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ABSTRACT

Objective: This paper describes the process and results related to the development of gesture recognition-based natural user
interface(NUI) for vehicle maintenance e-Training system. Background: E-Training refers to education training that acquires
and improves the necessary capabilities to perform tasks by using information and communication technology(simulation,
3D virtual reality, and augmented reality), device(PC, tablet, smartphone, and HMD), and environment(wired/wireless internet
and cloud computing). Method: Palm movement from depth camera is used as a pointing device, where finger movement
is extracted by using OpenCV library as a selection protocol. Results: The proposed NUI allows trainees to control objects,
such as cars and engines, on a large screen through gesture recognition. In addition, it includes the learning environment to
understand the procedure of either assemble or disassemble certain parts. Conclusion: Future works are related to the
implementation of gesture recognition technology for a multiple number of trainees. Application: The results of this interface
can be applied not only in e-Training system, but also in other systems, such as digital signage, tangible game, controlling 3D
contents, etc.
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1. Introduction
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Figure 2. Content control technology using multimodal
user interface
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Figure 3. Self-directed e-Training service for
vehicle maintenance training
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Figure 4. Gesture recognition by depth
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Figure 5. Natural user interface of gesture recognition device
and its middleware
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NOTE 2: Upper arm is twisted such that if elbow is flexed
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Figure 7. Joint configuration for gesture recognition
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3. Gesture based NUI for e-Training
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Figure 8. System configuration of augmented reality-based
vehicle maintenance training
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Figure 9. Left: depth information of image using pixel buffer;
Right: output image after image processing
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Figure 10. Variation in palm region according to
depth information in real-time
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Figure 12. Order of fingertip according to thumb position
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Figure 13. Output image when index finger is stretched
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Figure 14. Output images when hand is fisted(left) and
released(right)
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Figure 15. Output image when radius of circle is
applied in real-time

Figure 16. Output images when hands are fisted(top) and
tool is moved(bottom)
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4. Gesture based NUI Protocols
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Figure 17. Output images when volume is increased(top) and
decreased(bottom)
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Figure 21. Moving camera front(left) and back(right)
according to head movement movement

Figure 18. Left: selecting object; Right: dragging object

Figure 22. Output images when object is zoom in(left) and
zoom out(right) using multi-touch application
Figure 19. Left: x-axis rotation; Right: y-axis rotation
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