Interactive Temporal Focus+Context Visualization

off spatio-temporal urban data models
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A Temporal Focus + Context Visualization Model for Handling Valid-time Spatial Information
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Conceptual, representational and data model

Bitemporal-conceptual Data Model (BCDM)
Snogdrass tupple time stamping representational data model
Gadia weak snapshot-equivalence between information contents

Implemented data model based on part of CityGML (construction)

Language: ATSQL2 + Oracle Spatial
Instant and interval operators (Allen)

Valid time and transaction time dimensions supported

Temporal functions and operators (temporal coalesce...)
Sequenced and non-sequenced semantics

Backward and temporal backward compatibility
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199 rows:

Example of a spatio-temporal record set
used in the visualization experiments

BUILDINGID

PARTID
Housef Roof
House8
House9_Roof

MODE

oracle.sgl. BL
_sglBLO

oracle.sgl. BL
sglBLO

oracle sqgl BLOB(

oracle.sgl BLO]

ROWID

AATBAATAAADIKAAA
AMATSAATAAADZKAAB
AMAT BAATAAAD2KAAC
AMAT BAATAAADIKAAD
AMAT BAATAAADZKAAE
AMAT BAATAAADIKAAF
AMATBAATAAADZKAAG

8 AAAILSAATAAADIIAAA

AMAT BAATAAADZIAAB

7 AAAT BAATAAADIIAAC

AMATBAATAAADZIAAD
AMAT BAATAAADZIAAE
AAMAT BAATAAADZIAAF
AMATBAATAAADZIAAG
AMAT BAATAAAD?MAAA
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Data in Spatiotemporal the record set + 2D/3D Image
database record sets TDOI per record geometric data data

Filtering Mapping _
(user defines TDO/ (user assigns Rendering

. . mapping function to
g, Sl rezzrdgattributes)

Data analysis
(user queries DB)
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Focus+Context and Fisheye.
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What urban objects exist at specific time instant?
What urban objects exist over a specific time period?
What urban objects exist over two distinct time periods?
What is the relation of an urban object with a time period?

What is the temporal relation between two urban objects?

What objects exists in a near past and near future?
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N< validtime period [1000-1300)
select * from coordinategeometry
where partid <> "Floor~;
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validtime period [1800-2100)
select * from coordinategeometry
where partid <> "Floor";
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Blue buildings are from [1000-1300]
Other buildings are from [1800-2100],
where:
0420 o7 o070 0315 0560 DB0a 083 1251 598 783 2028 2273 2817 red are hewer
white are older buildings.
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Urban object fully exists over the time period;

Urban object partially exists over the time period;

Urban object does not exist over the time period.
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Oldest building

08es S 1058

Object vt partially exists over PI

| i

0aE3 0260 1050 1140 oges 0264 . .1055 1153
Object vt fully exists over Pl Object vt does not exist over PI
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Given a TDQOI function, temporal
relations between objects can be
depicted in the visualization.

1° - the time periods don't
temporally overlap

2° - the time periods fully temporally
overlap

Church tower is not displayed
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3° - the time periods partially overlap:

7- A bt*, *- F _*
B * 2 /*H=- * -




J

—= i 4 N ¢4 f- -
* %= = i B * / § Here:

Span of PI -> retrieval of objects from the past or the future.

Selection of FI -> behavior of TDOI increase/decrease.
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User slides PI from past to future. Building from a more near future:
High TDOI, positive ATDOI

Buildings from a more far future:
low TDOI, positive ATDOI

Building ceasing to exist:
negative ATDOI
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Green depicts a valid time from future
that is becoming present.

PI slided towards the future:
Objects from future becoming present.

Red depicts a valid time from present
that is becoming past.
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Green depict a valid time from past that
is becoming present.

Red depict a valid time from present
that is becoming future.

PI slided towards the past.
Objects going back to the future.
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