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O||:||I| EﬁJ (Image Crop)

x7| o|O|X|

« 7| o[O|X|2] A7[7F 1920 x 1080 O{A] 2= ot50f A|ZH0] 3 H[HALZ O F
- DESHSAIZE B W FEE S I8l 28,2037 2| O|O|X|o| H{A S WE=(crop)ad T
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HlOJE| EX |

I import matplotlib.pvelot as plt i

o !mport nunpY as np ;class_names train_dataset.class_nanes SampIeData
Jimport os 3 plt.figure(figsize=(10, 10))
4 import tensorflow as tf 4 for images, labels in train_dataset.take(1):
5 5 for i in range(9):
) ) , . ] ax = plt.subplot(3, 3, i + 1)
B from tensorflow keras.preprocessing import image_dataset _from_directory 7 plt.inshor(imagesli].numpy() . astype("uints"))
7 8 plt.axis("off")

8 from google. colab inport drive

_J oz gz 20

1 PATH = ' feontent/drive/MyDrive/gabi
Ztrain_dir = os.path, join(PATH, 'train')
dvalidation_dir = os.path. join(PATH, 'test')

4

5 LABELS = ["can', ‘glass', ‘paper’, ‘pet’, ‘plastic’, ‘winyl']
GBATCH.SIZE = 32 # 2 M2 MEZ DIZAIE HME 21217 &5

e L a2 308] I8 ]

B IMG_SIZE = (160, 160) —

g

10 & train dataset &7 - &h5

11 train_dataset = image_dataset_from_directoryvitrain_dir,

12 shuffle=True,

13 batch_size=BATCH_SI ZE,

14 image_size=IMG_SIZE,

15 label _node="categorical ')

16 # validation dataset &2 - HZ
17 validation_dataset = inage_dataset_from_directory(val idation_dir,

18 shuffle=True,
19 batch_size=BATCH_S| ZE,
20 image_size=IMG_51 7E,

21 label _node="categorical ')




HlOJE| EX |

215 DataSet0f| = Test SetO] ZE |0 QUX| Foo2
Test SetE MM

| val_batches = tf.data.experinental . cardinal ity(validation_dataset) tf.data.experimental cardinalityE AR S |-O:| alidation

? test_dataset = validation_dataset.takefval_batches // 5) SetO| M AR S = QU= GO|H HiX| =& =I5t CH=
3 validation_dataset = validation_dataset.skip(val_batches // 5] 1 = 20%E Test SetQ 2 0| =

1 print Mumber of walidation batches: %d' % tf. data.experimental.cardinalitwivalidation_dataset))
2 print (" Humber of test batches: %d' % tf.data.experimental. cardinal itvitest_dataset))

Mumber of validation batches: 142

Mumber of test batches: 3 | AUTOTLNE = tf.data.experinental  AUTOTUNE

2
Moo ol 2 M
°1_'~I" _I__?E“ Ol=5 Datisgjl d5t7| d train_dataset = train_dataset.prefetchibuffer_size=AUTOTUNE)
H1H g{rgfelt:dlaﬂ r)\ ogCE 1= = 4 validation_dataset = validation_dataset.prefetchibuffer_size=ALTOTUNE]
/O At 910 E| 230 O|0[X[E BE 5 test_dataset = test_dataaet.Drefetch(buffer_size=|i\LITDTLIMEII|

| preprocess_input = tf.keras. applications.mobi lenet _ve. preprocess_input
¢

3 rescale = tf. keras. lavers.experimental .preprocessing. Bescal ingl 1. /127.5, offset= -1)

2 MEY tfkeras.applications.MobileNetV2E Ct2
o = Zt= Ol &SHX|2E O] A|™O| A O]O|X|o| =M ZF2 [0, 255]0]| L}




B HAH MobileNetV2
(config/Acorn_2TProject.ipyb)

test(2) validation(2) train(1)

vinyl _‘ plastic pet paper glass

=R

MobileNet V2(ML)




ModelX A wvobileNet v2)

IMG_SHAPE = IMG_SIZE + (3,])

base_model = tf . keras. applications,MobileNetV2iinput _shape=IMG_SHAPE,
include_top=False,
peights="inagenet ')

Googled|A| 7HZ St MobileNet V2 ZHZEEH 7|2 ZEHS 4y

| image_batch, label_batch = next(iter{train_cataset))
¢ feature_batch = base_model {inage_batch)
3 print( feature_batch. shape)

(32, 5, 5, 1280)

L ——
O] E& ==7|&= ZF 160x160x3 O|O|X|E 5x5x1280 7He| E& =EC = Bt
o[ O] X| HHXI 01II1I01|A1 Tast= A S 20l

base model L§of Sh5dlOF & CH4t
= JizK 2 S It |'EH AHOO|E 7t MEf)yE A
ook TrueE e SOICHH, JFS K| S freeze Bt JEHZ
Sh20| RIS g X| g & B™d| F= Aoletn & = UL

base_model .trainable = False




Model (MobileNet V2) g

| global_average_layer = tf.keras. layers. GlobaliveragePool ing2D() ) =F 5= W 210 F=7}s17| ’
? feature_batch_average = alobal_average_laver(feature_batch) £d S50 0|52 d-d5t7| [k
3 print( feature_batch_average. shape) tf.keras.layers.GlobalAveragePooling2D 2{|0|0{ & A& 3}
EMdEg O|O|X| & B}LIS| 1280-24 HIE 2 H2t510] 5x5
(32, 1280) S<F IX[0f CHet W2 FLotLt.
»
I'predict fon_laver = tf keras. lavers,Dense(6, activation='softmax') tf keras.layers.Dense 20| 0|2 A23}0f
2 prediction_batch = prediction_layer(feature_batch_average) EMS Ct ClQl gfl=0o = H3s
P EEE I Ve e Ao e S 0| 0I=2 logitE=E €Al 0% Ztoz #Jeoz 23l
(32, f) et RO E=Ct
L= U2 12 0FStD S+= S22 0= o Fotct.

| inputs = tf.keras. Input (shape=(160, 160, 3))

Z ¥ = preprocess_input(inputs)

3 % = base_model (%, training=False]

4 % = global _average_|aver(x) Dol Qe 160x160 2 7|2| 3xH ' (RGB) O|O|X].

5 x = tf.keras. layers, Dropout (0,200 %) 12|12 base modeld| 282 20 feature= extraction SHC},

B outputs = prediction_laver(x) OFX| 2} Z 3t feature mapOll CHSH global average pooling & 2&st1,
7 model = tf keras.Model(inputs, outputs) ZBH 2= prediction layerE AKX & (ouput)2 &2




Model mobileNet v2)

I base_learn!ng_ratnla = III.?IIIIIIE o i | _ S22 - 000052 E£0f
2 model ., conpilelopt imizer=t f.keras, optinizers, Adan( | r=base_learning_rate), sHAHEAMO)| CH3H 21 A 317
3 loss=tf keras. |osses. Categor ical Crossent ropy(from_|ogits=False), 338} = Adam

1 e [P0 0 - © =
4 metrics=["accuracy']) __/II_\_AE|7|.= H'|7<o=| I'fo %Egﬂl

e

- u=|7|.x|ji(x-|5) = M3t

nodel . sunmary() J oel X 51015}

=!
Model: "model "
Layer (type) Output Shape Param #
input_2 [ InputLaver) [(Mone, 160, 160, 311 0
tf.math. truediv (TFOpLambda  (Mone, 160, 180, 3) 0
)
tf.math.subtract (TFOpLambd  (Mone, 160, 180, 3) 0
a)
moki lenetvz_1,00_160 (Funct (Mone, 5, 5, 1280) 2257934
ional )
alobal _average_pooling2d (G (Mone, 1280) 0
lobaldveragePool ing2D)
dropout  (Dropout {Mone, 1280) 0
dense (Dense) {Mone, B) TERE

Total params: 2,265,870
Trainable parans: 7,686
Hon-trainable params: 2,257,984




Model St&

| history = model . fit{train_dataset,
2 epochs=EPOCHS,
3

val idat ion_data=val idation_dataset)

~

5 3022 ste2 AlZen
-3 &MZ Loss) : 0.1803
-Z= 3 M2 T (Accuracy) : 0.9378
-AS &AMZHVal loss) : 0.4301
-HAZ Y= = (Val_accuracy) : 0.8549
WU0| LI2AS Holgd=TtALt.

J

Epoch 1/30

18z/18e [

Epoch 2/30

182/182 [ L =
Epoch 3/30

182/182 [ - d5s
Epoch 4/30

182/182 [ - 35
Epoch 5/30

18z/18e [ - 38
Epoch B/30

1Hz/18e [ - 38
Epoch 7/30

182/182 [ - dls
Epoch 8/30

182/182 [ - 35
Epoch 8/30

18z/18g [ - 38
Epoch 10/30

18z/18e [ - 41z
Epoch 11/30

182/182 [ - d5s
Epoch 12/30

182/182 [ - 35
Epoch 13/30

18z/18e [ - 38
Epoch 14/30

18z/18e [ - 38
Epoch 15/30

1877182 T - qfs
Epoch 16/30

182182 [== 41z
Epach 17/30

182182 [== s
Epoch 18/30

182/182 [== 6
Epoch 19/30

182/182 [== 3ls
Epoch 20/30

182/182 [ 3ls
Epoch 21/30

182/182 [== 3ls
Epoch 22/30

182/182 [== 3ls
Epoch 23/30

182182 [== 3=
Epoch 24/30

182/182 [== 32z
Epoch 25/30

182/182 [== 3ls
Epoch 26/30

182182 [== 3=
Epoch 27/30

182/182 [== 3ls
Epoch 26/30

182/182 [== 3ls
Epach 29/30

182/182 [== 3l=
Epoch 30/30

182/182 [==

187ns/step
188ns/step
187us/step
167ns/step
190ns/step
199ns/step
188us/step
190ns/step
222ns/sten
189ns/step
190us/step
191ns/step
191ns/step
188n=fsten
220ns/sten
192ns/step
187us/step
1BBns/step
166/ 5t ep
165s/step
166w/ step
18Sns/step
173us/step
166w/ step
18Sns/step
166/ 5t ep
165is/step
1BBns/ step

165s/step

- 589 Jfstep - loss: |
loss:
loss:
loss:
logs:
logs:
loss:
loss:
logs:
logs:
loss:
loss:
logs:
logs:
loss:
logs:
logs:
loss:
loss:
loss:
loss:
loss:
logs:
loss:
loss:
logs:
loss:
loss:
loss:

loss:

0.5631 -

0.4763 -

04264 -

0.3803 -

0.3576 -

0.3303 -

0.3127 -

0.2073 -

0.2836 -

0.2602 -

0.2670 -

0.2507 -

0.2485 -

n.7440 -

0.2327 -

0.2277 -

0.2208 -

0.2143 -

0.2134 -

0.2081 -

0.2076 -

0.2002 -

0.1840 -

0.1932 -

0.1900 -

0.1826 -

0.1827 -

0.1769 -

0.1805 -

accuracy

accuracy:

accuracy

accuracy

accuracy

accuracy:

accuracy

accuracy

accuracy

accuracy:

accuracy

accuracy

accuracy

Accuracy!

accuracy

accuracy

accuracy

accuracy:

accuracy

accuracy

accuracy:

accuracy

accuracy

accuracy:

accuracy

accuracy

ACCUracy:

accuracy:

accuracy

L0297 - accuracy: 0.6252 -

© 07992

0.8322

¢ 0.8486

¢ 0.8590

Loanz

0.8808

: 0.8686

i 0.8946

08932

0.9086

+ 0.9058

© 09130

F DA

no1za

© 09166

0,925

¢ 0.8223

0.9243

¢ 0.9261

¢ 0.9261

0.9288

¢ 0,9309

08352

0.9323

=

¢ 0.8333

0.9386

0.9395

¢ 0.8378

val _loss: 0.B852 -

val _loss!
val _loss:
val _loss
val _loss
val _loss
val _loss:
val _loss
val _loss
val _loss
val _loss:
val _loss
val _loss
val _loss
val loss!
val _loss
val _loss
val_loss
val _loss:
val_loss
val_loss

val_loss: 0.41

val _loss

val_loss

val_loss: 0.41

val _loss
val_loss
val_loss!
val _loss:
val_loss

0.5481 -

0.5176 -

04663 -

+ 04510 -

P 0BT -

0.4282 -

¢ 0.4250 -

F 0.0 -

© 04218 -

0.4243 -

© 04181 -

04320 -

§0.4188 -

namz -

- 0.4087 -

04158 -

¢ 0.4067 -

0.4119 -

¢ 0.4156 -

L0412 -

27 -

i 0.4203 -

¢+ 04181 -

7=

P 04144 -

04282 -

0.4z14 -

0.4305 -

¢ 0.4300 -

val _accuracy!

val _accuracy:

val _accuracy
val _accuracy

val _accuracy

val _accuracy:

val _accuracy
val _accuracy

val _accuracy

val _accuracy:

val _accuracy
val _accuracy

val _accuracy

val arcuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val _accuracy:
val_accuracy:

val_accuracy:

val _accuracy: 07628

¢ 0.8327

08406

© 0830

0.8486

¢ 0.8483

¢ 0.8505

+ 08470

0.8494

¢ 0.8516

¢ 0.B456

08497

neAats

0.8544

0.8535

0. 8555

0.8565

0.8538

0.8563

0.8562

0.8533

0.8560

0.8574

0.8593

0.8538

0.8574

0.8568

0.8543




Model A|Zt3}

| acc = history, history[ accuracy'] Training and Validation Accuracy
. . , , 100
2 val_acc = history, history['val_accuracy']
g 0.95 1
4 loss = history. history[' loss'] 0.90 -
5 val_loss = history.history['val _loss'] 085 |
5 g
E 0.80
T plt. figurelfigsize=(8, 8)) I
g plt.subplot(2, 1, 1) 0751
9 plt.plot(ace, label="Training dccuracy') D70
10 plt.plot(val _acc, label='Yalidation Accuracy') 065 — Taining Accuracy
, ) , Validation Accuracy
I plt, legendi loc="lower right")

12 plt.vlabel (" hccuracy' ) 0 > v Lo ® = *
Training and Validation Loss

Tapltovlintnintplt.vlin()),11) 10

14 plt.title( Training and Yalidation Accuracy') —— [Faining Lass
5 05 | Validation Loss
16 plt.subplot(2, 1, 2) -

17 plt.plot(loss, label="Training Loss') £ 061

18 plt.plot(val _loss, label="Validation Loss') i

19 plt. legend( loc="upper right') B 041

20 plt.vlabel('Cross Entropy')

21 plt.wlim([0,1.00) 027

22 plt.titlel'Training and Yalidation Loss')

23 plt.xlabel (" epoch') 003 : 1 1 2 % 0

24 plt.show) epoch



Model ®H7} 8!

[ 1 1 loss_final, accuracy_fina

L Ol=

| = model.evaluate(test_dataset)

28/28 |

1 print("Final loss: {:.2f}"

2 print("Final accuracy: {:

Final loss: 0,48
Final accuracy: 0.85

format{loss_final))
21" format (accuracy_final ))

] - 3= SBns/step - loss: 0.4813 - accuracy: 0.8504
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function readURL{input) {
if (input.files && input.files[@]) {
var reader = new FileReader();

reader.onload = function (e} {
document.getElementById( preview’).src

L=
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reader.readAsDataURL (input.files[8]);
} else {

document.getElementById( ' preview”]
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