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Virtual Prototyping of Consumer Electronic Products by Embedding HMI

Functional Simulation into VR Techniques

Hyungjun Park*, Chae-Yeol Bae** and Kwan-Heng Loec***

ABSTRACT

The tunctional behavior of a consumer electronic product is ncarly alt expressed with human-machine
interaction (HMT) tasks. Although physical prototyping and computer aided design (CAD) sofiwarc can
show the appcarance of the product, they cannot properly reflect its functional behavior. In this paper,
we proposc an approach 1o viral prototyping (VP) that incorporates HMI functional simulation into
virtual reality techniques in order to enables users to capture not only the rcalistic look of a consumer
electronic product but also its functional behavior. We adopt state transition methodology to capture the
HMI functional behavior of the product into a state transition chart, which is later used to construct a
finite statc machine (FSM) for the functional simulation of the product. The FSM plays an important
role to control the transition between states of the praduct. We have developed a VP system based on
the proposed approach. The system receives input cvents such as mouse clicks on buttons and switches
of the virtwal prototype model, and it reacts to the events hased on the FSM by aclivating associated
activities, The system provides (he realistic visualization of the product and the vivid simulation of its
functional behavior vsing hcad-mounted displays (HMD) and stereo speakers, It can casily allow users
to perform functional evalusation and usability testing. A case study about the virtual prototyping of an
MP3 player is given Lo show the useflulness of the proposed approach.

Key words: Virtual prototyping, Human-machinc interaction, Functional behavior simulation, Statc
transition methodology
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