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A. H|O|E{ =% 2] 23 st5 8 XISX £ olo]H
NSA IIEee Y 249 552 Qs G0 A TrainGlOIE 2 AR5 S2E RIH.
Al Hub
Ho|g &7 S E Hl8
HEFES L2ER(EFERY) U>E =B A

cof A3efx)| 4,000 6,000 10,000 5.0%

oI &4 3,000 3,000 6,000 3.0%

2tcjojojg O CHX} 3,000 3,000 6,000 3.0%
ROAO|IE oE Y 6,000 6,000 12,000 6.0%
Hfj 4 Ink -1 6,000 6,000 12,000 6.0%

H A3efx)| 4,000 10,000 14,000 7.0%

n ln_l 0

e I1dE 2% 6,000 6,000 12,000 6.0%
oA 2 6,000 ,000 12,000 6.0%

3|4/ E] +4 8% 6,000 9,000 15,000 7.5%
HE 2 6,000 ,000 18,000 9.0%
HY = CHX} 7,000 7,000 14,000 7.0%
o &4 3,000 4,000 7,000 3.5%
=3 o) AE BEY 2,000 4,000 6,000 3.0%
oY 2 5,000 5,000 10,000 5.0%
g Yy 4,000 4,000 8,000 4.0%
dE -z CEX} 7,000 7,000 14,000 7.0%
e o &4 4,000 4,000 8,000 4.0%
THX} 8,000 8,000 16,000 8.0%
A 90,000 110,000 200,000 100.0%
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A. H|OE] =7

webdriver.Chrome("chromedriver")

driver =
driver.get("https://www. google.com")

element = driver. find_element (By . CLASS_NAME, "gLFyf")
element . send_keys("Ottl] S0/5") #

element .g2end_keys(Keys ENTER)

driver.find_element (By CLASS_NAME, "zltdnd ").click() # o/0/y =&
#ADE O EES HEY AT
bottom = driver.execute_script{"return document .body scrollHeight")

while True:
& Mo AT
driver . execute_script("window.scrolITo(0, document.body.scrol Height);")

A EHE MW ACSE WHEE W, OO O 22 & = N JOHFT
time. sleep(3)

£ 8 Fo GAOE, AN ~AIE2 Y B2 WHFE HEE BEHFH0 B

new_bottom = driver.execute_script{"return document.body. scrol lHeight")
if new_bottom == bottom: Lo WE FFE0 ZeH
try:

driver.find_element_by_css_selector(" myedad").click{) # ¥

except:
break
bottom = new_bottom # AIEZS 0 E2Cf HEE H, SEO 245 T 220

[2] 22 st5 & XS A £7] HIO0|E

EEH

FME FIFE I LA U0

OIS B AT rgiE PF 25
images = driver. find_elements(By CLASS_NAME, "rg_i")

print{len{images))

count = 1
for i in range(len{images)):
src = images[i].get_attribute( 'src')
if src is not None:
reg.urlretrieve(src, "C:#youvoungifFinal _Project#Rea
#ex) FE=E SLOHN B £FH, AL O =
count += 1
else:
F O Lo ZE S EH > O/ W FAELD,
continue
_import os

folder_path = "D:#DATAWDesktopW#Rear _lamp" # & 5 &
common_f i le_name = "Rear_lamp_ " # HEIE Jesy 25

# &0 W9 2 B
4 D2 S22 2ETE

= T ==

file_list = os. listdir{folder_path)
file_list.sortf)

for i, filename in enumerate(file_list, start=1):
new_filename = "{}_{}.ipeg" format(common_file_name, i)
old_filepath = os.path.join(folder_path, filename)
new_filepath = os.path.join{folder_path, new_filenane)

oz.rename(old_filepath, new_filepath) # g /5 H&

ac =y

A £9 Cole =0t

Joi

r_lamp3/Rear_lamp3_{}. jpeg" . format{count)) # Z=, O/&/4

FES 2o FH JFEN LA HIHE .

08 AMNeZ Fo/Jfs BE

SE > rearfender_T ., rear fender 2 A rearfender £
=52 4=
e A

A MEE B2y 2o
# 2H 05
# HE 08

VET

N
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A. HlO|E =X [3-1] XbE 5212 714 H|o|¥ 12

1
1}

X MEA JHH0S AL 28 SAH 2F A HIOIEH 388

HYUNoOAI
MOBIS
24 HZA Az 7 ER
OR=Fes @® i @® 58/4Y s 23 v
O &=z A4 ) 710t ) SUV/RV
Arg B REE

A5t
A2y o negl/Sse| ofdFeHE o FEUS T
azayeg| a4 | o= §3 AyACc/nE/MY -3 XS A HAAE- 8655071000
ot 2018 REL UL HEHYQF 35,000 (HYAIZHE2 U471 (A0S) / .
HY A~ 2l R FEqY4E(HIE
G80 s G 2 REFERUOM =g
nme = SEY | 3U47H| RANL | 27 3¢ | HANZ| 24 | p4u8 o
- ag
64502N1000 o odsal- 160,000 35000 | 221 77350 | 35000 | 203 | 71,050 | 190,769 499,169
T2 EEA%0o/H dg$7HED)
FEY | S| UM a7 S [ FeAz a7 Y57t AUAZH 2 | FH8 og |
/l !
Kvce
Ba.se SRy
35,000 133 46550 | 35,000 274 96,000 35000 | 3.39 | 118,650 190,969 452,169 | {297 404
(/79498 )
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A.CIOE =% [3-2] Xt £ 212 714 HlolH 13

A OFEAl JHZE0S HAY 28 SAIE EE J1A DB MM
HYUNDAI =

MOBIS

final_project.car_coating_price: 6 & () (CH2X) » L3 e 2587 | wHEE w € (15/15) w 2§
xg3d| Bumper Bonnet Roof Head lights Front door Rear door Front Fender Rocker panel Side mirror Rear Fender Trunk lid Rear Bumper Rear lamp Wheel
40100 37000 30800 0 31000 31000 33100 32340 0 30000 41200 38500 0 0
*3 47320 43680 36400 0 35945 36400 39130 38220 0 33670 48685 45500 0 0
a2 52000 48000 40000 0 39500 40000 43000 42000 0 37000 53500 50000 0 0
£ 00 15000 4400 ) - 43500 10 440 ) 39500 43800 )0 )
Og 56000 515000 4000 0 2500 500 51000 000 0 39500 3800 52500 0 0
Suv 55300 50800 44000 0 47800 43700 4770 44000 0 38700 43700 55700 0 0
VAN 56000 52000 44000 0 56000 44000 48000 44000 0 38000 43000 57000 0 0
final_project.car_part_price: 112 8 (3) (CHSH) » s s EFEY | wEE w Z(18/18) ¥
HEA 0|8 = =h| ] Bumper Bonnet Roof Head lights Front door Rear door Front Fender Rocker panel Side mirror Rear Fender Trunk lid Rear Bumper Rear lamp
710 2y 2y 8 63000 147000 137000 79000 165000 145000 51000 110000 11000 127000 140000 63000 46000 iect . ig l:gg] (EH kA ]
7|0t 24 k- 67000 158000 137000 81000 187000 167000 50000 215000 36000 200000 125000 67000 39000 ﬁnal_prGJE car_c GlDr_prle'. 7 = Tl
710 24 Ay 15 67000 158000 137000 81000 187000 167000 50000 215000 37000 200000 125000 63000 39000
7|0t 2y 28 17 67000 160000 137000 109000 187000 154000 50000 187000 39000 220000 164000 63000 52000 [Dlﬂ.r pﬂCE 1L Whlt’E contrast
70t oy Ay 20 69000 160000 137000 109000 187000 154000 50000 187000 39000 226000 164000 68000 52000
7|0t k3 EL 12 120000 286000 150000 130000 300000 310000 90000 180000 94000 308000 300000 120000 110000 ﬂ 0| E 62000 10
7|0t k3 e 16 120000 286000 150000 130000 390000 310000 90000 180000 94000 308000 300000 120000 120000 _ ’
7|0t k3 +¥ 18 110000 420000 170000 310000 390000 330000 90000 167000 120000 280000 324000 120000 120000 :|.| C 126000 20
7|0t k3 B 21 130000 420000 170000 450000 390000 400000 90000 167000 120000 280000 324000 120000 120000 T = .
7|0t ks 5 1 126000 410000 180000 130000 336000 330000 88000 290000 28000 250000 370000 166000 140000 QX . .
7|0t ks 5% 4 6000 337000 180000 77000 336000 330000 88000 290000 127000 250000 310000 166000 130000 [ | 28000 9
70t ks =z 16 140000 337000 170000 336000 330000 22000 235000 110000 330000 332000 164000 121000 .
P 4
7|0t ks 5% 18 140000 337000 170000 370000 336000 330000 88000 235000 110000 330000 338000 164000 121000 - | 0 84800 2
7|0t ks 8% 20 140000 360000 170000 410000 383000 369000 115000 235000 120000 40000 279000 143000 146000
7|0t 7 o 8 125000 416000 179000 433000 422000 347000 110000 288000 140000 330000 339000 154000 130000 §$ 110000 16
7|0t 7 o 13 130000 416000 179000 500000 422000 369000 110000 288000 134000 330000 339000 157000 159000
7|0t 7 e 16 155000 416000 179000 497000 422000 403000 132000 250000 134000 346000 3 173000 152000 Al =|-|- 73000 11
7|0t 7 o 19 155000 416000 179000 649000 422000 403000 132000 250000 200000 346000 3 173000 155000 = e ’
7|0t ko e 1 133000 446000 205000 1235000 422000 336000 132000 544000 152000 484000 3 157000 251000 ==k 60000 0.0
7|0t ke o 15 133000 446000 205000 123500 422000 404000 132000 545000 172000 484000 3 157000 234000 = o *
7|0 ko e 18 133000 430000 223000 892000 422000 336000 169000 256000 332000 73000 3 112000 394000
7|0t FiLig 28 14 122000 240000 248000 170000 280000 258000 110000 300000 124000 380000 102000 160000
7|0t g &2 18 130000 240000 248000 170000 280000 258000 110000 300000 124000 380000 102000 160000
7|0t FiLg a8 20 130000 240000 248000 440000 3190000 258000 990000 300000 130000 380000 102000 160000
EE =% SV 10 78000 268000 175000 118000 276000 275000 76000 159000 66000 288000 89000 48000
=L L suv 14 78000 268000 175000 190000 276000 275000 76000 159000 72000 283000 89000 48000
EL =% SuV 15 76000 268000 175000 250000 294000 256000 83000 159000 136000 382000 230000 76000 59000
Bl e Suv 18 84000 268000 175000 179000 294000 256000 83000 159000 136000 382000 230000 760000 59000
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HIE nullgt MIAH, StHE? HIEE 822 BE, EAE2 X &4

alil
40
to
1
o
0L
T
e
H1
1
M

repair_price = repair_price. droplrepair_pricelrepair_price["total"].isnul1(}]. index, axis=0} ##lﬁ o:f-f "Ef] EHEE OIZ0IX repairgtiA BRE SOIE £ ##
eX_1 ST =

m. “ﬂaﬂ“ﬂﬁ’rl = A M . . . . for idx in tadn{rance(len(repair_pricel"repair"1)i):
coating_nul I_list = repair_pricelrepair_price["coating"]=="nan"]. index repalr_mars = resair_mries el Lidd [ o=2 el 1™
repalr_price = repair_price.dropfcoat ing_null_list, axis=0) repair_parts = [ part.split("(")[0] for part in repair_parts ]

repair_parts = [ part.split(".") for part in repair_parts ]
sheet _metal _null_list = repair_pricelrepair_price["sheet _netal"]=="nan"]. index repair_parts = [ repair_parts[i][i].replace(""'", "'} strip() for i in range(len(repair_parts))
repair_price = repair_price.dropisheet _metal _null_list, axis=0) for j in rangellen(repair_parts[i])) ]

ex =[]
exchange_nul |l ist = repair_pricelrepair_pricel"exchange"]=="nan"]. index for i in rangeClen(repair_parts)): .
repair_price = repair_price.drop(exchange_nul | _list, axis=0) if (repair_cartslil in part_|ist) = True :

ex.append(repal rparts[i])

total _null_list = repair_pricelrepair_price["total"]=="nan"].index ex_list append(ex)
repair_price = repair_price.dropltotal_null_list, axis=0) | 07230714 [00: 0067, ?7it/s]

len(repair_price) B S

232714 repair_price["repair"] = ex_list
category_id coating sheet metal exchange total repair supercategory name  damage
= = =
# GHEAE FE THE I-EoF HF 0 as-0000025 488500 175000 145750 1121128 [Front door. 'Rear fender, Front bumper, _ Fullsize car Separated
for i in tadn(range(len(repair_price))): ,
repair_price["coating"10i] = int(strirepair_price["coating"1[i1). replace(",", ""1) 1 as-0000025 488500 175000 145730 1121128 [Frontdoor', 'Rear fender, 'Front bumper’, ... Full-size car  Scratched
repair_pricel"sheet_netzl"1[i] = int(str{repair_pricel"sheet_netal"1[11). replace(”,”, ™)) 2 as0000025 488500 175000 145750 1121128 [Front door, Rear fender’, 'Front bumper. ... Fullsizecar ~ Crushed
repair_price["e:-:change'][|] = int{strirepair_price["exchange"10i1). replacel”,", ""1) s 20000027 436500 262500 267750 1293298 [Front door’ ‘Rear fender ‘Rear door- R ids Sreak
reoefr srleal vatal " I = sl remad 7 arheel kel "I reallagel™ " ....” as- [Front door', 'Rear fender’, 'Rear door’, 'Re... id-size car  Breakage
4 as-0000027 496500 262500 267750 1293228 [Frontdoor, 'Rear fender', 'Rear door', 'Re... Mid-size car  Scratched

. i 011012017 1T0| 2t
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=gl

0o

= & F30lA OI0IXl &sAl2l= 29 2 &5 &K % 0|15 B8 Hgs ?s 8

category_id=[] category_id part repair HQ partl = pd.read_csv("partl_part.csv", encoding="euc—kr")
part=[] part2 = pd.read_csvi"partZ_part.csv”, encoding="euc—kr"]}
LSZEHF[] 0 as-0000002 YEH(ATW)joI Lz 124 partd = pd.read_csv("parti_part.csv”, encoding="eguc—lkr")
_ _ partd = pd.read_csvi“partd_part.csv”, encoding="euc-kr")
for filenane in tadn(label_|ist): 1 2s-0000002 FEH 4z 30 part5 = pd.read_csv("part5_part.csy", encoding="euc—kr")
with open(file_nane, 'rt', encoding="UTFE') as file: o =
Tl . 2 as-0000002 HoBZE  ox 042
contents=json. loads(file. read()) _ o 7 o . qm
for i in range(len({contents["=2ILH="1)): - . parte — parizll art”, |:|I'II'IElrﬂEdI-“1 1] - .
category. id. append( fl e nane.spl 1t ("##") [~1][:-5]) 3 @s-0000002 BEEm2y Bt (042 part3. renanelcolumns = {"part. 1" "Unnamed: 1"}, inplace = True)
part. append(contents[" 2| NS T [I] ['ZHHEE 3 2F 4 2s-0000002 ame =3 25
nAS| e " Kb v - =z Y : ; ;
Lgpgégeﬁz?iggiEﬁ?;?mf[anH%!L?[ ]][[|I'|]Q?£ N 1 = part_cc = pd.concat([part], partZ, part3, partd, part8], axis=0, ignore_index=True)

part _cc. head( )
data = pd.DataFrame({"categorv_id" @ categorv_id, "part® : part, "repair’ : repair. "HO" @ HO})

datal"repair”] . uniauel) Hi_data = pd.mergeldata_drop, part_cc, how="inner'. on="part"]
arrav( D TBF, CZAF CEI2Y, /o0H, A, 22, 0, CouiE, CEE, Hel FIEL R TEEL, EETeC)
TAA0H', C1F30HT, TAERIE], 122 E, 1ASHES, R, R, 1IZHE”. ¢ id t ] “ U a: 1
‘=eiE, Ag], divpes obJect) category_i pa repair [=] nnamed:
as-000002s =E=E SHIH = 179 Bumper
print{lenidataldatal"repair"]=="0ZF]1)) # sxohangs —> ST o= o _ N
print{len{dataldatal"repair"]=="%t"11) as-0000506 =EE A = 2.45 Bumper
. . . . ) _ -0001501 === ST == 45 B
print{len(dataldatal"repair"]=="=Zt"1)) # coating > =TZZL’ & = = L=
. _ as-0001551 EEE HIH == 081 Bumper
print(lenidataldatal"repair"]=="8=2"11) # &= shest metal > &=
print{len(dataldatal"repair"]=="=21"11) as-0001576 ==E =HIH === 081 Bumper

Ho_data = HO_datall"categacrw_id". "Unnamed: 1", “"repair”, "H2"]1]

E Y BE T NG s HOl_data.renamelcolumns = L "Unnamed: 1" @ "part"F. inplace = True)
data_drop = data. copy() HO_data. head )
drop_list = ["", "2, "R, "ESIE", "FRREH, CZEDRAzE, vERe, tHElt, tHASId|” - ’
1/20H", "2, "ZJE", "1/40H", "1/30H", "1/22HE", "1/4=eHE". lfSQtH ] category_id part repair HQ
for drop in drop_list: ) ) , a2s-0000025 Bumper o= 1.79
data_drop = data_drop.dropidata_drop[data_drop["repair”]==drop] . index, axis=0)
as-0000595 Bumper A EE 2. 45
data_drop = dat?l_drool:reselt_indenj:() as-0001501 Bumper =t 15
data_drop.drop( " index", axis=1, inplace=True)
as-0001551 Bumper ErEr D81
data_drop["repair"] . uniquel) as-0001576 Bumper == 081

arrayi ['Eb, "EEE, RS, &, '==20']. dtype=object)

. i 011012017 1T0| 2t
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D SAN UH T YA LEHS SAFD AL 2 FRUA
HQ(SYAIZH0 &2 F= ¥ mergeAl&
£ TFE Bra 2 BHH ¥ ) # S LTS E B #
ide = Hl_data[Hl_data["repair"]=="10EM] . index merge_data = pd.merge(Hi_data, merge_car, how='"inner',on="category_id")
HO_dat a[" repai r"] [ i d}{] = "exchange" _ merge_data. headl: :l
ide = Hl_data[HO_datal"repair"]=="EZM] . index
HO_data["repair"] [id«] = "exchange” category_id part repair HQ damage supercategory_name
idw = HI_ data[Hl datal"repair"]=="=2H]. index 0 as-0000025 Bumper exchange 179  Crushed Full-size car
HLdatal"repalr'1lidx] = "coating 1  az-0000025 Bumper exchange 1.79 Separated Full-zize car
ide = Hi_data[Hl_data["repair"]=="&t="].index 2 30000025 Bumper exchange 1.79 Scratched Full-size car
HO_datal"repair"] [idx] = "sheet_metal”
HO_datal"repair"][idx] = "shest_netal” 4 as-0000025 Bumper exchange 179 Scratched Full-size car

HO_datal"repair”].uniquel) " - - - —
merge_data = merge_data[["category_id", "part”, "damage", "supercategory_name", "repair®, "HJ"]]

arrayl [ 'exchange’, 'sheet_netal', 'coating']l, dtvpe=ocbject)
# 5 SHET &
# EEZ 58 ¥ n_data = merge_data.drop_duplicatesikesn = "first', ignore_index=True)
ick = Hl_data[HO_datal"part"]=="door"]. index n_data. head()
HO_datal"part"][ide] = "Door"
category_id part damage supercategory_name repair HQ
Hl_datal"part"].uniauel) 0 as-0000025 Bumper  Crushed Full-size car exchange 1.79
array([:BumDer', :Hesildlligh’gs', :Fevder', I[.Jo?rl’. ".'.'I'uee!',I'Fl'if'der panel ", 1 as-0000025 Bumper Separated Full-size car exchange 1.79
Fear lanp', 'Side mirror', 'Trunk lid', 'Bonnet', 'Roof'l,
dtvpe=object ) 2 as-0000025 Bumper Scraitched Full-size car exchange 1.79
3 az-0000025 Headlights  Crushed Full-size car exchange 0.44
4  az-0000025 Head lights Separated Full-size car exchange 0.44
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e

=
[=]

El
ol

=c| ¢ (=H, &) 25 SLG &g

0

ItE RE

o
HIE

I &0l 2 04Xl HAH

AL

£28 HQ

- 1QR = Q3(BAIZ R ==)-Q1 (1AIE I =)
- HAJIE=Q3+IQR* 1.5 2L}t 2 &t

Crushed = coatinglcoat inal”damage"]=="Crushed"] coating

separated = coatinglcoat ing["danage"]=="5Separated"] . . . .
Scratched = coatinglcoat ingl"damage”]=="Scratched"]
Breakase = coatinglcoat ingl["damage"]=="Breakage"]

gl =Crushed. quantile(0. 25] H

g3=Crushed. guant i le(0. 75)

i ar=a3—ql I
Crushed = Crushed[Crushed[Crushed[['HI']1] <= (g3 + 1.5=igr)] ["HQ"].isnul 1) !1=True] g

al=Separated. quant i lef0.25)
d3=Separated. guantilel0. 75) x 3 x
i ar=a3—ql :
separated = Separated[Separated(Separated[["HD'1] <= (a3 + 1. 5=iar)]1["HQ"] . isnul 1 () 1=True]

coating

al=Scratched, guant i leld, 25)

a3=Scratched, guant i lel0. 7a)

i ar=cid—al

scratched = Scratched[Scratched(Scratched[["HD'1] <= (a3 + 1. 5=iar)1["H" ] isnul 1 () 1=True]

al =Breakage. quantile(0. 25]

g3=Breakage. quant i le(0.75) g
i ar=q3—ql = x
Breakage = Breakage[Breakage[Breakage[['HQ']1] <= (g3 + 1. 5=iar)]["HI"]. isnul 1{)!=True] <

Hil_coating = pd.concat ( [Crushed, Separated, Scratched, Breakage])
HO_coat ing. head()

Crushed separated scratched Breakage

ili ollo|2oztH|o| Zet
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e

=
[=]

1
3
ol

ol ZE (=, E) 25 SLUSH Y tE RE

(1}
o
He

SRAE HQ 22X &2 = 0|&Xl HAH

AL

- IQR = Q3(BAFER #=)-Q1(1AIE2 R =)
- HHIIZEZ=Q3+IQR* 1.5 E2C} 2 &t
Fender = HJ_coating[HO_coatingl"part"]=="Fender"] coating

Rocker _panel = HO_coating[HO_coating["part"]1=="Rocker parel"] 1 T 44{7
Bumper = H0_coat ing[H)_coating["part"]=="Bumper"] X

we oo o

al=Fender . auantile(0.25) N
q3=Fender .auant i le(0.75)
iar=gi-al =
Fender_idx = Fender [Fender [Fender [['HO']] <= (a3 + 1.5%iar)] ["HY"] . isnul 1()==True] . index g’

®w e oo ommw we

al=Rocker _panel .quantile(0.25) -
q3=Rocker_panel .quant ile(0.71) * : BB
i =gd-ql : ‘ 'é
Rocker_idx = Rocker_panel [Rocker _panel [Rocker panel [['HJ']] <= (a3 + 1.9%iar)J["HI"] . isnul1()==True] . index o coating

ql=Bumper . quant i 1e(0.25) 5 : :

3=Bumper .quant i le(0,75)

iar=q3-ql ]

Bumper _idx = Bumper [Bumper [(Bumper [['HO']] <= (a3 + 1.5=iar)] ["HO"] . isnul 1()==True] . index

Fender_idx, axis=0, inplace=True) -
Rocker_idx, axis=0, inplace=True)
Bumper_idx, axis=0, inplace=True)

) 1 <
1 ¢ §
L]
.
: ==

HO_coating.drop
HO_coating.drop
HO_coating.drop
HO_coat ing head

,_\,_\,_\,_\
X

0

Door Rocker panel Bonnet Trunt Roof

. i 011012017 1T0| 2t
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Ha2 HQE BOXPLOT2Z A3t O| AKXl &2l £ A

|
SIZE PART DAMAGE
10.0- \ 10.0- \ 10.0- \
> L > L L L] > L] L]
part
75- 7.5- Ed Bome 5
A H s supercategory Y EI Bumpe s [ ‘ [
i ) EI Door ¥ v
s x5 ] EI City car Gl damage
El c EI Fende
ompact ca El Head| E Breakage
g so0- Ed Fursizecar @ 50-  : g so0- F Crushed

g :Z:L: EI Scratched

EI Mid-size car
E Roof EI Separated

1 suv
. 5 vaN 25_5 E E sidem n
' == R

BRI RIS

! ! ! \ ! | ! ! ! ! | ! ! ! ! ! ! ! ! \ !
Citycar  Compactcar Full-size car Mid-size car SuUv VAN Bonnet Bumper Door FendeHead lighRear laRpcker paneRoof Side mirrofrunk lid Wheel Breakage Crushed Scratched Separated
supercategory_name part damage

]
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Preview

A
4

XS
(supercategory_name)

u#=8 H(damage)

A 2k(color)

A & (year)

2|50 /2|0

=% (coating)

L o=

Purpose
A o HE U5 220 ALES ALE, ok 7Y, Mo, A0
3

B242)

{sheet_metal)

ERCEELEEERS:

L

~ 00
Qﬂ
<
&
1>
AS]
A
N
==t
30
10
=
o
02
oor
njo
=
ﬂ
rr
P
H
U
Qﬂ
9
40
o
oY

Al
IZ] 28517 #loff tldet 24

L

True

True

True

True

True

True

True

True

SHA st
(exchange) H| o
True HE M0 Pvalue’t 72|05 &S
True 2 & H4=0] P-valueZt 72|0|5HA &3
True coatingt exchage /I 72| 0|2t ALO| 7} &
Mot Me 28 0| BHE
True PE #H0| Pvalue/t 72[0[5H| 2HS

0
|0
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HQ

10.0-

7.5-

5.0-

25-

0.0-

Breakage

Crushed

damage

Scratched

.-
oY
of¥

Separated

damage

EI Breakage
l;l Crushed
$| Scratched

Separated

HQOIl CH&t PART, DAMAGE, SIZEEZ ANOVA
H=8 HQO EHé B X0l= 010I5HKIBF =

100-

75-
part
EI Bonnet
EI Bumper
EI Door
EI Fender

9 s0- E4 Head lights

$| Rearlamp

EI Rocker panel

El Roof
Side mirror
B E El Trunk lid
25-

R

Bonnet Bumper Door Fendedead ligitear [dRgeker paneRoof Side mirrdiunk lid
part

0.0-

a8 aAl, 2 H=ILHQO S &= 010 ] B#EH F
=

oz BOIXl &

10.0-
75-
supercategory_name
EI City car
EI Compact car
% 50- ;l Full-size car

;l Mid-size car
= sw
= van

City car Compact car Full-size car Mid-size car SUY VAN
supercategory_name

. i 011012017 1T0| 2t
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1. coating

1. part

setwd("CHisersifacorniiDesk topfiZl S 2 (2)")
coating<-read.csv("coating_partl.csv", encoding = "EUC-KR"}

fit <- aov(Hl~part, data=coating)
summary(fit)

1 Of Sum Sa Mean Sa F wvalue Pr(>F)

i part 9 165285 TH3EZ 32038 <Ze-1F ww=
# Residuals 488082 279722 1

# —_—

H Sianif. codes: 0 "sxx' 0007 "xx' 001 » 003 00010

- PrOF) <2e-16 © THETACH THARE G0l UCHD BEHE
- MERHY FANN B2

part MEarn

<chr> <okl >
1 Bonnet Z.B6
2 Bumper 1.96
3 Door 3.33
4 Fender 2.33
5 Head lights 0,457
B Rear lame 0.336
7 Rocker panel 1.24
g Roof 4.23
3 Side mirror 0.313
10 Trunk lid 2.75

= A =] =
HQOIl CH &t PART, DAMAGE, SIZEZ ANOVA 2 & & Al, 2t Bi=DJ HQOl S &= 0180t BEJ
A = = — =| — = A o
ETI:’E:‘ HQOH EHP_" %‘EI}OI: D|D|O|’X|E+ IEE EO|X| ETE QAE
2. damage
fit <= aov(HO~damage, data=coat ing)
summary(fit)
1t Df Sum Sa Mean Sa F value Pri=F)
i damage 3 4137 1379.0 1527 =2e—16 »nx
##f Residuals  48B0BE 440841 0.4
-
# Sionif. codest O 'wex! 0,001 '+ 001 <005 LT O N
- Pri>F) <216 MEFFE D THAIZE FFf0| 2ctD BHE
- MEFEEE T 22
damage mean
“chr> <dbl>
1 Breakage 2.22
2 Crushed 2.45
3 Scratched 2.46
4 Separated 2.32
3. supercateory_name
fitl <= aov(Hl-supercategory_name, data=exchange)
summary(fitl)
o Of Sum Sq Mean Sq F walue Pri>F)
1t supercategory_name 5 10416 20831 2312 <216 wxx
1 Residuals 563044 507304 0.9
# JE—
O Sianif. codes: O teeee’ 00001 'ex' 001 =t 003 01T
- PrizFi<Ze-18 @ AFEF2] 2D = DEA2 ZFH0| 20D 28
- xHE 28 WEAZ Ho
supercategsory_name  mean
<chr <dbl>
1 City car 0.033
2 Compact car 0.715
3 Full-size car 1.08
4 Mid-size car 0.932
5 5V 1.09
B AN 1.08
HH =
. i 0101 Z017 150 2
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MobileNet
L2 norm
Filter:128
Ir=1e-5
Epochs=80

1%
o>

[1]OE R T2 2E 27

hase model = MobileNety?(input_shape=(image_size[0], image_size[1], 3, include_top=False, weights='imagenet')

mode| = Seguential ()

mode| . add{base_model )

mode | . add(Global dveragePool ing20( ) )
mode| .add{Dense(1258, activation='relu', kernel_regularizer=regularizers.2(0.01)))
mode | . add{Dropout (0.5] )

mode | . add{Dense (12, act ivation="softmax'))

mode | .compile(opt imizer=Adam{ learning_rate=1e-5), loss='categorical_crossentropy', metrics=['accuracy'])
early_stopping = EarlyStopping(monitor="val_loss', patience=5, restore_best_welghts=True)

start_time = datetime. now()

result = model . fit(x=train_generator, epochs=80, validation_data=test_generator, callbacks=[early_stopping])
end_time = datetime. now()

print(" &2 AlZE ", end_time - start_time)

test_loss, test_accuracy = model . evaluate(test_generator)

print(f'Test Loss: {test_losst')
print(f'Test Accuracy: {test_accuracy}')

e, ili ojo|=ot7tH|o] 2




[1) Ot B g ol 28

A MEE st A F9E HERE dd = = U2U, #HE0| Ol =.

LOSS ACCURACY

— train_loss 0.9 1

——— validation_loss
0.8 7

o
=
1

o
h
i

-
J Epoch 75/80
v m B5/65 [ ] - 955 isfstep — loss: 2.0295 - accuracy: 0.9159 - val_loss: 2.1941 — val_accuracy: 0.8641
Vi — 0.5 4 Epoch 79/80
(=] = * B5/65 [ ] - 95s 1g/step — loss: 2.0397 - accuracy: 0.9155 — val_loss: 2.2100 — val_accuracy: 0.8641
- o Epoch 80760
H B5/E5 [ ] - 96z 1s/step — loss: 2.0129 - accuracy. @ - wval_loss: 2.2174 - val_accuracy:
D 4 = 22 AIZE 2126141 . 7h2524
* 20/20 [ ] - 23z 1sfstep - loss 2.1820 - accuracy: 0.8673
Test Loss: 2. 182039260864208
Test Accuracy: 0.8673139214515686

o
W
1

0.2 —— train_accuracy

— validationi_accuracy

0.1 A

I 1 I I

0 20 40 60
epochs
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CIOIXIE ==c|JtZ0l &0I5kJ[0l JtH&ES floll CI0IX &4 42 EFdiF=s 28 44

ResNet

- Filter:64
- lr=1e-5 LOSS acc

- EpOChS=30 1.6 1 —— frain_acc
—— validation_acc
0.8 4 T
1.4 -
1.2 - Dl?

I from matplot|ib. chook import flatten
7 base_model = Reshet50(vweights='inagenet ', ﬂ 1.0 1 E 0.6 4
3 include_top=False, [=] 1%
4 input _shape={ IMAGE_SIZE, IMAGE_SIZE, 3)) =
: - ; = OIS = D-B T

model = Sequential () # FcHIS RHEMHED 0.5 1
7
B nodel . add(base_mode| )
9 mode! . add(Flatten( ) 0.6
10 model . add{Dense(B4, activation="relu")) # S-S 0.4 -
11 mode! . add(Dropout (0,65 ) -
12|
13 0.4 1
14 moclel  add{Densel 4, act ivation="softmax'))
15 0.3 N
16 mocel . conpi el loss="sparse_categorical _crossentropy’, T T T T T T T T T T T T
17 opt Imizer=hdan(|earning_rate=1e-5), 0 2z 4 7] 8 10 0 2 4 6 8 10
18 netrics=["accuracy'])
19 epochs epochs
20 tf_stop = tf.keras.cal Ibacks. BarlvStopping(monitor="val _loss', patience=a)
21

22 nodel . summary()

. il oo =ot7tH|O) 2



[2] & H|O]X| EHE 2 30

1%
o>

YOLOZEE &Eol(d CI0IXl &#E

o

Floll bboxBESS TXTIE 2 BtS)| #gt dxlc| UF

- = Cl2 SlA 2 Ol o=
1. %M JSONTHY 7|1, BBOX HINZH S MCHHI 82 XY, DF W4 2. 300N YoL0R2 DS HSE FRA U
image_id=[] . ¢ gl
category_id=[] import glob
width=[] import zlo_flle
height=[] from tgdn import tadm
223228[1[] # S EF IL oE TE

file_pattern = '0:/car/data/Training/ feature/TS_danage/ danage/+ . ipa’

# commer JIEF hoxE venter E hhox= S output_path = 'D:i/fcar/data/Training/ feature/T5_danage/danage/danage_train_inages. zip'

def corner_to_center{bbox): o e
¥, v, width, height = bbox # Qe HE pias FPel

file_paths = glob. glob(file_pattern)

center_x = int{x + width / 2)

S _ intly + height / 2) with zipfile. ZipFileloutput _path, 'w', zipfile.ZIP_DEFLATED) as zipf:
# lgdns AFSSIH ST HF FHA
D (eEiRer s GERer. v, oldkh, il for file_path in tadn(file_paths[80000:97500]1, desc='Compressing files', unit="files'):

zipf.write(file_path, arcname=file_path.split('/'J[-11]

=0 # 3979071 20 B S O & N2 e
o % B Sl LY 29 U 2] Conpressing files: 100%| IEEEEEG— N | | 7500/ 1 7500 [07: 56<00:00, 36, 70F | es/s]

for file_name in tadnflabel_list):
with open(file_name,'r') as |:
contents=json. loads(j.read(})
train-txt T+ =
for i in range(len{contents["annotations"])):
image_id.append( label _list [nun] . split (") [-11[:71)
category_id. append{contents["annotations"] [i]["category_id"])
width, append{contents["images"] ["width"])
height . append(contents["inages"] ["height "]}
bbos, append( corner _to_center(contents["annotations"] [i]["bbox"]11])
danage. append(contents["annotat ions"] [i]["danage"])

file_pattern = 'C:flabelsi+ txt"
output _path = "C:flabels/danage_train_labels_97500.zip'

# I8 HE HAE SFes
file_paths = glob. glob(file_pattern)

with zipfile ZipFileloutput _path, 'w', zipfile.ZIP_DEFLATED) as zipf:

num+=1
# lgdns AEEY I HE HA
car_repai r=pd,DataFrame({" image_id" rimage_id, "categorv_id":categorv_id, "W'iwidth, "H":height, for file_path in tqdm(fi |E_DathS[BDDDD:9?EDD] , desc="Compressing files', unit="files’ ) :
"hhox" hbox, "damage": damage}) zipfowrite(file_path, arcname=file_path.split(" /" 1[-1]1]
10| | 255405/ 255485 [35:16<00:00, 120.72it/s] Compressing files: 100 | IEEE—_— N | | 7500/ 17500 [01:14<00:00, 233.91f1les/s]
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YOLO

AR M g

[2] Th& CO]X] EHE 22

ARIC o &t =0 A= BBOXS 2 EE a0

{"id": 3, "image id": 1, "category id": "as-008274e&",
"area™: 1830.0, "bbox": [5¢8, 470, 57, 4%], "damage":

{"id": 4, "image id":

1, "Category_id": "as-008274e",
"area": 273.5, 152 :

"bbox": [5%94, 4%3, 31, 15], "damage"™:

"Scratched",

"Zrushed",

T

\
Corner BBOX (X, Y, W, H): [568, 470, 57, 49] \\ 1 \
Center BBOX (X, Y, W, H): [598, 495, 57, 49] \l

v

S| &= : (800 * 600)

v

Final BBOX: [0.747,0.825, 0.071, 0.081]

[0001061_sc_123724.jpg ]

31

. il oo =ot7tH|O) 2



1%
o>

[2] o} O|O| X| £HE o 22

BBOX = 24, XEHE, YA H, W(UHI), Y(=01) / YAML N &4

[0001061_sc_123724.txt ]

{Crushed:0, Scratched:1, Breakage:2, Separated:3}

3 0.26575 0.21507352941176472 0.235 0.18198529411764705

1 0.6775 0.5193014705882353 0.25325 0.07077205882352941

1 0.35625 0.36121323529411764 0.0225 0.02113970588235294.2
1 0.39375 0.2113970588235294 0.03875 0.024816176470588234

YAML It X &

train: /content/damage detection/train/images
val: /content/damage detection/valid/images

ne:
names: ["Crushed", "Scratched","BreakagE","Separated"ﬂ

Cllo|Ee| =
Train : img, txt : 3371371
Valid : img, txt : 58287

[0001061_sc_123724.jpg ]
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YOLOZEE &3ot({ Clol Xl HHE
St ima_size = 576
batch_size = 32
1.910]E{ =4 epochs = 30
11 B2 4
- data_path = os.path. join(DATA_ROOT_DIR, “data.vaml™)
1-2 trainE imagesTt2 labelsTH2 | vam|_path = os.path. join{YOLOWE_ROOT_DIR, “models/volovBs.yaml”™)

weights_path = os.path.join(YOLOWE_ROOT_DIR, “volowBm.pt™)
train S imagesTt 21} labelT}2 2| 0| 20| B=X| set()2.2 0
lpython3 {os.path.jointYOLOWE_ROOT_DIR, “train.pw” ) #
——img {img_size} #
—batch {batch_size} #
——epochs {epochst i
——data {data_path} #
2-1 yolovs B-Et0|EE| EX] ——cfa {vaml_patht it
——weights {weights_path}

1-3 validation & images, labels T+ 2 =

]
Hl
ok
ro

valid image It 2 1 label T2 2] 0| 20| B=7] set()

2 ¥olovs source R 27

2-2 Pretrained 22 2%

2-3 Yam| THY 4 H

||||-

[y

4.04=

. il oo =ot7tH|O) 2
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YOLOZEE &Eol0 CI0IXl EE Al

YOLOWEs summary: 157 layers, 7020913 parameters, O gradients, 15,8 GFLOPs

Class Images Instances F R nAPs0 maPS0-95

all BO00 24212 0,355 0,277 0, 0883
Crushed BO00 3648 0,342 0,248 0. 0594
Scratched BO00 12246 0,362 0,29 1, 231 0.0913
Breakage 5000 P 0,344 0,265 0,227 0, 0843
neparated 5000 5056 0,37 0,304 0,253 0,108

Fesults saved to volovwS/runs/trainfexp

/

Map50 Z}0] 0.2292 50| EX| %43.
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YOLO YOLO2 Y S &25/0{ GI0|X B

M5 HME QU =
=

BBOXC| A 7| £ xZE 9l =4 tdépsgaglrz - Elcl::léli_llsersfacornf[)esktor::ufdamage_uaI id_labels_30000/ |abel "
S 2 X2 7 AX|(w * h<0.004)
# OISR e o5 it B2 e
txt_files = [file for file in os. listdir(directory) if file.endswith{" txt")]
bhox['multiple'] . describel ) for txt_file in tadm{txt_files):
file_path = os.path.joinidirectory, txt_file)
count 126482, 000000 with cpen(file_path, "r') as file:
mean 0, 073464 lines = file.readlines()
Std 0. 123463 #w o+ b SO MresholdEO FE F ANF A
Mmin 0. J0000& lines = [line for ling in lines if float(line.split()[3]) = float(line.split()[4]) == threshold]
iy s 0. 004010
with cpen(file_path, "w") as file:
Nk 0. 0159350 file.writelinestlines)
7ol 0073231 # E0f EofE L oAs B FA
= =l - = S
Mas . 1", 000000 with open(file_path, "r") as file:
Name: multiple, dtvpe: floatbd lines = file. readlines()

lines = [line.strip() for line in |ines]

with cpen(file_path, "w") as file:
file.write("#n". join(lines))

. il oo =ot7tH|O) 2
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[ - (=) — - EF=3 =
YOLO )gS 7H+JE _?_l of L & YOLOZZ'S &8510{ CI0IX B

{», P ‘“/é/’-\\ ‘ Ultralytics YOLOWS.0.131 g7 Pethon=3.10.12 torch-2.0, 1+cul18 CUDA:O (Tesla T4, 16102MiE)
) V4 Mode!| summary (fused): 188 lavers, 11127132 parameters, O gradients
Class Images Instances Box(P R maPE0  maPS0-95) :
all BEZ5 17919 0. 449 0.352 0. 361 0.185
Crushed BE25 317a 0.439 0.2584 0,287 o122
Scratched BE25 7939 0. 451 0,392 0.37 0.193
Breakage BE25 2345 0. 457 0.409 0.3584 0.194
Separated BEZ5 4397 0. 443 0.443 0. 404 0.23
opeed: O, 3ms Preprocess, E.Sms_inference, 0.0ms loss. 2.1ms postprocess per image

/

Map50 Zt0] 0.22 -> 0.362 2 7§ M

ili ollo|2oztH|o| Zet




k& [3]HQ EE &
=c|YEE A2 HS= fIotH RandomforestE 0| &
2 2= WFH0A GIOIE 4 51 HE ALESHE 20| HESIX 20t ER2 7=
Coating Sheet_metal Exchange
Coating feature importances Sheet_metal feature importances Exchange feature importances
Bonnet Bonnet Bonnet
Bumper Bumper Bumper
Door Door Door
Fender Fender Fender
Head lights Head lights Head lights
Rear lamp Rkearlam;‘) Rear lamp
ke pane rockerpane fockerpanel part damage supercategory_name HQ
Side mirror Side mirror Side mirror
Trunk lid ke T 0 Bumper  Crushed VAN 1.79
B?;';;g: Breakage Breakage
Scratched (Jrushed Crshed 1 Bumper Separated VAN 1.79
Separated Separated Separated
City car City car City car 2 Bumper Scratched VAN 179
Compact car Compact car Compact car
Full-size car Full-si II-si .
Mid-size car ML:d-:E:E:: ;Td-::i;i:; 3 Head |Ight5 Crushed VAN 0.44
Y Suv SUv
VAN , ; . , ' ‘ : VAN . : : : ] VAN | ' , 4 Head lights Separated VAN 0.44
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.0 01 0.2 0.3 0.4 0.5 0.0 0.1 0.2
563045 Bumper Crushed Compactcar 2.11
563048 Bumper Separated Compactcar 2.11
563047 Bumper Scratched Compactcar 2.11
563048 Wheel Breakage Mid-size car 0.55
563049 Wheel Scratched Mid-size car 0.55
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HQ model accuracy (cv=10)

0.80 1
Coating Sheet_metal Exchange
0.75 1
0.70 precision recal | fl-score  support precision recal | fl-score  support precision recal | fl-score  support
I 0.90 0.28 0.43 6294 I 0.62 0.44 0.52 30859 1 0.98 0.95 0.9 118480
2 0.56 0,79 0.65 52667 2 0.42 0.74 0.53 28515 ¢ 0.50 0.29 0.37 17014
| 3 A 0,37 0.42 50751 3 0.00 0.00 0.00 10516 3 0.46 0.41 0.43 12793
0.65 4 061 043 054 30723 4 0.00 000 000 2667 4 0.0 000 000 850
accuracy 140435 accuracy 0.48 7557 accuracy 149137
0.60 Nacro ava 0.64 0.48 p 140435 Macro ava 0.26 0.29 0veo 12557 macro avd 0,46 0.41 O 148137
- |weighted avg 0.56 0.55 0.54 140435 yeighted avo 0.43 0.48 0.43 72557 weighted avy 0.7 0.82 0,80 149137
0.55 1 -
0.50 1

-
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Red Hands Home
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6. At EtelA 4

Al O
ol H
[1] DATA
A.7|Z Ol AlusonN)d| Y= REHE &EX
B. H|-& HX}

oS0 et 2 Yots S YH|IE B Z=toh & 0= =7+
> XXt B 7t HALZ oot && Kot

p LF 2Z0| Hist ClH| e 71428 =7F, 28| 7t s (28 BF 5)

[2] MODEL

A. DL/ML
p OEE2 =7 L2 M CH S IHE 12 S7HEEE &0, 2|0 =0)
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