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User Experience Design of VR-AR Hybrid Mobile Browsing System
Based on Mental Model

LIN Yi CHEN Jing LIU Yue WANG Yong-Tian

(School of Optoelectronics, Beijing Institute of Technology . Beijing 100081)

Abstract At present, the augmented reality technology based on mobile platform has already
been used in a wide range of applications in the field of human-computer interaction. However,
there is a problem that the neglect of important role of cognitive psychology and the luck of
presentation of interactive information cause a poor user experience of the application. In this paper,
a mobile virtual reality and augmented reality browsing system is proposed. A human-computer
interaction experiment was performed by the combined use of the Macro Mental Model and Micro
Mental Model. The user interface of this system was designed and realized through repeated
evaluationand usability testing based on the implantation of user-centered design principles. Finally,
interactive experience of this system approaches the user’s psychological expectations. Furthermore,
through the switch freely between virtual reality and augmented reality environments, users can
obtain two distinct interactive experiences. The experimental results show that the user interface
design of this system can not only mobilize the enthusiasm of user interaction, but also improve

the sense of the man-machine interactive experience on the aspect of usability and efficiency.
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Background

The user experience design is an important division in
Human-Computer Interaction. The research goal of UED of
AR application on mobile phone is to improve the bad
interactive experience.

According to the current researches on AR interaction
design, there are different solutions. One way is to improve
the AR interface through the gesture interaction. Other
methods achieve the fusion of virtual and real space by directly
adding the real touchable object into AR interface using
Tangible User Interface. The current research of UED of AR
interaction based on mental model is seldom.

The purpose of the research in this paper is to promote
the user experience by using a mental model in the interactive
design of VR-AR application. Different from the traditional
AR applications, the Mobile VR-AR hybrid browsing system
has obvious advantages. It has a novel mode of operation
which functions across spaces. The user experience of seam-
lessly switching between scenes is natural and smooth. These
advantages are mainly attributed to the specific use of cogni-
A user mental

tive psychology in the interaction design.

model refers to the knowledge of the concept and behavior

should exhibit. Through multiple iterative changes after
usability testing, the design model and system model will
eventually match the user” s mental model. By constant
demand analysis and testing feedback, with the improvement
of interaction, user experience gradually tends to be reasonable.

The contribution of the work is that it broadens the
operating space of the human-computer interaction. User has
the ability to switch from AR into VR environments getting
more interaction by using this system. The combined use of
macro Mental Models and micro Mental Models in UED pro-
vides a smooth user experience for natural transition between
AR and VR environments. It could increase user enthusiasm
for interacting with this application. Furthermore, this study
would have a certain referential significance for future
researchers in this field.
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