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Garbage Classification
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{5 FAMatplotlib & & R BE7R

P -
limport matplotlib.pyplot as plt
import matplotlib.image as mpimg
Ifolder = 0s5.1listdir('C:/Users/fr318/data_garbage_B1/Garbage classification/Garbage classification’)
:for i in range(5):
for j in range(2):
j+=1
plt.figure(figsize = (3, 3))
folder = os.path.join{str(dir_path+'/ ' +labels[i]+"/ +labels[i]+str(j)+ .jpe’'))
img = mpimg.imread(folder)
imgplot = plt.imshow(img)
plt.show()
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:1mpnrt seaborn as sns

| plt.figure(figsize=(10,1@))
I sns.set _style("darkgrid")
:5n5.cnuntplut(x=data}
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vertical flip=True,
validation split=8.1,
rescale=1. /255,
shear_range = 9.1,
Zoom_range = 8.1,
width_shift_range = 8.1,
height shift _range = 8.1,)

| BESESZEHENR 0~255 .
| MBFARMERE 255 - TME |
 mEmmEE i

test=ImageDataGenerator{rescale=1/255,
validation_split=8.1)




M A ImageDataGenerator 5

#Data Augmentation

train=ImageDataGenerator(horizontal flip=True,
vertical flip=True,
validation_split=8.1,
rescale=1./255,
shear_range = 8.1,
zoom_range = 8.1,
width_shift_range = 8.1,
height_shift_range = @.1,)

test=ImageDataGenerator( validation_split=6.1,
rescale=1/255)

train_generator=train.flow_from directory(dir_path,
target_size=(308,368),
batch_size=32,
class_mode="categorical’,
subset="training")

test_generator=test.flow_from_directory(dir_path,
target_size=(388,308),
batch_size=32,
class_mode="categorical’,
subset="validation")

= VA v B VAN
CERPCE

jnm

. gEEDE

- E S

i

[l

&

o BBREETE A WATKFE/EERIEIRIE
- BEFREMNMAZEIOMLZEANRBRERAIUIE

- EERERIERDDETHA
o JKFIEWFEM L MIEFE



Rt

&Rl 5 A training set F testing set

90% 10%

1,800 images 90-, -10-, 200 images

Training Set Lol S

Data Segment







—+

7N

f

Convolution

padding = 1,

kernel = 3x3,
stride = 1

+
RelU

———t 1

32 x 28 x 28

Max pooling
Kernel = 2x2,
Stride =2

2?

32x14x14

=

64x14x14

Convolution

7‘

64x7x7

padding = 1, Max pooling
kertn'edl —_31(3, Kernel = 2x2,
Snee T Stride = 2
RelU

Flatten

128 x 10

3136 x 128



I #Convolution blocks

|
: model.add(MaxPooling2D(pool _size=2))
I#model.add(SpatiaLDropoutzﬂ( 8.5)) # No accuracy

1

| model. add(Conv2D(64,(3,3), padding="same',activation="relu"))
| model.add(MaxPooling2D(pool size=2))

1

I model.add(ConvaD(32,(3,3), padding='same’,activation="relu’))
model.add(MaxPooling2D(pool _size=2))

#Classification layers
i model.add(Flatten())

1

| model.add(Dense(64, activation="relu"))
I #model . add(SpatialDropout2D(8.5))

I model.add(Dropout(8.2))

model.add(Dense(32,activation="relu"))
model. add(Dropout(8.2))

model.add(Dense(5,activation="softmax"))

I filepath="trained_model22.h5"

model.add(Conv2D(32,(3,3), padding="same',input_shape=(388,308,3),activation="relu"))

I checkpointl = ModelCheckpoint(filepath, monitor='val acc', verbose=1, save best only=True, mode='max')

:callbacks_list = [checkpointl]
1

model. summary ()

Convolution (# of neuron=32)
Max-pooling
Convolution (# of neuron=64)
Max-pooling
Convolution (# of neuron=32)
Max-pooling

Flatten

Dense (# of neuron=64)
Dropout = 0.2

Dense (# of neuron=32)
Dropout = 0.2

Output Layer







HB2HE

Dropout Rate
0.01/0.1/0.2/0.3/0.5

Activation Function Optimizer

() 5
ReLU / Softmax Adam / adagrad

Loss Function

- Batch Size
categorical_crossentropy (% = 32/50/100
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2 optimizer - 3838 A adam &R YT

il
[a]

droupout | activation loss
rate function function

Convolution|Max-pooling

categorical_
crossentropy

categorical_

adagrad acc 100 32 49%
crossentropy



Eéiﬁn@%&

sH 22 batch size - & batch size & 32 BERKE

: : droupout | activation loss
Convolution|Max-pooling function function
|
| .
|
o3 3 3 0.2 relu categorical_ ,yam  aco 100 32 76.50% I
| crossentropy :
3 3 3 0.2 relu gf‘;:g;:‘tﬁsé—y adam  acc 100 50  69.50%
3 3 3 0.2 relu categorical_ o acc 100 100 74%

crossentropy



EaEAARRE Zconvolution * max-pooling 1 dense

I:E_/Qét Eﬂﬂ_%é

i el =2 M ) S )

3 3 3 0.2
4 4 3 0.2
5 5 3 0.2
S 3] 4 0.2

relu

relu

categorical_
crossentropy

categorical_
crossentropy

categorical_
crossentropy

categorical_
crossentropy

categorical
crossentropy

adam

adam

acc

acc

100

32

1%

76.50%



7522 dropout

7]
-

=Y

=

2?&7 p/o =
= dropout %5 0.2 BS54 REME

droupout | activation loss
Convolution|Max-pooling| Dense optimizer| metrics | epochs accuracy
rate function function

N

4 4 3 0.1
I
P4 4 3 0.2
.

4 4 3 0.3

4 4 3 0.5

relu

relu

categorical_
crossentropy

categorical_
crossentropy

categorical_
crossentropy

categorical_
crossentropy

categorical
crossentropy

adam

adam

acc

acc

100

32

74%

78.50%

77.50%

68.50%
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: #Accuracy graph Training and Validation Accuracy

|
; i L I LT I
lacc = history.history[ acc'] 1 | |
:\fal_acc = history.history[ 'val acc’] | : 09 :
|
| 08 |
: loss = history.history['loss'] : I 1
Ival_loss = history.history['val_loss'] I : > 07 :
I I g
06
1 Graph 1 | I3 -
I I : % 05 :
I .
1plt. figure(figsize-(g, 8)) : I s i
Iplt.subplot(2, 1, 1) I I —— Faining Accuracy :
:plt.plot{acc, label="Training Accuracy’) | : 03 —— Validation Accuracy | |
Iplt.plot(val_acc, label="Validation Accuracy’) 1 I . . . : . —
jplt.legend({loc="lower right") : 1 o 20 40 &0 80 00
Iplt.ylabel( 'Accuracy') I | Training and Validation Loss :
:plt.y}im([rruin{;_ﬂpylim()),1;} _ | : : 16 1 — Taining Loss ||}
Iplt.tltle( Training and Validation Accuracy') - | 141 . —— Validation Loss || |
' I (I I
1# Graph 2 | |
I : 1810 I
:plt.subplotfz, 1, 2) I :E 05 ] ‘ :
jplt.plot(loss, label="Training Loss’) : 148 = -
jplt.plot(val loss, label="Validation Loss') I | E 05 1
Iplt.legend(loc="upper right’) 1 I 04 0
:plt.ylahel('CPoss Entropy") | : o
jplt.ylim([e,max(plt.ylim())]) : 1 %
jplt.title( ' Training and Validation Loss') I I o0 . . . ,
I |

Iplt.show()
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