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Abstract With emergence of online virtual reality applications, the 3D data of virtual scenes are available to
heterogeneous end user devices with relatively limited computing power, resolution and transmission rate.
Still, many virtual scenes created by expert developers are composed of complex 3D data models with huge
number of geometry primitives and appearence elements. This complexity can cause a lot of problems when
the scenes are deployed on the limited access devices. To address this issue, we propose a virtual scene
adaptation framework which is able to perform the transformation of given complex 3D model into new forms
with less geometric and appearance data. Through the framework, complex virtual scenes are connected with
real-world semantics and are preprocessed with selected optimization strategies based on the semantic
features matching client devices = capabilities before deployment.
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Abstract. With emergence of online virtual reality applications, the 3D data of virmal scenes are
available to heterogencous end user devices with relatively limited computing power, resolution and
transmission rate. Sull, many virtual scenes created by expert developers are composed of complex
3D data models with huge number of geometry primitives and appearence elements. This complexity
can cause a lot of problems when the scenes are deployed on the limited access devices. To address
this issue, we propose a virtual scene adaptation framework which is able to perform the
trans formation of given complex 3D model into new forms with fess geometrie and appearance data.
Through the framework, complex virtual scenes are connected with real-world semantics and are
preprocessed with selected optimization strategies based on the semantic features matching client
devices” capabilities before deployment.

Introduction

With the vividness and interactivity brought to us by virtual reality technology, the virtual scenes
developments are widely carried out in many application domains. Such domains include tourism,
medicine, education and advertisement. In order to achieve great results of simulating physical
presence for the users, the virtual reality developers are equipped with powerful commercial tools
(such as Maya and 3ds Max) for creating complex 3D scenes contaming huge number of geometry
objects and appearence information. These complex virtual scenes give users immersive and highly
visual experience in ther application domains with high-end user facilities coupling with great
processing power, high image resolution, and sufficient communication bandwidth. However, this
situation changes recently with emergence of online application of virtual reality technologies, such
as virtual 3D online shopping and online virtal tour. With rapid growing of online virtwal reality
applications, there are more and more users who are gaining aceess o virtual scenes with their own
personal access devices, such as PC, lapop, PDA and mobile phone. Those personal computing
devices share the common Bmitations: lacking of computing power, displaying resolution and
communication bandwidth to run the vinual scenes with large mass of geometry and appearance data
developed by experts using powerful modeling tools in tradiional virtual reality applications,
Running such virtual scenes on the limited devices can cause long waiting time for downloading due
to the bandwidth shortage or distinet lag between adjacent scenes due to the limited processing power.

Although great efforts have been made by 3D developers w create complex 3D scenes, for these
reasons above, many of these scenes can not be direetly used by online virtual reality applications [ 1].
Thus, many online applications need to create their own virtual scenes for their own domains and
devices abilities instead of reusing the scenes created by the experts from other domains, In order to
solve this problem, a process of adaptation needs to be placed between the complex 3D scenes and the
online end-user devices which are consuming the 3D data. Through an adaptation process, the virtual
scenes developed by other application domains are adapted o reach the level of computing and
transmission abilities of the online end-user devices.
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