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Abstract: To track seam automatically during underwater
flux-cored arc welding(UFCAW), a vision-based seam tracking
system has been studied. This seam tracking system consists of
a vision sensing system, an image processing and seam recog-
nizing system, a control system and executive unit. The edge of
the weld line is precisely detected by a wavelet transform
method. The seam position error is calculated by a seam posi-
tion recognition algorithm based on the binary image. Based on
the theoretic analyze of the structure model of the vision-based
seam tracking system, a control rule self-adjust fuzzy controller
is designed. The factors of decreasing the precision of the seam
tracking system are analysised, and some measures are adopted
to improve the tracking precision. The tracking experiments

results of the UFCAW confirm that the control rule self-adjust

fuzzy controller meet the demand of the tracking precision. In
the tracking trials of sidelong, reflex and curve weld line, the
system can all meet the demand of the tracking precision. With
the improved mini drain water cap, the tracking experiments of
the underwater local dry welding are carried. The results indi-
cate that this process can not only meet the demand of improve
welding quality but also satisfy the tracking results.
Key words: Visual sensing Seam tracking

Underwater welding Image processing

Fuzzy control Mini drain cap
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Abstract: To utilize the deformation of the vehicle and the
collision objects in the accidents fully, a new vehicle crash ac-
cident reconstruction method by means of the finite element
method and neural networks techniques is presented. In the
present method, the digital measurement technology is adopted
to acquire the deformation of key points on the main en-
ergy-absorbing parts as the indices to evaluate the accident. And
the non-linear explicit finite element code is adopted to simu-
late the crash accidents in order to acquire the calculation val-
ues of these indices. On the basis of the numerical results of the
crash accidents, a three-layer recurrent neural network is ap-
plied to generate an approximated function of the initial crash
parameter and the deformation index. The finite element analy-

ses are used to generate the examples for the training and test

sets of the neural network. These results could be used to train
the neural network by back-propagation learning rule. Applica-
tion the present method to one vehicle-to-wall accident, at first,
the finite element model of the auto-body, wall and the sur-
rounding are finished, then the eleven key points on the frontal
longitudinal beam and the mudguard are chosen, reconstruction
result are solved by comparing the deformation of measuring in
the real accident with the data of the simulation results. It is
proved to be effective on analysis of this kind of accidents, and
so can provide a scientific foundation for accident judgments.
Key words: Finite element Neural networks Crash
Accident reconstruction  Simulation
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