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Kaggle:
Meat Quality Assessment Dataset
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= ImageDataGenerator (
rotation_range
width shift range
height shift range
horizontal flip
vertical flip

shear_range




| 2.2 EEEIEE

19 E &
PA80%/10%/10%

s ames 175845
Al AR 5= 77 #Fresh:37925& -~ Spoiled:37925&

9485k
7 &Fresh:4745& ~ Spoiled:4745&

9485k
7 #sFresh:4745& ~ Spoiled:4745&

# Split data into training, walidation, and test datasets
train_split = .8 # B0% data for training

train_dataframe , zrem_dataframe = train_test_split(meat_dataframe, train_size = train_split, shuffle = True, random_state = 16)

# Split remaining 20% evenly between test and wvalidatiom
test_dataframe, wval_dataframe = train_test_split(rem_dataframe, train size = .5, shuffle = True, zrandom_sztate = 16)



| 2.2 EEEIEE
B (855 —1L:

JImageDataGenerator 2R 22 & Z= B 1£[0-255] B2 4 £ [0-1]

Class modez% & categorical

batch_size = 99

5| 7 X/IMarget Sizes& 25 (224,224) e oo e

return x/255.0

# Training Generator: Vertical and Horizontal Flips, using scalar function

i— ' | l—‘—l \ kww} - tgen = tf.keras.preprocessing. image. ImageDataGenerator (preprocessing_function=scalar,
S h u I I I e O horizontal flip = True,
ny % vertical flip = True)

train_gen = tgen.flow from dataframe(train_dataframe, x_col="file paths’, y_col=" label’,

\

target_size = (224, 224), class_mode = ’categorical’,

h - i-’l . batch_size=batch_size, subset = ’training’, shuffle = True)
BatC Slze DR /‘\\ 96 # Validation Generator: Vertical and Horizontal Flips, using scalar function

vgen = tf.keras.preprocessing. image. InageDataGenerator (preprocessing function=scalar,

horizental flip = True,

vertical_flip = True)
val_gen = wgen.flow_from_dataframe(val_dataframe, x_col = ’file_paths’, y_col = ’label’,
target_size = (224, 224), class_mode = ’categoxrical’,

batch_size = batch_szize, shuffle = Falze)

# Test OGenerator: Vertical and Horizontal Flips, using scalar function
tsgen = tf.keras.preprocessing. image. ImageDataGenerator (preprocessing function=scalar,
horizontal_flip = True,

}Je:tical_flip = True)
test_gen = tsgen.flow_from_dataframe(test_dataframe, x_col = 'file paths’, y_col = 'label’,
target_size = (224, 224), class mode = ’categorical’,
batch_size = batch_size, shuffle = False)
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1. &1#EE Convolution Layer
& IR YRR A E45ERY Feature Detector(filter) i &EEE S

2. t{EIE Pooling Layer
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| 3.1 4889557 - CNN

AY K4 E A Y — e : . “eI:Z'peZE::'am:te;s for the Neural Networks
2V — SR AR IR E T

(i

latent_dim = 16
Ve aw — = filters = 64
— — | Iz — ayer_filtexrs = [32, 64
= = |ayerHYfilters = 64 =
Ej IE dropout = 0.40
Epochs = 20
/_\_/=\ — I E/Jf' I img_shape = np. shape(imgs) [1:4]
= JTllters = 64
o= ayer
Jefm —— = . clas#xf:.ex = tf.keras.models. Sequential ()
AX > 2 # First Layer
= — \ — e , . . |
—J — classifier. add (tf. keras. layers.Conv2D(filters = filters, kernel_size=kernel_size,
b P | — St |
activation = ’tanh’, input_shape = img_shape))
S —1 - classifier. add (tf. kexas. layers. NaxPooling2D (pool_size))
s | )L \ — # Second Layer
Ej E ayer I erS — classifier. add(tf. keras. layers.Conv2D(filters = filters, kernel_size = kernel_size,
activation = ’tanh’))
\ S — hY classifier. add (tf. keras. layers. MaxPooling2D (pool_size))
#E{Tflatten 1-DpE%S T
classifier. add(tf. keras. layers.Conv2D(filtexrs = filters, kernel_size = kernel size,
activation = ’tanh’))
classifier. add(tf. keras. layers. MaxPooling2D (pool_size))
# 4th Layer
classifier. add(tf. kexras. layers.Conv2D(filtexrs = filters, kernel_size = kernel_size,
activation = ’tanh’'))

classifier. add(tf. keras. layers. MaxPooling2D (pool_size))

classifier. add(tf. keras. layers. Flatten())
classifier. add(tf. keras. layers. Dropout (dropout))

classifier. add(tf. keras. layers. Dense (500) )
classifier. add(tf.kexras. layers.Dense(2))
classifier. add(tf. keras. layers. Activation(’ sof tmax’))
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Densenet
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| 3.1 {EBYIET7 - Densenet
FIFH Densenet 201 EAB 2248

pretrained_model3 = tf.keras.applications. DenseNet201 (input_shape=(100, 100, 3}, include_top=False, weights=" imagenet’, pooling= avg')

pretrained_model3. trainable = False

Downloading data from https://storage. googleanis. com/tensorflow/keras—applications/densenset /densenst201 weights tf dim ordering tf kernels notop. h3

74842112/74836368 [ 1 - 1s Ous/step
74350304/74836368 [ 1 - 1= Qus/step

inputs3 = pretrained_model3. input

x3 = tf.keras. layers.Dense (128, activation= sigmoid’ ) (pretrained_model3. output)
outputs3 = tf.keras.layers.Dense(2, activation= softmax’ ) (x3)

model = tf.keras.Model (inputs=inputs3, outputs=outputs3)

model. compile (optimizer= Adagrad(lr=0.0001), loss=" categorical_crossentropy’ ,metrics=[" accuracy’ 1)

model. summary ()

convd_block32_1_conv (Conv2D) (None, 3, 3, 128) 241664 [" conv3d_block32 0 relul0
= FFl] A0 =
B E o con block32_1_bn (BatchNorma (None, 3, 3, 128) 212 [’ convd_block32_1_conv[0
T lizaticn)
— /
-~ —: / \ [ ]
convd_block32_1_relu (Activati (None, 3, 3, 128) 0 [* convd_block32_1_bn[0][0]"]
on)

convd_block32 2 conv (Conv2D) (None, 3, 3, 32) 36864 [" conv3d_block32 1_relul0][0]"]

convd_block32_concat (Concaten (None, 3, 3, 1920) 0 r

ate)

bn (BatchNormalization) (None, 3, 3, 1920} 7680 [ convd_block32_concat[0]1[0]"]
relu (Activation) (None, 3, 3, 1920) 0 [ bnl0]1001°]

avg_pool (GlobalAveragePooling (None, 1920) 0 [ relul0ol[01’]

2D)

dense (Dense) (None, 128) 245888 [* avg_pool[0

dense_1 (Dense) (None, 2) 258 [’ dense[01[0]°]

Total params: 18, 568, 130
Trainable params: 246, 146
Non-trainable params: 18, 321, 984




3.2 EE%sRET - CNN

CNNEBPrZ ERY A F KK EE:

Factor\ Level | Levell Level 2 Level 3
Dropout 0.2 0.3 0.4
Optimizer Adam SGD Adagrad

Activate function relu Tanh sigmoid




e
3.2 BR%s%at - CNN
CNNEBESEHST:
Dropout | Optimizer Activate train acc | test acc
function
1 0.2 adam relu 0.9842 | 0.9789
2 0.2 SGD tanh 0.9565 | 0.9474
3 0.2 Adagrad sigmoid 0.498 | 0.5737
—>| 4 0.3 adam relu 0.9835 | 0.9842
5 0.3 SGD tanh 0.9532 | 0.9521
6 0.3 Adagrad sigmoid 0.5053 | 0.4263
7 0.4 adam relu 0.9822 | 0.9737
8 0.4 SGD tanh 0.9842 | 0.9737
9 0.4 Adagrad sigmoid 0.5251 | 0.5737




3.2 EE%sRET - CNN

CNNEE! model 4 & R:
281485 Dropout = 0.3 ~ Optimizer = adam ~ Activate function = relu
Train accuracy = 0.9835 - Test accuracy = 0.9842




Il 3.2 Minitab#

Response Table for Signal to Noise Ratios

Larger is better

-CNN

Activate
Level Dropout Optimizer function
1 -2.0247 -0.1657 -2.3589
2 -24309  -0.3448 -109324
3 -1.8689 -58138 -2.0331
Delta 0.5619 56482 04266
Rank 2 1 3
Main Effects Plot for SN ratios
Data Means
Dropout Cotimizer Activate function
G_
-1
g
e S e o — e
=
L
T -3
=
= 4
5
-6 . ! . . ] . ! . .
0z 03 04 Adam SGD Adagrad relu Tanh sigmoid

Signal-to-nofse: Larger is better

Mean of Means

Response Table for Means

Activate
Level Dropout Optimizer function
1 0.8231 09811 0.8088
2 0.8008 08612 08284
3 0.8354 0.5170 08222
Delta 0.0347 04641 0.0196
Rank 2 1 3

Main Effects Plot for Means
Data Means

Dropout Cptimizer

Activate function

02

03 04 Adam  SGD  Adagrad  relu

Fet:




3.2 E—X:FZ -CNN

Z8HT:
Dropout = 0.4 ~ Optimizer = adam ~ Activate function = Tanh
Train accuracy = 0.9835 - Test accuracy = 0.9737

Validation_loss 10 Validation_accuracy

AN




3.2 EE#:95T -Densenet 201

Densenet 201 B Z SRV E F K K Z%:
Factor \ Level Level 1 Level 2 Level 3
L_earning rate 0.001 0.0005 0.0001
Optimizer Adam SGD Adagrad
Activate function relu Tanh sigmoid




3.2 BE#:8:5T - Densenet 201

Densenet 20152 B2 A S:

eI Optimizer Activ_a e train acc | testacc
rate function

1 0.001 Adam relu 0.9894 0.9789
2 0.001 SGD tanh 0.9697 0.9562
3 0.001 Adagrad | sigmoid 0.9683 0.9789
E> 4 0.0005 Adam relu 0.9921 0.9895
5 0.0005 SGD tanh 0.9631 0.9579
6 0.0005 Adagrad | sigmoid 0.965 0.9526
7 0.0001 Adam relu 0.9835 0.9789
8 0.0001 SGD tanh 0.8391 0.8263
9 0.0001 Adagrad | sigmoid 0.6016 0.5474




3.2 EEH:85T - Densenet 201

DensenettE£ 8! model 4 45 5R:

Z8HT:
Learning rate = 0.0005 ~ Optimizer = adam ~ Activate function = relu
Train accuracy =0.9921 - Test accuracy = 0.9895
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3.2 Minitab%:E - Densenet 201

Response Table for Signal to Noise Ratios Response Table for Means

Larger is better

: . Learning Activate
il Leammtg Obtimi fA Ct'\t'.ate Level rate Optimizer function
fve > ;;; pén:'zzse: “QZ;‘;T 1 07961 09854 09252
2 02655 -0.7566 -1.7507 2 0-9300 09187 0.8427
3 -0.2335 -1.8140 -0.2493 3 0.8736 08356 09718
Delta 19662 16859 15014 Delta 0.1774 0.1498 0.1290
Rank 1 2 3 Rank 1 2 3

Main Effects Plot for SM ratios

Main Effects Plot for Means
Data Means

Data Means

e Learning rate Dptimizer Activate function Learning rate Oiotimizer Activate function

o 7

0951

0.90 1

Mean of 5N ratios

M ean of Meaans

0.85 1

-2.54

0.80 1

0.0001 0.0005 0.0010 Adam 56D Adagrad ralu Tanh sigrmoid

Signal-to-noise: Larger is better 0.0001 0.0005 0.0010 Adam D Adagrad relu Tarh sigmoid




3.2 i E—:fZ - Densenet 201

SEAHT:
Learning rate = 0.001 -~ Optimizer = adam - Activate function = sigmoid
Train accuracy =0.9934 - Test accuracy = 0.9895

Validation_loss 100 —

N ——
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ESHAEAS:

CNN Dropout=0.3 ~ Optimizer=adam ~ Activate function=relu

Densenet Learning rate= 0.001 - Optimizer=adam -~ Activate function=sigmoid
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