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Representing Geospatial 
Information – Two Strategies

• Standard Strategy
– Only location nodes can have coordinate information
– Nodes that are connected to that location via a “node -> 

location” link are said to be in that location

• Per Node Strategy
– Any node can have coordinate information or not

it is just another attribute of the node
– Links are just links. They don’t imply any special relationship 

beyond what they’re already meant to imply

• If your data lacks geospatial attributes, you can specially configure 
your data to work with GIS. This is called “The Hard Way”
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Representing Geospatial 
Information: Standard

• Nodes of type “Location” are checked for attributes
– “latitude” and “longitude”
– “mgrs” – Military Grid Reference System
– “utm” – Universal Transverse Mercator coordinates
– This are all systems for identifying a specific spot on the Earth

• All networks to/from a node of type “Location” are 
“is-located-at” networks

• This method is handy when you’re working with more general 
locations that multiple entities can inhabit. It allows for a type of 
aggregation before the map is even opened; e.g., if your locations 
are cities there can be many people in a city at once.
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Representing Geospatial 
Information: Per Node Approach
• Multiple nodesets are checked for attributes

– “mgrs”
– “latitude” and “longitude”
– “utm”

• If only “Location” nodes are found, it defaults to the “old” default. If 
multiple nodesets are found, it uses the “new” default.

• This method tends to be preferred when you want each entity to 
have its own location. Data acquired directly from a GPS, for 
example.
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Representing Geo-Temporal Data

Click <+> on tree widget to show 
Keyframes in dynamic meta-network

Each keyframe represents interactions 
that occurred at some point in time

• Remember – over-time meta network
– A group of meta networks
– One for each point in time
– Alarm clock symbol for over time data

• For Location + Time just use both
– Keep group of meta networks

with time stamps
– Add Locations to each meta network
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Geo-Temporal Network 
Visualization

• Reminder – Representing time and location in ORA
– Location via <lat,lon> or relational locations
– Time via timestamp on meta network for each time period

• Example: Indianna Jones – “Raiders of the Lost Ark”
– Hands on walk through of Spatio-Temporal Visualization
– Demonstrate putting vectors on a map strategy
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Start with an Example

• This dataset is a mapping of the 
1981 movie “Raiders of the Lost 
Ark”

• It is a dynamic meta-network 
containing 27 different time 
periods

• Each time period contains the 
same 19 locations and 9 
characters

• Each differs from another in two 
ways
– The links present/not present
– The timestamp
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Keyframe dates range from 
5/1/1936 – 6/11/1936 

Click |> on tree widget to show 
Keyframes in dynamic meta-network

Each keyframe represents interactions 
that occurred in a time period

NOTE – you can create Keyframes in a Meta-
Network by right clicking in the
white space in this panel while the desired Meta-
Network is selected.
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Launching Over Time Viewer

Select <View Networks Over Time…> 
on <Visualizations> menu to get a 

feel for flow and complexity over time
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Over Time Viewer

Interactions in Time Period 1

Click <Show Arrows> icon 
to see directionality of 

interactions

Set parameters of 
<Network Over Time> 

dialogue, then click 
<Play> to “watch”.

Freeze Network, then place nodes
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Over Time Viewer

Interactions in Time Period 9

Set parameters of 
<Network Over Time> 

dialogue, then click 
<Play> to “watch”.
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Over Time Viewer

Interactions in Time Period 11

Sped up Animation
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Over Time GIS Viewer

Suppose you actually wanted to see the characters on a Map?
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Trail Displayed on GIS Viewer

Hint: Thicken Lines, Add Arrow Heads, show Labels
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Indy’s Trail

Use GIS Layer Manager to turn off all but Indy and Location
Now we see just his trail around the world
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Indy in the Middle East

Note break in Trail
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Where is Marion?

Click on GIS Layer Table to Add in Marion
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Zoom in on Egypt

Cairo to Valley of the Kings
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Displaying Trails on 3D Globe

NASA Whirlwind – used for 3D drawing (CAUTION –
requires high bandwidth to work correctly)
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Movie starts in 
Eyebrow of the Jungle… 

Explore Indy’s Trail…
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Raven Saloon & Well of 
Souls are in this part of 

the world.
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Conclusions

• ORA
– Understands Geo-Temporal Network Data in the form

of sets of Meta Networks in the Form of Key Frames
– ORA can carry out analysis taking into account both 

temporal data and location data

• Visualization of Geo-Temporal Data is quite difficult
– Animated vectors connecting nodes to locations over time
– Animated vectors drawn on a map

• Labels show node name and timeline of events
– Loom plot

• Shows time as vertical axis but locations are categorical columns
• For more Loom, see talk on Friday


