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In this paper, we present a case study of developing MVIS (Machine Vision Inspection System) designed for exterior quality

inspection of stamping dies used in the production of automotive exterior components in a small to medium-sized factory. While

the primary processes within the factory, including machining, transportation, and loading, have been automated using PLCs,

CNC machines, and robots, the final quality inspection process still relies on manual labor. We implement the MVIS with gen-

eral-purpose industrial cameras and Python-based open-source libraries and frameworks for rapid and low-cost development. The

MVIS can play a major role on improving throughput and lead time of stamping dies. Furthermore, the processed inspection

images can be leveraged for future process monitoring and improvement by applying deep learning techniques.
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<Table 1> Insert Block Hole Processing System

Sub-part name | Number Description
1 Raw Block Acquisition
2 Alignment pusher, QR Code reader
Conveyer belt -
5 Inspect quality
6 Completed Block Retrieval
Robot 3 Block loading and unloading
CNC Machine 4 Hole processing machine
cEAE AAE AduleloE (Dl FY
- 4E WA 7)(alignment pusher) 201 FZHEo0] o]%x
HoeHEe Avlel wEt olFsly] golstes &
422 44
FT2AE EHtE QREZEE FUVIQ)E ~7EHY

)
AU THES oF

CTFENAGE ASE FAE UM

e SR T 2S489 vl HAR|(S)
2 FAE AL

o AFE AT & AW F 9K, 7% WAL
F grke Aelth AME B AR BAHE 7
F oA A RN WA 07T TN o
¥ Polo] Qe & AW F2 A9e thet 2o

- A FTH(jig and fixture) 114 =&

GHLE A4 9F7 MASE A9 AR Fo
A7t Baol WA A5 e U e, T2
vA Aelel g ol 7] mE AF 90 BPol
F2 wgsl Bk §9 T A8 gAY S8
QTN 71E A2Est ABse] AME BFe F
A EAL A WA WA S A 2E A

a7 g,

3. A2E 27AE 2 M)
3.1 AIAE 27K

B QTS Fal ANeaA o WAl ud FQ GA

R

Al 2gle Zof A SHE QAHE G e 435 TS
5A o2 AFe g glojof gt} sluetE Fge =
Aol Y AFE FA] e T fAd v
Vet 7l X JAY EAAA A"E AT F
Aojof gttt vl 7Hsd 7| HEE AMEStE W
F7F 3ol EQiEojof sh= @l 3, A”E &4
& Qe FHetE B9t W vl8o] Frteke
So] EA gy,

olg gt TAE alAsty] Hg Uit ® JINE £
AA 2] 9y AFE V|Fo® st &9 Av|e A E
diA ez FAs e Wks E=ystaat sl AAF o)
ol He JIME EF9] 9 A& Arld &8317]
AeA = JINE E5o F3¥ QRIERE JIANE EF
S stz AT A AE(MES; manufacturing ex-

rir

ecution system)ol] A= o] Q= JAIME E59] 93 X
TE 23t WA S AMEst st gtk whepA, 2 A
E B3l AEEeE #al v AAR Al 2"E(MVIS; ma-
chine vision inspection system)3} MESS] ¢1&Fo] Z4%
olg} & 4 vk w3 F4 AL AH}E MESS A53t
71 9% 715 E dasith ok, v AAR Al )
)8 S7hE Hskr] Sfe 7]l st
& WASAY s F7F e aEekA] ¥ &
ATE S8 Hag A VsEs 3l
MES Al=gie ) sidetaiat ik
MVIS®] st=glofjel aZEg o] Ao glof A w]
3 71 Fd a1y Algelth JIMEES #
2 Arre] a7 AUt ¢ HerE 4] AeE =
g Z4o] dashA] ¥ TAVIHNA &&ate
olBE Jhsdt MEn S BEa, A V)ks o
Q7 ARgre] Atk o]y gk e AERS RE
st=gofE AHESHA 9
AAste] st=glo] Az
ojnyg = ZHUYAE &8st} Frk

1
Y
>, ol
I

o
oy
tlo o [

3.2 A|AH! tEH 0] +4

MVISS] st=gloj= Zhde}, dut= BE AHE
TR Jhele dubgo s wal ulE AlxE A
of 7} T g sfudoje) & 4 glom, Jhdel A
v O 2 ARRS agElof gt

- FheEr 2 WA Fheler 2 WAl AA] Line
Scan Area Scan WO
Line Scan "4 129 A8 329 AME ALES
o 35, AR 5 dFHoE s AES HA
a7 =

w
T

[e)
Z8kalal Area Scan A2 i A3



184 Hyoup—Sang Yoon

AFs7el A

- FbeE S - WAl HlA thAbe] FHE AlEe] A
719} Aot e ASTEE 1HsY N EE
MAd o s, S dmrt =S4F HET) oA
Ak v & YA S ¥

- HZY S 2T #FY e Zge 9y

=
H

1B
k1
k1
me it

FPS(frame per seconds) Y9 = L}E}
2 AES AxEaA sd ZHo

@ & qlojok &

B ot
ol M1 &

W‘\
>

- Qo] 2 ¢ Fhdetel HFE A S AABk o]
n A welE & AFshe HAS vk, e

A A4 7hsg A gt fAse A
9 USB QlE]Ho]~E AMg-38ta, ASFE e} 7hv kst
AA M A= ojoF = AT GigE(gigabit
ethernet) "3]S AL&-3F
<o) 3 AE B whEh Ape]A, AL, T
54 249 1S 498 5 e s A9g
-2 9 e A= ALE B mel 2HE
7Vt AY FhdEte] 24 AE, 2 HYE A9

MVISE 4dst7] f1% 8 sh=so] Aefe<Table
2> e 9l

<Table 2> MVIS HW Device Specification

HW Device Product Model Specification
. 1080p 30FPS
Cameral Logitec C922 Pro USB Interface
4K resolution
Camera2 Basler ACE2 Monochrome, 5GigE
Lense Basler Lense 25mm fixed
Nvidia AGX Orin Dev. 12 Core Arm CPU
Embedded board Kit 32GB 32GB RAM
AMD Threadripper CPU
Server Supermicro 5014A-TT 128GB RAM
Nvida A2000 GPU
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<Figure 3> MVIS Architecture
3.3 A|AEl AZEQN Y

MVISO| A AF&3l= AZEY o] Ubuntu <G AAS
At Mt E BE 9 oA FEEE Tho] A
[16] 719+ glolB ] T ZTHJYAS ALE-slo] sk
staal 3t} it = BEoM FEEE MVISY &
Z2aRe F4 A BEUEE, JXE B AW Z
olu|z] #qg, o] x| Mg, FA AAL AA A AE T
7o ® FAHET AWdA = MESS] dlojElHo] ~E
T53t7] 98 =42 DBMS(database management
system) oA Ae 2 7]Eol Fditial Hrpvke
PostgreSQL[8]S AF&3}aL, MVIS HAF 7553 A%5387]
oal REST API[15] WA o2 to]ElH|o]~ H<E S1E 7
o|~& AAstaA}l st

PR 88 278 AZES o] sdte]E <Table 3>
UERd vpel o] mhol 7|ukQl Pyzbar[9], OpenCV[2],
Requests[10], Django Framework[3], Streamlit[14] 5] 2}¢]
BHYZ ALgatas) 3ok MVISe] 84 715591 & ojn|x|
29, olnA] Ay 2 F4 A= OpenCVE 831,
dolg o]~ -5 9 #E|z2} shH I} REST APl 7|52
Django Z# Y25 83t /st ok #eat
3112 Django Z|JH T E&E ] & admin site 75
S AzEnte]A dte] 7]EAR1 HlolH Y, 23] 75
A = AA Fdstaz g

ot

o

&t !4l Django Z|Yef=el] e /I8 AHE
ARESRaL 5 AL FA ) A&t TN AMHE



Development of Stamping Die Quality Inspection System Using Machine Vision 185

{Table 3> Python Library for MVIS

Library MVIS SW component
Pyzbar Barcode detection
Camera control
OpenCV Image processing
Inspection
Requests Server access
Django Framework R\KEIEII sAit};I
Streamlit Dashboard
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PK | product id int NOT NULL PK | operation _id int NOT NULL
operation_code char(50) NOT NULL
product_code char(50) NOT NULL P - ©0)
FK | product_id
product_name char(50) NOT NULL

car_code cnar(50) NOT NULL operation_name char(50) NOT NULL
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Block PK | piece_id
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piece_name NOT NULL

) ProductionOrderBlock
height number NOT NULL

PK | order_block_id ProductionOrder

width number NOT NULL

FK | order_id PK | order_id
length number NOT NULL -

FK | block_id order_data_time

hall_info JSON NOT NULL

start_time order_batch(B, O, Pi)

nc_code_url NOT NULL

complete_time complete_date_time

Inspections

PK | inspection idint NOT NULL

]
3

production_order_block_id int NOT NULL
inspection_time datetime NOT NULL
inspection_info JSON NOT NULL

defect int NOT NULL

image_url char(100) NOT NULL

<Figure 4> Entity Relationship Diagram for MVIS
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<Figure 7> Quality Inspection Procedures of MVIS
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Start typing to filter.
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Users + Add
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<Figure 8> Administration Web Page for MVIS
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<Figure 12> Binary thresholding
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<Figure 13> Inspection Result Page
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<Figure 15> Result of Inspection for Not-Detective
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