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Figure 1. The steps of preparing the images in order from left to right, including the main image taken from the sheep,
the fragmented image with the background removed, the binary image ready for analysis

3,5 5,8 oolitul 590 4Sd bjgel Cas 45 34 bapls 055
dgr s (iS5 €8 (VL s & Jae coles 52
Ry 89y 3 oy Oig (eS e 2l S glgiew
s e oy yite 5] jlems 8,5 15 aolizal 390 la
5 (MSE) et lasyo ggoro 9 (RY) Jao s o pd

D92 39290 S Jhe plo b duslie )3 Joo

_ X(Ypred —Y)2

Y (Yobs —Y)2

2

‘))5]).3 )J.)LD.A :Ypred cJJﬁ uu.u w)..o :RZ 099 4]:24‘) ).)
Gl Clialie 1Sle Y 5 0 odnliie y30lis 1Y ops ol
MSE= 1/n Z(Yobs'Ypredic)z
Gl 05 ol ).;..)Liin Y obs 9 W) .))9‘).3
OdwsS 59 wesS (slyp odd angpgar VY ol
Jols) 45 adgl b sl prges WYY 3la5 (s2,8
sl oS Yoy (09esl 9 (omwlisl ((higel Jolye
28,8 )5 0olital 3,90 e S ol Linloj]

Oluogad glySdwl g paai (w5315

Copd g pgbad jlodd gl la Shy N Jguo
Gl 0 &y (23,5 lihwsS b 59 b ol (Siuen
€9 90 Sy pslad 3l 0nd gl sla Shy asgecne
yaio (S3o VW oad (5,184 yglal g ddes g ol y9a8
RVt

S5 5l e Sluogad G § Oluogad ]!
Ry
9 @]9" u_">).3 )l odlasiw! L Ryl (s A_Jl.uo}@.&
orSloe a3 g oot ) 5y bl
S 25 ol ol b s U bl
3 (B e el ()59 (e jolateds D9y (B (e
Ssicds il blsy) adls 3y0 Glis b 45 b S
oy ol )5 opl loe il Gl 3o sla S

Oledb! gol5 231> ol

Ooe ol bl cass Gua L oMbl o5 ool

Sluogad b jyaai Sl ol odds gl suiu] Gluoguas
adllas )3 olS o3y Jolpo i plsl laply 55 b las pe
Gjgo & g (Sguas ual FLow )l):l )l salazwl b )Aol>
Lo )3 39290 (pe3S Shg) 635N 4 L pasde
sobatody A plol e Jlley egian (as 4SS
o J58leys " poolhe ass™ Il 5l ey (i (e
A" g9 3l 0l e e slasis b edlatel
"as L5l " g b oS Mo s e (grs
ciliseo i o3l s o) dalllas oyl o L0 edly i jgel
Al 5 3 Ghigel SIS o Sy Jold (siad
8395 ©leMbl Bud dwslie )06 b cadl 5 cuSopls
o ul?wl ul.uow JAL» (S Gan (mas ‘_;Lm&w LY
Ojg Jold (mas SadSud (293 CleMbl gl


http://dx.doi.org/10.52547/rap.13.37.166
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.10.0
http://rap.sanru.ac.ir/article-1-1271-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-03 ]

[ DOR: 20.1001.1.22518622.1401.13.37.10.0 ]

[ DOI: 10.52547/rap.13.37.166 ]

Yo

Blo 4l 5 (Blo edgls ((Saasd s
VF N 5l VY opladds /o s Jlo ool lalgr (slouimngy

_ o Loy (1jg b i pglal jlosd gliseil Clogad o (Siwen =) Joi>
Table 1. Correlation between characteristics extracted from digital images with the weight of lambs
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Figure 2. Multilayer neural network topology designed to estimate the weight of Kurdi sheep from the
characteristics of digital images


http://dx.doi.org/10.52547/rap.13.37.166
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.37.10.0
http://rap.sanru.ac.ir/article-1-1271-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-03 ]

[ DOR: 20.1001.1.22518622.1401.13.37.10.0 ]

[ DOI: 10.52547/rap.13.37.166 ]

Sl duly g (Bl Jedgly ( Satussd cipe

Vo eeemeecemseessmsesssaessaae Jezwd polas Gluogas jloslatl b (63,5 liibwsS 39 .))3").3 P (Souas ouas dSudb 6&}3@1 L;mem"),iﬂ A lio

dl).) X" u.>|).‘9 (SGman mual d.i.\.w By )‘.}9@5 9 Y
30355 e s oSl w3l ookl b (63,8 (sl gy 59 (oS
slJie cB Y Joto ool p cwl ond &) ¥ IS
Sl g i lsSile Syig wpeSl Loy bjsel
AF/YY i gy (63,5 oyl iduwsS ‘;’,)'9 x5S (gly cuS ol

93,5 35l o )3 AV/AD 4 AF/VY

039 (eSS 3 (Sohuas omas dSud b Jde CBY duslic
yobs dslllan zols : Jluswd pobal 51055l edlatwl b oy
oS Hle Sysg bjeel slagi,oXl ple aS sy olis
wlio €8y 5 SIS 5l cudl § cuS o3l Al 5 (s50
Juzs pslai (59 5l 63,5 laidusS (jg w35 Gl
Egaan was baSd Glasuie WAl 039 4005 1 b
Js2 55 (sbjg0l w280 a1 oolizol b osgd ol

Cipdl S ES oIS Sl 5 (i oS )lo S g eI L 01> (Bigal (omas (laaSis Cluogas -V o
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Table 3. Comparison of estimated weight deviation and actual weight of lambs by Lunberg-Marquat model

doyd s lawgile PSS s bawgic (035 059 bawgie By 0y bawgie Shalie sl (P 9kS) oy s
\Y/AY VIAY VE/VE \Y/EY ) £35S Y 5l S
-/va AN YA/ YA <A v PRSI
YIY Y/as OA/Y - FAATY A FCAR S
7)) < IAY FY/0 FVVE Lgie

_ _ _ L G e g oy (Bly (g 5 (eSS (19 Sl dunlie —F g
Table 4. Comparison of estimated weight deviation and actual weight of lambs by Bayesian model

Loy b aogilo PP b bwgio 035 559 bamwgie Bl 0y bawgie chalis sl (5 9kS) oo o
vish -/¥0 W/ /Y ) PSS YO I S
o/ Yy £ /vs YALA v PRARS NS
-¥/v¥ -¥/a) OA¥Y FATAY A S ohS B+ 3l L
-/o- -/¥Y FY/YY £Y/-5 Luogio

S ES o3 Al Jao bawgs bnoyy (oa8ly (159 5 (4055 ()5 Bl duglie -0 Joa>
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Figure 4. Relationship between the actual weight of lambs and their estimated weight by different artificial neural
networks
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Extended Abstract

Introduction and Objective: Due to weakness, the occurrence of unwanted errors, the impact of
the environment and exposure to natural events, human always make mistakes in their diagnoses
of the environment or different topics, so that different people 's perception of a single and unique
event may be very different and be diverse. Nowadays, with the development of image processing
technology, human beings try to evaluate the speed and accuracy of their evaluation and diagnosis
about objects, plants and animals by using hardware and software facilities and by using the
features extracted from images related to objects, plants and animals. To increase and therefore
has created a new technology called image processing and has developed it in various dimensions.
Material and Methods: In order to identify the best artificial neural network training algorithm
for estimating the weight of Kurdi sheep using digital image processing, lambs and adult animals
at the sheep breeding station of North Khorasan province were weighed using a scale. During the
weighing, some digital images were taken from the side view of sheep using a digital camera by
discerning fixed distance. Image processing steps and feature extraction from images of sheep
were done using GUI of MATLAB (R2010a) software. Then, three types of artificial neural
networks were trained using different types of educational procedure, including Levenberg
Marquarth (LM), Scaled Conjugate Gradient (SCG), and Bayesian Regularization (BR) Training
algorithms. The extracted features from images were used as input and weight of sheep as output
in the training steps of ANNSs, and the accuracy of the ANN models in estimating the weight of
sheep was compared.

Results: As results, the accuracy of the trained ANNs with the three algorithms including SCG,
BR and LM, in estimating the weight of sheep in the training phase was estimated to be 91.95,
94.74 and 94.94%, respectively. In the practical test, which was performed by presenting 20
images as a test to each ANN models, the trained ANNs with the SCG, BR and LM algorithm
had 4.7%, 0.5% and 2.11% error in estimating the weight. The results showed that all three types
of ANN training algorithms had acceptable accuracy to estimate the weight of sheep, meanwhile
the accuracy of the artificial neural network trained with BR algorithm was better than the others.
Conclusion: The performance of the proposed method based on image processing and the use of
artificial neural network is accurate enough to estimate the weight of Kurdi sheep. It had better
performance. Based on the results of the present study, it is quite possible to develop applications
based on the use of artificial intelligence to weigh domestic animals, and use of this technology
is recommended in several cases where there is no quick and easy access to the scales.

Keywords: Accuracy of model, Artificial Neural Network, Image processing, Kurdi sheep,
Weight estimation
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