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[Abstract]

In this paper, we propose a system to detect spatial structures in land cover maps and to detect time-series spatial structure
changes. At first, the proposed system detects patches in a certain area at different times and calculates their measures to analyse
spatial structure patterns of the area. Then the system conducts patch mapping among the detected time-series patches and decides
6 types of patch changes such as keeping, creating, disappearing, splitting, merging, and changing in a mixed way. Also, the
system stores the patch-based spatial structure patterns of time-series land cover maps in binary form to extract changes. This
demonstrated that the proposed change detection system can be used as a basis for planning the reconstruction of the urban spatial

structure by measuring the degree of urban sprawl.
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Table 1. Purposes and evaluation indexes of urban growth
management policy

Purpose Evaluation index Remarks
Population
Urban density S.i.”
e Urban sprawl - .
« Agricultural land Urbanized area S.i.
preservation Property value
* Minimizing the burden [Expenses of infrastructure 3k
of ggpplylng public expenditure o
facilities Quality of life
Housing production
Employment growth

*S.i. means “evaluation index for sprawl”.
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(b) Year 2014

Fig. 1. Time-series land cover map of Pyeongtaek city area(in existing urban area)
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Table 2. Table for determining types of patch change

(g( ﬂi’j))’zi ( T(Zv]))) Types of patch change
(0, *) Mapping 3(D)
(x, 0) Mapping 2(C)
(,1) Mapping 1(K)
(1, >1) Mapping 4(S)
(>1,1) Mapping 5(M)
(>1, >1) Mapping 6(X)

i\ilo|1|2|3|4|5]|6
0 ojo|ojojojo|O0
1 0|1 Oo|0|0|0]|O
2 o0 |1 1 0|01 O
3 OO0 |O0|0]1 0|0
4 OO0 |O0|0]1 0|0
5 O|O0|O0]O0O]O0O]1 1
6 O|O0|O0]O0O]O0O]1 1

a8 9. ohE HlolE of
Fig. 9. Example of mapping table
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Algorithm 1. Algorithm for patch change type determination

initialize 714,5) to 0
for all patches P,-L*1 att—1
find mapped patches Pjt and set T(Z}j) to 1.
for /in T(i,j)
calculate the sum of the /~th row of T(Z,] E ﬂz,]
J

if the sum is 0, Mapping 3(D).
for jin T(i,j)

calculate the sum of the /~th column of Y(i,j), E(T(z,])) .

i

if the sum is 0, Mapping 2(C).
for all mapping in ﬂi,j)

switch (E(T(zﬂ)%E(ﬂ%])))

J i
case (1, 1) :
calculate size measures of Pt*1 and sz_

if S|ze(P’ 1y > S|ze(P ), Mapping 1(K) — Shrinking

else if S|ze(Pt DES S|ze(P ), Mapping 1(K) — Expanding
else, Mapping 1(K) — No Change.

case (1, >1) : Mapping 4(S)

case (>1, 1) : Mapping 5(M)

case (>1, >1) : Mapping 6(X)
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II. Patch-based mosaic pattern analysis

Region-based
patch detection

Land cover map /
atz-1

Patch measure

UE L Mosaic pattern
calculation

analysis
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e e 3 Sz
III. Time series patch mapping w."i

; Patch change type Patch based
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change detection
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Fig. 10. Flowchart of the proposed patch-based change detection of land cover map
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(e) Traffic areas in 2007 (f) Traffic areas in 2014

a8 1. Fig. 12| ojx| =& Zn}

Fig. 11. Result of patch detection of Fig. 1
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Fig. 12. Results of patch mapping of Fig. 11
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The number of patches is 333.

The number of disappeared patches is 37.

The number of created patches is 105.

The number of unchanged patches i 0.

The number of splitted patches is 5.

The number of merged patches is 4.

The number of complexly changed patches is 69,

1. The class occupies the majority in the land cover map. : YES -> NO
2. Big sized patches are included in the knd cover map. : NO

3. The class is divided into many small patches, : NO

4. Big sized patches are closely placed. : YES -> NO

5. Patch are closely placed with the nearest patches. : YES

6. The distances with the nearest patches varies widely : YES

7. Patches are connected. : YES

B. The distances among patches are close. : NO

9. Patches are placed relatively straightforward. : YES

10. The shapes of patches are relatively round. : NO

(a) Residential areas (Flg. 12(a))

The number of patches i5 323.

The number of disappeared patches is 16.

The number of created patches is 184,

The number of unchanged patches is 1.

The number of splitted patches is 4.

The number of merged patches is 6.

The number of complexly changed patches is 29.

1. The class occupies the majority in the land cover map. : NO
2. Big sized patches are included in the fand cover map. : NG
3. The class i5 divided into many small patches. : NO

4. Big sized patches are closely placed. ; YES

5. Patch are dosely placed with the nearest patches. : NO

6. The distances with the nearest patches varies widely : YES
7. Patches are connected. : YES

8. The distances among patches are close. : NO

9. Patches are placed relatively straightforward. : NO -= YES
10. The shapes of patches are relatively round. @ YES -> NO

(b) Commercial areas (Flg. 12(b))

The number of patches is 13.

The number of disappeared patches is 1.

The number of created patches is 11.

The number of unchanged patches is 0.

The number of splitted patches is 0.

The number of merged patches is 0.

The number of complexly changed patches is 1.

1. The class occupies the majority in the and cover map. : NO
2. Big sized patches are included in the land cover map. : NO
3. The class is divided into many small patches. : YES

4. Big sized patches are closely placed. : NO

5. Patch are closely placed with the nearest patches. : YES

6. The distances with the nearest patches varies widely : YES
7. Patches are connected. : NO

8. The distances among patches are close. : NO

0. Patches are placed relatively straightforward. : YES

10. The shapes of patches are reltively round. : NO

(c) Traffic areas (Flg. 12(c))
a8 13. Fig. 12(a—c)2l Tx| Hat & 2% Aot 3 ofx|7|gt
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Fig. 13. Results of patch change type determination and

patch-based land cover map change detection of
Fig. 12(a-c)
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