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M Ay 7 Ay BEAADRSEZHRAE MUY LR LR gny
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2.1 ALiEE BB % % (Advanced Driver Assistance System, ADAS)

AE R B P4 % % (Advanced Driver Assistance System, ADAS) = J& 7 52 &’k 5
i iE jx,{,q s F Z> ’E;‘?,Jg/x A %/"J A f.%%] - (3_9&&7‘3{_]5] fé,;l"ljifmt%_z 5) -f;z ’ ﬁ':,:,\a 1@3

oM L MR R B P RSB s B PRV R RE A &
- 2 A R 2 5 504 ALl o ADAS H ¢ - ok gu R R BB 2 E

P o deiy A S e d S 4 dio Fg A 9 s 5L (Computer Vision)
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1 Kaggle » #HEE? L ERPZBEE (2 FP ~AH A~ ~5 S Eig)
> 24335 7% o H g2 AT #i 7

W seg pred: A4 FEz BREE®RE RS 7301 £

B seg train: 2 2482 1R RS %2 14034 £

B seg test: 2 4 #82 IRp 2 ERE %2 3000 £

32 FFH RBBEEZ

- ~ & 5 get_images & 5\
(1) #4532 & B b Shif P dochl it 5 o
(2) AaEiez 2 e o Bz B AT s (K2 4 R 43k bR g

37 0% AWt a3y 148 k53525 LiE37 348453

T 4488357 548 )0

() #Hm3p Ty REZPEE L ] (150x150) 0
(4) s%7% e Pz R iE 0§ (shuffle) =8 'k > iB &% overfitting =iy
WEd n LB L - ML chbatch XK 43, @ e G Bk o



° def get_images(directory)
Inages = []
Labels = [] # 0 for Building , 1 for forest, 2 for glacier, 3 for mountain, 4 for Sea , 5§ for Street
label = 0

for labels in os.listdir(directory): #Main Directory where each class label is present as folder name.
if labels == ’'glacier’: #Folder contain Glacier Images get the '2° class label.

label = 2

elif labels == 'sea’:
label = 4

elif labels == ’buildings’
label = 0

elif labels == 'forest':
label = |

elif labels == ’street’:
label = &

elif labels == ’mountain’
label = 3

for image_file in os.listdir(directory+labels): #Extracting the file mname of the image from Class Label folder
image = cv2.imread(directory+labels+r’ /" +image_file) #Reading the image (OpenCV)
image = cv2,resize(image, (150, 150)) #Resize the image, Some images are different sizes. (Resizing is wvery Important)
Inages. append (image)
Labels. append (label)

462) #Shuffle the dataset you just prepared.

return shuffle(Images, Labels, random_state=01

def get_classlabel(class_code)
labels = {2:°glacier’, 4:'sea’, 0: buildings’, 1:'forest’, 5: street’, 3: mountain’]

return labels([class_code]

-~ ~ 3Rt get_images 25\ (seg_train) > 2 f ZolBOF
Shape of Images: (14034, 150, 150, 3)3 - = & 14034 %= % % » 2~ % 150 150 »
RGB °

Images, Labels = pget_images('../content/seg_train/seg_train/") #HExtract the training images from the folders.

Images = np,array(Images) #Hconverting the list of dimages to numpy array.
Labels = np.array(Labels)

33 AL M N\ ZAMREH

© <t = plot.subplots(s.5)
f. subplots_adjust (0,0, 3, 3)
for i in range(0,5,1)
for j in range(0,5,1}:

rnd_number = randint (0, len(Inages))
ax[i, 1], imshow (Images [rnd_rumber])
ax[i, j]. set_title(get_classlabel (Labels [rnd_nunber]))
ax[i, 3] axis (" off")

glacier buildings street street

glacier
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4.1 &4 2% 4¢ model architecture

EA

TN

TS AR N B ko R S

f=T AT

CNN parameter Value

Number of convolution layers
Filter size
Number of pooling layers
Pooling filter size
Number of fully connected layers
Activation function
Regularization method
Classification function of the output layer

Loss function
Optimizer

Learning rate

Epoch

[33] model = Models. Sequential ()

REYBEr mLddR > H SR

6
3x3
2
5x5
4
relu
dropout
sigmoid
sparse_categorical_crossentropy
adam
0.001
10

model. add (Layers. ConvD (200, kernel _size=(3, 3}, activation= relu’, input_shape=(150, 150,31 )]
model. add (Layers. Conw2D (180, kernel _size=(3, 3}, activation=relu’})

model. add (Layers. NaxPool2D (5, 5 )

model. add (Lavers. Conw2D (150, kernel _size=(3, 3}, activation=relu’})
model. add (Layers. Conv2D (140, kernel size=(3, 3], activation="relu’))
model. add (Layers. ConvdD (100, kernel _size=(3, 3}, activation= relu’J]
model. add (Lavers. ConvD (50, kernel size=(3, 3), activation= relu'))

model. add (Layers. MaxFPool2D(5, 5))

model. add (Layers. Flatten())

model. add (Lavers. Denze (180, activation="relu’})
model. add (Layers. Dense (100, activation= relu’ 1)
model. add (Layers. Dense (50, activation= relu’ )
model. add (Layers. Dropout (rate=0. 5))

model. add (Layers. Densze (6, activation=" sigmoid’ })

model. compile (optimizer=0ptimizer. Adam (1x=0.001), loss="sparze_categorical crozzentropy’ , metrics=[" accuracy’])



Model: "sequential”

Layer (type) Output Shape Param #
com2d (Com20)  (Nene, 148, 145, 200)  seoe
conv2d_1 (Conv2D) (None, 146, 146, 18@) 324180
max_pooling2d (MaxPooling2D) (MNone, 29, 29, 188@) a
conv2d_2 (Conv2D) (None, 27, 27, 188@) 291780
conv2d_3 (Conv2D) (None, 25, 25, 148@) 226949
conv2d_4 (ConvaD) (None, 23, 23, 1@@) 126100
conv2d_5 (Conv2D) (None, 21, 21, 5@) 45858
max_pooling2d_1 (MaxPooling2 (None, 4, 4, 58) 5]
flatten (Flatten) (None, B8@@) %]

dense (Dense) (None, 18@) 144180
dense_1 (Dense) (None, 10@) 181ee
dense_2 (Dense) (None, 5@) 5850
dropout (Dropout) (None, 5@) @
dense_3 (Dense) (None, 6) 3e6

Total params: 1,187,286
Trainable params: 1,187,286
Non-trainable params: @

4.2 i iEn

Epochs 2% % 10 > Batch size zx & 32 » 34214 F 4 50 30% 4 5l Z86E 4 » » &
Beds A 2 T iE BBk & (over-fitted) o
Wk B B uT R 5 64.58% > BB L F AR 702% 0 FELr B R LIS E L RBB L

FE g H A3~ mhif o

trained = model.fit(Images, Labels, epochs=10, batch_size=32,validation_ split=0. 30)



Epoch 1710

3074307 [ ] - 9ls 26Tmsf=tep - lozs: 2.1572 - accuracy: 0.1674 - wal_lozs: 1.7923 - val_accuracy: 0. 1643
Epoch 2710
307/307 [ ] = B4= 2Tdns/step - loss: 1.7904 - accuracy: 0.1766 - wval_loss: 1.7920 = val_accuracy: 0.1800
Epoch 3/10
307/307 [ 1 - Bds 2Tdns/step — loss: 1.7899 — accuracy: 0.1835 - wal_ loss: 1.7917 — val_accuracy: 0. 1800
Epoch 4/10
307,307 [ ] - B3= 269ms step - lozs: 1.8133 - accuracy: 0.1940 - wal_loss: 1.7916 - val_accuracy: 0.1802
Epoch 6/10
3074307 [ ] - B2s 268msSstep — lozs: 1.7923 - accuracy: 0.1772 - wal_loss: 1.6873 - val_accuracy: 0.3099
Epoch 6710
307/307 [ ] - B3z 272ns/step - loss: 1.5666 — accuracy: 0.3266 - wal_loss: 1.3700 - val_accuracy: 0.3683
Epoch 7/10
307/307 [ ] - B3 270ms/step - loss: 1.2865 - accuracy: 0.4281 - val loss: 0.9875 - val_accuracy: 0.5728
Epoch 8710
3074307 [ ] - B3z 270msf=tep - lozs: 1.0633 - accuracy: 0.5585 - wal_lozs: 0.8925 - val_accuracy: 0.6303
Epoch 9710
307/307 [ ] - B3= 269ns/step - loss: 0.9714 - accuracy: 0.6160 - val_loss: 0.8874 - val_accuracy: 0.6604
Epoch 10410
307/307 [ ] - B3s 260ns/step - loss: 0.9215 - accuracy: 0.6458 - wal loss: 0.7799 — val_accuracy: 0.7020
Model accuracy
07 { — Tain
validabion
06
» 05
=
i
¥ o4
03
02
o 2 4 6 8
Epoch
Model loss
— Tain
18 validation
16
- 14
12
10
UL ]
0 F 4 6 8
Epoch

4.3 BlE N

sh 47 get_images 15\ (seg_test)» » fk ZBIAFH » AR AR L HwE 5 1 71% 0

[11] test_images,test_labels = get_images({ ../content/sez test/seg test/)
test_images = np.array{test_images)
test_labels = np.array(test_labels)
model. evaluate (test_images, test_labels, werbose=1)

94704 [ 1 - 8z 8lmsfstep — loss: 0.7725 - accuracy: 0.7103
[0. 7725214958190918, 0. 7103333473205566]



4.4 1%

B2 £ 3R 2

R AT

CNN parameter Value

Number of convolution layers 6
Filter size 3x3
Number of pooling layers 2
Pooling filter size 5%5
Number of fully connected layers 4
Activation function relu
Regularization method dropout
Classification function of the output layer sigmoid

Loss function

sparse_categorical_crossentropy

Optimizer adam
Learning rate 0.001
Epoch 10
Batch size 32
s B bEE{ 64.58%
b~y RE»AE Bz
(1) %73 1R FHEWHAR S a4 S F &35 00001 4 2 4 4

S $4i 3% 3 softmax 3 ¥ge 2 )

10




(i

model = Models.

model. add (Layers.
model. add (Layers.
model. add (Layers.
model. add (Layers.
model. add (Layers.
model. add (Layers.
model. add (Lavers.
model. add (Lavers.
model. add (Layers.
model. add (Layers.
model. add (Lavers.
model. add (Lavers.
model. add (Lavers.
model. add (Layers.

model. compile (optimizer=Optimizer. Adam(1r=0. 0001), loss=" sparse_categorical_crossentropy ,metrics=[" accuracy’])

Sequential ()

Conv2D (200, kernel size=(3, 3), activation="relu’, input shape=(150, 150, 3)))

Conv2D (180, kernel_size=(3, 3), activation=

MaxPool2D(5, 5))

Conv2D (180, kernel_size=(3, 3), activation=
Conv2D (140, kernel_size=(3, 3), activation=

"relu’))

‘relu’))
"relu’))

Conv2D (100, kernel_size=(3, 3), activation="relu’))
Conv2D (50, kernel size=(3, 3),activation="relu’))

MaxPool2D (5, 5))
Flatten())

Dense (180, activation="relu’))
Dense (100, activation=" relu’))
Dense (30, activation="relu’))

Dropout (rate=0.3))

Dense (6, activation=" softmax’))

MY HR

trained = model. fit(Images, Labels, epochs=10, batch_size=32, validation_split=0, 30)

Epoch 1/10

307/307 [ 1 - 91s
Epoch 2/10

307/307 [ 1 - 90s
Epoch 3/10

307/307 [ ] - 90s
Epoch 4/10

307/307 [ ] - 90s
Epoch §

307/307 [ - 90s
Epoch 6

307/307 [ - 905
Epoch T

307/307 [ - 90s
Epoch 8

307/307 [ - 90s
Epoch 9

307/307 [ = 90s
Epoch 10/10

307/307 [ 1 - 90s

296ms

293ms

294ms /s

293ms/5

s 203ms/s

5 293ms

294ms

294ms

s 29%ms

293ms

W CEPE & 2 Bar g 3 81.73%

test_images, test_labels
test_images =
test_labels =

get_images(’../content/seg_test/seg_test/ )
np. array (test_images)
np. array (test_labels)

Etap

step

51ep

step

step

step

stap

loss:

loss:

loss:

loss:

loss:

=

.9215

2010

. 0321

9330

8320

7403

7147

6438

39035

- accuracy: 0.

= accuracy:

- accuracy: 0,

- accuracy: 0.
- accuracy: 0.
- accuracy: 0.

- accuracy: 0.
- accuracy: 0.77
= accuracy: 0.

57 - accuracy: 0. f

i v

=

2862

5194

6025

6471

6936

7344

7476

d B oS R
Lz BHip

val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:
val_loss:

val_loss:

_—

model. evaluate (test_images, test_labels, batch_size=32, verbose=1)

94/94 [

[0.5127487182617188, 0.8363333344459534]

BlA TR &2 BET R 5 83.63% 0 I

oz
vz
PAES

5

e

[~

=

e

. 0482

8936

. 8417

3 82.33%

val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:
val_accuracy:

val_accuracy:

0. 5868

0. 6364

0.6787

B H RS o 0 P P S

11

] - 8s 87ms/step - loss: 0.5127 - accuracy: 0.8363

K

2=

st



(2) & > 4 2: Batchsize @ % % 64

trained = model. fit(Images, Labels, epochs=10, batch_size=64, validation_split=0. 30)

M HR

Epoch 1/10
154/154 [ 1 - 118s 755ms/step - loss: 0.4752 - accuracy: 0.8431 - val_loss: 0.4907 - val_accuracy: 0.8243
Epoch 2/10
154/154 [ 1 - 114s 743ms/step - loss: 0.4345 - accuracy: 0.8556 - val_loss: 0.4930 - val_accuracy: 0.8340
Epoch 3/10
154/154 [ ] - 1155 74Tms/step - loss: 0.4139 - accuracy: 0.8602 - val_loss: 0.5065 - val_accuracy: 0.8262
Epoch 4/10
154/154 [ 1 - 115s 748ms/step - loss: 0.3787 - accuracy: 0.8755 - val_loss: 0.5380 - val_accuracy: 0.8148
Epoch 5/10
154/154 [ ] - 115s 745ms/step - loss: 0.3678 - accuracy: 0.8788 - val_loss: 0.4791 - val_accuracy: 0, 8407
Epoch 6/10
154/154 [ ] - 1155 746ms/step - loss: 0.3536 - accuracy: 0.8813 - val_loss: 0.5020 - val_accuracy: 0.8342
Epoch 7/10
154/154 [ 1 - 1155 749ms/step - loss: 0.3217 - accuracy: 0.8918 - val_loss: 0.5568 - val_accuracy: 0.8271
Epoch 8/10
154/154 [ 1 - 116s 751ms/step - loss: 0.3013 - accuracy: 0.9015 - val_loss: 0.5183 - val_accuracy: 0.8321
Epoch 9/10
154/154 [ ] - 1155 749ms/step - loss: 0.2725 - accuracy: 0.9083 - val_loss: 0.5281 - val_accuracy: 0.8428
Epoch 10/10
154/154 [ 1 - 1155 748ms/step - loss: 0.2545 - accuracy: 0.9143 - val_loss: 0.5524 - val_accuracy: 0.8416

DISFY B sy 9LA3% BB A 2 B aER % 84.16%

z

test_images, test_labels = get_images('.. /content/seg_test/seg_test/’)
test_images = np.array(test_images)

test_labels np. array (test_labels)

model. evaluate (test_images, test_labels, batch_size=32, verbose=1)

4/94 [ ] - 8s 80ms/step — loss: 0.5375 — accuracy: 0.8453
0.5375233292579651, 0.8453333377838133]
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(3) ® 4 > 4 3: Convolution layer z 318 & & 7 ©
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[46] model = Models. Sequential ()

nodel. add (Layers. ConvaD (200, kernel_size=(3, 3), activation= relu’, input_shape=(150, 150, 31))
nodel. add (Layers. ConvdD (180, kernel_size=(3, 3), activation=" relu’})
model. add{Layers. Conv2D (140, kernel _size=(3, 3}, activation= relu’})
nodel. add (Laysrs. MaxPool2D (5, 5))

nodel. add (Layers. ConvdD (120, kernel_size=(3, 3), activation= zrelu'})
nodel. add{Laysrs. ConviD (140, kernel _size=(3, 3], activation= relu’})
nodel. add (Layers. ConviD (100, kernel_size=(3, 3), activation= relu'})
nodel. add(Layers. ConviD (50, kernel_size=(3, 3}, activation= relu'))
model. add(Layers. MaxPoal2D(5, 51)

nodel. add{Layers. Flatten())

model. add({Layers. Dense (180, activation= relu )

nodel. add (Layers. Dense (100, activation= relu' )

nodel. add (Layers. Dense (00, activation= relu’))

model. add(Layers. Dropout (zate=0. 5))

nodel. add (Layers. Dense (6, activation= sof tmax’ )}

nodel. compile{optinizer=Optimizer. Adam(1x=0. 0001}, loss=" sparse_categorical crossentropy ,metrics=[' accuracy’])

Model: "seguential 13"

Layer (type) Output Shape Param #
:;;;zd_?s (COHVZ;; ===(None, 148,=;:8, 260) =;Zee
conv2d_79 {Conv2D) (None, 146, 146, 18@) 324180
conv2d_8@ (Conv2D) (Mone, 144, 144, 148) 226948
max_pooling2d_26 (MaxPooling (Mone, 28, 28, 148) 8
conv2d_81 (Conv2D) (Mone, 26, 26, 188) 226988
convad_82 (Conv2D) (Mone, 24, 24, 148) 226948
conv2d_83 (Conv2D) (Mone, 22, 22, 1@8) 1261880
conv2d_84 (Conv2D) (Mone, 28, 28, 58) 45858
max_pooling2d_27 (MaxPooling (Mone, &, 4, 58) <]
flatten_13 (Flatten) (Mone, 2@@) <]
dense_52 (Dense) (Mone, 18@) 144188
dense_53 (Dense) (Mone, 18@) 18188@
dense_54 (Dense) (None, 58) 5058
dropout_18 (Dropout) {Mone, 58) =]
dense_55 (Dense) (Mone, &) 386

Total params: 1,349,426
Trainable params: 1,340,426
Nen-trainable params: @
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4)

© rained = nodel.fit(Inages,Labels, epochs=10, batch_size=32, validation_split=0. 20)

O Epech 1/10
351/351 [

Epoch 2/10
391/351 [

]

Epoch 3/10
391/351 [

]

Epoch 4/10

]

391/351 [
Epoch 5/10
391/351 [

]

Epoch /10
391/351 [

]

Epoch 7/10
391/351 [

]

Epoch 8/10
391/351 [

]

Epoch 9/10

]

391/351 [
Epoch 10/10
391/351 [

]

]

- 182s 49%ms/step — loss
- 193z 494ms/step — loss
- 193z 494ms/step — loss
- 180z 43%ms/step — loss
- 180z 43%ms/step — loss
- 193z 494ms/step — loss
- 193z 494ms/step — loss
— 153z 493ms/step — loss
- 180z 43%ms/step — loss

- 193z 494ms/step — loss

: 16032 - accuracy: 0.3518 — wal_loss
: 11315 - accuracy: 0.9618 — val_loss
© 0.9905 - accuracy: 0.6291 — val_loss
00,8524 - accuracy: 0.8840 — val_loss
© 007452 - aceuracy: 0.7341 — wal_loss
©0.7089 - accuracy: 0. 7644 — wal_loss
© 06226 - accuracy: 0.7937 — wal_loss
© 005802 - accuracy: 0.2074 — val_loss
© 005332 - aceuracy: 0.8211 — wval_loss

: 005022 - aceuracy: 0.2329 — val_loss

DIBCEP L Bar g B 83.20% 5 Bl A B2 B a R % 84.2206

° test_images, test_labels = get images(’ .. content/zez test/zeg test/")

test_images =
test_labels =

model. evaluate (test_images, test_labels, batch size=32, verboze=1)

np. array(test_images)
np. array(test_labels)

0454 [

[0. 4A503560395240784, 0. 5456666465573575]

BlAFTE 52 TR 3 8457% 0

AR

: 1.0383 - wval_accuracy: 0.8087
: 0.8519 - wval_accuracy: 0.6879
10,7833 - wval_accuracy: 0.7246
: 0.8735 - wval_accuracy: 0. 7481
© 0.8290 - val_accuracy: 0.7795
: 0.5510 = wval_accuracy: 0.8119
: 08200 - wval_accuracy: 0.7813
: 0.5434 - wval_accuracy: 0.80%0
£ 0.5357 - wval_accwracy: 0.8212

00,4949 — val_accuracy: 0.8422

] — 12z 12%mz/step — loss: 0. 4691 — accuracy: 0.5457

e

Number of convolution
layers

Number of pooling layers

Number of fully connected
layers

Activation function

Relu

Relu

Relu

Relu

Classification function of
the output layer

Sigmoid

Softmax

Softmax

Softmax

Optimizer

Adam

Adam

Adam

Adam

Learning rate

0.001

0.0001

0.0001

0.0001

Batch size

32

32

64

64

Test accuracy

71%

83.63%

84.53%

84.57%
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$ 2R

https://scitechvista.nat.gov.tw/c/sTkg.htm

https://kknews.cc/zh-tw/news/yzar3rk.html

https://www.artc.org.tw/upfiles/ADUpload/knowledge/tw knowledge 624411812.pdf

https://www.kaggle.com/uzairrj/beg-tut-intel-image-classification-93-76-accur/data

https://www.moneydj.com/kmdj/wiki/wikiviewer.aspx? KeylD=5cd9a0f7-e44e-44a3-

af4f-a301lacdc6103

https://www.artc.org.tw/upfiles/EditUpload/file/ecHo0/201608/%E6%A9%9F%E5%99%

AB%NES%ADY%BE%E 7%BF%92%E6%96%BC%E6%99%BA%EG%85%A 7%EE%BB

%8 A%E8%BC%IBY%EG6%87%89%E7%94%A8.pdf
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https://www.moneydj.com/kmdj/wiki/wikiviewer.aspx?KeyID=5cd9a0f7-e44e-44a3-af4f-a301acdc6103
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https://www.artc.org.tw/upfiles/EditUpload/file/ecHo/201608/%E6%A9%9F%E5%99%A8%E5%AD%B8%E7%BF%92%E6%96%BC%E6%99%BA%E6%85%A7%E8%BB%8A%E8%BC%9B%E6%87%89%E7%94%A8.pdf
https://www.artc.org.tw/upfiles/EditUpload/file/ecHo/201608/%E6%A9%9F%E5%99%A8%E5%AD%B8%E7%BF%92%E6%96%BC%E6%99%BA%E6%85%A7%E8%BB%8A%E8%BC%9B%E6%87%89%E7%94%A8.pdf
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