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The Analysis System of Body-in-white Laser Welding Process based on
Industrial Big Data
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Abstract: Due to the need for lightweight design and high production efficiency, the application of laser welding in automo-
tive body structures is diverse and extensive. However, this complexity presents challenges in extracting welding quality fea-
tures and controlling the process at high production rates. The factors influencing laser welding are numerous, and the analy-
sis process is complicated, which can lead to incorrect process adjustments. When laser welding quality issues occur, they
can easily result in mass production defects. This study establishes a multi-information fusion laser welding process analysis
system based on industrial big data, which can extract welding quality feature information in real-time and identify welding
processes that require attention or adjustment. Through a fully neural network deep learning model, the system automatically
analyzes problems in the welding process and provides potential solutions. The application of this system provides a reliable
and efficient digital tool for large-scale laser welding process control, and it can continuously learn to improve the accuracy
of problem-solving, thereby offering guidance for the development of additional functionalities in the future.
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Fig. 1 Schematic of laser scanning welding detection
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Fig.2 Schematic of Analysis System Data Integration Architecture
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Fig. 4 Penetration of the contamination issue of the detection lighting module
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Fig. 5 Penetration of the power decrease by light path pollution

Contour Brightness Distribution, Average: 477

20% pix Brightness Distribution, Average: 571

Seam Hole Distribution, Average: 0.82

---- Lower thre: -~ Upper threshold

---- Upper threshold

2nei
---- Upper Threshola

Countour Brightness
g 8 8 8

20% pix Brightness
S

=0 zo o E)

10 10 0

298 a2
asfas 2k 293
as7 as o &9
afs
a«m ki 4

Hole Size(mm2)

£ zo o o 10 150 0 z0 20 o

E6 MREIBRILACE £ o HEES T

Fig. 6 Distribution of eigenvalue for plate gap mismatch problem

33 EBEFHTFHEFIRS
WOCH IR TR DR BEAR &, YOG IR 3
RIS, &8 5T s T OlEO R R kAR
A R R AR XAV R F T
i BRI B, O 5 2 ORI LR
PRBEE | B I A i R AE AR T
s 2, ORI O G RE &, 5 EUBO L RE & 9 0
SRR SR AU S B TR S THLHOER
f% 2 A SR A, ] RE S IO A A v G B o 8
), FEA P AR, AT DU A T
AT PO Sk RT3 08 18 25 T AR B T
TRUETAF R R
SR B IR A B AR AR
Fsd S, 2 R BT APRRESS O . 5 %, i T
SR T RGO IE AL MRS S EEA IRRT

B R T HOE, ML R L B
AHUHERRIR S o LU, i T B TR R Y BE
8 WA, TR AR Tk PR e /N LI
TR , P45 B e AR A R B B A T 2
W7 P o A Bl RGP R BB, fT
TH IR PR ok B o XU , I ELBR R R AR 1 [ Rt
i)

4 &g

ABIE ST 1 7 215 SR A W O AR 1 R
IIHT R GE W RSO A 7= i R A 2 B W B o
A T QU R 5 O i B B ]
P RR R AR, 2 — 52 FHPEAR 58 1 B e T H
TEZR GG 3D H WA P RERCT 4 55% , B



130 F 5K

2026 4F

Contour Brightness Distribution, Average: 474

20% pix Brightness Distribution, Average: 552

Seam Hole Distribution, Average: 0.34

8

8

8

8
8

<+~ Upper threzncid as2
a0s

H

Countour Brightness
I3
8

20% pix Brightness
8

H

4

2

Hole Size(mm2)
M
7>

B7 ZBEFETHEEHEES S

Fig. 7 Eigenvalue distribution for plasma interference problem
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