ENTRY

In the previous unit, you have learned the spatial pattern and neighborhood of
features based on the assumption that the space is homogeneous. Therefore,
you can move throughout the space freely to any direction at the same amount of
energy, time, cost etc.

In this unit, the space will be considered as heterogeneous space. There is
friction to your movement. This friction can be translated as cost, energy,
attractiveness, time etc.

Let's consider here, as the time is matter. If you are moving from town A to B
through the highway, you use less time than through the footpath. The friction of
highway is lower than the friction of footpath. This friction can be presented as
weight. Higher the weight, you have more preference. Although the distance
along the highway may be longer than the footpath, the time distance is shorter
to move. Therefore highway will be given higher weight and footpath will be given
lower weight in considering time of movement.

The weight value can be given to spatial objects based on the preference, cost,
energy, time etc. In this unit you will learn weighted spatial patterns and
neighborhood of point features, line features and areal features.

CLARIFICATION: Weighted spatial pattern and neighborhood of point
features

Refer to the introduction section of PDF version of animation presentation or
animation on the web page.

Refer to the weighted spatial pattern and neighborhood of point features
section of PDF version of animation presentation or animation on the web page.

LOOK

Step by step illustration of minimum weighted distance surface based on
point features



Step-1: Create point features or use point feature file

D=3
W=1

Purpoze
1. To create minimum weighted
distance surface

2. To allocate the area based
on |10 of each point and
minimum weighted dislance
surface

File name = wpaint

Step-2: Createa feature file for each feature 1D : feature1

Faoint feature file for
ID 1 with a weight of 3.

File name = pointid1




Step-2: Createa feature file for each feature |D : feature2

D=2
W=2 Paint feature file for
ID 2 with a weight of 2.
File name = pointid2
Step-2: Createa feature file for each feature |D: feature3

FPaoint feature file for
ID 3 with a weight of 1.

=0
]
-

File name = pointid3




Step-3: Calculate the Euclidian Distance for each Feature |D : feature1

[]o-o3ses

[ ozss5- 0768
I 0759 - 1.154
B 1.154- 1.538
B 1535 1923
B 1523 - 2308
B zz0s- 2692

B zcoz2- 2077
B 3077 - 3462
Bl a2 2246
B G e - 4231
Bl 21 4615
Bl 2c15- 5

- No [ ata

Euclidian distance from
ID 1 at 0.5 m resolution.

o File name = pointid1eu e

Step-3: Calculate the Euclidian Distance for each Feature |D : feature2

[]o-nzz2s

[ 0326 - 0552
I 0653 - 0.978
B Cc7o- 1.305
B 1 =05- 1632
Il 1 5z2- 1948
B 1955 - 2284
Bl zzs- 2611
B zc11- 2037
Bl :o:r- 2264
Bl ::c4- 250
Bl :5e - 3916
Bl :o1c- 4242
- Mao [ ata

Euclidian distance from
ID 2 at 0.5 m resolution.

o File name = pointid2eu o




Step-3: Calculate the Euclidian Distance for each Feature |D : feature3

[ Jo-oza4

[ oza4- 0ass
I 0635 - 1032
B o:2- 1376
Bl i 7E- 172
Bl 72 - 2064

B =054 - 2408

Bl za02- 2752

Il 2752 - 3.096

Bl :005- .84
Bl :a-=724

Bl :7ea- 4128

Bl 21z 4472
- Mao [ ata

Euclidian distance from
ID 3 at 0.5 m resolution.

0 File name = pointid3eu 0

Step-4: Divide each euclidian distance surface grid by the weight : Surface1

0-0.185

0.185- 0327
037 - 0556
0556 - 0.7
0741 - 0.925

[ ]oez6- 1111
[ 1111 - 1.286
I 1.295- 1.481
B 1421 1667
- Mo [ ata

Eudlidian distance surface of ID 1
is divided by weight value 3.

File name = pointid1eubyw3



Divide each euclidian distance surface grid by the weight : Surface2

0-0.236
0.236 - 0.471
D.471- 0.707
[ ]o707-08943
[ oodaz- 1479
I 1172 - 1414
Bl 14 165
Bl 155 - 1286
Bl 1 ce6- 22
Bl - ata

Eudlidian distance surface of ID 2
is divided by weight value 2.

File name = pointid2eubyw?2

Divide each euclidian distance surface grid by the weight : Surface3

0-0497

0497 - 0.994
0.994 - 1.491
1491 - 1988
1.088 - 2485

[ 2485 - 2931
I z951- 2475

Bl 472 20975
B 5975 - 4472

| ENEE

Eudlidian distance surface of ID 3
i5 divided by weight value 1.

File name = pointid3subyw




Step-5: Create minimum weighted distance surface

Create minimum weighted distance surface by finding and assigning minimum value based on
each weighted surface : pointid1euby3, pointid2euby2, pointid3euby1

0-0.149

0.149 - 0.294
0.200 - 0.442
0.44% - 0.597
0.597 - 0.747
[ 0.747 - D.806
[ o596 1.045
I 1045 - 1.194
I 1-194- 1544
Bl D ata

This is the result 1

Weighted minimum distance

Step-6: Create allocation map for each point based on weighted minimum distance

]

1
e D ata

The pink color cells or zone
llustrates the spatial extent
influenced by point id 1 with
weight value 3.

All the pink color cells are
assigned to 1 to indicate these
are influenced by polygon id 1.

Background image is weighted
minimum distance surface,

e File name = zone1 a




Step-6: Create allocation map for each point based on weighted minimum distance

u]

2
oL ata

The light green color cells or
zone illustrates the spatial
extent influenced by point id 2
with weight value 2.

All the light green color cells are
assigned to 2 to indicate these
are influenced by point id 2.

Background image is weighted
minimurm distance surface,

O File name = zoneZ2 o

Step-6: Create allocation map for each point based on weighted minimum distance

]
2

Il o ata

The light violet color cells or
zone illustrates the spatial
extent influenced by point id 3
with weight value 1.

All the light viclet color cells are
assigned to 3 lo indicate these
are influenced by point id 3.

Background image is weighted
minimum distance surface,

O File name = zone3 a




Step-?: Create final allocation map by combining each allocation map

Combine zone1, zone? and zone3.

Zone 1
Zone 2
Zone 3
Zone 1 &3

| LEREE

This map show the zones
allocated to each point based on
weighted minimum dislance
surface.

The yellow zone is a Zone
influenced by both point id 1 and

3.
END

File name = allzone
e The is the result Z: Allocation map e

ACT

Create a weighted minimum distance based on the following point dataset. Minimum x and y is
zero. Maximum x and y is 10. Select the resolution 1 meter or 0.5 meter, according to your
choice.

Point X (m) Y(m) Weight
A (id=1) 2 2 3
B (id = 2) 3 5 2
C(id=3) 6 4 1

CLARIFICATION: Weighted spatial pattern and neighborhood of linear
features

Refer to the weighted neighborhood of line features section of PDF version of
animation presentation or animation on the web page.

LOOK

Step by step illustration of minimum weighted distance surface based on
linear features




Step-1: Create line features or use line feature file

Purpoze
1. To create minimum weighted
D=1 distance surface
w=5
2. To allocate the area based
on |10 of each line and minimum
weighted dislance surface
File name = wling
D=2
w=1

Step-2: Createa feature file for each feature ID : featured

Line feature file for
ID 1 with a weight of 5.

File name = lineid1



Step-2: Createa feature file for each feature |D : feature2

Line feature file for
ID 2 with a weight of 1.

File name = lineid2

Step-3: Calculate the Euclidian Distance for each Feature |D : feature1

[ Jo-os3s

[ oaz6- 1072
I 1072- 1607
B 1507 - 2143
Bz 14z- 2678
Bl 2570 2.215
Bl 3z15- 375
Bl :75- 4286

I =56 - 4822
Bl 2c22- 5358
B 5555 - 5.554
Bl 5 594- 642
Bl 20 - 6965

- Mo [ ata

Euclidian distance from
ID 1 at 0.05 m resolution.

0 File name = lineid1eu 0




Step-3:

Calculate the Euclidian Distance for each Feature 1D : feature2

[ ]o-o53s

[]os=6- 1072
I 107z - 1607
Bl 507 - 2143
B 2143 - 2679
Bl 25759 3215
B z215- 275
I 75 - 4.256
I o226 - 4822

Bl 4522 - 5353

Bl =55 5504

Bl 5504 6429

Bl 4:0- 6965
Bl D oata

Euclidian distance from
ID 2 at 0.05 m resolution.

File mame = lineidZ2eu

Divide each euclidian distance surface grid by the weight : Surface1

Bl 00155
B 0155 - 0.31
I 031 - 0.464

0454 - 0619
0G619- 0774

[ ]0774- 0424
I 09z29- 1.083
Bl 103 1238
B 122 1202
- Ma [ ata

is divided by weight value 5.

File name = lineid 1eubyw5

Euclidian distance surface of 1D 1




Step-4: Divide each euclidian distance surface grid by the weight : Surface?

B0 774

Bl o773 1545
B 1548 - 2.3z22
[ ]zz2z- 3006
3.096 - 2.269
3.869 - 4543
4643 - 5417

- M7 - 6,194
I 5191 - 6965
- Mo [ ata

Eudlidian distance surface of ID 2
is divided by weight value 1.

File name = lineid2eubyw

Step-5: Create minimum weighted distance surface

Create minimum weighted distance surface by finding and assigning minimum value based on
each weighted surface : lingid1euby5, lineid2euby1

B - 0.155
B 0155 - 0.34
I 731 - 0454

0454 - 0.519
0519 - 0.774
0.774- 0829
0929 - 1.083

[ 1083 - 1.238
I 1=38- 1383
- Mo L ata

This is the result 1

Weighted minimum distance




Step-6: Create allocation map for each line based on weighted minimum distance

The pink color cells or zone
illustrates the spatial extent
influenced by line id 1 with
weight value 5.

All the pink color cells are

assigned to 1 to indicate these
are influenced by line id 1.

0 File name = zone1 0

Step-6: Create allocation map for each line based on weighted minimum distance

]

2
Bl L ata

The light green color cells or
zone (llustrates the spatial
extent influenced by line id 2
with weight value 1.

All the light green color cells are

assigned to 2 to indicate these
are influenced by line id 2.

o File name = zone? 0




Step-?: Create final allocation map by combining each allocation map

Combine zone1, zonez.

Zone 1
Zone 2

[ ]Zene1 &2
- Mo [ ata

This map show the zones
allocated to each line based on
weighted minimum dislance
surface.

The yellow zone is a Zone
influenced by both line id 1 and

2.
END

File name = allzone
e The is the result Z: Allocation map e

ACT

Create a weighted minimum distance surface based on the following dataset. Minimum x and y is
zero. Maximum x and y is 10. Select the resolution 1 meter to 0.05 meter, according to your
choice.

Road From To Weight
A (id=1) 1,1 9,9 5
B (id = 2) 9,1 1,9 1

CLARIFICATION: Weighted spatial pattern and neighborhood of areal
features

Refer to the weighted neighborhood of areal features section of PDF version
of animation presentation or animation on the web page.

LOOK

Step by step illustration of minimum weighted distance surface based on
areal features




Step-1: Create polygon features or use polygon feature file

Purpoze
1. To create minimum weighted
L= L distance surface
w=1 w=3

2. To allocate the area based
on 1D of each polygon and
minimum weighted dislance
surface

File name = wpaly

E g
o
LS X1

Step-2: Createa feature file for each feature |D : feature 1

Polygon feature file for
ID 1 with a weight of 3.

File name = polyid1




Step-2: Createa feature file for each feature |D : feature2

Paolygon feature file for
ID 2 with a weight of 2.

File name = polyid2

I0=2
W=2
Step-2: Createa feature file for each feature ID : feature3
D=3
W=3 Paolygon feature file for
ID 3 with a weight of 3.

File name = polyid3




Step-2: Createa feature file for each feature ID : feature4

W ; 1 Paolygon feature file for
ID 4 with a weight of 1.

File name = polyidd

Step-3: Calculate the Euclidian Distance for each Feature |D : feature1

[ ]o-o763
[ ]o7sz- 1527
I 1527 - 2.29
B =20 - 3054
Bl :o05a- 3317
I =517 - 4581
Bl 4521 - 5344
B 5344 - 6108
I 5108 - 657
B cs71- 7E34
B 754 5308
Bl =05 - 9161
Bl =1c1- 9925
- Mo [ ata

Euclidian distance from
ID 1 at 0.5 m resolution.

o File name = polyidleu 0




Step-3: Calculate the Euclidian Distance for each Feature |D : feature2

[ ]o-o763
[ ]o7s3- 1527
I 1527 - 229
B =20 - 3054
Bl :054- 3317
I =517 - 4581
B 4521 - 5344
B 5 344 - G108
I 5108 - 6571
B cs71- 7E34
B 7554 5398
Bl =95 - 9161
Bl -1c1- 2925
Bl e ata

Euclidian distance from
ID 2 at 0.5 m resolution.

0 File name = polyid2eu 0

Step-3: Calculate the Euclidian Distance for each Feature |D : feature3

[ Jo-o7sz

[Jo7sz- 1527
I 1527 - 229
B 220 - 2054
B z054- 3517
B =517 - 4531

Bl 4551- 5.344
B 5344 - 5108
I 5105 - 6571
Blc=71- 7634
B 7534 2598
Bl 5295 - 9161
Bl =151 9925
- Ma [ ata

Euclidian distance from
ID 3 at 0.5 m resolution.

0 File name = polyid3eu 0




Step-3: Calculate the Euclidian Distance for each Feature |D : feature4

[ ]o-o783
[ o7s3- 1527
I 1527 - 229
B =20 - 2054
Bl :o054- 3317
I 517 - 4581
Bl 4521- 5.394
B 5344 - 6.108
I 5108 - 657
B cs71- 7634
Bl 7524 5398
Bl 5205 - 9161
Bl 2ic1- 2925
| RN

Euclidian distance from
ID 4 at 0.5 m resolution.

File name = polyiddeu 0

Step-4: Divide each euclidian distance surface grid by the weight : Surface1

0-0.358
0268 - 0.735
0735 - 1.103
1.103 - 1.47
1.47 - 1.838

[ 1838 - 2.205
I 2205 - 2573
B 2573 2949
B 2041 - 2208
- Mo [r ata

Eudlidian distance surface of ID 1
is divided by weight value 3.

File name = polyid 1eubyw3




Ste p-4: Divide each euclidian distance surface grid by the weight : Surface?

| ] 0- 0551

0.551 - 1.103
1.102 - 1.654
1.6854 - 2205
2205 - 2757

[ 2757 - 3.208
B = =08 - 286

I =56 - 4411

I &#411- 4462
- Mo [ ata

Eudlidian distance surface of ID 2
is divided by weight value 2.

File name = polyid2eubyw?2

© ®

Ste p-4: Divide each euclidian distance surface grid by the weight : Surface3

0-0.3262
0368 - 0.735

[]0735- 1103
I 1103 - 1.47
B 147 - 1.838
Bl 155 2205
Bl :z05- 2573
Bl :7z- 294
Bl =241 - 3308
| ERELE

Eudlidian distance surface of ID 3
is divided by weight value 3.

File name = polyid 3eubyw3

® ®




Divide each euclidian distance surface grid by the weight : Surface4

0-1.103
1103 - 2,205

[ ]2205- 3.308
[ z=02- 4411
Bl 4411- 5514
Bl c513- 6616
Bl G- 7.718
102522
Bl s c=2- 0925
- Mo [ ata

Eudlidian distance surface of ID 4
is divided by weight value 1.

File name = polyiddeubyw

Step-5:

Create minimum weighted distance surface

Create minimum weighted distance surface by finding and assigning minimum value based on
each weighted surface : polyid1euby3, polyid2euby2, polyid3euby3, polyiddeuby

0- 0476
0176 - 0.354
[ ]0.351- 0527
[ 0527 - 0.702
I 0703 - 0878

I 0=7s- 1.054
Bl 1054- 123
Bl - 1405
1205 - 1.581
- Mo [ ata

This is the result 1

Weighted minimum distance




Step-6: Create allocation map for each polygon based on weighted minimum distance

[ Jo
1
Bl o T ata

The cyan color cells or zone
illustrates the spatial extent
influenced by polygon id 1 with
weight value 3.

All the cyan color cells are
assigned to 1 to indicate these
are influenced by polygon id 1.

Background image is weighted
minimurm distance surface,

0 File name = zone1

Step-6: Create allocation map for each polygon based on weighted minimum distance

1]
2

B e D ata

The light green color cells or
zone (llustrates the spatial
extent influenced by polygon id
2 with weight value 2.

All the light green color cells are
assigned to 2 to indicate these
are influenced by polygon id 2,

Background image is weighted
minimum distance surface,

0 File name = zone?




Step-6: Create allocation map for each polygon based on weighted minimum distance

1]
3

e D ata

The light pink celor cells or zone
illustrates the spatial extent
influenced by polygon id 3 with
weight value 3.

All the light pink color cells are
assigned to 3 to indicate these
are influenced by polygon id 3.

Background image is weighted
minimurm distance surface,

File name = zone3

Step-6: Create allocation map for each polygon based on weighted minimum distance

]

a
B o ata

The light violet color cells or
zone (llustrates the spatial
extent influenced by polygon id
4 with weight value 1.

All the light violet color cells are
assigned to 4 to indicate these
are influenced by polygon id 4,

Background image is weighted
minimum distance surface,

File name = zoned




Step-?: Create final allocation map by combining each allocation map

Combine zone1, zone2, zoned and zoned.

Zona 1
Zone 2
Zone 3
Zone <
Zone 1 &3

Bl oD ata

This map show the zones
allocated to each polygon based
on weighted minimum distance
surface.

The yellow zone is a Zone
influenced by both polygon id 1

and 3.
END

File name = allzone
9 The is the result Z: Allocation map 9

ACT

Create minimum weighted distance surface based on the following polygon feature. The list of
vertices foe each polygon is provided. Minimum x and y is zero. Maximum x and y is 10. Select
the resolution 1 meter or 0.5 meter, according to your choice.

Polygon | List of vertices Weight

A(id=1)|1,1;3,1;3,3;1,3;1,1

B(id=2)]71;91,93;73; 71

C(id=3)77,97;99,79;7,7

= WINW

D(id=4)1,7;3,7; 3,9;1,9; 1,7

Questions

1.Refer to the Step-4 of step-by-step illustration on minimum weighted distance surface
presentation for point or line or polygon features above. Why Euclidian surface is divided by the
weight value?

2. Refer to the Step-5 of step-by-step illustration on minimum weighted distance surface
presentation for point or line or polygon features above. What is your strategy or concept to
derive minimum weighted distance value based on weighted distance surfaces of each feature
ID. How do you implement your concept in your GIS system? Describe detail steps of
implementation in your GIS System.

3. Refer to the Step-6 of step-by-step illustration on minimum weighted distance surface
presentation for point or line or polygon features above. What is your strategy or concept to find
out the influenced zone by each feature id based on minimum weighted surface? How do you



implement your concept in your GIS system? Describe detail steps of implementation in your GIS
System.

4. Refer to the Step-7 of step-by-step illustration on minimum weighted distance surface
presentation for point or line or polygon features above. How to combine each zone in order to
produce a map that shows all the zones? How do you find out zone, which is influenced by more
than one zone? How do you implement your concept in your GIS system? Describe detail steps
of implementation in your GIS System.

Share

Submit your answer to the instructor through email.
Post your answer to the discussion board.
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