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winfor. O
"name":"external™,

"date_ created":"03/08/2022

midvil,
"width":8

"height":600,

|..:

ile name":

"annotations": B[
S]
"id":2,
"image_ id":1,
"category_id":
"segmentation": @[

Sh

" LA | e ched™ TLA O
damage" :"Scratched"|, J_L|-_I|__ _I_I_Cc>=>|
"part": ,
"year":2019,

"color":"Others",
"level™: ,
"repair": @[

"Front fender (L) :s

Fr

"damage": ,

"part":"Front fenc:ie:"l.

"year":
"color":"Others",
"level":4,

"repair":"Front fender (L):sheet metal"

2k o 0
o 9,
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8873)pg 02jpg
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for annotation

El
re>
OR¥

i

in annotations:

if annotation[ 'damage'] is not None:
damage . append(annotation[ 'damage'])

elif annotation['part'] is not None:

part = annotation[ 'part’]
image_folder = img_save_dir + part
imagename = train_dir + file_name

damage = set(damage)

if 'Scratched' in damage and len(damage) ==
image_folder += '_s'
saveimg(imagename, image_folder)

else:
image_folder += '_c'

saveimg(imagename, image_folder)
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Front bumper_c

Front bumper_s
Front Wheel(R)_c
Rear bumper_c
Rocker panel(R)_c
Bonnet_s

Front door(L)_c
Front door(R)_s
Front fender(L)_c
Front fender(R)_c
Front Wheel(R)_s

Rear bumper_s

Bonnet
Bumper
Door

Head Light
Lamp
Rocker Panel
Side Mirror
Trunk Lid
Wheel

Rear door(L)_s
Rear fender(R)_c
Side mirror(L)_c
Side mirror(R)_c
Trunk lid_c
Trunk lid_s
Head lights(L)_c
Rear fender(L)_c
Rear Wheel(L)_s
Head lights(R)_c
Rear door(R)_c
Front Wheel(L) ¢

Rear Wheel(R)_c

2817 4.27%
38120 57.77%
5682 8.61%
4534 6.87%
1667 2.53%
1758 267%
3357 5.09%
2665 4.04%

5380 8.15%
100.00%
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1. HIO|E{ 4 2

train_ds = tf.keras.utils.image_dataset_from_directory(
data_dir,
validation_split=0.2,
subset="training",
seed=123,
image_size=(img_height,
batch_size=batch_size)

img_width),

val_ds = tf.keras.utils.image_dataset_from_directory(
data_dir,
validation_split=0.2,
subset="validation",
seed=123,

image_size=(img_height, img_width),
batch_size=batch_size)
2.02{|0] AF|Y S x|

# 1dI0] AAHY 2 A ZA &=

def preprocess_image(img):
gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)
gray = cv2.cvtColor(gray, cv2.COLOR_GRAY2RGB)
edges = cv2.Canny(gray.astype(np.uint8), 80, 150)
edges = cv2.cviColor (edges, cv2.COLOR_GRAY2RGB)
return edges.astype(np.float32)

3.0|0|H &Z

# UOIH &4 44
data_augmentation = ImageDataGenerator (

preprocessing_function=preprocess_image,
rotation_range=20,
width_shift_range=0.2,
height_shift_range=0.2,
shear_range=0.2,
zoom_range=0.2,
horizontal _flip=True,
fill_mode='nearest’

4.H|0|E =2}

# OIH HEZ=3t
normalization_layer = layers.Rescaling(1./255)

normalized_ds = train_ds.map(lambda x, y: (normalization_layer(x), y))
image_batch, labels_batch = next(iter(normalized_ds))

first_image = image_batch[0]

# Notice the pixel values are now in ‘[0,1]".
print(np.min(first_image), np.max(first_image))



DR HolE 24 3 Z1 (CNN)

$ 22 M

Training and Validation Accuracy Training and Validation Loss

num_classes = len(class_names) - N — et e
mode! = Sequential ([ ]
layers.Rescal ing(1./255, input_shape=(img_height, img_width, 3)), ' =3 MN”V
layers.Conv20(16, 3, padding='same', activation='relu'), o8] 20
layers.MaxPool ing2D( ), ]
0.80 4 v NS s
layers.Conv20(32, 3, padding='same', activation='relu'), WMMNwvaW* Vﬁ _
layers.MaxPool ing2D( ), ors |
layers.Conv20(64, 3, padding='same', activation='relu'), BE-Kﬁv_Nh”,V,H__AN
layers.MaxPool ing2D(), o T e securaey | oo

layers.Dropout (0.2),

CNN
layers.Flatten(),
layers.Dense(128, activation='relu'),
layers.Dense(64, activation='relu'), ! Accuracy
layers.Dense(num_c|asses) 2 - Loss

1)

# 22 Am

mode! .compi le(optimizer="adam',
loss=tf.keras. |osses.SparseCategoricalCrossentropy(from_logits=True),
metrics=['accuracy'])

epochs=100

history = model.fit(
train_ds,
val idation_data=val_ds,
epochs=epochs, )

mode| .save( 'cnnMode|_4part_0620_.h5")



paelzl 0o|E 2A Z1f (ResNet50)

(=
# 22 44

num_classes = len(class_names)

mode| = Sequential ([
layers.Rescaling(1. / 255, input_shape=(img_height, img_width, 3)),
ResNet50(include_top=False, weights='imagenet', pooling='avg'),
layers.Dense(num_classes)

1

# 22 Fr

model .compile(optimizer="adam',

loss=tf.keras.losses.SparseCategoricalCrossentropy(from_logits=True),

metrics=['accuracy'])

epochs = 100
history = model.fit(
train_ds,

validation_data=val_ds,
epochs=epochs,
cal Ibacks=[chk])

mode| .save( 'resnet50_gray_edge? 0619.h5")

0.8

0.6 -

0.4 -

0.2 1

Training and Validation Accuracy Training and Validation Loss

Training Loss
‘validation Loss

—— Training Accuracy
~——— validation Accuracy

o 20 40 60 80 100 4] 20 40 60 80 100

ResNet50

Z} : Accuracy
2 : Loss



palzl Mo|E M Z1f (MobileNetV3)

¥ DO AA

=2 OO

Training and Validation Accuracy Training and Validation Loss

num_classes = len(class_names)

model = tf.keras.applications.MobileNetV3Small( 090 o
input_shape=(img_height, img_width, 3), .
alpha=1.0, '
minimal istic=False, e
include_top=True, 073 o
weights="imagenet", 070

0.5

input_tensor=None,
classes=1000,

Training Loss
Vvalidation Loss

i 0.60 —— Training Accuracy oo 4
pool ing=None, " Validation Accuracy | ©
o 20 40 60 80 100 o 20 40 60 80 100
dropout_rate=0.2, mobilenetv3

include_preprocessing=True,

)

# 22 AL =L .

mode| .compile(optimizer=tf.keras.optimizers.Adam(learning_rate=0.001), ';l- 3 Accuracy
loss=tf.keras.|osses.SparseCategor icalCrossentropy(from_logits=True), -+ : Loss
metrics=['accuracy'])

epochs = 100

history = model . fit(
train_ds,
val idation_data=val_ds,
epochs=epochs, )
mode| .save( 'mobi lenetV3_4part_gray_edge_0620.h5")
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(CNN vs ResNet50 vs MobileNetV3)

i

nnnnnnnnnnnnnnnnnn

100 0
CNN ResNet50
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filtered_data_repair(+2|8E28) =« = @
oE 4+ 27 4% MY HoH =7 TEREERIY EST
5 2 B T 100% v | w % O 00 u v |- B I = A % @ Ev L blv A~ @ T | m~
K1 « | fi Front bumperrey ting
A E- X_I B c o E F (] H J K
_I_ | o E : i+ category_id ot maker model detail model_detail costweges  cost_repaiaris|cesttotel  part repair
2 | as-0000034 21 7|0 KE KE(18) TrgElap UEEFEE 232728 Front bumper-repair,coating
3| as-000003T 23 7|0t HEE So4TE R20 O &= 257178 Front bumper Front bumper.repair,coating
4 | as-0000208 122 7|0 Fhog S5FUE e =2amds) 588110 Bumper:repairFront bumper-repair,coating
. Xy/I]LA/ as-0000201 171 HIf 33 &T= 821204 Front bumper.repair,coating
- & | as-0000320 100 SO 1.6 GDI 22|08 283716 Front bumper-repair,coating
7 |as-0000247 202 H FrgElao s 298018 Front bumper.repair,coating
8 | as-0000343 204 7|0} KE(15) Jh&El 2.0 T ~E|T 310016 Front bumper-repair,cozting
1‘ xl E 9 | as-0000634 354 7|0t 2 58Y01) #HHE 190258 Front bumper.coating
. o 77- 0| as-0000664 371 dgf QHrEaniis)  16GDIEE|DE 280245 Front bumperrepair.coating
1 | as-0000716 396 HET = 5YUECVX) 338005 Front bumperrepair,coating
2 | as-000OT20 = T15EELTZ 215065 Front bumper Front bumper-repair.coating
AL _9 3 |as-0o00T21 FheEl 2.4 =20 A~FE 313138 Front bumper-repair,coating
. 7— E/ H/ o 2s-0000731 2.0 CYWL PREMIUM 267616 Front bumper repair.coating
15 |as-0000782 433 H HE 240 (15) 285095 Front bumper.coating
6| 2s-0000308 a4z O R2.0 28 306056 Front bumper-repair.coating
I 17| as-0000860 525 7|0} K3@ZO)16) ZY2E 77l 200548 0 Front bumper.repair,coating
AL E = T W |as-0001083 515 70t =y 2524018 HAI 240316 0 Front bumper repair casting
. 7 7 E 9 | as-0001182 6a8 A EQ800 EQR00 2.3 GDI ZH =E|7| 502864 0 Front bumgper.repair,coating
2 |as-0001187 672 7|0t 2IE|7] =IE|R|(18) 317218 0 Front bumper.coating
21 |as-0001262 722 HO HEI#H HG 300 313138 o Front bumper.coating
2 |as-0001288 726 7|0t SEu3E R20 0B T =&)X 266237 0 Front bumger.repair Bumper-cesting
21 |a=-0001210 745 7|0t 25247 #olg 155388 o Front bumper:coating
24 | @s-0001334 752 7ot ZonEE Rz0 OB =582 238330 (1] Front bumper Bumper:coating,exchange
25 |as-0001289 781 7|0 Ka(1g) B 214560 0 Bumper:coating
220001272 783 Ho LF 2LtEt =3tc 20 8 372582 0 Front bumper-repair.coating
27 | as-0001376 786 7|0} SELEE Rz0 B =gd= 261178 o Bumper.coating
20 | as-0001405 200 HI 16 GDI Z2[2| @ 420078 0 Bumger:coating
28 |a2:-0001416 307 Ho 1.6 GDI 220/ 208458 [ Bumper:coating,exchange
30 | as-0001417 202 7|0t oY AE|x| 226020 0 Bumper:coating,exchange
3| as-0001440 324 HY ClE2z2wD 458128 0 Bumper:repairFront bumper-repair,coating
2 |as-0001473 245 HY OFZHEAD(1E) 1.6 GDI2H 224790 0 Rear bumper Bumper:coating,exchangs
31 |as-0001488 as7 7o 2 IE|R|(18) 2220 368756 0 Front bumper Front bumper.repair,coating
3| 2z-0001580 208 7|0 SFEH(1T) HEZH2EF 326823 o Front bumper-repair,coating
35 |25 0001502 017 7|0t SFuEE R2.0 C|E Z3|=Ex 201937 o Front bumper Front bumper-repairBumper-coating
36| as-0001505 218 7|0 S-uEE(E) 2zCB =gE 353725 0 Front bumper.repair,coating
7 |as-0001611 saz 7o Ka(1g) ES 200640 0 Front bumper Eumper:coating,exchangs
@ |as-0001630 048 7|0t K3{18) 374008 0 Bumper:coating
38 | 2s-0001632 052 HI LF 2 L}E St 402848 0 Front bumperrepair,coating
40 |as-0001642 o84 T LF ZLtE 2.0 CVWL PREMIUM 483177 0 Front bumper.repair Bumper-coating, exchangs
41 |as-0001676 o7e 7|0k =245 HAE 247008 0 Front bumpersoating
4z as-0001883 gs4 7|of K3{18) Z g7 83127 1] Front bumper:repair,Bumper-coating
43 |as-0001703 ooz %2 ElzE Lx (7heE T 743565 o Bonnet Front bumperrepair,coating
44 |as-0001714 goe A IEMIGT)  FrEEas4ZEOE 404735 0 Front bumper.repair,coating
45 | as-0001716 1001 7|0F LI ZEwi1g) =N 258510 0 Bumper:coating.exchangs
48 |as-0001733 1014 HIH otgigapis)  1.6GDI2H 292048 0 Eumper:coating exchangs
47 2z-0001751 1027 7|0t K7 VG 270 Al 332158 0 Front bumper.coating
48 |as-0001772 1041 HIH EEHTM(18)  CIBzz Y=Hold 205720 o Bumper:coating
43 as-0001784 1054 7|0F K5 K5(15) Fl 420720 0 Front bumper:repair.coating
50| as-0001798 1056 7|Of Frg S5FIHE 04 2 412376 ] Front bumper.repair,coating




MH| A E

filtered data repair(E8) % m &

Ty +Y 27 42 MY HOE =7 IU 21w =%

5 ¢ B F W% v W % 0 00 m | JEH}. v |- B I 5 A% @ . v E- | m-
JeT - | i
A E-l X—I E . Iy B c D = F e | i
_I_ o . 1 maker model detail category_id cnt cost_total repair exchange repaired
448 447 7|0} K7 K7 as-0058072 Front bumperrepair,coating Front bumper.repair,coating
450 448 7|0t KT KT 2=-0055651 Front bumperrepair,coating Front bumper:repair,coating
I/LA 451 440 7|of KT KT 5=-0054780 Front bumperrepair, coating Front bumperrepair,coating
. Xy/_, / 452 450 7|0 KT KT 25-0054030 Front bumper:repair,coating Front bumper.repair,costing
453 451 7|of K7 KT 2s-0053785 Front bumperrepair,coating Front bumper:repair,coating
454 452 7|of K7 K7 25-0051272 Front bumps oating Front bumper.coating
x 455 453 7|of K7 K7 as-0043857 Front bumperrepair,coating Front bumper.repair,coating
. xf —_—r E 458 454 7|0t KT KT ==-0040121 Front bumperrepair,coating Front bumper:repair,coating
(@) 7 7 457 455 7|0k KT KT 220037732 Front bumper:repair,coating Front bumper:repair,coating
458 488 7|of K8 K8(21}-GL3 as-0005382 Bumper.coating,exchange Bumper.coating,exchange
459 457 7|0t KB K8(21}-GL3 2s-0062102 Front bump pair,Bumpercoating.exchange | Front bumperrepair, Bumper:coating,
AL E H _9 480 458 7|0t Ke K8(21}-GL3 2=-0082076 Front bumper:repair.Bumper-coating Front bumper-repair. Bumper-coating
. 7_ o 481 458 7|0t Ks K8(21}-GL3 35-0082076 Front bumper:repair,Bumper:coating Front bumper.repair, Bumper:coating
462 480 7|0t KE KB(21}-GL3 2s-0062108 Front bumper.repair. Bumper-coating.exchange | Front bumperrepair Bumper:coating,
483 4@1 7|of Ke Ka as-0003522 Front bumperrepair,coating Front bumper.repair,coating
A H E 464 482 7|0t Ka e 3s-0022250 Front bumper:repair,coating Front bumper.repair,coating
. 7— E/ 7_ E 4B5 43 7|0 ke Ka 2s-0028757 Front bumper-repair.coating Front bumper:repair.coating
488 484 7|0} Ko Ko 2-0020885 Front bumper:repair,.coating Front bumper.repair,costing
487 485 7|0t Ko K as-0058201 Front bumperrepair,coating Front bumper:repair,coating
468 488 7|0k Ko Ko 220021046 Frant bumper-repair.coating Front bumper-repair.coating
460 487 7|0} Ko 5] 25-0081046 Front bumper-repair,costing Front bumper.repsir,costing
+ 470 488 7|0t Ko K as-0058201 Front bumperrepair,coating Front bumper:repair,coating
47 480 7|0 Ka KD(15) 25-0005054 Front bumperrepair,coating Front bumper.repair,coating
472 470 7|0 Ka KB{15) 35-0033032 Front bumper:repair,coating Front bumper.repair,coating
A L _g 473 471 7|0t Ka KB{15) 2s-0025222 Front bumperrepair,coating Front bumper:repair,coating
. 7— E/ ﬂo 474 472 7|0} Ko Ko(15) 22-0050082 Front bumper:repair.costing Front bumper:repair,coating
475 473 7|0 Ka KB{15) 35-0083428 Front bumper:repair,coating Front bumper.repair,coating
478 474 7|0} Ko Ka(15) 23-00834238 Front bumperrepair,coating Front bumper:repair,coating
—r 477 475 7|of Ka Ko(15) as-0050082 Front bumperrepair,coating Front bumper.repair,coating
1 7' '_Q/ 478 478 7|0} ] KB(15) 35-0036229 Front bumper:repair,costing Front bumper-repair,coating
. L 473 477 7|0F K KB{18) 2s-0003285 Bumper.coating Bumper:coating
480 478 7|0 Ko KB(18) 25-0005345 Bumper.coating,exchange Bumper:coating,exchange
481 470 7|0t Ko Ka(18) 23-0013244 Bumpercoating, repair Bumper:coating,repair
A E 452 480 7|0 (] KB(13) 2=-0020112 Bumper.coating,exchange Bumper:coating,exchange
2. 7_ 483 431 7|0 Ke Ka(18) ==-0020113 Eumper.coating,repair Bumper:coating,repair
484 482 7|00 Ko Ka(18) 23-0024238 Bumpercoating, repair Bumper:coating,repair
485 423 7|0k Ka KB{13) ==-0024481 Bumper.coating.exchange Bumper:coating.exchange
488 434 7|of Ke KB(13) as-0034832 Bumpercoating,repair Bumper.coating,repair
487 485 7|0t ke KB{13) 2s-0025142 Bumper.coating,repair Bumper:coating,repair
488 488 7|0F Ka KB{13) ==-0025175 Bumper.coating.exchange Bumper:coating.exchange
48 487 7|0t e Ka(13) as-0035480 Bumper.coating,exchange Bumper:coating, exchange
480 423 7|0k Ka KB{18) 2s-0035557 Front bumperrepair, Bumper:coating Front bumper:repair, Bumper:coating
a3 430 7|0 Ka Ka(13) 2-0036318 Front bumperrepsirBumper-coating Front bumperrepair-Bumper-coating
da2 400 7|0t Ka KB{18) as-0037121 Bumper.coating,repair Bumper.coating,repair
493 4g1 7|of ke Ka(18) 23-0052852 Front bumperrepair, Bumper:coating Front bumper-repair, Bumper-coating
44 402 7|0 Ko (18] 25-0080621 Front bumper-repsirBumper-caating Front bumperrepairBumper-coating
495 483 7|0 Ko KB{18) as-0061430 Bumper.coating,exchange Bumper.coating,exchange
498 404 7|0 Ko KB{18) as-008177: Bumper.coating,exchange Bumper:coating, exchange
a7 405 710 wa waram 22NAT4AR Buimnarmnztine avehanns Bumnarrnatinn senhanns
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