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Introduction

In the electronics manufacturing industry, soldering plays a key role in the process, whether it is carried out manually, semi-
automatically or fully-automatically. Even though the basic technigues in manual soldering are comparatively straightforward, to
master it at a high level still requires a lot of time and effort. The research presented here aims to identify the motor skills involved In
soldering and the ability to recognise when a soldering process is likely to go wrong. If this soldering knowledge was able to be
captured, this would allow the development of automated soldering processes that work more efficiently. By simulating the manual
soldering process In a haptics environment, the aim is to employ automated user logging to investigate human hand dexterity and
learn how novices and experts operate differently through knowledge capture.

Haptic Soldering Pilot Study

The word Haptic comes from the Greek, haptesthai, meaning to § [l The pilot study carried out involved participants with prior
touch. Haptic technology is the science of applying tactile soldering experience carrying out a soldering task in the real

sensation to human interaction with computers. Force- world and In the haptic environment whilst having their arm

reflecting haptic devices generate computer-controlled forces to muscle response measured. User activity in the haptic

convey to the user a sense of the feel of the virtual environment environment Is automatically and unobtrusively logged in the

and objects within it. This is referred to as a haptic interface. background so properties such as the force, velocity, position
~ . and angle of the haptic pen is recorded, as well as the haptic

pen buttons that are pressed.

By automated parsing of the log files, important user actions
were extracted and formalised using several knowledge
representations utilised in previous research, which are:
XML (Extensible Markup Language); PSL (Process
Specification Language); IDEFO (Integrated Definition Methods)
diagrams ; DRed (Design Rationale Editor);English-syntax
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Conclusions & Future Work

* Development of haptic environment to simulate the soldering process

» Conducted user trials involving soldering in the real world and haptic environment with users’ actions being logged

» Automated post processing of log files enabled knowledge to be extracted and formalised using various representations
* Arm muscle responses In the haptic and real world environments showed similarities

* Need to Investigate the affects of adding stereoscopic view to soldering environment

» Further analysis of soldering log files Is required to identify and extract more detailed embedded tacit knowledge
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