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( Prediction of Egg Freshness Using Near Infrared Spectroscopy )
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Fig. 1 Experimental layout of the dark box for the measurements of transmission spectra.
1. Optical fiber; 2. Fiber probe; 3. Egg sample; 4. Lighting source; 5. Cooling fan; 6. Dark box;
7. Spectrometer.

Source : Dong et al. (2019)
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Table 1 Prediction results of six single indices and comprehensive index.

Index Raw spectra SG MSC SNV 1st Der 2nd Der
Egg shape index PC 7 7 6 5 5 8
Rc 0.330 0.326 0.631 0.415 0.435 0.235
RMSEC 0.080 0.080 0.038 0.045 0.086 0.111
Rp 0.352 0.347 0.403 0.305 0.435 0.317
RMSEP 0.089 0.090 0.070 0.062 0.145 0.253
Yolk index PC 6 6 10 10 5 6
Rc 0.826 0.826 0.942 0.941 0.845 0.790
RMSEC 0.038 0.039 0.023 0.024 0.036 0.043
Rp 0.780 0.781 0.837 0.841 0.751 0.601
RMSEP 0.044 0.043 0.036 0.037 0.048 0.067
Haugh unit PC 6 6 7 6 5 6
Rc 0.869 0.866 0.863 0.838 0.882 0.816
RMSEC 7.840 7.902 8.001 8.630 7.386 9.350
Rp 0.810 0.807 0.828 0.836 0.789 0.678
RMSEP 9.400 9.466 9.021 8.932 10.395 12.513
Albumen pH PC 10 7 6 5 9 9
Rc 0.505 0.381 0.898 0.867 0.619 0.366
RMSEC 0.366 0.491 0.117 0.129 0.345 0.618
Rp 0.482 0.361 0.852 0.821 0.502 0.301
RMSEP 0.860 0.824 0.120 0.160 1.202 1.967
Air cell diameter PC 6 7 6 6 5 4
Rc 0.800 0.837 0.862 0.864 0.844 0.682
RMSEC 3.329 3.024 2772 2.756 3.206 4.543
Rp 0.798 0.782 0.843 0.845 0.721 0.673
RMSEP 3.441 3.677 3.085 3.066 3.867 6.306
Eggshell thickness PC 6 3 5 5 4 6
Rc 0.312 0.374 0.567 0.565 0.040 0.315
RMSEC 0.029 0.057 0.022 0.022 0.039 0.037
Rp 0.281 0.254 0.482 0.538 0.400 0.262
RMSEP 0.048 0.068 0.021 0.021 0.051 0.079
CFI PC 7 7 7 7 5 4
Rc 0.886 0.884 0.908 0.908 0.869 0.772
RMSEC 0.983 0.991 0.885 0.887 1.089 1.380
Rp 0.846 0.845 0.888 0.891 0.789 0.751
RMSEP 1.182 1.185 1.017 1.000 1.271 1.402




SG: Savitzky-Golay; MSC: multiplicative scatter correction; SNV: standard normal variate; 1st Der: the first
derivative pretreatment; 2nd Der: the second derivative pretreatment; PC: number of principal
components; Rc: correlation coefficient in the calibration set; RMSEC: root mean square error in the
calibration set; Rp: correlation coefficient in the prediction set; RMSEP: root mean square error in the
prediction set; CFl: comprehensive freshness indicator.

Source : Dong et al. (2020)
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Table 2 PLSR model results of albumen pH for White Leghorns eggs and Bantam eggs.

Preprocessing methods ~ Variety PLSR factor R. RMSEC R, RMSEP
Raw white leghorns 12 0.691 0.207 0.655 0.833
bantam 11 0.520 0.377 0.427 0.757
SG white leghorns 9 0.443 0.301 0.447 1.000
bantam 11 0.485 0.399 0.407 0.769
MSC white leghorns 8 0.918 0.070 0.907 0.123
bantam 8 0.955 0.075 0.947 0.115
SNV white leghorns 7 0.905 0.075 0.902 0.125
bantam 8 0.927 0.110 0.925 0.160
1st Der+SG white leghorns 6 0.493 0.422 0.370 1.274
bantam 3 0.370 1.135 0.304 1.520
2ad Der+SG white leghorns 7 0.413 0.736 0.439 2.087
bantam 7 0.285 0.892 0.266 1.799

PLSR, partial least squares regression; SG, Savitzky-Golay; MSC, multiplicative scatter correction;
SNV, standard normal variate; 1st Der-SG, the first derivative combined with Savitzky-Golay;

2nd Der-SG, the second derivative combined with Savitzky-Golay; rc, correlation coefficient in the
calibration set; RMSEC,root mean square error in the calibration set; rp, correlation coefficient in
the prediction set; RMSEP, root mean square error in the prediction set.

Source : AAWUAII9IN Dong et al. (2019)
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ANNaAnvadld vinunednan 4 nes wazluag 12 Wed %ﬂ@ﬁﬂ'w Q, SE, SP, PPV, NPV uay AUC @1
Wiy 63.64%, 33.33%, 84.62%, 60.00%, 64.71% uag 0.71% muarnuagiiiuliimavesnis
ungligeisdutoyaaunaiuiu (RAW) n1susulaunasuiienuiFousiviu (s6) §dldlédfing
Uudgsasiulddawiiu awnafuduiu (RAW) wandsaininisuiulasnisUssananadaami
MSC uag SNV wuindiaruusiug (Q) iinduann 63.64% 1Hu 70.45% Tnsdauusiugiieaiy
lumanisviuen1susuanimain MSC aanisalinan 11 wes liA1s 2 ves sUluun1siugan
msUFuanInes SNV a1an1saidn lian 8 Wea luda 5 Wes defuussavinmmasguuuunsiung
Tae SNV $ufndn MSC INYUNBINITLEIUATA Tein SE, SP, PPV, NPV wag AUC aufiulEinUseans
alassaniiaty egnadiulddn uivdannnsuiu Derl mavhuiedanman NB fignadstu den
g90u 18U Q 75.00%, SE 77.78%, SP 73.08%, PPV 66.67% , NPV 82.61 waw AUC 11y 0.93% &4
foiuulunaiia uiilonisuiuusussansamlnesaumedluea Derl , SG uagSNV n3uUszaana
dravthudsauiu wafie Derl + SNV fszAvSnmilAian Iy anuusiugh (Q) THSunsuzuUsaunn
g 1Uu 84.09% wag AUC iy 0.93% GeBailen AUC 1nd 1.00% Bafioinduszaviainann

LUUT18IUaNT0BATIERRENLEZANEA LTI URNSLA (Shen et al,, 2019)

Table 3 The NB model established after pre-processing was used to predict the results.

Pre-processing Q SE SP PPV NPV AUC
RAW 63.64 33.33 84.62 60.00 64.71 0.71
SG 63.64 33.33 84.62 60.00 64.71 0.71
MSC 70.45 88.89 57.69 59.26 88.24 0.89
SNV 70.45 72.22 69.23 61.90 78.26 0.86
Derl 75.00 77.78 73.08 66.67 82.61 0.93
Der1+SG 75.00 77.78 73.08 66.67 82.61 0.93
Derl+SNV 84.09 83.33 84.62 78.95 88.00 0.93

the overall prediction accuracy (Q), sensitivity (SE), specificity (SP), positive predictive value (PPV),
negative predictive value (NPV), Area Under ROC Curve (AUC)

Source : Shen et al. (2019)



R frusmuEn Usganawa 1 Rp RMSEP  Q (%)  AUC (%)

CFI PLSH  CFI SNV Inla 0.891  1.000 - -
PLSH Albumen pH MSC nla 0.907  0.123

TAua 0947  0.115 - -
NB Haugh unit Derl+SNV  lala - - 84.09 093

Source : Dong et al. (2020), Dong et al. (2019), Shen et al. (2019)
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