OF ke
Sl bo gladises O 3010 ST )3 o g0 (Sl
WJod B oo b dn 50 ppad S Ag Gl 0 g0
Ll B8

RS (JC: PR VI =S PP PN LS I
ot adled &S (S 23 L) iy LSy slue s
— Ck_.ﬂ Comlus a3 8 o fslad chizes
RS G pAg SSE 5 WSy S ¢ see
33,8 o Al o a ke
"ol (6 S 0301 s 3 e3liial 55, Y=Y
(AMS)
2320050 0 xS o dpel 5l oS
Sl S e (5,803 sl Bkes sl U

4.Contrast

5.RGB

6.Global Threshold
7.Morphological Operators
8.Area Measuring System
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1.Machine Vision
2.Automatic Pattern Recognition

3. Binary
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There are several methods for calculating surface area of agricultural and food materials which have
been used since long time ago. Along with the progress in computer science, image processing has
been considered as a method that can be used to quantify the apparent characteristics of food and
agricultural materials and to substitute human vision. In this research, a digital image processing
method has been adopted for surface area calculation. the efficiency of this method was compared
with the three customary methods, namely, using Area Measuring System (AMS), planimeter method,
and gravimetric method. Three experiments were devised using different tgpes of samples. Results
showed that under all circumstances, the image processing method was no less accurate than the other
methods. Moreover, its accuracy was independent of the operator accuracy and skill. The AMS was
considerably faster than the other methods. The image processing method stood in the third place after

the planimeter method where the time difference between them was less than five seconds.
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