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Fig 2 a- An overview of the system used in this study and b- Egg Spectrum in Original Diameter
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3. Additive Effects

4. Baseline Shift

5. Tilt

6. Multiplicative Scatter Correction
7. Standard Normal Variate

8. covariance
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Table 1 All Confusion Matrix, day zero, Preprocessing SG

Fertile
Fertile 28
Infertile 9
Sensitivity (%) %¢83.32

Infertile Sensitivity (%)
13 77.3
32 %78.86
Accuracy (%)
o
%60.26 %77.76
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Table 2 Neural network performance on day zero

. The number of Specificity Sensitivity Accuracy
Preprocessing Egg model neurons %) %) %)
o o o
G Fertile 3 %86.31 %61.83 0723
(1] .
Infertile %64.63 %55.55
Fertile %87.5 %52.96
M %71.8
SC Infertile > %063.7 %52.8 %
Fertile %69.87 %48.9
4 %69
SNV Infertile %70 %59.8 ’
Fertile %70.9 %50.32
+ 10 %70
SG+SNV Infertile %69.5 %49.3 ’
Fertile %72.7 %51.35
+M 6 %70.9
SGHMSC Infertile %69.1 %48.9 ’
Fertile %70.3 %42.5
+MSC 11 %69.4
SNV Infertile %68.9 %55.6 ’
Fertile %71.1 %51.48
+SNV+M 7 %70
SG+SNVHMSC Infertile %69.9 %60 ’
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Table 3 Neural network performance on first day

T ; o —
Preprocessing Egg model enlgumrr:)lr)lzr o Speg)l/ )01ty Sen(sol/tl)Vlty Acz:;r)acy
() () ()
G Fertile 4 %87.1 %352.8 0731
Infertile %70 %43.5 o
Fertile %86.9 %51.6
MSC ) 5 %71.2
Infertile %69.7 %33.33 77
Fertile %70 %358.7
SNV . 10 %68.2
Infertile %68.9 %48.2 /068
Fertile %81.2 %51.9
SG+SNV 6 %70.
Infertile %69 %50 /070.5
Fertile %68.5 %48.9
SG+MSC 13 %70.
Infertile %86.9 %53.68 %0708
Fertile %76.34 %79.63
SNV+MSC 4 %71.
Infertile %60.5 %70 7713
Fertile %69.10 %62.96
SG+SNV+MSC 9 %73.
Infertile %70. %70 #0735
Table 4 Neural network performance on second day
Th ; o T —
Preprocessing Egg model enlgumrr:)lr)lzr o Speg)l/ )01ty Sen(sol/tl)Vlty Acz:;r)acy
(J (J (J
G Fertile . %/58.68 %33.5 9%75.9
Infertile %80.28 %70.5 v
Fertile %60.83 %48.5
MSC 5 %68.
Infertile %69.1 %50.3 /068.5
Fertile %50.97 %37.03
SNV 7 °
Infertile %70.08 %50 069
Fertile %79.02 %35.33
SG+SNV 12 %68.
Infertile %60.1 %28.92 /068.8
Fertile %62.34 %50.61
SG+MSC Infertile 9 %80.01 %70 %69
Fertile %78.33 %51.55
SNV+MSC Infertile 6 %359 %33.5 %70.5
Fertile %76 %73.3
SG+SNV+MSC Infertile 3 %75 %68.5 %75.5
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Determining the status of egg fertilization plays a major role in determining the
quality of eggs and their products. In this regard, in order to achieve greater
productivity and production, egg evaluation is considered necessary and
important in terms of spermatogenesis. In this regard, spectroscopy was
performed in the range of 0.01900 nm from 82 local egg samples in the direction
of the main diameter for 3 days during the storage period. Spectrum data from
spectrometers, in addition to sample information, include unwanted information
and noise. For this reason, in order to achieve accurate classification models, it is
necessary to process spectral data before developing the appropriate model. In
this regard, intelligent neural network classification was developed based on
reference measurements and information of pre-processed spectra by combining
different methods of smoothing, normalizing and increasing spectral separation
power to determine the presence of sperm in the egg. Classification results on
day zero, first, second, warehousing with 72.3% accuracy, 73.1%, 75.5%, and
detection, 86.31, 87.1%, 76% and sensitivity, respectively: 83 61%, 79.63% and
73.3% were obtained.
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