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5- General Regression Neural Network (GRNN)
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3 - Multiple Linear Regression (MLR)
4 - Artificial neural networks (ANN)
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Figure 1-A simplified fully connected RBF artificial neural
network
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1 - Radial basis function = RBF
2 - K-mean Clustering
3 - Least Mean Square
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3 -Cross Validation
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1 - Stepwise
2- Over fitting
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Table 1 — Non-linear model equations of performance indexes in laying hens (with 95% reliability)

2,58 pasls = MAE! R?
performance indicators

S w55 Loy -15.459 + 1.758 x age - 0.073 x age’ + 0.001 x age® — 1.506E-5 x age* +

Egg production (% HD)®  5.930E-8 x age® 0.061 0739
£y 055 Llodg 5 -791.766 + 87.048 x age — 3.495 x age® + 0.068 x age® — 6.492E-4 x age*

Shygs s gy 402.955 — 47.827 x age + 2.208 x age® — 0.049 x age® + 5.390E-4 x age* - 0636 0722

Feed conversion ratio 2.293E-6 x age®

TMean absolute error
2 Coefficient of determination (R?)
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Figure 2- Distribution of performance indicators according to the age; egg production (%/ hen/ day), egg mass (g/ hen/ day) and feed
conversion ratio of laying hens
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Table 2- The age reached to peak, egg production percent at the peak and egg drop production rate after peak for each flock of laying
hens
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Flock Egg production at the peak Age at the peak after started Egg drop production rate after peak
number (% HD)* production (Week) (% /Week)

1 82.97 7 0.22

2 87.38 12 0.90

3 80.67 9 0.19

f 82.30 9 0.26

Hen day
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Table 3- Architecture and results of performance of artificial neural networks to estimate the performance indexes in laying hens
g5 3 )Shes el
Performance indicators
SIS Lo)> Epe 055 Slodg ()9
Egg production Egg mass

S gan mas 45 g5
Artificial Neural Network Models Slygs b cupd

Feed conversion ratio

(% HD)* (gHD)!
Y d (g9 iy
Three layer perceptron
9,9 oY 092 slass 1 1 1
Input layer neuron numbers

e @ g S 20 20 20
Hidden layer neuron numbers
o &Y 09yl 1 1 1
Outer layer neuron numbers
: & | 5 Caod]
O 529 Sl o Sonl . 0.82 0.74 0.52
The relative importance of input information age
@pom e 92.90 92.35 97.24
Accuracy of predicting
R? 0.73 0.73 0.82
MAE? 0.065 4.09 0.06
Y ke Goen
Four layer perceptron
©39)9 &Y (955 xS 1 1 1
Input layer neuron numbers
et 13 106 22
First hidden layer neuron numbers
ol o ¥ 9 2l 8 il 11
Hidden layer neuron numbers
ETTCR T BT 1 1 1
Outer layer neuron numbers
: & | 5 Cood
O 299 SN g Seonl . 0.75 0.69 0.61
The relative importance of input information age
@Hom e 93.12 92.28 97.81
Accuracy of predicting
R? 0.71 0.74 0.84
MAE? 0.06 4.14 0.54
b 4l 1l
Radial basis function
&29)9 Y 09 slass 1 1 1
Input layer neuron numbers
e Y g dlas 20 20 20
Hidden layer neuron numbers
295 A gy sl 1 1 1
Outer layer neuron numbers
O 83929 SlMb] (o upon

L . . . 0.81 0.84 0.62
The relative importance of input information age
@fo e 92.50 92.78 98.00
Accuracy of predicting
R 0.75 0.75 0.84
MAE? 0.06 3.96 0.42
T Hen day,

2 Coefficient of determination (R?),
% Mean absolute error
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Table 4- The coefficient of determination and mean absolute

error for regression and artificial neural networks models to
predict performance of laying hens

628des (slaails (Sgas (pas 4SS gy

performance Atrtificial neural MAE' R?
indicators network models
0955 0.061 0.74
Regression
NS5 Y o G5t 0.065 0.73
Egg 3 layer perceptron
Productiaon GY s gy 0065 071
(% HD) 4 layer perceptron
b b &b
STRERET 0059 0.75
Radial basis function
0925 4187 0.74
Regression
Slodgs g Y A (g iy 4.091 0.74
& yonS 3 layer perceptron
Egg mass Y ez Cspieen 4148 074
(g HD) 4 layer perceptron
leds b 26
STRRREY 3963 0.75
Radial basis function
95 0.687 0.72
Regression
s o Y e gty 0.065 0.82
Syos 3 layer perceptron
Feed conversion Y )l e 0550 0.85
ratio 4 layer perceptron
Loy iy b
A 0423 0.84

Radial basis function

T Mean absolute error
2 Coefficient of determination (R?)
% Hen day
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Figure 3- The resulting curve fitting production performance indicators included; the egg production (% / b/ d), egg mass (g/ b/ d)

and feed conversion ratio in front of age with on-linear regression (Regression) and artificial neural networks (MLP; = Three layer
perceptron , MLP, = Four layer perceptron and RPF= Radial basis function)
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