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3.2 o]2 g ¥ de (Neighbor Frame Filter)

Al B]E Fhlels # Al HESE o= 7t S| Ht ko]
s And Qg utS Esfof gt o] &
7} dA5HA WA A] et 7MY o=
Neighbor Frame Filter(o]-% T8 HE)E HA S} o] D= A

T A B2l e}, a2l e ZEde] 7 YZ RO ghe| Bae

f-1(x,y) (3.7)
EfZ] T o] g Zre
fo(x,y) (3.8)
EtZ] T Qo] H|F[7]& 2 d5t= W4
B (3.9)
215 ool gA gre
fri(xy) (3.10)
At FAFol A g2
g(x,y) (3.11)
21



g) = (D) 1) +Bx folen) + (P ey G12)

EFE AR} A

g3t7] Avt Fo] WAy

a =
&2 ofefj o] ;e At
E 1 fofl mb2 BFE |A 9 A ¥E(%) - AAA
B 0.8 0.5 3
g Ao 18.90842307  18.90842307  18.90842307
He T o 18.82206668 18.77539735  18.72776267
WA H]-8(%) 0.456708591 0.703526262  0.955449315
H2: fof mbE BE WA Y A ¥E(%) - 4B
B 0.8 0.5 i
Hel Ao 40.69759848  40.69759848  40.69759848
¥e T o 40.59209598  40.52595431  40.50019758
WA H8(%)  0.259235195 0.421755017  0.485043098
3 3: pofl M2 B WA A HE(%) - AAAC
B 0.8 0.5 :
Hel Ho 35.59701568 35.59701568 35.59701568
UE T o 35.49729388 35.49919387  35.48955479
7N B&(%) 0280140894 0.274803387  0.30188173
e A5 ol vis 28 48 & fdo 2& WA idd Ade &
5 Qlok T 7t ol 71 S5 AjAD Hlgol 52 A SISt
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3.3 7k e (Mean Filter)
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32 AbgsheT, ARt mep
5] BATE ALgote] QATEFS FY 45 gtk B Aol AL 3X 3
35X 5 Bah WEES ALgsto] A WS Wers X 5 Bl

W R o 2 Ao 20 WHE ALSFITH 194 B 5] Abgo]

S
kernel = 3.13
TN ksizewidth  ksize-height | . . G-13)

3x3 Bagt 2

1
3><3MeanFilter:§ 1 1 1 (3.14)
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5x5 B3t U

1
5><5MeanFilterz$ 111 1 1 (3.15)

<)

WA BF WA} olefe] Ht ol Be| F

|
2
=
o
rid
sl
filo
ke
=)

ol

HE4:3x39H A8 Al 2F BAH A BE(%)

AR AAA 2B AAC

el Ao 18.90842307 40.69759848 35.59701568
de S o 18.81688165 40.56830517 35.48845434
A B]S(%) 0.484130408 0.317692722 0.304973158

H5:5x5 WE] A8 A BE BA 2 AL H1&(%)

A4 HAA 4|4B HAC

e Ao 18.90842307 40.69759848  35.59701568
Ug oo 18.6786618  40.38362818  35.32346247
WA H8(%) 1215126589 0.771471309 0.768472314
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3.4 7}F9A|Q ™ E (Gaussian Filter)

N

7h5A10k B

rr

455 o]u]A] o] o] 27} B RS TS Holat
T 7Pk ALgRih WE o] Aol 2 AWH 02 86 + 1 AHT)
HEO AL, 1 o]ele] Zhe A 09 7] eIt o, = 1¢]
739-0] 1249 7h9 A9t W mhAT s of (44 BI6) 9} 2o,
124 7H- 4|9k (o, = 1)

[N

rlo

= <0.ooo1 0.0044 0.0540 0.2420 0.3989 0.2420 0.0540 0.0044 o.ooo1>
(3.16)
olu| |0 2-85}7] 9J5f 22 7L A X E o] gttt 2214 7}
FAIRF WHE 134 7R AR EE o 12 7heAlqE B 3] P
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9ghe 7473, ofee] Hult 1o] Wk 2211 7}9 A BEE A
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0.0000 0.0000 0.0000
0.0000 0.0000 0.0002
0.0000 0.0002 0.0029
0.0000 0.0011 0.0131
0.0001 0.0018 0.0215
0.0000 0.0011 0.0131
0.0000 0.0002 0.0029
0.0000 0.0000 0.0002

0.0000 0.0000 0.0000

271 7H A BE P

Gs(x)o(y)

0.0000
0.0011
0.0131
0.0586
0.0965
0.0586
0.0131
0.0011
0.0000
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0.0001
0.0018
0.0215
0.0965
0.1592
0.0965
0.0215
0.0018
0.0001

= — ¢
V270,0,

0.0000
0.0011
0.0131
0.0586
0.0965
0.0586
0.0131
0.0011
0.0000

0.0000
0.0002
0.0029
0.0131
0.0215
0.0131
0.0029
0.0002
0.0000

0.0000
0.0000
0.0002
0.0011
0.0018
0.0011
0.0002
0.0000

0.0000
(3.18)

(3.19)

0.0000
0.0000
0.0000
0.0000
0.0001
0.0000
0.0000
0.0000
0.0000




(a)o=1

(b)o=3

(c)o=5

18 21: 7R A
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(a)o=1

.‘: ' I‘co.! - o'u:~

(b)o=3

(c)o=5

1% 22: 7Fo Aot WE HgH o]u|x] : A MB
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(a)o=1

(b)o=3

(c)o=5

1% 23: 749410k W A-g5 o]n|x] : AAC



919] (23 2. (2% 22, (19 2312 B9 o7} ARSE ojuj| 9

Lo 27} wo] ZAastgl ot BAKle] AL AL 2 % 9r.

T 6: 719 AI9 WE] 18 4]

EH
M
e

A 9 A E& (%) : A

o 1 3 5
ZH %_ 18.90842307 18.90842307 18.90842307
g & 18.78261989 18.20132343 17.44316861

7iA H]-& (%) 0.665328806 3.739601347 7.749215539

H7:7HAS EE A8 A 2 w12t B WA HE(%) - 4B

c 1 3 5
oH 7“_ 40.69759848 40.69759848 40.69759848
Oy & 40.52197148 39.80154137 38.91735634

WA H]g(%) 0.431541416 2.201744433 4.374317408

T 8: 7F9AIF HE] A4 Al BF w2 /R H-8(%) : AAC

o 1 3 5
deg Ao 35.59701568 35.59701568 35.59701568
g T o 35.44744116 34.75150015 33.82453146

WA H-E(%) 0.420188375 2.375242745 4.979305674

7hAIRE HE O] BF WA (0 =1, 3, 5)& °]-§3t] o7t AR E
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W
wn
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7+gk = e (Median Filter)

o
Ak, 702k Bl W9 TA 2L g ol xuke Fu[g)sHe
7o) ek

59 371 Bl A§ A BE WAL AH 01E%) : AHA

B Aol = 3 5 7
el Ao 18.90842307 18.90842307 18.90842307

HE 5o 18.87172057 18.78487023  18.64112358
A H]8(%)  0.194106643  0.653427535  1.413652989

H10: 33 28 A8 A 35 w9 A H1&(%) - 4B
A Apo]= 3 5 7
0e Ao 40.69759848  40.69759848  40.69759848
Ue o 40.64362904 4052581107 40.36194558
WA H8(%) 0.132610857 0.422106977 0.824748653

1: 5702 WE] Ag A B2 WA D A ¥8%) : AAC

B Apo]= 3 5 7

gl Ao 35.59701568 35.59701568 35.59701568
e %o 35.56933681 35.49661626 35.37525775
WA B]E(%) 0.077756146  0.282044474  0.622967762

2RI REG BRAAE 237 5 o] £eky B HE ol =
7h B3] WA F9 Al B 5o WHE At Lo =7t Bl
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A517] w2l Bol A 2A] Mol ko] 28 A Ask = &Tt 2
275t AuE o] AT} Fet AHATE So met ZAEE ol

e

Z9 A=7h i tp27] fi2ef o]z H&E BT o= flrh 2
Ao A= o] 29 H&o] 5% WS 7Hdstlrh. A2 AR 5%
] 7He-AQE o] 25 A dstel Sk W o] ks ATskaL, 7heAl
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(b) 719415t FEl (0 = 1) 425 & Eu]d o]u|7]

(c) 57k Filter(ksize=3) 2-& ¥ glu]d o]u|Z]

A9t el (o = 19} F3Ht Ll

0 24: 2T F 5 o] zof g5 7hgAled
HA

|
(ksize=3) H-§ 59| gnu|gd oJu]z] :
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(b) 71915t FEl (0 = 1) 225 & Eu]d o]u|7]

L] t

{ v' & )
..4 ',.s' hae 0. I;';'“

(c) 574k Filter(ksize=3) A-8 ¥ g n|'d o]n|Z]|

AR EE (o = Do} S04 2E
4] 4B



(b) 719419t FEl (0 = 1) 225 & Eu]d o]u|7]

(c) 574k Filter(ksize=3) A-8 ¥ g n|'d o]n|Z]|

et ZE (o= 1ot T TH

19 26: 223} T3 o] 20| Tt 719 A%k
AAC

|
(ksize=3) X8 X9 2] gu|gd oJu]z] :
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3.6 AFxY I e (Sharpening Filter)

A BHPNE G4 ojzto] o Faish L BrEs o
2 Btk ol 2 AAS] gIote] ol WHE AXY AAT} tha
7)=E] A So] tha] Aohd ojn| A2 Bes]

) AR Ay WIS 7S] o) BaEak Be), 7heAle

o 52 SETIh Aol JAgol AR Bel 2 Aok BA e Sol

h(x,y) = f(x,y)+7-g(x,y) (3.20)
= AR "EE QS A1, g(x,y) Q] WE Afo] 2 AR
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A3 AR (%) (y=1) : AIAA

5 10

18.90842307
19.03129957

18.90842307 18.90842307
19.83267841 20.59732394
4.888061468 8.932002761

)

& A 32 1A H WA BlE(%)(y=1) : A 4B

o 1 5 10
g A 40.69759848 40.69759848 40.69759848
e & 40.88612581 42.15992687  43.4630427
WA B]E(%) 0.463239448  3.593156461 6.795104189

14: A T A g A

=

=
-

=)

28 70 HlE(%)(y= 1) : AAEC

o 1 5 10
g A 35.59701568 35.59701568 35.59701568
g & 35.73913597 36.59309172 37.35690183
WA B]-E(%) 0.399247776  2.798200981 4.943914872
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(ao=1

(byo=5

(c)o=10

71 27: Az W (Sharpening Filter) 28 F-0] ju]d o]m|z|(y=1):
AA



)

(c)o=10

1% 28: A P (Sharpening Filter) 26 F0] Huld o]l 2] (y=1):
248
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(ao=1

(byo=5

(c)o=10

1% 29: A P (Sharpening Filter) 216 F0] Huld o] ]z (y= 1)
A4C



ar

1L
ar

15: AP BY 28 A ZF HA

&

al
=

WA Bl&(%) (o =1) : AHA

—

Y

5 10

0g A 18.90842307
g = 19.03129957
WA H-8(%)  0.649850565

18.90842307
19.45725551
2.902581739

18.90842307
19.97630761
5.64766579

16: A WE 28 A BE WA 9 A4 &) 0= 1) 4B

v 1 5 10
og A 40.69759848  40.69759848  40.69759848
0 & 40.88612581 41.54730087  42.26066206
WA 8] 8(%) 0463239448  2.087844061  3.840677695

~J
>
=
ol
=8
,
iy

8 A BE WA B A W0 = 1) : AHC

1

5 10

o g 2 35.59701568
ug = 35.73913597
A H-8(%) 0.399247776

35.59701568
36.14432644
1.537518655

35.59701568
36.51711577
2.5847675
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(©)y=10

-1 30: AFxgd EE|(Sharpening Filter) 2-§- %-2] Ejn|d oJu]%](c = 1)
A
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@y=1

00 A

©y=10

19 31: A3 EE|(Sharpening Filter) 2{-§- %-2] Eju|d oJu]%](c = 1)
- A AB
LR R W)
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@y=1

C©y=10

19 32: A3 EE|(Sharpening Filter) 2{-§- %-2] Ejn|d oJu]%](c = 1)
A
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3.7 <°FdlsF d g (Bilateral Filter)

P Do BAEE AEsH e fA5HA o] 22 7
1 5 Aol o] A7t W HA gt
Hol7t 2 ) 22 7EAE Ak Pejolth. thk, BE 9| 4% o]

LA dqtero] got Ak e 7 A2l AlLHo A= EH O A7]E

b
>,
Y
rlr
gL
lul
§
.ﬂ

N
rE
JEL
rué

EFE "2 6,91 7FAIRE 22 ok, Se BH O 271, W&ol 19]

A9 44 0, p ol A FYF Bl Pk

E)%Hpqm%ﬂm ANz (3.21)

qES
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I 18: oFHlsF o (Bilateral Filter) -8 A] 15 Hx} 9 74 H]-E(%) :
M A A
B

"_QE'] }‘]'ol-;—(- GColorzlo, GSpaceZS c7Col()r:20’ cSSpacezlo

e A 18.90842307 18.90842307

g & 18.86957507 18.65580901

N4 v 0.205453431 1.335986934

B 19: FreF D E{(Bilateral Filter) 2-8 A] 25 Hx} 9 7§44 H]-&(%) :
Al B

%E] }\]-O]Z Gcolor=10, GSpacezs Gcolor=20, GSpacezlo

g A 40.69759848 40.69759848

g & 40.65315967 40.39564485

74 8] 0.109192703 0.741944589

3 20: oFuFsF I | (Bilateral Filter) -8 A] 15 Ha} 9 7|4 H]-&(%) :
AAC

E\EE]E:' }\]-0]_2_ Gcolor=10, GSpace=5 Gcolor=20, 6Spacezlo

g A 35.59701568 35.59701568

g & 35.59269168 35.54055518

AA ble 0.012147077 0.158610216
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(b) GCOZO}’:lO’ GSpacgzs

(C) GColor=ZO> GSpacgz 1 0

1% 33: of4loF I ] (Bilateral Filter) 2-8 A 50] g]n|yd o]u|z] : Al AHA
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(2) ZFE 9& olm]7A|

(b) GCOZO}’:lO’ GSpgcgzs

(C) GColor=ZO> GSpacgz 1 0

719 34: oF+ sk o ] (Bilateral Filter) Z]-8 2% 9] g]u]d o]u]|z] : Al4B

iz}

48



(a) AFH 92 o[n|A]

(b) GCOZO}’:lO’ GSpgcgzs

(C) GColor=ZO> GSpacgz 1 0

719 35: oF sk o E](Bilateral Filter) 2-8 A% 9] g]n]yg oJu]z] : AHC
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(Layered Filter)
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3.8.1 3x¥ F 1 F 3D Point Cloud)

=49 dAAR FAS FAGH] Aste] S X, Y, Z FEA 9
=2 el A 3244 A =52 H?H3ED Point Cloud)o]2kal §F
t}. g & 55t0o] 2&H 321¢ 07 o]F o7 HE2] A3H3D Point
Cloud)& =olof et A& Fejsto] AjZtA o g st ofefjo] [19
+= A1 9] o]m] 7]

9 37: 34 4 FHEE 4E | Huld ) 79

tysvesvoay
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3.8.2 7Y 2 A2 A=7](Canny Edge Detector)
AU mAE A&7 oluA]e] BA =g HEche garaEo]
ok vl et e Ee] A e e utA T g AMSSE BA
AE S A7]9k o]-85}7] wge] BAe FHo] W
A2 AEElo] Ao 91x]E AotA AT 5= g wo] Ak
9, Y BA 2 AE7]= QA Eolvhe BRlo] AARE =2 of 7
Hlg3 o2 Jfo] HEH BAY F 7P AAle 7k BAEE AE,
gt mA oA g o= HESH= Aol otk whaba] 2 Ao

jm |
A ol B 958 AU BAE AE7)S A ste] AF st

Edge Gradient(L1 norm),

G| = /G2 + G2 (3.22)

Angle,

G
O=tan" ' [ =2 3.23
an <Gx> (3.23)

9] 2HHAEL] F7]|} o] FedS oA A9 4
AHgSto] f4bstal, Kot whE AAkE QoA I HIE 27| = Lk
2 Al L2 2, v 0, 455, 90, 135 2 SHA S},

Edge Gradient(L.2 norm),
|G‘ = ’GXH“Gy’ (3.24)

T2 A5 v F ] A (non-maximum suppression)-S 4=5Y
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st et o Aehe |717] Yisted, £ I F Y AES] 27]
7F 7P 240 Wreol dA|she Hu oA E = Attt A" B
S olg @/ (Hysteresis)E 11245t A2 HEst=HI9], °15 A2
e Agste] 2 ARG (Thign) ©1°82] A2 7t oA =, 24 <
AGH(TLow) ©15Fe] RA 2= o217} obd Ao = sl o
(Trign) @t 2|2 FAG(Trow)Ate1 9] oA 11 A20] 2 o %(ngh)
T olojd A-poll BA 2= TRt offl 1™ |9 B¢, (e Be D
Aol EAZE BA, (b= BF A7 obd Aoz B, (09 3¢
# 2 AAG(Trow) o1/ F2TE oA 2 T [ BIRIH-

o / | i pay

Trigh \ ]
\/ .

=

olid7tA o] HelE Ziletl A HSHE I T B AL I

4e W RS olgstel WEE A§T 5 T mqY ANE FYom
shelth 1232 Y57} Y4 91408 0] YOS £ O0R sHe X5 2
e €13 grolglek. Zeitt ol AL X, Y. Z 4L o HE X, Y
W) Z 5] ol g 2 ojulA 2 ML FOjste] Y BAE
AE715 A gt9ch XY B 2t 5L 25 FolB Jujsh] e
o Bl dzt AYE 9] AFL 53 AE | e 2 AT S3 A=

AN bukE Sl A e} Hud e ool Mat 2 Zolet /14
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2 Agstort. £ AP AL 4824 A48T Be| D]

F Y 2A

() 255 A E ef End o|n]x]|(11 ZHv=h

(b) A5 A e e} nd ojn x| (21 7|2}

9 40: A== AdE e} glu)d o|n]x]
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(@) 7Y 2A 2 HE7] 281 719 E et Huld ofn 2|17 7t 2h

(b) 7HY EA 2] AE7] 282 7ot guld o|uj=]2H 7=

(©) 7Y 22 HE7] -85 79 E <t Huld ofu]A]
(l‘ﬂd ZHe2k+29 72t

a9 41: 70y R A2 AE7] F.F AYE 9} gu)d o|n|z
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EEELEEEDE EY R S E
gEAZ A Az wE A
Z3%1 0.97 4.57 11.09
Zer2 0.95 1.97 5.06
Z33 1.20 2.68 10.94
Z39H4 1.05 1.52 3.34
Z3F5 1.08 3.10 18.79
%3%t6 0.54 0.71 0.85
237 0.82 0.99 1.32
%358 1.04 4.74 29.86
Z329 1.37 90.12  1719.54
%2310 1.32 1160.33 23131.03
ZeH11 1.04 2.39 8.61
2312 1.29 3.87 16.87
ZeH13 1.19 3.76 17.90
%23t 14 1.36 3.79 15.75
Z3r15 1.25 3.28 15.90
Z3t16 1.14 4.86 11.36
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g A7t ol
B ge 484 = PR
1 0.014695 0.002387
2 0.012294 0.004812
3 0.013755 0.007228
4 0.011855 0.004832
5 0.012849 0.006970
6 0.013351 0.005777
7 0.012630 0.005777
8 0.008865 0.002426
9 0.005991 0.002962
10 0.022517 0.013945
11 0.024027 0.018138
12 0.009669 0.005178
13 0.008680 0.004642
14 0.017661 0.008875
15 0.016020 0.000716
16 0.010375 0.002733
17 0.015533 0.004145
18 0.012844 0.001462
19 0.008446 0.000000
20 0.006128 0.001949

61



43 AYE o 4 | gHujd =4

o]l Aol A= AuE ) 44 & Hrde Aol b 4t
TP 2T 10 BEE o] §te] ZAHRSTE AN AR,
MACS] 9259 Hed sb o d Huld WL ow Hed o 157
103] B ste] Z45ke] 241 $I1gtE A5k okl & BAIst 2ol
15709] @ Ejm)d 91712 Aoksl 24T 4 Aol AE BE AE 2%
[EDE)S Bore w), w2 AUEshole Be 22 S 4 ek
24 245 34 9 g 917

Hud WS X Y z

1 22.8452 99886 19418

2 22.7997  -4.4441 1.8679

3H 22.9196 1.2213  1.6332

44 22.8996 6.9611 2.0577

5H 22.8265 123839  2.3340

6 38.9357 -14.1203 -2.7062

7H 38.8917 -10.3946 -2.6664

8 38.9256  -1.5322 -2.7345

9o 38.9164 2.3234 -2.6341

10 389457 11.1102 -2.4824

11 38.9250 15.1673 -2.7945

12H¥ 54.8526  -9.8589  1.5708

13¥ 54.8094  -2.7469  1.3681

144 54.8906 42669 1.5177

159 54.8184 11.3438 1.7863
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H25: 54 A4 © Enld 979 B Alw 22t
Ejujd ¥ie X Y Z
1= 0.000070 0.000011 0.000106
29 0.000062 0.000011 0.000086
3H 0.000105 0.000002 0.000106
4 0.000135 0.000004 0.000423
54 0.000073  0.000003 0.000275
65 0.000032  0.000008 0.000189
7HH 0.000063  0.000003 0.000137
8t 0.000026  0.000012 0.000251
9= 0.000093  0.000029 0.000318
109 0.000028 0.000010 0.000062
119 0.000094  0.000006 0.000278
1289 0.000062  0.000002 0.000038
139 0.000081 0.000003 0.000097
1491 0.000101  0.000004 0.000048
159 0.000112  0.000021 0.000330

B I
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Adel o] Flol7l @ a2

Huld §ig X Y z
14 225435 -12.0172  1.1275
24 229703  -3.4821 1.6757
3d 234603  1.8742 1.7316
49 226724 73525  1.9061
59 227312 112199  1.4650
64 38.8496 -15.0248 -3.0939
74 38.6801 -11.1322 -2.8044
il 38.3839  -0.5431 -2.9338
o 38.7831  1.5288 -2.9494
108 38.9084  10.0314 -2.7929
119 38.8356  13.1634 -3.1312
129 54.8265 -8.6177 1.2622
139 54.8856  -1.4550  1.2562
149 54.8416  2.8518 1.4317
154 549318 12.9210 1.1963
64



Bluld 9219 Bt Al 22
X Y z
0.000012  0.000009 0.001236

0.000019 0.000016 0.000444

0.000049  0.000008 0.000253
0.000133  0.000010 0.000099
0.000165

54 0.000059 0.000011

65 0.000008 0.000017 0.000032

7HH 0.000057 0.000012 0.000167

8t 0.000040 0.000016 0.000057
9= 0.000078  0.000006 0.000491

109 0.000027  0.000052
119 0.000157

12

139

144
159 0.000031

0.000021
0.000002 0.000011
0.000059 0.000006 0.000012
0.000018 0.000003 0.000166
0.000045 0.000002 0.000051
0.000002  0.000022

B I
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Abstract

A Study on the Position Inspection
Technology of Vehicle Wire
Harness Tab Terminal Based on
Laser Camera Fusion

Jungho Kim
Graduate School of Practical Engineering

Seoul National University

Recently, automobile industry and academia have put toward self-driving
vehicles that encompass the perception, judgment, and control of the en-
vironment around the vehicle along with the development of various sensor
technologies. Automobiles, which used to be a collection of mechanical ele-
ments, are transforming into new types of vehicles through the combination
of electronic and computer engineering.

In this autonomous driving technology, modules with huge data traffic,
such as lidar, radar, and camera must operate organically in a state where
reliability is secured to ensure the safety of vehicle occupants, nearby ve-
hicles, and pedestrians operating based on this. In particular, incomplete
wiring connections can cause fatal errors in advanced vehicle communica-

tion and control systems.
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For the systems, many modules are required for communication. There
are various types of wiring and harness defects, such as incorrect wiring,
short circuit, damage to the sheath, damage to connectors, less insertion of
terminals, and bending. To ensure the reliability of individual products of
the wiring and improvement of the inspection quality, this work proposed
the three-dimensional measurement of the bending inspection of the vehicle
wire harness tab terminal using a line laser and machine vision cameras.

Through real experiments, a line laser is irradiated on the connector’s
tab terminal and the processing of the optical system in the process of ex-
tracting the 3D shape from the image obtained using the machine vision
camera, and the software processing to improve the data quality of the ac-
quired images. The proposed method can suppress distortion and noise, and
measure the desired pin shape and position.

This study made it possible to measure the shape of the tap terminal of a
vehicle wire harness that could not be inspected before, and it is expected to
be used in various industrial fields when it is necessary to measure the shape
of automobile electric parts, appearance inspection, and other industries in

the future.

Keywords : Tap Terminal, Bend Inspection, Vehicle Wire Harness

Student Number : 2016-22202
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