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ABSTRACT

Interface design of vehicle driving information
based on Mixed Reality

Youngwoo Jang

Supervisor : Prof. PanKoo Kim Ph.d

Department of Software Convergence Engineering
Graduate School of Industry Technology Convergence,

Chosun University

Augmented reality(AR) and virtual reality(VR) are being studied and developed
constantly and the related market is steeply growing. But these two technologies
have some issues. For enjoying contents in virtual reality, wearing a HMD(Head
Mounted Device) is indispensable. But HMD is a bit heavy to use in daily life and
causes dizziness and low visibility. Besides, in augmented reality, there are a lot of
restrictions on the use of contents or games because of the small screen of smart

phone.

Mixed Reality(MR) is the technology to remedy these shortcomings. MR mixes
an interaction between human beings and computer graphics in virtual reality with
real backgrounds and images in augmented reality. Hololens of Microsoft is a
representative device. Although Hololens is worn on the head too as a HMD
device, this is much more convenient to use and less comfortable, since this
provides better visibility than the HMD of virtual reality. It is expected that in the

future, this would evolve into a glasses or contact lens—type.

Typically, drivers of the present time drive checking four objects (dashboard,

navigation, center facia, and front glass). If vehicle functions and options are added
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in the future, there would be more things that drivers should pay attention to. This
may increase visual fatigue and highly decrease safety while driving long
distances.

Therefore, this study aims to devise an interface, which indicates essential
information of car including car air-conditioning system, warning light and guide
light, and fuel condition and engine condition, conveniences and road information
including (semi-)autonomous driving condition, turn signal lamp, and signal and
road congestion, and multimedia information including navigation, rear camera,
surround view, DMB and music on the car front window, and is safe and easy to
operate, based on the three functions (Gaze, Gesture, and Voice) of ‘Hololens’, using
a glass and contact lens-type MR device that has the biggest potential for
development and only integrates strong points of augmented reality and virtual

reality.

The most important part in this study is to arrange the elements intuitively and
efficiently and provide clear visibility, regardless of day and night, for safety of
drivers. Thus, a survey was conducted to verify arrangement of design elements
and contents and visibility. The survey items of design elements and contents were
classified depending on the fields of view and for efficient wvisibility and

arrangement, two to five plans were provided for each item.

Overall, the design elements used in this study got many votes and some design
elements such as a voice recognition button were found to improve. When
collecting opinions about things to improve and supplement depending on the fields
of view, there were diverse ideas that were not even considered by the researcher.
Lastly, the result of the survey on practicality of the interface design showed that
the three operation methods, based on driving concentration, safety and visibility,
and Hololens were greater than the existing methods. However, more than half the

respondents said it was hard to be used among all age groups.

In conclusion, in order for all age groups to use comfortably, further research
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would need to develop the interface design of this study continuously, on the basis
of different views and ideas mentioned in the survey. Moreover, this study will
keep expanding by applying the functions for future vehicles to this study. It is
anticipated that many automobile manufacturers could improve interior designs of
cars more innovatively and guarantee economic feasibility of interior designs by
drastically reducing the application of interior automobile parts like dashboard and

navigation, based on this study finding.
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D. Head Up Display (HUD)
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