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Related Work

e Morph between polylines

e Generate a good sequence of maps

[Nollenburg et al. 2008]

e Data structure for continuous generalization
[van Oosterom et al. 2014]
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Preliminaries

Polygon p;: area on start map
Patch u; : connected set of areas
Region R; : area on the goal map

Aggregate the smallest patch with its neighbour

Rl Rz Rl R2 Rl R2

start map goal map
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Subdivision

Subdivision P; ;: patches subdividing a region
Size n . #polygons on start map

#subdivions is exponential in n.

Pstart — 'Dl,l Pgoal — P4,1

n=4
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e Each subdivision is represented as a node

e Find a shortest path w.r.t. cost functions
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Cost Function

® Path n — (P].,i11 P2,i2 1111 Pt,it)

t—1

gtype /7) Z f’-cype(PSI Ps—l—l /s+1)
s=1

t_
glength(n) — Z flength(Ps,is)

e Combination of the two costs:

g(n) — (1 o A)gtype(n) - )‘glength(n)
A=05
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A" Algorithm
e A best-first search algorithm. Find a path from s to ¢t

e Cost function: F(u) = g(u) + h(u)
— g(u): exact cost of s-u path
— h(u): estimated cost of shortest u-t path

e Guarantees a shortest path if
h(u) is smaller than real cost

e Helps ignore some paths
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Overestimation

e TIry finding a path by exploring at most M = 200,000
nodes. If fail, try again but increasing estimated costs.

e A path seems more expensive, thus may be ignored

e Not optimal anymore
once increasing estimated costs
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subject to Ex < H,
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Given variables x,
minimize a|cost subject to some constraints.
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Using Integer Linear Programming

e Model complete graph by setting variables and constraints
e Solve ILP with minimizing total cost

e Define path according to values of variables, known from
solution

a
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Example Variable and Constraints

e Variable: x; ,, € {0,1} Vte T,Vp,r € P
Xtpr = 1 < pis assigned to r at time t.

e Constraints:
p is assigned to only one polygon:» | _pXtpr =1
Enforce aggregation: D yepXerr=n—t+1

e In total, F—1 t =2 t =3
5 sets of variables

17 sets of constraints ﬁ
—> —>
Lo {3

X1,p,r — X2,p,r — X3,p,r — 1
X1,r,r — X2 rr — 1 X3,rr —

X1,q,r — 0 X2,q.r — 0 X3,q,r — 1
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Comparison of A* and ILP

percentage of regions that were found optimal solutions

percent (%)

100
75
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25

0 5
1-5 610 11-15 1620 21-25 26-36

n: number of polygons
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Generalizing Buildings to Built-up Areas
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o Aggregate buildings that are too close, when zooming out

e Bridges and buildings constitute
a minimum spanning tree (MST)

Zoom out:
t Increases

original buildings add bridge  grow
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Case Study

e Runtime: O(n?),
n: total number of edges over all input buildings

e Environment
C#, CLIPPER (for buffering, dilation, erosion, and merge)

e Data: 2.5k buildings, n =19k edges, 1 : 15k,
dG — 2bm (|GN)

e 12 min for computing a sequence of 10 maps
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e Used optimization methods to attain good results
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