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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
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Table 1. Correlation between characteristics extracted from digital images with the weight of lambs

ol 3,90 pga 95

o5 (£,354) &yl 55Y Jobe o5 gl el Shs €55
VY <[AY* Area Colue
-I¥¥ < IY5* Perimeter Lo
<IV¥ <[AY* Equivalents diameter Joles ylad
Qe gy Major axis length ol ygme Jsbo
L ys* V¥ Minor axis length =2 e Jib
- [vo* - Ivo* Bonding Box bl 4
< [AY* < [AY* Convex Area oo Colun
—/\Y AR Solidity (sSw
Iy < [AY* Filled Area 0l y 4l Hlade
Aas N NNz Lt Sy i

- Jys NNZ Sl JuSy olass

—/¥Y - Euclidian distance sl alols

D odd pbol ddllas 3 5 asuie jsbdy (V)) Moges
Sluogad (B 5l 8BS 3890 () Siddgh (615) (lhibussS
dagme wwolue Joli 0jg) S (slroyr pughad (ol JS5
Colue wadil dlold g o8 jooe Jobo ¢ Juol jomo Jobo
L Lmui))\)'f O:{‘ .(\Y) RHETEIWO ) |) 3\}53 leibo).g Cuvg
Sl Shy i Sl g L p e pols adlee @l
Ko g Jlomd pslai I ond gl (ulid S
3, Gl (60,8 laiaweS o 59 b gl (oYL
OleMb! 5ol5 aald g LS

039 (w055 (8l i (b omas (LAl JUd L
R verg e RV b IR W) Ls.>|).lo ‘_;AL@‘) (emas d&..w 59 :Ubb).g
i desl pgbal (Shy s 3 35 MesS L
P$oe Sluogad sl b ply (63959 Y )3 aSd (slayg)9
Y )3 39 G99 Ve b ply g el ol eld gl Sl
siob oy (50035 (g Oy (99 S g8 (295
VL Jpas (2,8 L g ks 5 aejl (g, wll 0l
Vool aSd e b Sle Y 10 Jdo (i yiay <D
D i (o dy90 (smas aSd pled <l (9,9
e sbaSs plos gl ¥ S5 5 odb ) k5L
"0l (higel iy s g 090 GLuSs ()2 2,90 (g
S g o )o N | s a5 03 Cglite ;05 L s
ol lp el 3 elS o5 alSul 5 (o hjgel «lgSle
W) D.)L&:.m] )9]5.:.4

Llodd yasuie # CwoMe b (S Gan pas S ui:)}aT dlﬂ o ol dlhuf}is

O3 b pglai §l oad gligl (Shy (Sten ol

99 Sglite o] Conlo & dagi b dalllas )90 laidungS
w55 lp )8 oy Y gSas b N fBlis )
oo 5 dodl Jomd gl gg) 51 638 platinsS o35
opls jg b 45 pglons J) ok )il Siap Ve ol
Olpedr «udly 203 VO 51 5YL L ply jlsdine (St
b oMl (2 giume guas 4Sd (2 )3 Fhe sl Shy
ol 51 005 ] uli S Slpogeas o b ]
LNaweS oyl dlel b bes bz 5 Coluw 09 (jlituwsS
O ORIBI L g sepe 4 W tts basye pgal 3 39290
O% Ojy ORIl e Eob o U935 lidugS
gl g ol g oo GBI L plen (63,5 lutdugS
S5 o Sy o YU g Cute (Shsed 3929 Conl ol o
Pl 0jg b plidwsS pglai Sl o gzl (owlid
d‘)‘. L] ods ui':)])'f uLo.am )iL» Ia.wy )..ol> asllao
2y 5 ygus i1y 5 e2lital b g adllas S, )5 o
Lodl Glie dame wolue plas (Wl S5 Sluogasd
09 b Su b ogee gl | pwadldl dlold 5 (1 SSle
sadllas )3 (pizman (V) 8 03] (a3 EL (2lod Jgarmo
ol (ool JS5 Slaogad I (8,5 S8 L 650
Bl g9 5k b o3l (eSS 4 3890 Gl Jlo
wolue plas oo Sho jl pslaie nl glp 5 B8 il
o3lize Lo ale ol & (3leio sl JuuSny Slis5 g Lo

Jlos polas Sluogad (o5) 5l (63)5 QlaidusS ()jg (meS (sl 02d (b AV sin uas &b (GTglny -V JSS
Figure 2. Multilayer neural network topology designed to estimate the weight of Kurdi sheep from the
characteristics of digital images
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Table 2. Characteristics of neural networks trained with Lunberg-Marquat, Bayesian and Skilled conjugate gradient
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Table 3. Comparison of estimated weight deviation and actual weight of lambs by Lunberg-Marquat model
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Table 5. Comparison of estimated weight deviation and actual weight of lambs by Skilled Conjugate Gradient
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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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