50 | FEF#H - Al5-188
Al5-188

Fight with Your Body!! The Virtual

Reality Game Combined Gesture
Recognition and Skeleton Tracking
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"N\ bstract

Variety of new applications based on human-computer
interactions has been grown up in recent years. The most famous
of the skeleton tracking and gesture recognition is Kinect which is
developed by Microsoft for Xbox 360 and Xbox One video game
consoles and Windows PCs. Kinect has been widely applied to
many video games for a while. However, the major limitation of
the Kinect as the input device control is how to precisely detect
the different distance in manipulation. Therefore, it still has rare
applications that can be integrated with the Kinect.

In addition, new virtual-reality (VR) technologies are also growing
up rapidly. Lots of different new games which are developed
based on these novel VR technologies are always catching
professional players’ eyes. Unfortunately, the main control
device of these games is still based on the keyboard or joystick
such that players cannot always be involved into the games
for a long time, especially when playing such exciting battle or
adventure games. Hence, we design a whole new concept of the
control device which is integrated with the Kinect for tracking
skeleton, embedded joystick system, and EMG- for developing
a new style of VR-based videogame in this project. We do hope
using our developed innovative control device can let the player
absolutely enjoy manipulating the role in the game by his/
her body language. It also can open a new insight in the future
development of human computer interaction. We will introduce
each component of our proposed control device in the following
sections.

1)EMG-based gesture recognition device:

We developed an EMG-based Gesture recognition device
which can capture and recognize the different gestures when
moving rapidly. Based on our past EMG experiments and gesture
detection algorithm, there were two significant different patterns
can be detected when the current gesture was changed. One
pattern is that the amplitude of the EMG channel will be activate
when muscle is contracting, and the other pattern is that we can
observe a specific EMG waveform when the gesture is changed.
Therefore, combining these two patterns of EMG signals, our
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proposed EMG-based gesture recognition device can detect and
recognize the gesture precisely.

I1) Kinect for tracking skeleton:

We integrate the commercial Kinect unit with our developed
control device which can synchronize tracking the measurement
of the player’s motion behavior and understand the player’s
current skeleton.

lll)New Virtual-reality based video game:

Our proposed new control device will be applied to developing
a new VR-based video game. The developed new game is
combined with the skeleton tracking technology to synchronize
measuring the motion behaviors of the player and the gesture
analysis algorithm to recognize which skill that virtual player
wants to apply.

IV) Embedded joystick system:

After the system integration testing, we found that the player’s
moving position and viewing vision are still limited in the real
playing situation. It would reduce amount of immersive playing
experience when the player needs to move or look around to
control a specific virtual character in the real playing situation.
Therefore, we design an embedded joystick system based on
the development kit of Arduino controller to assist the player
controlling the moving and viewing virtual characters.

Fig.2 / System Structure
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