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Fig. 1 Schematic illustration of laser vision sensor

(b) Image after processing
Fig. 2 Image data for laser vision sensor

{a) Raw image
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Fig. 3 Feature extraction and computed groove shape
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Fig. 4 Interconnection of vision sensor, controller and
robot

Fig. 5 User interface of weld seam tracking system
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Fig. 6 Vision image with multi line laser vision sensor
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(a) Robot path from the geometric models

(b) Welding experiment result

Fig. 7 Weld result with seam tracking system with laser
vision sensor
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Fig. 8 Bead appearance inspection on the shock absorber
with laser vision sensor
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(b) Feature extraction and quality prediction

Fig. 9 Quality estimation using laser vision sensor image
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Fig. 10 Quality estimation program representing the
result of inspected welding bead
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Fig. 11 Laser welding monitoring system using vision
sensor for quality estimation'®
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