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Modern high technology has enabled the production of man-made products,
including synthetic gemstones, which closely resemble genuine gemstones. Often
synthetic and imitation gemstones are mixed in with genuine gemstones in gem
trading. Therefore, a gem identification system is very important in this industry to
reassure persons who are involved in the gem and jewelry industry. The lack of
human experts, especially gemmologists who can effective identify gems is a very
important problem. This research uses the theory of the expert system to develop an
expert system for gem identification, which is designed to help, and support decision
making in gem identification correctly and quickly, and be the source of gem
information.

An expert system for gem identification (GemXpert) has been developed with
Microsoft Visual Basic 6.0. The database management system known as Microsoft
Access 97 collects 400 varieties of gemstone. GemXpert represents the knowledge
base as production rules. The inference mechanisms are both forward and backward
chaining. GemXpert can identify one or more gemstone varieties based on confidence
(certainty) factors (CF) within an uncertainty range (0-100%). During a session with
the system, the user enters CF, which express his/her confidence that the data
introduced accurately correspond to the characteristics. The explanations of reasons
are displayed to users during the process. User interface is designed with pictures and
ToolTips to explain the technical terms to decrease incorrect decisions and increase
confidence input data, and for distinct communication between user and system.

The system was validated by comparison of the gem identification between
human experts and GemXpert. Human experts were teachers from the Faculty of
Science; Srinakharinwirot University, Prasanmitr and Kasetsart University and the
gemmologists from the Department of Mineral Resources. Identified were 80
gemstone pieces. GemXpert showed a correctness of 93.54%. Human experts and
students on.a gem identification course evaluated the system. It reveals that
GemXpert can decrease the time spent in gem identification and retrieving gem
information. Moreover, the system helps the users to improve their skill in gem
identification and accessibility to knowledge base by themselves. The concepts and
ideas of this research can be a prototype of advanced gem identification with
computers and can lead to solutions to problems in related fields.
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