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With the two cores of database and model-base, Virtual Geographic Environment (VGE) breaks
the limitations of the traditional Geographic Information System (GIS), which provides new support
to the study and understanding of our world. VGE is proposed as a new generation of geographic
language that is characterized by “feeling it in person, knowing it beyond reality”. Unlike traditional
data-centered GIS, VGE is a human-centered environment that represents and simulates both
physical and human environments.

In the past, the data that fueled GIS/VGE was typically created to represent the state of the
geoscape at a specific moment in time (“historic” or “current”; or “future” to represent a future
modeled state). While this kind of data has been proven to be very valuable for numerous
applications and analyses, even the “current” snapshot quickly falls out of sync with the real world.
The fast-paced, constantly changing world makes the “current” snapshot outdated as soon as it is
created. Fortunately, advances in sensor technology are revolutionizing the way in which geospatial
information is collected and analyzed. For example, cameras and GPS sensors have the ability to
provide continuous streams of geospatially-rich information.

In this topic, the emergence of integrating multi-sensor data and VGE is illustrated firstly. For
this, multi-sensor enabled Live VGE is proposed as a new branch of VGE study to describe the ever-
changing world, which is a way to implement the Mirror World. Mirror World is the virtual
environment that is parallel the real world to facilitate its understanding and engagement through
tools for interpreting massive data streams and shared decision-making at varying temporal and
spatial scales. In our multi-sensor enabled Live VGE, multiple kinds of sensors such as GPS, in-situ
sensors, visual sensors, etc., are used to incorporate the temporal aspect and real-time information
into the geographic environment. A framework of Live VGE is given based on the proposed concept,
in which multiple sensor data are geo-coded and integrated with the 3D VGE platform. A customized
geosensor network service for Live VGE is provided to manage all the sensors and format the sensor
data stream. After that, a new reconstruction method for these sensor data, especially the mobile
sensing data, is mentioned to meet the demands of real-time visualization and simulation. Finally,
environmental monitoring and simulation based case studies and experiments are also presented.
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