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Enhancement of TIG Welding Image Quality Based on Spatiotemporal
Composite Filtering Technique
BIAN Zhenglan, ZHOU Wang, HU Anduo, ZENG Jundong, CHU Fenghong, HE Xiaotian

X EHE.1001-3814(2026)14-0132-08

(College of Electronics and Information Engineering, Shanghai University of Electric Power, Shanghai 201306, China)

Abstract . In order to address the problem of intense arc light interfering with welding imaging during the tungsten inert
gas (TIG) welding process, an optical imaging system based on passive vision technology was proposed. The system
effectively reduced the negative impact of strong arc light on the imaging of the welding process through spatiotemporal
composite filtering technology, while retaining key welding feature information such as the edge contour of the weld pool and
weld seam texture. The optical filtering system including an adjustable neutral density scrim, a wide bandpass filter, and a
special high-pass spatial filter was designed. By selecting a suitable imaging band and filtering the arc light spectrum
information in the frequency domain, the light intensity gradient in the imaging region was weakened to enhance the imaging
quality of welding detail information. The imaging application effect of the system in TIG welding of narrow-gap steel plates

was experimentally investigated, which significantly improved the clarity of welding imaging and the recognition of

information features, and provided powerful support for online monitoring of welding quality.

Key words: welding imaging; optical imaging system; spatiotemporal composite filtering; quality monitoring
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Fig.1 TIG welding imaging experiment system
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Fig.2 Narrow gap grove multilayer welding
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Tab.l Welding parameters

- TR LI /A TR | RHUE
FH 3050 /(mm-min™) | /(cm-min™)
K2 75 150 60 130
HRZE 100 200 60 130
w2 130 260 60 130
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Fig.3 Welding arc spectrum
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Fig.4 Welding image and its frequency spectrum
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Fig.5 Welding image in low and high frequency
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Fig.6 Optical filtering system
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Tab.2 Parameters of narrow band-pass filter

HL I /mm 486 532 687
2P /mm 10 3 12
51 (%) 85 85 85

®3 BHERERSH
Tab.3 Parameters of wide band-pass filter

WP /mm 400~700 990~1200
71 #(%) 90 90
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Fig.7 Imaging effect with different bandpass filter
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Fig.8 Schematic diagram of spatial filtering
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Fig.9 Energy spectrum of welding image
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Fig.11 Effect of high-pass filtering in different energy regions
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Fig.12 Circular chrome-plated high-pass spatial filter
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3 4 100 17.8
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Fig.13 Comparison of imaging effects of different size of spatial filters
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