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Types of Temporal GIS Data

Dynamic Discrete Stationary Change
something that moves something that “just stands still but change or growth
happens” records changes
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Time and Track Correlation

Time

Allows “Current” data to be shown
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Allows grouping by source
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Tracking Server — Big Picture
Temporal Processing for GIS Data
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Tracking Server Functions
Supporting Data Flow

e Collecting
— Built-in Support for: XML, CSV
— Any protocel can be supported through custom datalink development
— Datalink & Connector SDK’s for: C++, C#, Java

» Processing
— “Actions” — framework to inspect or modify an observation

o Distributing
— Tracking Clients subscribe to a named Tracking Service
— Tracking Server pushes updates to subscribed clients
—Web Client API's: Flash, Silverlight, Java
— Desktop Client API's: C++, C#, Java (ArcGIS Engine)






Characteristics of a Sensor Network

e | ow Power
— Low cost / deployed in bulk (smart dust)
— Self organizing, fault-tolerant network
— Sensor location could be GPS linked, or set through surveying

» High end
— Devices are targeted more for industrial or military use
— Multi-sensor fusion in ene device (may include GPS + compass)
— Integrated with other systems (surveillance, control systems)

Erom low end to highly capable systems... sensors in a network
usually share the communication responsibilities



al Seience Foundation (nsf.gov) — NEON Project (neoninc.org)




Types of Sensors

 Environmental
— Sample-based: Wind, Precipitation, Temperature, Stream Gauges
— Event driven: Lightning, Earthguakes

 \Vehicles / Traffic
— Event per vehicle — then processed into samples

o Specific Object Detection Systems
— Event driven detection: Heat, Vibration, Motion
— Electronic Signals: Radio, RFID

e Mobile Devices



Sensor Network Example — Detecting Landslides

Wireless Sensor Network with Sell-Organization
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Capabilities for Criticsl 8fd. Emergency Application

;—“

Amrita University - Munnar, Idukki, Kerala, India



Sensor Network Example — Bedrock Monitoring
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Sensor Network Example — Bedrock Monitoring
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Sensor Network Example — Bedrock Monitoring
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Sensor Network Topology — Matterhorn
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Sensor Network Data

e Matterhorn & Jungfraujoch
« Data collected approximately once per minute
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Sensor Network Example — CalTrans Coverage Area

* Over 30,000 sensors
In 10,000 locations
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Performance Measurement

System (PeMS)
e Sensor pulses are e
collected every 5 sec.

« 30-second sum is ity
reported regionally

e Each region reports e
to CalTrans : N oot




Sensor Network Example — Weather Stations

« APRS Protocol — “Amateur Packet Reporting System”
« Amateur Radio operators use this for 2-way text messaging
» Heavily used for weather beacon information







Want to Learn More?
ESRI Training and Education Resources

 Instructor-Led Training
— Implementing Tracking Server

http://www.esri.com/training
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