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A Method of Representing Sensors in 3D Virtual Environments
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Abstract

Applications about systems integration of sensors and virtual environments have been developed
increasingly. Accordingly, there is a need for the ability to represent, control, and manage physical
sensors directly in a 3D virtual environment. In this research, a method of representing physical
sensor devices in a 3D virtual environment has been defined using mixed and augmented reality,
including virtual and real worlds, where sensors and virtual objects co-exist. The research is intended
to control and manage various physical sensors through data sharing and interchange between
heterogeneous computing environments. In order to achieve this, general sensor types have been
classified, and a sensor based 3D scene graph for representing the functions of sensors has been
defined. In addition, a sensor data model has been defined using the scene graph. Finally, a sensor 3D
viewer has been implemented based on the scene graph and the data model so as to simulate the
functions of sensors in indoor and outdoor 3D environments.
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Tablel E22 AA €] EF

Sensor Type

Explanation

Sound sensor

Acoustic, sound, vibration

Movement sensor

Automotive, transportation

Camera sensor

Camera, image

Chemical sensor

Chemical

Electric sensor

Electric current, electric potential, magnetic,

Environment sensor

Environment, weather, moisture, humidity

Flow sensor

Flow, fluid velocity

Particle sensor

Tonizing radiation, subatomic particles

GPS sensors

Navigation instruments

Position sensor

Position, angle, displacement, distance,

Light sensor

Optical, light, photon

Pressure sensor

Pressure

Force sensor

Force, density, level

Temperature sensor

Thermal, heat, temperature

Proximity sensor

Proximity, presence

Tablel 22 MA Bty £7

Sensor Type

Explanation

Sound sensor

Acoustic, sound, vibration

Movement sensor

Automotive, transportation

Camera sensor

Camera, image

Chemical sensor

Chemical

Electric sensor

Electric current, electric potential, magnetic,

Environment sensor

Environment, weather, moisture, humidity

Flow sensor Flow, fluid velocity

Particle sensor Tonizing radiation, subatomic particles

GPS sensors Navigation instruments

Position sensor Position, angle, displacement, distance, speed

Light sensor Optical, light, photon

Pressure sensor Pressure

Force sensor Force, density, level

Temperature sensor Thermal, heat, temperature

Proximity sensor Proximity, presence
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<VIvil varcian="1 NN qfn~dim—NTT T _Qnos
=7 U ilr=o iz

Allll VEL D10 1.V crncouniE—
<MRScene xmlns="http:/suwon.ac.kr/mwlee/MAR" xmlns:xsi="http:/www.w3.org/2001/XMLSchema-
instance"

xsi:schemalocation="http://suwon.ac.kr/mwlee/MAR MRSensor-180111.xsd ">
<GeoOrigin lat="37.335760" lon="126.584224" />
<GPSBoundingBox>
<Positionl lat="37.335800" lon="126.584300" />
<Position2 lat="37.335800" lon="126.584400" />
<Position3 lat="37.335900" lon="126.584300" />
<Position4 1at="37.335900" lon="126.584400" />
<Length x="10.0" y="5.5" z="7.5" unit="m" />
</GPSBoundingBox>
<Orientation pitch="22.5" yaw="152.0" roll="280.5" />
<MRObject>
<ThreeDObject id="obj1">
<Name>Name</Name>

<Geometry polygonNo="2">
<Polygon vertexNo="3">
<Vertex coordinate="1.0 0.0 0.0" />
<Vertex coordinate="1.0 1.0 0.0" />
<Vertex coordinate="0.0 1.0 -1.0" />
</Polygon>
<Polygon vertexNo="4">
<Vertex coordinate="-1.0 0.0 0.0" />
<Vertex coordinate="-1.0 -1.0 0.0" />
<Vertex coordinate="0.0 1.0 1.0" />
<Vertex coordinate="0.0 1.0 -1.0" />
</Polygon>
</Geometry>
<Material>
<Color value="1.0 0.0 0.0 1.0" />
<Normal coordinate="1.0 1.0 0.0" />
<Texture S="1.0" T="0.5" color="1.0 1.0 0.0 0.5"/>
</Material>
<InterfaceWithVirtualWorlds>
<Selection>Selection</Selection>
<Picking>Picking</Picking>
<Input>Input</Input>
<Output>Output</Output>
<Import>Import</Import>
<Export>Export</Export>
<Viewing>Viewing</Viewing>
<Transform translation="0.0 -0.68 0.0" rotation="1.0 0.0 0.0 1.57"
scale="1.0 2.0 3.0" reflection="1.0 1.0 1.0" shear="1.0 2.0 2.0" />
</InterfaceWithVirtualWorlds>
</Shape>
</ThreeDObject>
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<PhysicalSensor id="sensor1" xsi:type="CameraSensorType">
<Name>Name</Name>
<Description>Description</Description>
<SensorType>Camera</SensorType>
<StreamDataType>StreamDataType</StreamDataType>
<Location lat="0.0" lon="0.0" />
<Orientation pitch="22.5" yaw="152.0" roll="280.5" />
<PhysicalProperties>
<Weight unit="g">250.0</Weight>
<PhysicalMaterial>plastic</PhysicalMaterial>
<Tactility>soft</Tactility>
<EventType>Temp</EventType>
<ControlType>Temp</ControlType>
</PhysicalPropertics>
<Physicallnterfaces>
<Name>Name</Name>
<Description>Description</Description>
<IP>202.22.118.243</IP>
<Port>8080</Port>
<ID>user1</ID>
<Password>passwdl</Password>
<Protocol>TCP</Protocol>
</Physicallnterfaces>
<Shape>
<Geometry polygonNo="2">
<Polygon vertexNo="3">
<Vertex coordinate="1 0 0" />
<Vertex coordinate="1 1 0" />
<Vertex coordinate="0 1 1" />
</Polygon>
</Geometry>
<Geometry polygonNo="3">
<Polygon vertexNo="3">
<Vertex coordinate="-1 0 0" />
<Vertex coordinate="-1 1 0" />
<Vertex coordinate="0 -1 1" />
</Polygon>
</Geometry>
<Material>
<Color value="1 110" />
<Normal coordinate="1 1 1" />
<Texture S="0.5" T="1.0" color="1.0 0.5 0.5 1.0" />
</Material>
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<InterfaceWithVirtualWorlds>
<Selection>Selection</Selection>
<Picking>Picking</Picking>
<Input>Input</Input>
<Output>Output</Output>
<Import>Import</Import>
<Export>Export</Export>
<Viewing>Viewing</Viewing>
<Transform translation="1 0 0" rotation="0 0 -1 0" scale="11 1"
reflection="1 0 1" shear="00 1" />
</InterfaceWithVirtualWorlds>

</Shape>

<Width unit="mm">1.0</Width>

<Height unit="mm">1.0</Height>

<AspectRatio unit="percent">10.0</AspectRatio>

<ActualPixelCount>10</ActuallixelCount>

<Megapixels>10</Megapixels>

</PhysicalSensor>
</MRObject>
</MRScene>
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