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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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2. Savitzky-Golay
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Fig. 3: Detection of egg embryos; a- Kandling method, b- Destructive method
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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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Fig 4 Transmission spectrum of egg; Original Spectrum (a), Remove the starting and ending points of the
spectrum (b), Processed with MSC (c), Processed with SNV (d), Processed with SG (e), Processed with
SNV+MSC (f), Processed with SG+MSC (g), Processed with SG+SNV (h), and Processed with SG+SNV+MSC
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Fig 5 The spectra of the various preprocessors along with the original spectra; Preprocessing MSC (a),
Preprocessing SNV (b), Preprocessing SG (c), Preprocessing SNV+MSC (d), Preprocessing SG+MSC (e),
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100 T . . ! e —
./ér
X:5

> 95 Y:97.9
=
B
£ I
s /
g 90 f
o {
@ {
2 /
] /
s 85 |
= /
b= /
g |/
@ i
o gt

i

75
1 2 3 4 5 6 7 8 9 10

Number of Principal Components

Fig 6 10 Principal Components in terms of

percentage of variance data

Gl sl i sleslazad b ol glacad ool 51 ey
Lo Sy bl 4 o L S -l sl auS
O b e 0 odd Ol LPC sl 1 K8 & ax g
Oemmen sl osly 25 1y baesls bly YAV 51
O 45,5 S PC 0 Ly aan ol 8 ol S5 LG
Vdoder Sl e Vb 4 1AV s il ubols Ao s
(S a5l J3) Jho 555 @ by Sl 0 5L

e e ol |, SG &)']Aﬁ&ﬁ&lﬂ


http://dx.doi.org/10.52547/fsct.18.117.1
https://fsct.modares.ac.ir/article-7-42022-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-04 ]

[ DOI: 10.52547/fsct.18.117.1]

e Slsaaks S (Sl dl.z» .CJA (”J Shuanb

Q])&A}WQ)L}@M

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
/060.26 %77.76
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Table 2 Neural network performance on day zero

Preprocessing Egg model The number of Specificity Sensitivity Accuracy
neurons (%) (%) (%)
G Fertile 3 %86.31 %61.83 0723
0 .
Infertile %64.63 %55.55
Fertile %87.5 %52.96
M %71.8
5C Infertile 5 %63.7 %52.8 ’
Fertile 9%69.87 %48.9
N 4 %69
SNV Infertile %70 %59.8 °
Fertile %70.9 9%50.32
SGHSNV Infertile 0 %69.5 %49.3 ’
Fertile %72.7 %51.35
M 6 %70.9
SGHMSC Infertile %69.1 %48.9 °
Fertile %70.3 %42.5
NV+M 11 %69.4
SNVHMSC Infertile %68.9 %55.6 °
Fertile %71.1 %51.48
+SNV+M 7 %70
SGHSNVHMSC Infertile %69.9 %60 ’
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Table 3 Neural network performance on first day

Preprocessing Egg model The number of Specificity Sensitivity Accuracy
neurons (%) (%) (%)
G Fertile 4 %87.1 %152.8 %731
0 .
Infertile %70 %43.5
Fertile %86.9 %151.6
MSC 5 %71.2
Infertile %69.7 %33.33 ’
Fertile %70 %158.7
SNV 10 %68.2
Infertile %68.9 %48.2 ’
Fertile %81.2 %51.9
SG+SNV 6 %70.5
Infertile %69 %50 ’
Fertile %68.5 %48.9
SG+MSC 13 %70.8
Infertile %86.9 %53.68 ’
Fertile %76.34 %79.63
SNV+MSC 4 %71.3
Infertile %60.5 %70 ’
Fertile %69.10 %62.96
SG+SNV-+MSC 9 %73.5
Infertile %70. %70 ’
Table 4 Neural network performance on second day
Preprocessing Egg model The number of Specificity Sensitivity Accuracy
neurons (%) (%) (%)
G Fertile 7 %/58.68 %33.5 9%75.9
0 .
Infertile %80.28 %70.5
Fertile %60.83 %48.5
M ° .
5C Infertile > %69.1 %.50.3 068.5
Fertile %50.97 %37.03
SNV 7 %69
Infertile %70.08 %50 °
Fertile %79.02 %35.33
+SN 12 %68.
SGSNV 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 %159 %33.5 %70.5
Fertile %76 %73.3
SG+SNV-+MSC Infertile 3 %75 %68.5 %75.5
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9. simulated Annealing Particle Swarm Optimization Algorithm
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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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