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https://drive.google.com/open?id=1ldgG3vR15KVqGO3UJYOC8haiZ7L_2XxN
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Data-preprocessing process
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In [2]: image = Image.open('C:/Users/9131ab/Desktop/fE—/Project/DiceDataset/1/080068@.bmp")
W = np.array(image)

print(w)

[[141 148 140 ... 167 108 189]
[137 134 131 ... 187 187 189]
[133 138 127 ... 1687 188 189]
[ 96 97 99 ... 1689 171 173]
[ 94 95 96 ... 172 173 173]

[ 93 93 93 ... 175 174 171]] 4
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Data-preprocessing process

« E—MHEF4005R->train300 (75%) - test100(25%)
e image reshape#(1,128,128,1)
e np.concatenate: &images&

In [3]: train_images = np.zeros({(1,128,128,1))
test _images = np.zeros((1,128,128,1))
for i in range(6):
for j in range(408):
hf j<300:
image = np.array(Image.open(’C:/Users/9131ab/Desktop/iE—/Project/DiceDataset/%d/%05d.bmp " %(i+1,7)))
image = image.reshape({1,128,128,1))
train_images = np.concatenate((train_images,image),axis=0)
else:
image = np.array(Image.open(’C:/Users/9131ab/Desktop/fE—/Project/DiceDataset/%d/%@5d.bmp " %(i+1,7)))
image = image.reshape((1,128,128,1))
test_images = np.concatenate((test_images,image),axis=0)

if §==399:

print{"We have processed dice %d"%(i+1))
e have processed dice
We have processed dice
We have processed dice
We have processed dice
We have processed dice
We have processed dice

[a YRV, B S UY R Y
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Data-preprocessing process

o Ftrain images K test imagestZ#E{5(/255)

In [4]: train_images = np.delete(train_images,,8)
test _images = np.delete(test images,?,8)

train_images = train_images/255.6
test images = test images/255.8

print("Shape of training data: {}'.format(train_images.shape))
print('Shape of testing data: {}'.format(test _images.shape))

Shape of training data: (18ee, 128, 128, 1)
Shape of testing data: (6@e, 128, 128, 1)
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Data-preprocessing process

- FE®ZETlabel ~ ETEH

In [5]: train_labels = np.array([@])
test labels = np.array([@])

for i in range(6):
for j in range(408):
if j<300:
train_labels = np.concatenate((train_labels,np.array([i])),axis=0)
else:
test labels = np.concatenate((test labels,np.array([i])),axis=a)

train_labels = np.delete(train_labels,8,8)
test labels = np.delete(test labels,®,8)

print( 'Shape of training label: {}’.format(train_labels.shape))
print('Shape of testing label: {}'.format(test labels.shape))

Shape of training label: (186@,)
Shape of testing label: (6@@,)



INNOVATION
ﬂﬁ@lm—fﬁ'ﬁﬁ ﬂif ENGINEERING
al Teing Hian U LAB

Data-preprocessing process

o tf.cast: BRI\ T - I EBBRAFRAE

» tf.data.Dataset.from_tensor slices((features, labels))
shufflet] gLIE%E ; batchBIEE=

In [6]: train_images = tf.cast(train_images,dtype="'float32')
test images = tf.cast(test images,dtype='float3i2')
train_dataset = tf.data.Dataset.from_tensor_slices((train_images,train_labels)).shuffle(18088).batch(38)
test dataset = tf.data.Dataset.from_tensor slices((test images,test labels))
print(train_dataset)
print(test dataset)

<BatchDataset shapes: ((None, 128, 128, 1), (None,)), types: (tf.float32, tf.int32)>»
<TensorSliceDataset shapes: ((128, 128, 1), ()), types: (tf.fleoat32, tf.int32):»
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Model architecture

In [

|
[ -

model = models.Sequential()

model.add(layers.Conv2D{filters=3,kernel_size=(3,3), strides=(1, 1), padding="valid’,
activation=tf.nn.relu, input shape=(128, 128, 1)))

model.add(layers.Conv2D{filters=6,kernel size=(3,3), strides=(1, 1), padding="valid’,
activation=tf.nn.relu, input shape=(128, 128, 1}))

model . add( layers.MaxPooling2D{(2, 2)))

model.add(layers.Conv2D{filters=9,kernel_size=(3,3), strides=(1, 1), padding="valid’,
activation=tf.nn.relu, input_shape=(128, 128, 1)))

model.add(layers.MaxPooling2D((2, 2)))

model.add(layers.Flatten())

model.add(layers.Dropout(rate=8.5))

model.add(layers.Densefunits=6, activation=tf.nn.softmax))

CNN parameter Value
Number of convolution layers 3
Filter size 3X3
Number of pooling layers 2 max-pooling
Pooling filter size 2X2
Number of feature maps 3/6/9
Number of fully connected layers 1
Number of nodes in the fully connected layer 6
Activation function RelLU
Regularization method Dropout
Classification function of the output layer Softmax

Loss function

sparse_categorical_crossentropy
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Improve model’ s performance

. BESHFilterEER)> > RE RS

In [7]: M model = models.Sequential()

model.add({layers.Conv2D(ffilters=3} kernel size=(3,3), strides=(1, 1), padding="valid',
attivacion=tf.nn.relu, input shape=(128, 128, 1}})
model.add({layers.MaxPooling2D({2, 2)))

model . add(layers.Flatten())

model. add(layers.Dropout{rate=8.5))

model. add(layers.Dense(units=6, activation=tf.nn.softmax))

Test accuracy: 0.61

In [7]: M model = models.Sequential
mudel.add[layers.[nnuzﬂ[l-:er*nel_size=(3i3:|, strides=(1, 1), padding='wvalid",
activation=tf.nn.relu, input_shape=(128, 123, 1)))
model.add(layers.MaxPooling2D((2, 2)))
model .add(layers.Flatten())
model.add(layers.Dropout{rate=0.5))
model.add(layers.Dense{units=6, activation=tf.nn.softmax))

Test accuracy:0.88666666

10
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Improve model’ s performance

o FHEESE{(activation)> >R SRR

In [14]:

M

model
model

model

model

model
model

model .
.add(layers_Flatten())

.add(layers.Dropout(rate=68.5))
model.

modal
model

.add(layers.Conv2D(filters=3,kernel size=

= models.Sequential()

3), strides=(1, 1), padding='wvalid®,
activation=tf.nn.sigmoid {

input_shape=(128, 128, 1)))

.add(layers.MaxPooling2D( (2, 2)))
model.
model.

add( layers.Flatten())
add(layers.Dropout(rate=0.5))

.add({layers.Dense(units=6, activation=tf.nn.softmax))

Test accuracy: 0.155

= models.Sequential()

.add{layers.Conv2D(filters=3,kernel size=(3,3), strides={1, 1), padding="valid",

lactivation=tF.nn.relu, input_shape=(128, 128, 1}))
add{layers.MaxPoolTngD( (2, 2)J)

add(layers.Dense(units=56, activation=tf.nn.softmax))

Test accuracy: 0.61

11
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Improve model’ s performance
« aaModel(BNNBEY) > > Ie S MR

In [

-
| S—

M model = models.Seguential()
model.add({layers.Conv2D{filters=3,kernel size=(3,3), strides=(1, 1}, padding="valid’,
activation=tf.nn.relu, input shape=(128, 128, 1)))
model.add{layers.MaxPooling2D({2, 2)))
model.add({layers.Flatten())
model.add({layers.Dropout{rate=8.5))
model. add(layers.Dense(units=6, activation=tf.nn.softmax))

Test accuracy: 0.61

In [7]: M model = models.Sequential()

model.add(layers.Conv2D{filters=3,kernel_size=(3,3), strides=(1, 1), padding='valid’,
activation=tf.nn.relu, input shape=(128, 128, 1)))

model.add(layers.Conv2D{filters=3,kernel size=(3,3), strides=(1, 1), padding='valid’,
actlvatlon tf.nn.relu, input_ shape=(128, 128, 1)))

model.add(layers.MaxPooling2D( (2, 2)))

model.add(layers.Flatten())

model.add(layers.Dropout(rate=8.5))

model.add(layers.Dense(units=6, activation=tf.nn.softmax))

Test accuracy: 0.90833336

12
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Improve model’ s steps

JR¥EModel 0.61
JR¥EModel+activation(sigmoid->relu) 0.16->0.61
JR¥5Model+filter(3->6) 0.61->0.89
[R¥aModel+—/EConv2D 0.61->0.91

13
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import time
start_time = time.time()

Training

rec = model.fit(train_images, train_labels, epochs=15)

print("--- ¥s seconds ---" ¥ (time.time() - start_time})

Epoch 1/15
1800/1800 [=====
Epoch 2/15
189@;18@@ [==============================
Epoch 3/15

189&;18@@ [==============================
Epoch 4/15

189@;18@@ === =ESSSSS=S=SSSTS=S=S=SS=S=S=======
Epoch 5/15

18@9;18@@ EEEESES e e
Epoch 6/1%

189@;18@@ [==============================]
Epoch 7/15

189@;18@@ [==============================
Epoch 8/15

189@;18@@ [==============================
Epoch 9/15

189@;18@@ s s=s=s=sS=sS=SSS=======S=======
Epoch 18/15

189@;18@@ EEEESES e e
Epoch 11/15

189&;18@@ [==============================
Epoch 12/15

189@;18@@ [==============================
Epoch 13/15

18@9;18@@ EEEESES e e
Epoch 14/15
1822/180@ [====
Epoch 15/15
188@;18@@ [==============================
--- 186.15600037574758 seconds ---

13s

12s

12s

12s

12s

12s

125

12s

12s

12s

12s

125

12s

12s

12=

7ms/sample
7ms/sample
7ms/sample
7ms/sample
7ms/sample
7ms/sample
Fms/sample
7ms/sample
7ms/sample
7ms/sample
7ms/sample
7ms/sample
7ms/sample
7ms/sample

7ms/sample

lozs:

loss:

loss:

loss:

loss:

loss:

loz=:

loss:

lozs:

loss:

loss:

loss:

loss:

lozs:

loss:

L7275

.141@

L7529

.6111

L3167

4522

L4215

. 3696

3458

L2832

L2791

L2531

L2618

L2577

L2182

aCouracy.

SCCuracy.

BCCuUracy.

accuracy.

SCCuracy.

acouracy.

sCCuracy.:

soouracy.

aCouracy.

SCCuracy.

BCCuUracy.

sCCuracy.:

SCCuracy.

aCouracy.

SCCuracy.

L2244

5767

L7E34

L7789

L8183

L8361

L8472

LB711

.B789

8972

L9al7

.9139

=lalals]

L9av2

L9217
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Epochs=15
Training time=186.16secs
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« Test image->Test accuracy=0.93

In [12]: test loss, test acc = model.evaluate(test images, test labels)
print('\nTest accuracy:', test _acc)

BEB,/BP8 [==============================] - 15 2ms/sample - loss: 8.2181 - accuracy: 8.9333
P ¥

Test accuracy: ©€.93333334

15
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In [16]:
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test new loss, test new acc = model.evaluate(test new image, test new label)

F’inE[‘K"Test ACCUracy:

Test accuracy:

2.33333334

Test accuracy: 0.33

", test_new_acc)

] - 8s 2ms/sample -

lo=ss:

1263

LA225 -

aocuracy.

@.3333

16
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Future work
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Reference

e Dataset:
https://github.com/tomitomi3/DiceRecognitionDatasetForML

e Model:
Bz FERARBE(W6-CNN)
Keras Documentation https://keras.io/layers/convolutional/
Tensorflow https://www.tensorflow.org/

e New Image:
https://cdn.clipart.email/a4671e739e665dc3dbe557549d36b5d8 dice-
clipart-1-clipartfest-3-cliparting-com-picturesque-learnfreeme 2453-

1588.jpeqg

20
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Thank You for Your Listening
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