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the front, left, right and bottom screens. The whole
process, including the tracking and 3D view rendering,
is done in real time which accounts for both the
immersive feature of the CAVE system and the
interactivity between the trainee and the virtual
environment.

Figure 4, the Browser app shéingthe details of an air
compressor
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Figure 5, the Browser app allows a close inspection of
the details of an air compressor

Other tools for vocational training

In addition to developing the CAVE system, we also
develop two applications to be used on hand-held
devices like tablet computers. One of the applications is
called Browser (our engineering code) which carries
some learning materials like the descriptions of an air
compressor as shown in Figure 4. The apps models
some plant room machines in details allowing detailed
inspection. For example, a user can drag, rotate and
magnify a part of the air compressor for close inspection
as shown in Figure 5.

Another application is called Fixer (our engineering
code) which is similar to the Browser apps. It allows
user searching for faults and using a set of tools to fix
the problems. For example, as shown in Figure 6(a), we
have four fault cases. In Figure 6(b), a user observes
that the water pump is leaking water and uses a spanner
to replace a damaged gasket to stop water from leaking.

In addition to the plant room machine inspection and
the maintenance service training provided by the two
apps, we also develop a tool making use of augmented
reality (AR) technology. Our tool is built as well on a
hand held device like a tablet as shown in Figure 7(a).
The key elements of the AR technology is to make use
of the in-built camera to capture a video and to keep
searching for some specific pre-defined 2D pictures or
patterns in the video in real time. If the pre-defined
pictures are recognized in the video, the position and the
orientation of the pictures are computed. Finally, we
compute a perspective transformation matrix for each
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recognized picture and use it to map a pre-built 3D
object onto the video frame.

(_

FAULT CASE

(a)

Figure 6, the Fixer apps showing (a)four fault cases, and
(b)a user using a spanner to replace a damanged gasket
in a water pump to stop water from leaking

Confined_space
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Figure 7, augmentation of 3D models including an air
compressor, a water pump and the equipment for
confined space using AR technology
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motivation to learn. However, some students reported to
have sickness problem using the CAVE system. In view
of this, we deployed some changes in the settings and
managed to greatly alleviate the sickness problem. We
believe this training class surely can well impress the
students and well accomplish the training objectives.
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