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PREFACE

This manual describes how to use SANET: a toolbox for spatial analysis on a network.
SANET is part of the results obtained from the six year (1998-2003) project entitled
“Spatial Information Science for Human and Social Sciences” funded by the
Grant-In-Aid for Special Field Studies B provided by the Ministry of Education and
Science, Japan. The leader is A. Okabe. SANET is developed by A. Okabe, K. Okunuki
and S. Shiode with Mathematical Systems Inc.
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NOTICE

The authors distribute SANET only to those who agree on the following points.

1. The user will use SANET for nonprofit purposes only.

. The authors will not bear responsibility for any trouble that the user may meet in the
use of SANET.

. When the user uses SANET, he/she will report to the authors his/her name, affiliation,

address and e-mail address.

. When the user publishes any results obtained by using SANET, he/she will explicitly
state in the paper that he/she used SANET. Also, he/she will send a reprint of the

paper to the authors.

. The user will report to the authors any trouble he/she meets in the use of SANET.

(The authors will remove bugs, if any, at their earliest convenience.)

The address of the authors is:

Atsuyuki OKABE

Center for Spatial Information Science

c/o Department of Urban Engineering, University of Tokyo
7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656, Japan

atsu(@csis..u-tokyo.ac.ijp
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1. System and data format requirements
System requirement

OS: MS Windows NT, 2000, XP, Vista

ESRI ArcGIS: Ver.8.x, Ver.9.x
Data format requirement

ESRI shapefiles

2. Installation and uninstallation of SANET

Installation
1. Save SANET3.zip on your computer.
2. Unzip SANET3.zip, then you will find the following five files:
SANET tools.dll
SANET AG 8.dll
SANET AG 9.dll
Uinstall AG_8.bat
Uinstall AG_9.bat
3. Place SANET _tools.dll under arcgis¥Bin folder.
4. Place the other files under any folder.

5. Launch ArcMap*.

(*If you are a Windows Vista user, launch ArcMap with run as administrator option. This applies to the first time
only. Once SANET component has been registered in your computer, there is no need to use this option.)

6. In the ArcMap menu bar, select “Tools” and proceed to “Customize”.

7. Click on “Add from file...” button in “Toolbars” tag, to locate SANET AG_8.dll or SANET AG_9.dII**.

(**If you are an ArcGIS Ver.8 user, load SANET _AG_8.dll.)
(**If you are an ArcGIS Ver.9 user, load SANET AG _9.dll.)

8. Double click on it, then you will find “SANET” check box in “Toolbars” menu.
9. Check it, then the SANET menu bar below will appear.

SANET x|

ShapeEditor +  MetworkIhdex +=  Analysiz -

10. Drag and drop it in your menu bar or view button bar on the ArcMap project window.

Uninstallation
If you are ArcGIS Ver.8 user, click Uinstall AG_8.bat.
If you are ArcGIS Ver.9 user, click Uinstall AG 9.bat.



3. General notes on SANET tools
SANET consists of twenty tools, each of which belongs to one of three groups, ShapeEditor, NetworklIndex,
and Analysis, divided by their function.

Analytical tools in “Analysis” group should be executed after applying some preprocessing tools.

When you are going to apply one tool, be sure to apply all the tools located upstream in the illustration below.

Preprocessing and analytical tools

Clean polyline shapes

v

Continuous graph

¢ > Preprocessing tools

Create network index file from a polyline shapefile

v

Insert points to a network

J

Voronoi diagram

Huff model

Nearest neighbor distance method
Conditional nearest neighbor distance method
K function method > Analytical tools
Cross K function method
Interpolation

Clumping method

M function method

Other independent tools

Random point

Polygon centroid

Grid

Distribute point data to polylines

Table arrangement

Create network index file from adjacent node table
Edit network index file




4. Instructions on how to use SANET
4.1 Preprocessing tools
4.1.1 Clean polyline shapes
Polyline shapefiles introduced in SANET have to be free of intermediate or pseudo points.

This tool cuts a polyline into individual line segments or links. Each of them consists of a line and two end

points.
2 /
(a) A polyline (b) Individual links
Inputs

1. Add the polyline shapefile on the project window.
2. Select “Clean Polyline Shapes” in ShapeEditor menu.

wi. Clean Polyline Shapes

Network polyline shapefile for input

)

Allocate values in attribute fieldéz) proportional to link leneths

FNODE.
THODE-
(2) LPOLY.
RPOLY.
LENGTH
ROAD_MGC_
ROADMGID

_ |

3. Fill in the dialogue box.
(1) Select the polyline shapefile in the drop down list.
(2) All the attribute fields in the polyline shapefile are listed in this box. If you want to get values in the
attribute field(s) to be split proportional to link lengths, select them.

Output
A polyline shapefile named “polyline shapefile _d” will be created in the folder where the input shapefile is
located.

Although the entire attribute field(s) in the original network polyline will be attached to the output network
polyline, fields you did not select at step (2) will be transferred with no change in values.
In case that a file with the same filename already exists, the newly created file will be saved with a different

filename, such as <nework polyline shapefile d1>, <nework polyline shapefile d2>.



4.1.2 Continuous graph

Since network polylines in one shapefile should be connected to each other in SANET, all the isolated polylines
have to be eliminated before proceeding to the next step.

This tool checks up the connectivity of the network and extract the continuous network.

Inputs
1. Add the polyline shapefile on the project window.

2. Select “Continuous Graph” in ShapeEditor menu.

3. Click and activate a link which belongs to the network that you want to extract.

= £ Layers
= ROAD_d

Display- ﬁn|e_| | _’l

4. Select the polyline shapefile in the drop down menu.

=, Continuous Graph

Polyline shapefile for input

Note: As a sample dataset, we here use network polyline shapefile named “ROAD_d” consisting of 1367 links and 33km
of total length.

Output
A network polyline shapefile of the continuous graph will be created (filename:_network index file name prt).




4.1.3 Create network index file from a polyline shapefile
This tool converts a polyline shapefile into a dataset which consists of the following three files to identify the

link-node connectivity.

(1) Polyline point shapefile
A point shapefile created by extracting the entire points that consist a polyline shapefile, which we call
“polyline points”. The attribute table of the polyline point shapefile has a field with pointer values pointing
the record number of the adjacent node table.

(2) Adjacent node table
A DBF format table with the fields of the adjacent node ID, the link length and any other attributes
field(s).

(3) Network index file
A text file which holds the filenames of (i) the input network polyline shapefile, (ii) the output polyline

point shapefile and (iii) the output adjacent node table.
Adjacent node ID

Pointer .
Par? l Link length
L 3 5 AdjPoint | Length
NodelD | head X ¥ 1 2
Parts 1 1 — | ... | 2 1
[ ) Z 2 3 3
10 6 ) 3 ] 4 2
1 B 5 1
5 5 ] B 5
B 10 — 7 B
® ® L 27 7 14 _ B 3
3 B 15 E 3
E 16 10 3
10 E 11 7
° 12 5
5 1 13 10
14 B
Polyline points Record number 15 5
16 B
17 B
. . . 18 E
Polyline parts and polyline points
Attribute table of polyline point shapefile
Adjacent node table
Inputs
1. Add the polyline shapefile on the project window.
= £ Layers N
= & RoAD d
| Network polyline shapefile “ROAD_d
Display [ Source | @04 |




2. Select “Create Network Index File from Polyline Shapes” in Networklndex menu.
3. Fill in the dialogue box.
(1) Select the polyline shapefile in the drop down menu.
(2) If you want to transfer the attribute field(s) in the network polyline to the adjacent node table, select them.

(3) Specify the filename and the location of the output network index file by clicking B button.

&. Create Network Index File From Polyline Shapes

MNetwork polyline shapefile for input

(1) [RoADd RAR="
Attribute tieldiz)
FNODE
THODE-
LPOLY
(2) RPOLY.
ROAD
ROADMCID

Metwork indesx file for output

(3) |C:¥Shibu¥NJnde><.midx
oK

Outputs
(1) Polyline point shapefile ( filename:_network index file name ).

A point shapefile which consists of the entire polyline points will be created.

- £¢ layers
= N_Index
°
= ROAD_d

* ~| Polyline point shapefile “N Index”
Dispiay [ Source | a2 L Yy p p _ X

Attribute fields of the polyline point shapefile.

FID Record number.

NodelD ID number of the polyline point.

head Pointer to the record number of the adjacent node table, which is stored in the field
“OID”.

X X Coordinate.

Y Y Coordinate.




(2) Adjacent node table (filename: network index file name atbl.dbf).

OID Record number.

AdjPoint ID number of the adjacent node.

Length Link length between two polyline points, one of which is in the attribute table of the
polyline point shapefile and the other is in the adjacent node table.

direc Direction of the link. 1: forward, -1: backward.

Attribute field(s)

selected at step (2).

Note: We will omit fields “FID” and “OID” for the subsequent text, as they always hold the record numbers.

Note: If the field “LENGTH” and/or “ADJPOINT” existed in the fields you selected at step (2), they will be saved in a
different name such as “LENG 17 and “ADJ 1” respectively.

1 1
1 1
, x : =
\ Layers 1
=
' . |
1 = B #oan 4 ';‘i_‘ r H 4
1 ity R — -
1 ,,V i : ____»_-‘ \
B TG _ _e=m=T e P e
h o=z T [ P
med __----" s — + I',/'
FID Shape | NodelD head OID 1 AdjPoint length” | _ —diree= |~ T
0| Pairt 1' 0= ---0 (.2)--"’5-17769" L R * \kﬁt-,u_u
- 138.164953 - -----"" N
v 1|Foit 2 3 i *&_ S == " N
2|Paint 3 4 a [ 46477600 -1 Py Xa
3| Point 4 5 4 4 11.862200 [ g L P &
2|Pairt 5 7 5 3 11.862200 E PG \ F}\
= Pt 5 3 8 1 138.164583 [ . A S
! ° 7 5 13.472800 [ )
6 |Point 7 12 8 & 75.025803 K 0
7 [Paint 8 16 3 5 12472800 i
8 [Port 3 18 0 7 29.482401 [ \ £
5 Part 0 5 1 107 72203503 E , . o
! 12 8 25311701 [ —_—
10| Point i 22 [ 5 56.108002 B
14 I3 51452500 1
1 13 51891102 1

Attribute table of the polyline
Shapefile “N_Index”

(3) Network index file (filename: network Index file name .nidx).

Adjacent node table “N_Index_atbl.dbf”

B N_Index.nidx - WordPad =3
File Edit View Insert Format Help

Ded Sk a4 =28 B

l:rcuad_d. shp 2
n_index.shp
n_index atbl.dbf

[ |




4.1.4 Insert points to a network
This tool assigns a point which is not on a network (we call it “an original point”) to the nearest point

on a network (we call it ”an access point™).

Applying this tool, polylines are cut at the access points and access points become new polyline points.

Original points

Inputs
1. Add the following shapefiles on the project window.

(1) Network polyline shapefile. b B

= £F Lavers
=l BANK_STORE
*

(2) Original point shapefile. - @ s

2. Select “Insert Points to Network”
in NetworklIndex menu.

Display [ Source | 30|24 o]
Polyline shapefile “ROAD_d” and point shapefile “BANK _STORE”
3. Fill in the dialogue box.
(1) Specify the network index file outputted in the previous tool.

Note: By clicking icon, you can see the contents

of the network index file.

(2) If you want to get values in the attribute field(s) of the polyline to be split proportional to link lengths,
select them.

(3) If you want to get values in the attribute field(s) of the adjacent node table to be split proportional to link
lengths, select them.

(4) Select the original point shapefile in the drop down menu.

(5) Select the field of the ID number in the original point shapefile.

Note: The ID number will be reflected in “point access table” (see output files in detail) for the correspondence between
the original points and the new polyline points.

(6) Specify a new field name for the identification of the access points (The filename should be less than ten

characters).
(7) Specify the filename of the network index file.
(8) Specify the filename of the point reference index file.



& [nsert Points To Network

Metwork, index file name for input

(1) (ORI e g E

fllocate values in the fallowing attribute field(z) proportional to link
lengths/weights

Attribute field(s) of polvling shape

FNODE ~
(2) TNODE_

LPOLY

RPOLY

LENGTH v

Attribute field(z) of adjacent node table

@ | F

direc

Paint shapefile for insert

(4) | TeanksTore =l ﬂ
ID field of point shapefile Narme of point field

Ol e B Ol —
Network Tndex file for output

@) [CHhE#Po O i &

Paint Reference Index file for output

(8) ‘o ¥Shibu¥Ref_PointONpidx

Outputs
(1) Network polyline shapefile (file name: Network Index file).

All the attribute field(s) in the original polyline shapefile will be attached to the output polyline. Fields you

did not select at step (2) will be transferred without any change in values. Field “direc” with the link direction
will also be added.

(2) Polyline point shapefile (file name: Network Index file v ).

Point shapefile consisting of the existing polyline points and the access points.

NodelD ID number of the polyline point.

X X coordinate.

Y Y coordinate.

head Pointer to “the adjacent node table”.
rhead Pointer to “the point reference table”.

Number Number of the assigned original points.

(6) 1: inserted point, 0: existing point.

(3) Point access table (file name: Point Reference Index file r.dbf).

File showing the ID correspondence between the original points and the new polyline points.

PointID | ID numbers of the original points stored in the field you selected at step (5).

NodeID | Corresponding polyline point ID in the new polyline point shapefile.




(4) Adjacent node table (filename: network index file .atbl.dbf").

AdjPoint | ID number of the adjacent node.

Length Link length between two polyline points, one of which is in the attribute table of the polyline point
shapefile and the other is in the adjacent node table.

direc Direction of the link.

All the attribute fields in the input adjacent node table. Values in the field(s) you selected at step (3)

are split proportional to the link length.

Note: If fields “AdjPoint”, “Length” or “direc” existed in the field you selected at step (3), they will be saved with the
names of “AdjP_1”, “leng_1” and “dire_1” respectively. Similarly, if a field “LENG_1” and/or “ADJP_1” were in the
fields you selected, they will be saved with the names of “LENG_2” and “ADJP_2” respectively. Since values in those

fields are updated in fields “Length” and “Adjpoint” in the new adjacent node table, you do not need to care about values
in “LENG_1”, “LENG_2”, “ADLP_1”, “ADJP_2”.

(5) Point reference table (filename: point reference index file ref.dbf).

PointID

Point ID of the original point.

InsDirec

Direction where a point was inserted (1: from the left of the link, 2: from the right, 0: on the link).

Point access table

B Attributes of PointON_v . .
E Attributes of PointON_atbl
* 0 1 1136 j FID | Shape" | MNodelD | New P | Number | rhead | head | &
] 1 2 197 N 1191 Point 1192 0 0 K 2726 OID | AdiPoint | length
u 2 3 1158 i 1152 | Poirt 1153 0 1] -1 2728 2730 1193 5.993830 -1
] 3 4 1198 H 1 1184 0 0 E 2730 731 1135 9.290450 1
] 4 5 1200 u BRI 11e8 2 - = = 732 1134 9.290450 -1
5 3 1201 LI 7195 Paint T 55 1 1 [ Za—] | = e 7 asiean ;
i 6 7 1202 ] QEILED TS T T I 2734 216 29.078400 B
7 8 1203 B 1157 | Point 1198 1 1 8| 2738 =
u g 5 1204 ] 1198 | Part 1188 1 1 E 2740 2;35 240 26359400 !
u B m 205 | 1193 Porrt 1200 1 1 0 7742 | 27 o564 1684530 -
— o H 1205 ] 1200 Poirt 1201 1 1 1 2724 | 2737 985 7.236770 1
— 1 3 1306 n 1201 Pairt 1202 1 1 12 275 u 2738 975 32.850400 -
— 2 7 1207 B 1202 | Poirt 1203 1 1 13 2748 | 2735 576 21.628501 1
o 2 B Lo 1 a 1203 Paint 1204 1 1 12 50| . San D an FRAAMT E
= ¢
e 14| | T2[n| show:| Al Record: 14] «[[ 1205 »|n1| Show:[ Al Sclected | Records (17 cut of 1245 Selkcted) o | Feeord 14 12|n] Show: | Al Selected | Records

“Ref PointON 1~ shapefile

“PointON _v”

Attributes of the polyline point

Adjacent node table
“PointON _atbl.dbf”
0 [ [
i [ @ i
N 2 71 2
3 56 2
i 4 & 2
(1> 5 1 2 )
T
N 3 4 1
n 5 1

Point reference table “Ref PointON _ref”



= ¥ Layens |

= B PonaOn_ v

= A Panon

B Eavec_sTORE

.
O rood

Lo 7
é;?-i" L .

o = II'_'.J ' +

oy [Some]

Polyline shapefile “PointON” and polyline point Original points and access points
shapefile “PointON _v”

As is shown in the figures above, the original point with ID number of 1 has become the new polyline point
1196, which is indicated in the field “NodeID”. In the attribute table of polyline point shapefile, polyline point
1196 is pointing the record number 2734 of the adjacent node table, which shows the polyline point 1196 is
adjacent to two polyline points, 216 and 240. Polyline point 1196 is also pointing the record number 6 of the
point reference table, which shows this point corresponds to the original point with ID number of 1 as shown in

the field “PointID”.

(6) Network index file (filename: network Index file name .nidx).

Ded &k #

k:oint,on.s'np
pointon_v.shp
pointon_atbl.dbf 5o

For Help, press F1

(7) Point reference index table (filename: point reference index file .pidx).

A text file with information on the input and the output data set.

File Edit View Insert Format Help

Ded & # By

|"PE'N", "bank_store.shp"
"ENT", "pointon.nidx"

"PRT", "ref pointon_ref.dbf"
"PID","B&A 5T ID"

"RID", "PointID"

"RHD", "rhead"

"NEV®, "New BT L
"NEN", " umber ™

[£4

For Help, press F1
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4.2 Analytical tools

As all the point features used in each analytical tool have to be on the network, “Insert points to a network”
tool should be applied before executing each analytical tool.

4.2.1 Network Voronoi diagram

This tool constructs a Voronoi diagram on a network based on a set of points denoted by “generator points” or

“generators”.

Inputs

1. Select “Network Voronoi Diagram” in Analysis menu.

2. Fill in the dialogue box.

(1) Specify the network index file.

(2) Select the reference index file. =S — I - -

Network shapefile “ROAD_d” and the generator

Note: (1) and (2) has been created as the output of ]
point shapefile “STORE”

“Insert points to a network” tool.

(3) Distance from a generator point to a location on the network can be measured by the physical link length or
any other weight (ex. time distance, any kind of cost). Click “Distance” and choose one. If you checked “by
values in an attribute field”, select an attribute field in the drop down menu.

(4) Specify the filename of the output network index file.

%. Network Yoronoi Diagram |Z| |E| E|

Metwork index file for input

D [CHR b #StoreON &l 0o

Referece index file for input =. Distance |'_||E|E|
(2) |C:¥Shibu¥Ref_StoreON.pidx = D Distance is measured

o by Tink length " by values in an attribute field
( ) Distance
Attribute field
Metwork index file for output
-

(4) |O:¥Shibu¥\.-‘0RO.nidx

oK Cancel
oK

Outputs

(1) Polyline point shapefile (filename: Network Index file v).

NodelD Point ID.

head Pointer to the record number of “the adjacent node table”.

11



ghead Pointer to the record number of “the nearest path table”.

gghead Pointer to the record number of “the generator point table”. -1: Pointer to nowhere.
X X coordinate.

y Y coordinate.

C_Point 1: collision point, O: other point.

BoundPoint 1: boundary point, 0: other point.

Note: Collision points and boundary points are added in this file. A collision point is a point which has multiple different
routes of the same values of the shortest path distances toward one generator point. Boundary point is a point which has

the same values of the shortest path distances to multiple generator points.

B Attributes of YORO_v

| FID | Shape| NodelD| | head | ghead | aghead| C_Point| BoundPaint| ~
v 0] Faint 1 0 D 1 D 0
| 1 Paint 2 E 1 1 D 0
] 2 Paint e 7 4 2 1 D 0
| 3 Paint 2 3443 5 3 1 D 0
| 4 Pairt G 1925 7 F 1 D i
| § Paint : 0.539 E 5 1 D i
| & Paint 7 771642 12 g 1 D 0
| 7| Paint 2 2 16 7 1 D 0
| & Paint 5 18 8 1 D 0
B % Paint 10 18 E 1 D 0
(2) Network polyline shapefile (filename: network index file).
NN_Gene ID numbers of the nearest generator point.
direc Direction of the link.
rate The ratio of the output polyline part length to the original polyline part length.
PartID ID number of the input polyline.
¥, R 1
FID | Shape rate PartlD | direc | NN_Gene| &
r 0| Palyline 1 ] 1 1203 —
1 |Polyline 1 1 1 1203
2| Polyiine 1 2 1 1203
3 |Polyline 1 3 1 1203
4|Pobiine | 0540345 4 1 1208
5|Polylne | 0883027 5 1 1208
§ [Polyine | 0206087 8 1 1208
7|Polyine | 0855073 7 1 1208
& | Polyline 0.095302 8 1 1203

Network polyline shapefile

You can display the polylines in different colors in terms of the nearest generator point. Double click the
polyline shapefile in the table of contents, and “Layer Properties” box will appear. Click “Symbology” tab and
double click “Categories” in the “Show” box. Select “NN_Gene” in the “Value Field” dropdown menu. Click “Add
All Values”, and then click “Apply”.

12




= & voro
— <all other valu
NM_Gene

\‘;\ SR &
S

L/ .
TSP O
"v‘"i <

i o \J_ 7
B ~ “(\\ "I'
: 1?67 7 'IJZﬂD .ﬂg? 1133

vl.ﬁ.

1209
— 1210
— 1211

< | >

Display -

Colored polylines in terms of the nearest generator point

'z 1204

N

<
|

(3) Adjacent node table (filename: network index file .atbl.dbf).

AdjPoint Adjacent polyline point ID.

Length Link length.

direc Direction of the link.

rate The ratio of the output polyline part length to the original polyline part length.
PartID ID number of the input polyline.

The figure below illustrates that the polyline point 1 is pointing the record number 0 of the adjacent node

table, which indicates three polyline points 2, 4 and 50 are adjacent to the polyline point 1.

FID | Shape| NodelD X Y head « b atb =
» 0 Paint 1| [12386.674805 | -27769.695219) 0 o =
TlPant | —2° 12331625| 37739175781 34 1 Ady length | direc | rale | PartiD | &
2 |Paint 3| 12511249605 EE I 0 2| 46477500 L ! 0=
3 |Point 1 12500 37733445218 5 3 ! 4]]138.164353| -1 ! L
4| Poirt 5| 11340424305 | 37761925781 7 ] Z 50| 4924430 L L 2
5 [Poirt B| 11330200195 3777069218 9 5 >3 1] 46477600 - ! 3
§ | Point 7| 1228325| 37771648438 12 E 4 4] 11.862200 1 1 4
7| Paint g 12266 37752125 16 7 5 3| 11.862200 - 1 5
8 |Point 3| 12323125| arrazamsrel| 18 ] & 1] 138.164353 1 1 &
3 |Point 10| 11580799805 3778075 19 3 7 1517|  7.275350 1] 0540344 7
10 | Pairt 11| 11565375 | 37770601563 22 10 & 1385 8776020 -1] 0116573 8
11| Pairt 12| 11562125| a77e2 01563 24 11 g 1212] 4510170 1] 0324761 g

Attribute table of polyline point shapefile “VORO v” Adjacent node table “VORO.atbl.dbf”

(4) Nearest path table (filename: network index file p.dbf).

NN_Gene ID number of the nearest generator point.
PathDist Shortest path distance to the nearest generator point.
PreNode Predecessor polyline point ID on the way to the nearest generator point.
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FID_| Shape| NodelD X Y headl chead s S— SR
3 0]Poirt 1[-12366 674805 | -37769.695219| 0 ™ — = L = =
1/Point 2| 1233625 3rraeawEre| 3 1 > 0 1203 215222010 Ll
2[Poirt 3] 12511349609 a0 4| 2 > 1203 465815000 L
3 |Pairt 1 12500| 37723449219 8| 3 > 2 1203 569.369013 4
4[Poirt 5| 11240424805 | 37761925781 7 4 3 1203 557.507018 1
5| Point 6| -11330.200135 | -37770.695219 | 5 4 1208 291463589 1517
6 |Poirt 7| 283s|3Tmededads] 2] 6 5 1208 277.9%0957 2264
7 |Poirt 3 12266|  37753.125| 18| 7 3 1203 315.252991 1851
8 |Poirt 9| -12323125|37732175781) 18] 8 7 1203 294765951 230
9 |Poirt 10| -11580.799805|  -37780.75| 19 3 F 1203 371360992 7
10 | Poirt 1 -11565.375 | -37770.601563 22| 10 g 1210 158154999 132
11 |Poirt 12| 11562125 37762101563 24| 11 n man aar Pannnn n

(5) Generator point table (filename: Generator point shapefile g.gatb.dbf).

Attribute table of polyline point shapefile “VORO_v” and the nearest path table “VORO_p.dbf”

A table showing the adjacency among generators.

Adj_Gene ID number of the adjacent generator.
SPDist Shortest path distance between two generators.
D |
FID | Shape| NodelD X Y head | ghead| gghead|C_F & Attribute R D O
1192  Port 1193|-11242.099608 |-38623 324219 2728| 1132 K oD Ad_Gene <PDt &
1193 Paint 1134|-11245.825195 |-38614.050781| 2720| 1133 1 = 0] 115 1 546991
1194/ Paint 1195 -11245.575195 |-38605 550781 2722| 1134 1 3 03 196 063955
oo (b v el o sl | —
all - ] - .

1197 | Paint 1198|-11213.382108 |-38509.812911| 2728| 1137 7 G, E:}g ?32'1 2
1198 Paint 1199|-12179.953475 |-37801.187766| 2740| 1138 B : Lo e 6””1”"‘3
1198 Paint 1200|-11650.882027 |-38508.098257| 2742| 1139 nl 2260
1200 | Point 1201 |-11347.820030|-38130.692484) 2744| 1200 17 5 1200 231.022003
1201|Point 1202|-12167.469750-38588 494134 2746 1201 2 7 12 745.010386
1202 |Pairt 1203 |-12082.132855| -37953.196464 | 2748| 1202 2% 8 205 321346551
1203 Paint 1204[-12104.316980/-38613.844560) 2750/ 1203 3 3 1208 11432200

Node 1196 is incident to two generators 1208 and 1201, as is seen in the figure above.

(6) Network index file

File §=si® View Insert Format Help

Ded && # & R -

|'fmro .shp

voro_Ww.shp
voro_atbl.dbf

(%5 |

IFor Help, press F1
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4.2.2 Huff model

This tool estimates the probability that a consumer at any point on the network chooses the supply points and

calculates the total amount of demand that the supply points attract.

Inputs

Note: As the supply points and the demand points should have been assigned to the same network before applying
this tool, apply “Insert points to a network™ tool twice on the network as shown below.

% Insert Points Te Network . Insert Points To Network |'L|\'E|E|
Network index file name for input MNetwork index file name for input
]

C¥5hibugN_Ihdexnidx al 0O C¥ShibuSupplyOMnid: J @Al O
Allocats valuss in the followine attribute field(=) proportional to link Allocate values in the following attribute fieldis) proportional to link
lengths/weights lengths/weights
Attribute fieldiz) of polyline shape Attribute fieldiz) of polyline shape

direc A~
-FrﬁSBE: A FNODE_ =
LPOLY_ =| LFIP*JgLDYE, =)
RPOLY_ RPOLY v
ROAD_MG_ _ | - =
Attribute field(=) of adjacent node table } Attribute fieldis) of adjacent node table
AdiPaint i‘\dJPﬁint -
length dangt
direc A‘ETFC‘ 1 =]

leng_1 hd
Foint shapefile for insert Faint shapefile for insert
[SuppLY ~] & DEMAND -] &
ID field of point shapefile Mame of point field ID field of point shapefile Mame of point field
D - jil - Demand_P
Metwork Tndes file for output Metwork Index file for output
|C:¥Shibu¥5upDIyON hidx J = CH¥Ehibu¥Supply DemandONnidx =
Paint Refersnce Index file for output Point Reference Index file for output
|C ¥EhibLERel_SupplyON pid: CShibu¥Ref_Supply DemandONpids

L

Step1: Assign the supply points to a network. Step2: Assign the demand points to the network

that has been derived as the output of stepl.

Whereas supply points should have an attribute field of attractiveness such as a sales volume and area of each

store, demand points should have an attribute field of a demand volume such as the number of family members.

= £ Layers
S SUPPLY

= DEMAND

@
= M ROAD_d

Display [ Source | o4 [ 2

Polyline shapefile “Road_d”, supply point shapefile “SUPPLY”” and demand point shapefile “DEMAND”
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6 Attribute pp O & Attributes of DEMAND =
FID | Shape*| ID x y Supply FID | Shape®| ID x ¥y Demand | ~
¥ 0fPaint 0[-12334.906680 | -38378.534383| 1000 ¥ OfPont 0 11803 68255 | -38127.99371 Lpy
1|Point 1/-11893.460752| -33442.478011| 3500 A e e s 1
N T b TR ol - . - el
2 Port 2/-11349.791752 | -28409.475375| 2000 2 IPort 3 12208 64752 | 57859 29153 :
3| Point 3|-11806.562005 | -38115.824462 | 1500 21 Port 2111727 25842 | 38597 87476 ]
4 |Paint 4|-12053.506255 | -37802 530056 | 4000 5 [ Point 511214 78893 | 28246 62367 1
§|Paint §| 1116446322 -37391.59182 1
Record: 14 || 12n] 5h°“'1| Al 56‘60@ | Ree 7 |Point 7| 12340 68590 | -37788 95450 1
& |Paint 8| 1204759724 | -36165.44340 [
9 Paint §|-12043 73323 | -26450.97867 [
AN Deied ANl 17742 ARCCH 20NTI GI0IC 1 : /
Record: 1| <[ 1 »|m] Show:W%’Fﬁ

Attribute tables of the supply point and the demand point shapefiles.

1. Select “Huff Model” in Analysis menu.
2. Fill in the dialogue box.
(1) Specify the network index file.
(2) Select the reference index file of the supply point shapefile.
(3) Select the attractiveness field in the attribute fields of the supply point shapefile.
(4) Select the reference index file of the demand point shapefile.
(5) Select the demand field in the attribute fields of the demand point shapefile.
(6) Input lambda value. (Refer to the probability function below for details).
(7) Distance from a point to another point can be measured by the physical link lengths or any other weight.
Click “Distance” and choose one. If you checked “by values in an attribute field”, select an attribute

field in the drop down menu.

(8) Specity the filename of “the demand table”. o
(9) Specify the filename of “the matrix table”. etwork index fie: for input
(1) C¥Sh¥Supply DemandOHn g g

Reterence index file of supply points for input

(2) C¥ShFFef SuppyOMpid g g

Attractiveness field
(3) Supply M|

Reterence index file of demand points for input

(4) Io ¥5hibu¥Ret Supply DemandoM pids g g

Demand field

©) | s =

Walue of rambda

(6) l”mi Distance | @)

Demand table for output

(8) Io ¥3hibuEHutt table dbf EI

= Distance

Distance iz measured

& by link lengthi ™ by walues in an attribute field

Attribute field

- Matrix table for output

(g) IO ¥Shibu¥Hutf_matrix.dbf
o] | Cancel

4]4
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Note: Probability Pj; that a consumer at a demand point i chooses a supply point j is represented as

Aj exp(—4 dij)
zi Aj exp(—4 dij)

Pij =

where,

A : Attractiveness value (amount of supply) of a supply point j,
djj : Distance from a consumer i to a supply point j.

Outputs
(1) Network polyline shapefile (filename: network polyline shapefile nn).

Supply 1D Supply point ID that the probability of being selected by a consumer located on the link

becomes the largest.

sid Starting node on the link.

eid Ending node on the link.

v 0] Palyine 1200 7 1427 | =
B 1|Palyline 1200 4 1 = =
B 2| Pohyiine 1200 1 50| | [= £ Layers M
B 3| Polyline 1200 1427 2 = 5 ¥5 -
: 3
B 4 |Palyline 1200 3 4 ry
] 5 |Polyline 1200 5 5519 = O DEMAND
| & |Palyline 1200 a5 4507 O 2 s
| 7| Palyline 1200 3 8253 T e
| & [Pahine 1200 1648 1957 O SupplyDemandCh_nm
= O roap_d
: 13 bRl —
Polyline shapefile “SupplyDemandON_nn B Seoenanon o
— =all other values>
Supply_ID
— 1186
— 1187
1198
- 1189
— 1200
SupplyDemandON_prob
Huff_matrix
Huff_table
Display  Source 20| & ﬂ ‘j

Links colored in terms of “Supply ID”

(2) Polyline point shapefile (filename: network polyline shapefile nnv).

Point shapefile consisting of polyline points, collision points, demand points and supply points.

NodelD Point ID.

X X coordinate.

Y Y coordinate.

Demand 0<: Demand point, 0: other point.

dhead -1<: Pointer to “the demand table”. -1: Pointer to nowhere.
C _Point 1: Collision point, 0: other point.
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(3) Demand table (filename: demand table .dbf).

NodelD

Supply point ID.

Attract

The amount of attractiveness.

Dom_Demand

Total amount of demand that the supply point has attracted.

A bute pplyDemand L]
FID | Shape™| NodelD)| X Y Demand| dhead | C_Point | #
1191 | Poirt 11592 | -11338.349609 | -38632 324215 1] -1 0
1132 | Poirt 1193 | -11342.099609 | -38623.324213 1] -1 0| m=
1193 | Point 1194 | -11345.825195| -38614.050781 0 -1 0
1154 | Point 1195| -11345575195| -38605 550781 0 ,—t— 0
1155 | Poirt 1196 | -12334 906650 | -38378 594983 1] 0 T
11536 | Poirt 11597 11853 460752 | -38442 473011 1] 1 f
1157 | Poirt 1198 | -11345.791752 | -38409.475375 1] 2 ]
1158 | Point 11599 -11806.563005 | -38115.824462 1] 3 0
1159 | Poirt 1200| -12053.906255 | -37802 930056 1] 4 0
1200 | Poirt 1201 -11803 682558 | -38127 993713 1 -1 0
1201 | Poirt 1202| -11195.59653 | -38018.952487 1 -1 0

Polyline point shapefile “SupplyDemandON_nnv”

(4) Marix table (filename: matrix table .dbf).

Multiple {

fields

E A bute able Ll
OID | NodelD | Attract | Dom_Demand|
= 0 1196 1000 85
- 1 1187 3500 99
> 2 1158 2000 53
3 1199 1500 119
4 1200 A000 104

Record: ﬂi"—'l_blﬂl Show:w-

The attribute of the demand table

NodelD

Demand point ID.

Supply point I\D

Shortest path distance to the supply point.

0ID

Nodel

1196

1197

1198

1199

1200

N

120N

—EE 18003

A ELTETERE

B FEIIAT

13 105200

Aol ooqoor

1202

1299353385

854.328003

533.432004

637.23501

945.301978

1203

462.274354

235.535004

878.257013

693.13000

946.528015

1204

681.164001

328.862376

115218534

520.53002

360.350591

1205

835.604380

307.542393

683.546597

544.68402

1006.200012

1206

1286.615955

716.291016

353.247009

716.02157

1141.520044

el | G| | | | = | 2

1207

13425

857 466002

576 630005

680.43701

585025578

1208

716.517025

§77.968554

1337.08997

705.4425%

545304016 | 4

Matrix table of demand points “Huff matrix.dbf”

(5) Choice probability table (filename: network polyline shapefile prob.dbf).

Multiple {

fields

NodelD

Polyline point ID.

Supply point ID

Probability that a customer located at the point selects the supply point.

e
Sl
=

1136

1197

1198

1139 1200

06T

U2

LT

[ |3

T 13361 0A0s

0.050631

0.244230

0.057453

0.137461| 0.430225

0.090621

0.244230

0.097453

0.137461| 0.430225

0.050631

0.244230

0.057453

0.137461| 0.430225

0.049562

0.235273

0.180204

0.144137| 0.350817

0.043457

0.234567

0.182604

0.143546| 0.388587

0.085088

0.229253

0.100453

0.141634 | 0.443472

ISR I E=

R I L

0.08243%| 0222

155 0.101887

0.143716| 0.445802

w

Choice probability table of the polylinepoints “SupplyDemandON_prob”
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You can see the probability distribution of the customer on each point selecting the particular supply point by

joining the polyline point shapefile and the choice probability table.

Join lets you append additional data to this layer's attribute table so you can,
for example, symbolize the layer's features using this data.

What do you want to join to this layer?
|J0in attributes from a table j

1. Choose the field in this layer that the join will be based on:

[NodelD |

2. Choose the table to join to this layer, or load the table from disk:

|Supph{DemandONme j =
[¥ Show the attribute tables of layers in this list

3. Choose the field in the table to base the join on:

N - |

Advanced...

About joining data... QK | Cancel

Join Data Pz

ER=] Layers
=] ‘S8 C:¥Shibu
= OO DEMAND
*
= SUPPLY

&
.-
SupplyDemandON_prob, 1196
¢ 0.047181 - 0.061407
< 0.061403 - 0.079434
@ 0.079485 - 0.101917
¢ 0.101918 - 0.129444
® 0.129445 - 0.165230
= ROAD_d

= O supplyDemandOn_nn
SupplyDemandON_prob
Huff_matrix
Huff_table

Display  Source

Probability of the customer at each point selecting the supply point
1196
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4.2.3 Nearest neighbor distance method

This tool investigates the locational tendency of one type of points and tests the randomness of that distribution
on a network by the nearest neighbor distance method. The tool derives upper and lower 5% confidence

interval by the Monte Carlo simulations.

1. Select “Nearest Neighbor Method” @ s
in Analysis menu.
2. Fill in the dialogue box.
(1) Specify the network index file. oy
(2) Select the reference index file. Network polyline shapefile “ROAD_d” and point shapefile “BANK”

(3) Put the number of the Monte Carlo simulations.

(4) Distance from a point to the nearest point can be measured by the physical link lengths or any other
weight. Click “Distance” and choose one. If you checked “by values in an attribute field”, select an
attribute field in the drop down menu.

(5) Specify the interval distance to make the output frequency distribution table. Check one of two check
boxes. If you checked “regular intervals”, specify the interval distance.

(6) Specify the filename of “the nearest neighbor distance table”.

(7) Specify the filename of “the pointer table to the nearest neighbor point”.

(8) Specify the filename of “the frequency distribution table”.

. Nearest Meighbor Method |ZHE|E|
Metwork index file for input & Distance
(1) |O.¥Shibu¥ElankON.nidx g g Digtance iz measured
Referece index file name for input & by il " by values in an attribute fisld
|O.¥Shihu¥ Ref_BankON pidx al O
(2) Attribute field
Humber of simulation (4) ( ) -
(3) 1000 Distance Interval ﬁ
QK Cancel
Nearest neighbor distance table for output
(6) |C:¥Shihu¥NND dbf =
= Interval
Pointer table ta nearest neighbor points for output
Interval of frequency distribution table
C¢Shibug MNP dbt =
(7) | o all @ regular intervals
Frequency distribution table for output Tnterval
(8) |G'¥Shibu¥NNF dbt ,75
oK oK Gancel
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Outputs
Tree DBF files will be created.

(1) Pointer table to the nearest neighbor point.

NodelD Point ID.

head Pointer to the record number in “the nearest neighbor distance table”.

(2) Nearest neighbor distance table.
NodelD Nearest point ID.

length Shortest path distance between two points.

# Attributes of NNP (=1t

& Attributes of NND FEX

| o | NodelD | head |~ length ~
3 0 252 0 0 1200 59.549902
1 296 1 1 1204 295.080994
u 2 i 3 2 1197 58.639198
N 3 311 3 3 911 0
T 2 o1 7 4 311 0
— 5 1228 5425110
— 2 1 1 :E é & 867 58.639198
] 7 1138 7 7 1214 117.390999
| B 1207 76.609001
| g 1189 & 5 252 59349902
— 3 1200 3 1 1226 136.412994
| 10 1201 10 1 1207 £7.123199

“ o " 2 1226 125.657397 %

Pointer table to the nearest neighbor point “NNP.dbf” Nearest neighbor distance table “NND.dbf”

(3) Frequency distribution table. (not a complete sentence)

Values which belong to the fields grouped in the expected distribution are derived by the Monte Carlo

simulations.
FromDist Starting distance of the (“OID” +1)th interval.
ToDist Ending distance of the (“OID” +1)th interval.
( Max Maximum number of points located to each other within the (“OID” +1)th interval.
Min Minimum number of points located to each other within the (“OID” +1)th interval.
Mean Mean number of points located to each other within the (“OID” +1)th interval.
Upper5% The number of points at the upper 5% level among the simulated number of results.
Expected < Lower5% The number of points at the lower 5% level among the simulated number of results.
distribution CumMax Cumulative number of “Max”.
CumMin Cumulative number of “Min”.
CumMean Cumulative number of “Mean”.
CumU5 Cumulative number of “Upper5%”.
\ CumlL5 Cumulative number of “Lower5%”".
Observed Observed Observed number of points located within the interval.
distribution CumObs Cumulative observed number of points located nearer than “ToDist”.
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® Attributes of NNF (=163

| OID | FromDist| ToDist | Max | Min | Mean | Upper5%| Lower5% | CumMax | CumMin | CumMean | CumUS | Cuml5 | Observed| CumObs | /#
I 0 5| 4| 00525000 2 0 4 0| 0525000 2 0 4 4
N 5 0] 4 o|o0432500 2 0 6 0| 0957500 4 0 4 8
| 2 10 15 4 o|o0s15000 2 0 8 0 1572500 6 0 0 g
N 15 0] & 0fo0ss2s00 4 0 10 0| 2.155000 § 0 0 g
|4 20 5] 4| 0]0s82800 4 0 M 0 2.837500 5 0 2 10
| s 5 30| & 0| 0530000 4 ] 13 0 3467500 8 0 0 10
| s 30 35| 5| 0] 0740000 4 0 13 0| 4207500 10 0 2 12
B 35 40 8| 00782500 4 0 14 0 5 n 0 2 14
N 40 5 6 0 0.75 4 0 15 0 575 12 2 1 15

Frequency distribution table “NNF.dbf”

You can make the observed and the expected K function curves by setting “ToDist” as x-axis, and “CumObs”,

“CumMean”, “CumUS5” and “CumL5” as y-axis.

Cumulative

number of 43
Points

—#— Cumhean
—0— Cumbs
—— CumLs
—a#— CumObs

0 100 200 300 400 300 600 700 Distance (m)

Observed and expected nearest neighbor curves

If the observed curve comes to the left of the upper 5% nearest neighbor curve in the graph, it shows that the
observed points significantly locate near to each other. On the other hand, if the observed curve comes to the
right of the lower 5% nearest neighbor curve, it shows that the observed points significantly locate apart to each

other.
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4.2.4 Conditional nearest neighbor distance method
This tool investigates points (of Type A) are independently and randomly distributed with respect to a set of
fixed points (of Type B). We call type A points “non-basic points”, and type B points “basic points”.

Note: The basic points and the non-basic points have to be assigned to the network beforehand by applying “Insert
points to a network™ tool. (See the first part of “Huff model” section for details.)

Inputs
1. Select “Conditional Nearest Neighbor Method” in Analysis menu.

= £# Layers
B STORE
L
= B Bank

&
= ROAD_d

Dislay [ Source |

Network polyline shapefile “ROAD_d”, basic point “STORE” and
non-basic point “BANK”

2. Fill in the dialogue box.

(1) Specify the network index file.

(2) Select the reference index file of the basic points.

(3) Select the reference index file of the non-basic points.

(4) Distance from a basic point to the nearest non-basic point can be measured by the physical link lengths
or any other weight. Click “Distance” and choose one. If you checked “by values in an attribute field”,
select an attribute field in the drop down menu.

(5) Specify the interval distance to make the output frequency distribution table. Check one of two check
boxes. If you checked “regular intervals”, specify an interval distance.

(6) Specify the filename of “the nearest neighbor distance table”.

(7) Specify the filename of “the pointer table to nearest neighbor point”.

(8) Specify the filename of “the frequency distribution table”.
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w. Conditional Nearest Neighbor Method

Metmork index file for input

(1) |C:¥Shihu¥8tnreBankON i ﬂ g

=. [nterval

Referece index file name of basic points for input

(2) |O:¥Shibu¥Raf,StoreON.p\dx Al O Interval of frequency distribution table

o all * regular intervale
Referece index file name of non-bazic pointz for input

(3) (CHShib¥Ref StoreBankOH pid g g

Interval

[5—
Ok Cancel

(4) Distance Interval ‘ (5)

Mearest neighbor distance table for output

(6) |O:¥Shibu¥ONND.dbf g & Distance

Pointer table to nearest neighbor points for output Distance is measured

(7) |O:¥Sh|bu¥CNNP.dbf = " by values in an attribute field
Frequency distribution table for output Attribute field
(8) [CHShibLFGHINF dbt g

0K Gancel
Ok

Outputs
(1) Pointer table to the nearest neighbor point.
NodelID Point ID of the non-basic points.
head Pointer to the record number of “the nearest neighbor distance table”.

(2) Nearest neighbor distance table.

NodelD Point ID of the nearest basic point.

length Shortest path distance between two points.

(3) Frequency distribution table.

FromDist Starting distance of the (“OID” +1)th interval.

ToDist Ending distance of the (“OID” +1)th interval.

Prob The ratio of the link length existing within the interval distance to the total polyline length.
CumProb Cumulative number of “Prob”.

Mean “Cumprob” * “the number of non-basic points”.

Upper5% The number of points at the upper 5% level derived by the binomial distribution.
Lower5% The number of points at the lower 5% level derived by the binomial distribution.
CumMean Cumulative number of “Mean”.

CumU5 Cumulative number of “Upper5%”.
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CumlL5 Cumulative number of “Lower5%".
Observed Observed number of points located within the interval distance.
CumObs Cumulative observed number of “Observed”.
Lng The link length existing within the interval distance.
Cum Lng Cumulative number of “Lng”.
Chi2 Chi squared value of the observed distribution.
& Attributes of CNNF (8[=[E3]
| OID | FromDist| ToDist| Prob | CumProb| Mean | Upper5%:| Lower5% | CumMean | CumUS | Cuml5 | Observed| CumObs| Lng | Cumlng | Chi2 | &
» Ijl o 5(0.005213| 0.005213| 0.20852 1 ] 0.208522 1 ] 1 1| 172.938995| 172.9383%5 3.004180
J 1 5 10 (0.005177| 0.0103%0 | 0.20709 1 o 0.415614 2 o ] 1| 171753006 | 344 632953 3211270
J 2 10 15|0.005341| 0.015731| 0.21363 1 o 0.625253 2 o o 1| 177.184006| 521.875577 6.425090
J 3 15 20|0.006012| 0.021743| 0.24047 1 ] 0.865723 3 ] 1 2| 155.436005| 721.312012 15.043500
J 4 20 250006638 | 0.028381| 0.26553 1 ] 1.135260 3 ] ] 2| 220272000 941533897 27353600
J 5 25 30 |0.007254 | 0.035635| 0.25015 1 ] 1.425410 4 ] o 2| 240.628000| 1182.170044 55.531801
J 6 30 35|0.008391| 0.044026 | 0.33564 1 o 1.761050 4 o o 2| 278.365997| 1460.54003% | 111.908997
J 7 3B 40|0.008742| 0.052768 | 0.34966 1 o 2110710 5 o o 2 250 1750.54003% | 223.832001
| 8 40 45|0.009102| 0.061863 | 0.36406 2 0| 2474780 5 o o 2| 301.540002 | 2052475580 | 447678586 |
Record: 14] 4| T_2|n|  Show: [ Selected | Records (0out of 77 Selected) Options =

Frequency distribution table “CNNF.dbf”

Cumulative
45

number of
Points

—#— Cumblean
—— Cumbs
—O0— CumL5
—#— CumObs

0 50 100 150 200 250 300 350 400

Distance (m)

Observed and expected conditional nearest neighbor curves

If the observed curve is to the left of the expected curve, then it shows the non-basic points tend to locate near
to the basic points. On the other hand, if the observed curve is to the right of the expected curve, it shows the

basic points and the non-basic points tend to locate apart to each other.
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4.2.5 K Function method

This tool investigates the locational tendency of one type of points and tests the randomness of that distribution
on a network by the K function method. The tool derives upper and lower 5% confidence interval by the Monte

Carlo simulations.

Inputs

1. Select “K Function” in Analysis menu. ) ?"5:'&
= ROAD_d

2. Fill in the dialogue box.

(1) Specify the network index file.
(2) Specify the reference index file. Network polyline “ROAD_d” and point “BANK”
(3) Distance from a point to the nearest point can be measured by the physical link lengths or any other
weight. Click “Distance” and choose one. If you checked “by values in an attribute field”, select an
attribute field in the drop down menu.
Note: When you selected “by values in an attribute field”, the attribute field should not include the value 0.
(4) Specify the interval distance to make the output table. Check one of two check boxes. If you checked
“regular intervals”, specify an interval distance.

(5) Put the number of simulations.

(6) Specify the name of the output table.

=, K-function

& Distance
Netwark index file for input o X 4
ISTENCE 1S MEeasUrel
(1) |C:¥Shibu¥Bank0N.mdx =1
" by valueg in an atribute field
Retference index file of basic points for input fitribute field
(2) [G¥5hib#Ref_BarkOHpid a0 O =
[o]4 Gancel
(3) Distance ‘ Interval ‘ (4)
Number of simulation M
= Interval E
(5) 1000
Interval of frequency distribution table
Table file name for output " all @ fegular iniervals
(6) [C¥ShibuH b Interval
20
oK
Ok Cancel
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Outputs

(1) Observed K function table (filename: table file o.dbf").

FromDist Starting distance of the (“OID” +1)th interval.

ToDist Ending distance of the (“OID” +1)th interval.

Observed The number of points located within the interval distance.
CumObs Cumulative numbers of “Observed”.

B Attributes of K_o E| @l E|

FromDist | ToDist | Observed | CumObs| ~
» 0 0 20 ] 8
| 1 20 40 & 14
| 2 40 60 18 2
| 3 &0 80 14 4%
| 4 80 100 14 &0
| 5 100 120 2 g
| & 120 140 20 106
| 7 140 160 30 136
] 160 180 22 158

Observed K function table

(2) Expected K function table (filename: table file e.dbf).

FromDist Starting distance of the (“OID” +1)th interval.

ToDist Ending distance of the (“OID” +1)th interval.

Max Maximum number of points located to each other within the (“OID” +1)th interval.
Min Minimum number of points located to each other within the (“OID” +1)th interval.
Mean Mean number of points located to each other within the (“OID” +1)th interval.
Upper5% The number of points at the upper 5% level among the simulated number of results.
Lowe5% The number of points at the lower 5% level among the simulated number of results.
CumMax Cumulative number of “Max”.

CumMin Cumulative number of “Min”.

CumMean Cumulative number of “Mean”.

CumUS5 Cumulative number of “Upper5%”.

CumlL5 Cumulative number of “Lower5%”.

Links The number of links existing within the interval distance.

& Attributes of K_e =19
| OID | FromDist | ToDist| Max | Min | Mean | Upper5%|Lower5%) CumMax | CumMin| CumMean | CumUS | Cuml5 | Links | A
»[ 0 0 20 g 0 2300000 & 0 g 0| 2.300000 & 0 20
I 20 40 g 0| 2530000 3 0 14 0| 43280000 10 2 57
N 40 60 12 0 45 10 0 30 2| 9320000 18 4] 150
N 60 80 20 0| 5180000 10 0 50 2| 14540000 p7) 6| 204
| g 100 2 0| 6260000 12 2 60 8| 20793993 32 12 243
(| s 100 120 24 0| 7940000 14 2 7 12| 28740000 46 I
| s 1200 140 26 2| 10.080000 12 2 82 16| 38820000 60 24 4n
N 140 160 28 2| 10560000 20 4 88 20| 49.380001 7 32| 471
(] s 160 180 2 0| 11.840000 20 4 104 26| 61220001 84 4] 515
IE 180 200 30 2 13 24 § 124 44| 74220001 102 A
] 1o 2000 220 46 6| 14350000 26 § 148 56| 83130000 116 64| 676
] 220 240 0 4] 16520000 28 g 176 64| 105.699957 138 78| 732

Expected K function table
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4.2.6 Cross K function method

This tool detects the locational tendency whether points (of Type A) are independently and randomly
distributed with respect to a set of fixed points (of Type B) by the cross K function method. We call type A
points “non-basic points”, and type B points “basic points”.

Inputs

Note: The basic points and the non-basic points have to be assigned to the network beforehand by applying “Insert

points to a network™ tool.

1. Select “Cross K function” in Analysis menu.

= £F Layers
= B STORE
L
= [ BANK

= ROAD_d

Display

Network polyline “ROAD_d”, basic point ’STORE”
and non-basic point “BANK”

2. Fill in the dialogue box.

(1) Specify the network index file.

(2) Specify the reference-index file of the basic point shapefile.

(3) Specify the reference-index file of the non-basic point shapefile.

(4) Distance from the basic points to the non-basic points can be measured by the physical link lengths or
any other weight. Click “Distance” and choose one. If you checked “by values in an attribute field”,
select an attribute field in the drop down menu.

Note: When you selected “by values in an attribute field”, the attribute field should not include the value 0.

(5) Specify the interval distance to make the output table. Check one of two check boxes. If you checked
“regular intervals”, specify an interval distance.

(6) Specify the filename of the output table.
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= Cross K-function

Metwark. index file for input

m. Distance |Z| |E‘ El

Digtance iz measured

(1) [CHEhibw#Store BarkONnidx g E

Referece index file name of basic pointz for input

g by |' 7 by walues in an attribute field

Attribute field

2 [CHShEwHRef StoreONpic ﬂ E

Referece—index file name of non-basic pointz for input
OF Cancel

(3) |O:¥Shibu¥Ref_StoreElanKONpidx g E

(@) Distance = Interval =163

Interval of frequency diztribution table

© I —
« all @ regular intervals:

Table file name for output Interval

(6) |O:¥Sh|bu¥>{l(_dhf Izu—

0K oK Cancel

Outputs

(1) Observed K function table (filename: table file o.dbf").

FromDist

Starting distance of the (“OID”+1)th interval.

ToDist

Ending distance of the (“OID”+1)th interval.

Observed

The number of the non-basic points located within the interval distance from the basic points.

CumObs

The number of cumulative non-basic points located within the “ToDist” distance from the basic

points.

& Attributes of XK_o =1E3

| OID | FromDist| ToDist | Observed | CumObs|
¥ 0 0 20 2 2
| 1 20 40 0 2

| 2 40 60 1 3
| 3 60 80 0 3
] 4 80 100 2 5
| 5 100 120 3 8
| 5 120 140 5 13
| 7 140 160 1 14
| 8 160 180 5 15
| 3 180 200 5 24
n Ann ~nn ~ an

Observed K function table

(2) Expected K function table (filename: table file e.dbf)

FromDist Starting distance of the (“OID”+1)th interval.
ToDist Ending distance of the (“OID”+1)th interval.

Prob “TotalLinks”/ (the maximum number of total links).
CumProb Cumulative number of “Prob”.
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Mean Expected mean number of points located within the interval.

Upper5% The number of points at the upper 5% level derived by the binomial distribution.
Lowe5% The number of points at the lower 5% level derived by the binomial distribution.
CumMean Expected number of mean points located nearer than “ToDist” distance.

CumU5 Cumulative number of “Upper5%”.

CumlL5 Cumulative number of “Lower5%”.

Links The number of links existing within the interval distance.

TotalLinks Cumulative number of (“Links” * the interval distance).

B Attributes of XK_e

| OID | FromDist| ToDist |

Prob | CumProb| Mean

¥ 0 0 20 0| 0.001205 0 0 0] 0819422 3 0| 4 680
1 20 40| 0.001559| 0.002764| 1.060430 3 0| 1.879850 1 0| 44 1560
2 40 60| 0.002233| 0.004997| 1518340 1 0| 3338190 7 0| &3 2820
3 60 80| 0.003225| 0.008223 2.193160 5 0| 5591350 10 1 % 4640
1 80|  100| 0.003686| 0.01190S| 2506470 5 0| 8097820 13 3 104 6720
5 100  120| 0.004926| 0.016835| 3.343950 7 0| 11.447800 7 5 139 9500
6 120)  140| 0.005706| 0.022541| 3.880210 7 0| 15328000 22 8 161 12720
7 140  160| 0.006911| 0.029452| 4.699630 8 0| 20027595 28 12| 195 16620
8 160  180| 0.007443| 0.036895| 5.061140 E] 1| 25088800 33 16| 210 20820
] 180  200| 0.008719| 0.045614| 5528760 10 1] 31.017500 | 21| 246 25740
10 200|220 0.009605| 0.055219| 6531280 1 2| 3754880 48 7 2 31160
11 220| 24D 0.010278| 0.065437 6.983150 12 2| 44537938 55 33| 290 36960
12 240|260 0.010668| 0.076165| 7.254300 12 2| 51.7523m 63 40| 301 12980
Expected K function table
Cumulative
700
number of
Points
& CumObs
+ Cumhean
o Cumbs
< CumLS
900 1200 1500 1800

Observed and expected Cross K function curves
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= £ layers

4.2.7 Interpolation

This tool interpolates an unknown attribute value at a location on a network using observed values at some

other points in its vicinity, which are called “sample points”, by IDW interpolation method. The shortest-path

distances from the sample points to the unknown point are used for selecting the fixed number of nearest

sample points.

Note: The sample point shapefile should have a field for the observed value. Also, the sample point shapefile and the

interpolated point shapefile have to be assigned to the same network applying “Insert points to a network” tool.

Inputs
1. Select “Interpolation” in Analysis menu.

2 B interpalated
-

2 B observed
-

=) ROAD_d

Display @0 | ﬂ

2. Fill in the dialogue box.
(1) Specify the network index file.

(2) Specify the reference index file of the observed points.

— ]

Observed points (blue points) with their observed

values and the interpolated point (red point)

(3) Specify the reference index file of the interpolated points.

(4) Specify the field where the observed values has been stored.

(5) Specify the lambda value, which is the inversed

network distance weight.

(6) Specify the number of the sample points.

)

)

®3)

(4)

Q)
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% Interpolation

Metwork index file name for input

|O:¥Sh ibL¥ObsTIntO N midx

Referece index file name of obzerved points for input

|O:¥Shibu¥ Ret ObsOMNpidx

Retference index file name of interpolated points for input

|G'¥Shibu¥Ref_0bsInt0N.pidx

Field of chzerved value

observed -

Walue of rambda (= 1)

——

Number of zample points {>= 1}

ON —

]




Outputs

Interpolated point table (filename: input network index file z.dbf). (not sure if you need a period at the end)

ID ID of the interpolated point. The value corresponds to that in “ID field of point shapefile”
specified when “the insert points to a network™ tool has been applied.
V4 Interpolated value.
bute h m
0ID 1D_1 z
» 0 1 4328324

Record: 1| 4[[ 1 »|n| Show[ Al Selected
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4.2.8 Clumping method

| This tool statistically detects hierarchical point clusters among the point distribution.

|nQUtS = £F Layers |

= & BaNk

®
= & rOAD_d

Display | Source

e

Network polyline shapefile “ROAD d” and point shapefile “BANK”

1. Select “Clumping” in Analysis menu.

2. Fill in the dialogue box.
(1) Specify the network index file.
(2) Specify the reference index file.

(3) Put the number of the Monte Carlo simulations.

(4) Specify the maximum number of ranks for the

cluster detection.

(5) Specify the interval distance to detect the clusters.

)

)

®3)

(4)

&, Clumping

Metwork. index file for input

IO:¥Shibu¥ BankOMnids=

s[ o

Reference index file for input

IO:¥Sh ibu¥Ref_BankOM pidx

s/ o
Mumber of simulation

1000
Step {1 - 993

. )
[a]4 |

Unit

Outputs
Clumping table (filename: input polyine shapefile clp.dbf).
Nodel | Point ID.
D
Multiple clp_# | The number in each cell shows the clump size, which is the number of points consisting one
fields { \\@mp_

0ID | NodelD||clp_1] clp_2| clp_3| clp_4] clp_5/| clp_6| clip_7 | clp_8| cip_9| clp_10|clp_11] clp_12| clp_13| clp_14] clp (15
o 22 2 ST S— — 2 2 2 2 2 FR—
1 2% 0| o o © o 3| 40| 40| 40 0 0 0 0 0 0 \
2| &7 o| 2| 2| 2| 2| 3 40| 40| 4o 0 0 0 0 0 0
3| si1| 2| 2| 2| 2| 30| 38 40| 40| 40 0 0 0 0 0 0 The number you
4| 18| 2| 8| 25 28 30| 33 40| 40| 40 0 0 0 0 0 0 .
5 1137 o 2| 2 2 2| 33| 40 40 40 0 0 0 0 0 0 specified at step
8 118 0| o 25| 28 30| 393 40| 40| 4o 0 0 0 0 0 0 4)
7 11 0| 8| 25| 28 30| 393 40| 40| 40 0 0 0 0 0 0 :
8| 1200 0| 2| 2| =28 3o 39 40| 40| 4o 0 0 0 0 0 0
3| 1201 0| o s & & 33 40| 40| 4o 0 0 0 0 0 0
10 120 0| 8| 25| 28 30| 39| 40| 40| 4o 0 0 0 0 0 0
1 12, o] o 5| & & 33 40| 40| 40 0 0 0 0 0 0| —
12 1204 0| o o & & 39 40| 40| 4o 0 0 0 0 0 0
13 1205) 2| 3| 25| 28 30| 39 40| 40| 40 0 0 0 0 0 0
14| 1208) 2| 8 25| 28 30| 39| 40| 40| 40 0 0 0 0 0 0




Note: The number in # is the distance category for the cluster detection. For example, in the field “Clp_2”, you can

see the detected clusters at the 2*50m=100m distance level (the second interval distance level). It means three sizes

of clusters, 2, 3 and 8, have been detected as shown in the figure below, and points which belong to each cluster are

located within 100m to each other.

To see the detected clusters in the project window, join the output table with the access point shapefile.

Select by Attributes

Enter a WHERE clause to select records in the table window. = =
Methed - |Create a new selection ~| = £ Layers
=] 3 C:¥shibu
Fields: Unique sample values = [ BankoM_v
" " o
"EloDdalD" _=| il M ":: = BankOM & I
x > | >= | moa] |3 0w 2 .
g bl 5 o8 ®
head | <]
"rff:ad" < < Cr = E]ADJ oy 5
“Numbsr" p | o &
"N:E_Ie’r" Jﬂ 0 Nat [& BankoM_clp * HE ® t' -
L]
SQL Irfo... Complete List b
ammm @ o | mpicic 0 & .
SELECT * FROM BarkON_v WHERE: e ®
head” < -1 G *
*
Dute L] v/
FID | Shape® | NodelD X Y thead ||Number| New_P |~
1192 Point 1194[-11345.625195 | -38614.050781| 273p| ] ]
1154 Point 1195[-11349.575195 | -38605.550781| 273} 1 0 0
1195 | Point 1196|-11520.449415 | 38111 412469 273} 5 1 1 |
_ 1196 Point 1197 -12083.012301 -32279.811843 273f 5 1 1 <
e Vedy | Hep | 1157 | Point 1198|1748 528731 | -37841 787956 273} 7 1 1 |
1192 Foirt 1198 -11762.085571 38012183913 272 2 1 | pruja-o-.g--
1198 | Foint 120012084 559347 37955142090 274f ] 1 1
1200 | Point 1201 11296835847 -32439.219731  274f 10 1 1
1201 | Point 1202| -11679.27542| 38085318360 27f| 11 1 1
1202 | Point 1203 11372143651 -32368.287781  27f 12 1 1
1202 | Point 1204 11397291539 -32186.683145  275) 13 1 1
N——/
Extraction the access points from the polyline point shapefile and exporting it to make a
new access point shapefile
= £F Layers
=I g C:¥shibu
+ <zl other valuss>
BankON_dp.cp_1
. o0
Cluster size 2B
3
= v
(=]
= B BankoM
. =04 ;&NK
= £F Layers |
=] ‘g C:¥shibu

=l B BankAccessP
* <all other values>
BankOM_dp.dp_2

= O BankoN_v
(=)
= O BankoM
= O sank
&
=l & roAD_d

BankON_dp

Display Source

|?n|eL|

<
| o

Examples of hiergzchical clusters

Clusters detected at the first interval

distance, 1*50m=50m level.
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4.2.9 M Function method
This tool analyses the spatial relation between two polylines, the observed polylines and the randomly

generated polylines, by applying M function method.

M function (t) = Aa(t) N Ab(t) N As  / As

where,

t: Distance.
Aa(t): Buffer area of the polyline Aa under the buffer distance t.
Ab(t): Buffer area of the polyline Ab under the buffer distance t.
As: The area of the study region.

Inputs
1. Select “M function” in Analysis menu.

Note: No preprocessing tool has to be applied beforehand for this tool.

== Layers
= rail

= road_p

= tractregion

o=

Display @0

]
-
-

|

2. Fill in the dialogue box.
(1) Specify the polygon shapefile in which two polyline shapefiles are located.
(2) Specify the first polyline shapefile.
(3) Specify the second polyline shapefile.
(4) Specify the filename of the output table.
(5) Input “calM.exe” here.
(6) Specify the grid size.
(7) Initial distance for making buffer areas around the polylines.
(8) Incremental distance for making buffer areas around the polylines.
(9) Maximum number of iteration of the random line generation.
(10) Maximum value that the calculation is conducted (The value have to be between 0 and 1).

(11) Check if you want to see the result in the graph.
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(12) Check if you want to display MS Dos window during the calculation.

. M-function

BC=1[ES

firea Polvgon shapefile for input

(N I

Palylinetl} shapefile for input

@ |

Polylinet2) shapefile for input

O

Reszult table for output

ON

Executable File for calculation

G| |
(6) Cell Size li

Initial Incremental
(7) Distance Distance
(9) Maz number li Max Walue to be

far iteration calculated

r Dizplay

OF

Cancel |

—
—

[~ Make Graph in Excel

Galcurating_Window

(8)

(10)

(11)
(12)

Outputs

M _Func

M_Funcion

—6—Mfunc(O) —e— M func®

1.2

400

Distance

600 800

1000

Observed value

!

Expected value

L

The observed and the Expected M function curves

oIp Dist MFunc(0) §| MFunc(R) ||«
» ] 50 011403 0.03381
1 100 0233481 0110838
2 150 0341205 0205553
3 200 0436417 0303725
4 250 0516185 0307624
5 300 058527 0483460
[3 350 0630436 0550778
7 400 0681085 0626373
g 450 0714782 0683767
q 500 0743318 0738808
10 550 0768423 0774458
K] 600 0700454 020969
12 650 0800408 0830407
13 700 0826688 0864420
14 750 0842633 0885477
15 200 0857442 0403175
16 250 0871335 0915056
17 200 0&84828 0030672

18 a50 0808022 0941107 | |
18 1000 0410734 0040978
20 1050 04z1622 045746
21 1100 0030654 0063774
22 1150 0037044 0459108
an Tenn AnAATET AnTRaT

Note: This tool may not work correctly for a certain type of data. This is under investigation for the moment.
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4.3 Other independent tools
4.3.1 Random point

This tool generates random points on the network according to the Poisson point process (i.e. the probability of

a point being placed on a unit line segment on a network is the same regardless of the location of the segment).

& Random Point

In QUtS Polyline: shapefile for input
1. Add the network polyline shapefile to the project window. (1) | | =1 &l
MNumber of random points
Note: “Clean” and “Continuous Graph” tools have to be applied  (2) | I
on the polyline shapefile beforehand. Distence
& by link length by values in an attribute field
(3) Attribute field
2. Select “Random Points” in ShapeEditor menu.
Paint shapetile for output
ONN El
3. Fill in the dialogue box. o

(1) Select the polyline shapefile.

(2) Put the number of random points to be generated.

(3) Distance on the network can be measured by the physical link length or any other weight. Check one of

two check boxes. If you checked in “by values in an attribute field”, select an attribute field in the drop

down menu.

(4) Specify the filename of the output shapefile.

Outputs
Random point shapefile will be created.
RandomID Random point ID.
X X coordinate.
Y Y coordinate.

Disply an=al 12

1000 random points on the network
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4.3.2 Polygon centroid

This tool generates a centroid for a polygon.

Inputs
1. Add the polygon shapefile on the project window.

2. Select “Polygon Centroid” in ShapeEditor menu.

= Polygon Centroid

Polygon shapefile for input

ONN = &
Keycode field of polyeon shapefile
—

)

|

3. Fill in the dialogue box.
(1) Select the polygon shapefile.
(2) Select ID field of the polygon shapefile. This helps connect the output table and the input polygon
shapefile.

Output
Point shapefile named “polygon shapefile .rep” will be created.

Keycode field selected at step (2) Polygon ID.

X

X coordinate.

Y

Y coordinate.

Shapefditor Ketworkindex ~  Anafyss Sraceldtor Hetworkindex ~  Anayus v
[ 5 tayers . & Layers
2 e = B b e "
- . iy
=] & i - P
§ - =
N &y =
| 7 )
. ay
= = > ]
L]
o 5]
= = [l e =
Digiay | Seuree CLAERT N 0| Dty | Sorce |an . ——— S
i = R O~ A~ £ |Mssavg Sl s ujA~ e e o Dramirg = It O~ A=~ = M5 e =]l mrgAe D 2
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4.3.3 Grid

This tool divides a polygon into grids of the designated size.

Inputs

1. Add a polygon shapefile on the project window.

2. Select “Grid” in ShapeEditor menu.

M)

)

3)

Polygon shapefile for input

Keycode field of polveon shapefile

Grid size

i {UnknownUnitz)

|

< &

3. Fill in the dialogue box.

(1) Select the polygon shapefile in the drop down list.
(2) Select the keycode field, which help connect the input polygon shapefile and the output polygon

shapefile.
(3) Specify the grid size.

Output

A grid polygon shapefile will be created (filename: input shapefile grd).

keycode field selected at step (2)

Original polygon ID.

Ratio of the grid area to the original polygon area.
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4.3.4 Distribute point data to polylines

This tool assigns attribute values of a point shapefile to a polyline and aggregates them in terms of each line

segment.

Inputs
1. Add the following shapefiles to the project window.

(1) Point shapefile.
(2) Network polyline shapefile with a field of ID numbers.

2. Select “Distribute Point Data to Polylines” in ShapeEditor menu.

& Distribute Points Data To Polylines

Paint shapefile far input

@ | T s

Attribute figld(sh

)

Palvline shapetile for input
3) | -l a
Keycode field of polyline shapefile

(4) =

(5) [~ Assign values in attribute fizld(s) to the links within the same polvgon
Palygon 1D field of the polyline Palyeon ID field of the point
shapefile's table shapetile's table
Table file name for output

® | B

=]

3. Fill in the dialogue box.

(1) Specify the point shapefile.

(2) Select the attribute field(s) to be assigned to the polygon shapefile.

(3) Specify the polyline shapefile.

(4) Select the ID filed of the polyline shapefile to help connect the output table and the input polyline
shapefile.

(5) If you want to assign the point attributes to the link that has the same ID number as the point feature has,
even if it is not the nearest link, check in the check box. It means that the point attributes are assigned to
the link where both the link and the point feature are located (It is shown in the right figure below).

If you do not check in the box, point attributes will be assigned to the nearest links. (It is shown in the

left figure below).
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Network Network

Polygon A Polygon A

Dam— D a—

Polygon B Polygon B

Note: Leave boxes (6) and (7) blank if you did not check in the check box at step (5).

(6) Select the field storing the polygon ID in the network polyline shapefile.
(7) Select the field storing the polygon ID in the point shapefile.

Note: Since values in (6) and (7) are used to connect a point and a polyline which have the same polygon ID, both of
the polyline shapefile and the point shapefile should have a field of polygon ID where they belong.

You can make these types of files using “intersect” function in the geoprocessing wizard installed in ArcMap.

(8) Specify the filename of the output table.

Output
A DBF file with the designated filename will be created.

Keycode field selected at step (4). Polyline ID.
Attribute field(s) selected at step (2). | Aggretated values.

Multiple
fields {
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4.3.5 Table arrangement
This tool aggregates a table by the designated field.

In the case of the simple example shown below, this tool aggregates records in “Population” that have the same

value in “Area_ID”.

Area ID Population
1 500
1 100 Area ID Population
2 200 1 600
2 50 P> 2 250
3 300 3 700
3 400 4 1000
4 1000
Input table Output table

Inputs
1. Select “Table Arrangement” in ShapeEditor menu.

2. Fill in the dialogue box.
(1) Specify the input file (dbf format).
(2) Select ID field in the drop down list. Records having the same value in this field become one record in
the output file.
(3) Select the field(s) to be aggregated. Values in the field(s) are aggregated in terms of the field selected at
step (2).

& Table Arrangement

(4) Specify the output file name.
Table file for input
@ | = 5
1D field of input table
) =
Attribute field(s) to be aeereeated
@)
Tabale file name for output
@ | S|
| & |
Output
A DBF file with the designated filename will be created.
Field selected at step (2) ID.
(2)_c Count number.
Field selected at step (3) Aggregated value.

Note: This tool does not work correctly at the present. The bug will be got rid of soon.
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4.3.6 Create network index file from adjacent node table
This tool constructs a new polyline shapefile from the existing adjacent node table, the point shapefile and the

network index file.

Inputs
1. Select “Create Network Index File from Adjacent Node Table” in Neworklndex menu.

. Create Network Index File From Adjacent Node Table E|E|E|

Adjacent node table for input

@ =]
Mode shapefile for input

@ || =l &|

Metwork, index file for output

ONN el

2. Specity three files below.
(1) Adjacent node table
(2) Point shapefile
(3) Network index file

Output

A new polyline shapefile and a network index file will be created.
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4.3.7 Edit network index file

This tool changes the combination of the files stored in the network index file.

Inputs
1. Select “Edit Network Index File” in NeworkIndex menu.

. Edit Network Index File

Metwork-index file name for input
@] ]

Palyline shapefile for input

@ | =1 |
Mode shapefile for input

@ || =l &
Adjacent node table for input

@ |1 =1 |

(5) W Check the netwark

(6) [~ Crverwrite

Metwork, index file for output

| =]
0] 4

2. Fill in the dialogue box.
(1) Specify the network index file to be edited.

(2), (3) and (4) are automatically filled with the contents of the network index file.

You can change any of them into a different file.

(5) It is recommended to leave this box checked because it checks up the consistency of the node-link
connectivity in the new combination.
(6) If you wish to overwrite the input network index file, check this box.

(7) If you left (6) blank, specify the filename of the new network index file.

Inputs

A new network index file nidx” will be created.
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