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( Classification of beef freshness using image )
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Table 1 Classification using image VNIR hyperspectral.

Comparison CCR  95% C.l. Sensitity  Specificity  Importance

L a* b*
Fvs. FFT 0.93 (0.6613,0.9982) 0.86 1.00 100.00 0.00 30.08
M vs. MFT 0.64 (0.3514,0.8724) 0.86 0.43 95.24  100.00 0.00
Fvs.M 0.92 (0.6397,0.9981) 0.83 1.00 100.00 0.00 12.20

Source: Crichto et al. (2017)
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Fig. 1. Segmentation of complete raw image: a) original RGB image; b) the NIR thresholded
image; and ¢) the blob-detected image for the automatic detection and numbering of
imaged samples.

Source: Crichto et al. (2017)



Table 2 Processing time of PCA and SVM algorithms.

Algorithms Image PCA PCA SVM SVM
acquisition model  predict training predictive
time model  model

Desktop system (Intel Core-13 2.40 GHz) 20 ms 156 ms 1 ms 2.745s 78 ms

Embedded system (DSP C6678 1 GHz) 20 ms 80 us 137 ns - 454 ps

Source: Arsalane et al. (2018)
Table 2 Image acquisition time PCA fiataanlun135un1w PCA, model PCA Aoluina

PCA, predict SVM fian15vinune SVM, training model SVM Asliinaainnsnaday SVM, predictive
model Aoluiaanisvitune 33n1snaaes nmilelagnivlngndos GigEPRO 11nimalulal
dianvsedindlmi 1Uugu GP1503C AuaziBenvosnimie 2592 x 1944 finwa §ns1n1saielou
foyasenintendoauar DSP wuin 1 Gbps amildinusaznimu Re nwidlelaazgniuluusios fu
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Fig. 2. Color evolution of original beef meat samples at (a) day 1, (b) day 4, (c), day 9 and ROI
images at (a) day 1, (b) day 4, (c) and day (9)

Source: Arsalane et al. (2018)



Table 3 Sample of feature value K-Nearest Neighbor

File Class X1 X2 X3 Xa
Meat1l Fresh meat 0.013376 0.85737 0.90655 0.99331
Meat2 Rotten meat 0.011517 0.95532 0.80949 0.99424

Source: Agustin and Dijaya. (2018)
Table 3 Ax1 Avcontrast, Ax2 Aacorrelation, A1x3 Avenergy, x4 Avhomogeneity
ANContrast ABANUANTA, Acorrelation ADAUAUNUS, Alenergy ABNANIU, AThomogeneity A®
I3 & ) aa v A Y a v ) Y v
anuduilaweniy 3nmeaes nsUszlanateyaluausuAuAINNTTUAIN RGB Tngldndes
Avva ccd (20.1 suiiniea) wenAuaneaelagldds GLCM (un3nd Co-Occurancesyduding) wa
n1svAaes A9lA Meatl AoliloanAiils 0.013376 ,0.85737,0.90655,0.99331 way Meat2 AoLile

wnAniile 0.011517, 0.95532, 0.80949 18z 0.99424 ¢1ud1eu

Table 4 K Value testing

K Value Accuracy
K1 91.6%
K3 91.6%
K5 90.0%

Source: Agustin and Dijaya. (2018)
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Table 5 Accuracy comparison table to find the best freshness classification method.

The amount
Number of
References Method Accuracy . of meat in the camera
images
experiment

Image analysis
Crichto et al. Not A Specim V10E

using VNIR 93 % 12
(2017) specified PFD camera

hyperspectral

Image analysis GigEPRO camera
Arsalane et

using Algorithms 100 % 81 Not specified  series the
al. (2018)

PCA-SVM GP1503C model.

Image analysis camera ccd
Agustin and

using KNN 1ae K=1  91.6 % 60 Not specified  (20.1 mega
Dijaya. (2018)

K=3 pixels)

Source: Crichto et al. (2017), Arsalane et al. (2018), Agustin and Dijaya. (2018)
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