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Generalisation of updated data
(in the context of multiple

representation)

Anne Ruas
COGIT Laboratory   IGN-France

anne.ruas@ign.fr
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2 

• Context

• Updating

• Multiple representation

• Local generalisation

• Synthesis
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2 Different DB ...

BD1

Data bases

Maps

generalisation

BD2

REALITY

Smaller scale

BD’’’

Data Base Maps

Smaller scale

DREAMS

BD

BD’

BD’’
Level of Detail

Context
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2 Today needs

• Updating DB ‘day by day’
• Propagate updating on different DBs

• Prerequisite : link the objects of DBs

• Difficulty
– DBs are not coherent one to another
– processes of generalisation should be

redesigned in the context of updating

Context
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2 Updating

• DB = {Oi Rk Oj}
• Updating  : {Open (Oi) = O’ i}

• consequences  on ?
– Rk,
– Oj
– other objects

Updating
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2 What kind of evolutions Ope( )

• Typology of changes
– object creation 0 - 1
– object removal 1 - 0
– object modification  1 - 1

• geometry change
• attribute change

– fusion n - 1
– division 1 - n
– aggregation n - m

[Badard]

Updating
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2 Identify the nature of changes
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Updating
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2 Describing the changes btw T1 and T2
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Updating
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2 Updating

• DB = {Oi Rk Oj}
• Updating : {Open (Oi) = O’ i}

• consequences :
–  O’ i Rk Oj it does not change anything

–  O’ i Rl Oj it changes the relationship

–  O’ i Rk Om it creates new relationships

–  O’ i Rk O’ j it changes Oj

• some ‘side effect’ are not acceptable [Kadri]

Updating
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2 Side effect during
updating process

Obje ct
crea t ion

Geometric
chan ge

Attr i butes
chan ge

Updating
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2 Updating derived data bases

Geographic Data base

Car tographic Data base
Smaller scale

δ
δδ’

δ
δδ’

  δδ”

  δδ” ’
Smaller scale

Updating
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2 Updating ‘close’ DB ...

< = > ? @ A B @ C DA @ B E F B @ G C H = I F B J K @ C DL F B F M F A > A N = @ L > C B @ O P @ C J G K > Q > C J >F C L J G Q Q > J B L F B F R = @ C B > D Q F B > F C LS Q G S F D F B > E S L F B @ C D

δ

δδ’

T U V W V X W Y
DBs had nearly the same ‘level of detail’

Updating
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2 Connecting the Data Bases ...

• Linking the objects :
– Solution 1 : derive by generalisation and preserve

relationships
– Solution 2 : data matching  btw existing data bases

and preserve relationships

• Representation :
– Solution 1 : maintain relationships b.m.o identifiers
– Solution 2 : group information as much as possible

[Parent, Vangenot]

• Whatever the case :
– add meso level objects ...

Representation
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2 Matching and Multiple representation

BD1

S1

BD2

S2

1
MRS

BD-RM2

Rules of 
correspondences

The schema analysis gives hypothesis
Object matching verifies and enriches the hypothesis

Representation
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2 Kind of ‘representation’ 1-1

DB1 DB2
Object number 786 Object number 658

Correspond to ...

Object number 786
Geometry level 1 : {(xi,yi)}
Geometry level 2 : {(xk,yk)}

{(xi,yi)} {(xk,yk)}

Representation
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2 representation 1-n

City-centre

Buildings

Representation
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2 Representation n-m

Representation

Urban block

Building DB1 Building DB21      1
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2 n-m :  example of alignment

Representation

Emphasising
Simplification
Squaring

Building  

Urban b lock

Displacement
Build-removal

Building alignement

Characteristics

Typification

Characteristics

Characteristics

Alignment-detection

SDH Presentation
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2 In the context of MR ...

Urban block Buildings DB1City-centre

Buildings DB2

Build-alignment

Urban block

Buildings

Build-alignment

geom LOD1
geom LOD2

City-centre

Representation
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2 Local generalisation
1- analys ing data schema

Generalisation

ELOD1 = {Oi / Oi εε Class1j}

Class1j = { attribute1jk} , geometry1j

attr ibute1j k = type,
      domain of values,
      representation rules

geometry1j  = type (pt, line, pol.)
      LOD1

Width1 = integer
Inhabitant1 = integer εε [1, 2, 3, 4]
          1 : nb <  10 000
          2 : nb ε [10 000, 50 000]
          ...

ELOD2 = {Oi / Oi εε Class2j}

Class2j = { attribute2jk, geometry2j}

attr ibute2j k = type,
      domain of values,
      representation rules

geometry2j = type (pt, line, pol.)
      LOD2

Width 2 = integer εε [1, 2, 3, 4]

?
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2 2- How to propagate O’i  ?

• OPE(Oi) : creation, removal, etc.
– Class1j is not maintained in ELOD2

• no more walls   no influence

– Class1j is aggregated in Class2k ELOD2

• e.g. Σ buildings = town   contextual analysis

– Class1i is maintained as Class2i

• not all objects are maintained
– only isolated buildings, main roads  meso - generalisation

• attributes are different
– less, rules of representation   ~ automatic

• just the geometry changed   self-gene + side effect

Generalisation
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2 Example : creation of a building

self generalisation : 
over proximity 

new block gener.
the building
is removed

Inclusion

New generalisation
from initial state

Generalisation
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2 

Update

DB1’

Example 2

Individual
generalisation

DB1 DB2

Inclusion of
update

Meso
generalisation

DB2’

Generalisation
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2 Is there a ‘group ed’ evolution?

e.g. A new district : { close buildings and streets }

• the propagation one by one is
meaningless (and dangerous) …
– the meso level is updated

• e.g. new urban block, new town boundary

• Groups should be analysed before the
propagation

Generalisation
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2 Case of aggregation

• e.g. {close buildings} aggregated into town

– if buildings are inside the town bound ary
• it does not change anything

– If buildings are clearly outside
• it does not change anything

– if buildings are close to the border
• it can change the shape of the border

Generalisation
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2 Urban bo undary computation
from building cluster

[Boffet]

Generalisation
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2 3 connected do mains ...

• Updating
– identify the nature of evolution
– identify groups of close objects

• Multiple representation :
– link objects b.m.o. meso objects

• Generalisation :
– generalise updating according to :

• the nature of evolution
• the relationships with meso objects

Synthesis


