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## 5170349021 : MAJOR SPATIAL INFORMATION SYSTEM IN ENGINEERING
KEYWORDS : BUFFER-OVERLAY-STATISTICS (BOS)/ POSITIONAL ACCURACY/
WELL-DEFINED POINT
NALINEE PROMSAKHA NA SKONNAKORN : STUDY AND DEVELOPMENT
OF PROGRAM TOOL FOR MEASURING POSITIONAL ACCURACY OF
LINEAR GEOGRAPHIC DATA. ADVISOR : ASSOC.PROF CHANIN
TINNACHOTE PH.D. , 81 pp.

As the advance and intensiveness of the GIS applications being developed
and used in Thailand, the quality of those geo-spatial data is coming into spot light.
Among other data quality components, positional accuracy is the primary concerns
for most of the GIS users. However, increasing number of those users has found that
the conventional positional accuracy based only on the positional error of well-defined
points is not sufficient anymore. There are the needs for program tools which can help
measuring positional errors of line type geographic datasets which reflect the error of
all portion of the line. This thesis has then aimed at studying various approaches on
measuring positional accuracy of line dataset. This includes: positional error based
on the Hausdorff distance with weight; positional accuracy based on simple buffering;
and the measurement of the RMSE of the point-pairs with equal linear referencing
positions on the compared lines. In addition, the existing program tools for measuring
average positional error distances based on the Buffer-Overlay-Statistics methods
has been enhanced by replacing vector buffering and overlay processes with raster
processing. All the program tools which were developed had been tested for their
correct results and also their efficiency which ensure they can be used with real
datasets. To make them even more useful, the program tools should, however, be

anhanced with the capability of automated corresponded line matching.
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2.1.1 Data Quality Elements ({uasfisznaunmuninnddnsosziiluadelsunun

asunedndeyalugadeyaiid lndiaeaiumnuiduasanesls uazAIRMNINAING19RTS
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panannIni AR ua i ludenuuanandusinesls Inaldreyesdlsznaunmnin

szinnitld 5 :1enng wheaniuesAlsenavseaiFandn data quality subelements L8

> Completeness ¥3aANATURIUIBNTRYA Usznaudae commission ua

omission

> Logical consistency #7aANEaAARAIN1NAIINT Usznaufiag conceptual
consistency, domain consistency, format consistency LA topological

consistency

> Positional accuracy 3BAYNATIBEAYNABNTIAIWIUL Ysznaudas
absolute or external accuracy, relative or internal accuracy Wag gridded

data position accuracy

> Temporal accuracy WsaANALIaEAYNFadLTeIan dsznaudae accuracy

of a time measurement, temporal consistency WAL temporal validity

> Thematic accuracy WiamAdNAziaeAgnAavdadayaanis Usznaudiae
classification correctness, non-quantitative attribute correctness Wae

quantitative attribute accuracy



2.1.2 Data Quality Overview Elements \{uasAtlsznaunnininuwuui laiiluag
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> Purpose v3adnnLsvasAlunisdnaisgadays
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> Usage M3aansuznis M uasaninn iy

> Lineage v3ailsziRnnnuiiunnansgadaya

2.2 AMNYNARTIFILMAUN (Positional Accuracy)
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2.3 M5IRANNYNARATIAIUNUIIRIRA

ANNN90UARSTAENNIIRITETITNINAUNUNTRIAN AR UALA UL QN FBgT89
qaineaiulu)UsznA AInIng 2.1
O sumisignaesaesqalugiiszma (X, Y )
ARBTIBIAINAAIALARDL (E )

A lugadeyanaaay (X, .y, )
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Error vector 7@ Deviation vector (€ ) it ninafuesqauuidudnsd (p,) 1
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ANNIN 2.1 UAT 2.2 AMNANAL

e = Px — Pq (2.1)
_ 2 2
|E| - \/(pr _XPQ) "‘(ypX _yPQ) (2-2)
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1 1 i
AU N 6 (= 1, 2, 3,..., N) Iagdanistiaunsnmainannaauedt iilaald Mean

square error LAz Root Mean Square Error (RMSE) SauanelUaNNNN 2.3 way 2.4

il P
Mean error vector (€ ) = WZ:(pXi — Po,) (2.3)
i=1
N 2
2.(Px, = Pg,)
Root mean square error = =1 N (2.4)
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ANNYNADAUTIA NN TIqATIU WuaneRs Foatnaidy nisldadnAean Aunlslsou

Standard deviation waz Root Mean Square Error v
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2.4.2 FEnsInAIANNARIALARaNIRNdUulatldAqn vertex Inednanqmsiy
qntlanaaaidi Tveite 4az Langaas (1995) ldiauadanisatnednalunisdnAinay
AaARREUTEIAFne LA Tnaldnisdnianizan vertex 109U Ineiansninqn vertex
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(‘ﬁm : Tveite and Langaas, 1995)
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2.4.4 FEMIIAAIANNARIALARDULRILAUTAENISALAAANDLEUULAURENIN

a

waula (Tinnachote, 2006: 103) HIUN194UATENINNqA vertex LANALAARIUMIT INANIEA

1
=

o y = = . A X0 o ' °
uudunldifzeuimay 39013 project anuuuNaulaildgansialunisAruanmisn

ARTIALARDUIDNLAL FININA 2.4

|
=

NINA 2.4 LaAIN133LARAlAENTg project gaLLALLLLNRaUlY

(ﬁm : Tinnachote, 2006: 103)

245 A3n15TRAIAMNARIALARANIRLRUAIEsTEzIENAnad W (Hausdorff
distance: HD) Tsoulos and  Skopeliti  (2000) l#nanal4an Faianunanlilunnsdnan
AANALARE LTI LU lE TaenflunnsinA LA ALARRWIE A Lt I A ann2Tn
sreiztandnoin sNINUTAUNALLLAN A MUTRIDI9ALIWLEY B

aNNARENN Hausdorff distance Iagl NIST ( National Institute of Standards and

Technology .USA) #gi/1691 szaiziandnein vnnad scaziuinigaaesgadayalifaqn

Do o

Indngnresdngadeyaniis descaziardnainainan A 1l mn B Ae szaziitesiign

a

9

seninszaziNInigaanimnvasqauudu A Tildadu B fu wwaaesqauudu B lildadu

A (Tinnachote, 2006: 103) afuNelfFAaaaunI199 2.5

h(A, B) = max{min{d(a,b)}} (2.5)

aecA, beB

e auaz b luqnaesan A uay B

d luszazneszndnaem
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d A,B r
sigdnasn d(B,A) Waz d(A,B)

ﬂ’]‘Wﬁ 2.5 LAAIN1TNNTeel
(71" : Tsoulos and Skopelit, 2000)

dunaunslszananaiieniszaiandnainszngns 2 dngaaeTisunsy ArcGIS

wdASLFAININA 2.5 (Shi Liang, 2008: 57)

Design the spatial

A 4

Input the objects: A and

Process using ArcGIS

A4

\ 4

Buffer from B to A

Buffer from A to

\4

v Buffer: cover the whole object

Distance from B to A

Distance from Ato B

Select the maximum distance

w

Hausdorff Distance

A 2.6 wanalasaaiannsnssaziandmasn (MNN: Shi Liang, 2008: 57)

dsslemireanisdszesiandnelunisd AL Aa A RE TR WL AS 413190

[ dl ' o 14 ! & -é/ i | % as d” o =2 '
T ludnggUuuuisnaiuls wu qn du Wun Judu 1aeaannsiiausnaiiniwaneg
Mmiudauniiaradu laildnansunanizan

D

2841 21U ANNIIRANTUIAYN)AR

= 1 a
vertex IWENAENLAEN
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aa o a ¥ 4 'S '
2.4.6 A8N199AATAINNARIALARBUARILA UMY LENAARTWNILLILN29

111N (Hausdorff distance with weight: HDW ) 38n1siilunnsinmanumainimaausag
ndnszasiandnasininisoasinmin Ingefaudnnisiagniuiuisscaziandnasinle

AANINILALEN9HY Niu and Chen (2003) L@UBLUIAA LAY N9UTzaIzlandnasW LI fng

Uuinazdiaantaantnaaessaziandnasnuuulnfdaiuszasnidnlutedau

4 . d
nagvinangn

14 1an v L4 ! ¥ dl ' 9 2’/ dl dl 1 a A a K
ABAILAU LLmﬂmmmugﬂmwmLmumgmﬂumuuuj WeanazidnlauuiAndNINgaTu

Tinnachote (2006) leauasaating nsuszazENgnasWLLLa910MIn 0.5 annudu B 14

iy ATsarnnsonn ldann aunvesszazivilefannidu A nsauAguAINENTRLEL

B at] 50% WAANAININT 2.7

—1 dimq) |

f d(50%)

l"‘,. '\_‘“—-/

!
' d hginlj
0

N 2.7 LAANTEazENdAafNLLLDN9UN N 0.5 9213N9EU A LAY B

(Tinnachote, 2006: 103)
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2.4.7 A8N19IAAIANNARIALARDUTRAUAE sz WINaS Goodchild WAz
Hunter (1997) l¥nsa¥sgiuaramasnaesinilafedlawiandng x aananidudneds
dl 4 1 1 o Yo v .

e liiasauAguANeadaulunjresidunaaay (InldA13eeas 90 198 95 1B9AIINENT

1UAUNARDL) AINING 2.8

- ‘true’ line
test line

dl o % a o 1 U aal o '8
DNINN 2.8 ﬂ’]?ﬂ‘l@ﬂQ’]QJQﬂm@QLT\‘im’]LLMu\‘iﬂfJﬂfJﬁUwL‘V\I‘ﬂ?

(1 : Tinnachote, 2006: 103)

¥ o

Aidenismauativmes x Inlinlefidulndresdunaasy agnieluginans
wiagNaasimasifaanistiataaziill 90 vra 95 wlafifunazldArauintivines x Nls
T UANAAIALARAWITIANLNLG NTZUAUNITIUTIURII TN ULA A9 Lo sasia T

v 1 ]

dupaui 1 nuuali x,= 0 uaz p,= 0 Wdefidulndisasnisdie

1 [ % s fQI £ 1 o o v,
Wiy y szeztiWiasFasmimingy X, uaznvuali i = 1

y 4 s 4 . od v e

PUFNLN 2 a793Unanewae N TN F Il AINNIIUNNAL X,
Y v a o [ 1 Y all 1
sauLdudBarAIuIIdndoutatdunaaa et lugyl
PANALNIANTN N AT ARANNYNRIUNATAILEUNA DL

(p;) @n |p, — Y| < 0.001 ineanszLaunIs

Qe

URNAUN 3 ANRAIUANL TN IMNADY x TAERTAEINTTU TN LTI LA 1

=2

AUATEUaR9 p ANNANNTN 2.6

X, +1= (y_ pi—l)(xi — Xi—l) + X, (2.6)

(Pi — Pia)

e

1 1 v 1
URALN 4 Auuale = +1 waznauldEunaludann dunaun 2

=2
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I P o s A v 9 v
ﬂﬁﬁ‘@?’]\‘lg‘ﬂﬂﬂ’]ﬂLV@HN‘H@Q‘UWLW@?LW@Iﬂﬁ?ﬂUﬂQN AANNENUAUNARRUTAEAS 90

A v dl | 13 ! 1 v o aad‘ 1 a
NTRTRUAL 95 GﬂﬂLﬂuﬂl’ﬂNu@@’]uﬁlﬁﬁy Hun1slduannismeanAnAIAdIAMNEANAIATUNA

1
= ]

Innjiindagtasrannanaginasianas 5 19 10 aadayaninisnszarauuulAslng a9
! o ad

IRsnnsliaunnanuansznuaInANNianatnauia ndufafuasszasiadaasiuas

LansANAaTARARUNINNIgATasTayaduluny

aa [ ' P [ [ aa o 2 4 L4
248 A8N15IAAIANNARIALARAUARNAUAILARRLNINAS AR5 LA
(Buffer-overlay-statistics: BOS) (Tveite waz Langaas, 1999 #1494l @511/, 2549 : 87)
. . , » 4 4
WUN1TUINITNIZAALRAS (Average displacement : DE) 178ATHARIALARDLLDAE
(Average error) NiAnaINN199 N dauiuanga e masNaadtivivassaududndavse
EUNHANYNFaIgInan (QB) uazidunaaay (XB) AMulnAaR AT uAgINa ALY
| A a ¥ = ¥ \ . & ' o I's
A ininaInnIsneteu aaduni79udn (iteration) uazwaannsnsudnsIAtWes
o o dl dl v 901 1 Z’/ [ Ql é’ 1 <
AUN19INsEanLeat (DE) NlFainnisudiiiazase anwaizaaannaziiuiuaenasmisg
2 . - L] e, 4
aunIzarunATiefianNNINTzAnledLvTaANARAARRILRRAY (average error) 1L
Qdd”

v = a N = ¥ o o 4 A Y
WAINIINAIALITUINLUAAIAINAIND 2.9 mf;ﬁuimmmmmmiﬂﬂmmLm@qmmmﬂh

nuldudaluilagriv

= Lg 5\‘ I:\ Cutside
S| (T M Inside QB and Outside XB
i b E Inside XB and Outsice QB

% Inside XB and Inside QB

= X A, P Tr= P Y
NINN 2.9 LL@@\?WHV]&]’NW?@QE‘UM@’]ELM@EINSINLﬂ@@’mﬂ’W?Q’]\?“ﬁ’ﬂu

(7" : Tveite and Langaas, 1999)

NINARANTINAZANATNANNNT 2.7

DE — 2bs Area(XB N QB) 2.7)
Area(XB)
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Accuracy assessment for line data sets

Average displacement information
1200 T T T T T T

T T T

1000 D il W

—O‘M"
[
> ol
/?'
% / AT
é 600 - '/ H H -
g /
z

200 -/ ; i - : .

K Average displacement of Q relalive t¢ X o

1 i i i i 1 1 Il 1

0
Oom 200m 400m 600m 800m  1000m 1200m 1400m 1600m 1800m 2000m
Buffer size

AN 2.10 LARAIAHANNUSILUINNAIARIALARRULIAAS U TUIATTWINGS

(ﬁm : Tveite and Langaas, 1999)
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= ' o o Y i~ H ~ Y
Lu@qmﬂmﬂmmLm@@um@wmimmnmumm 2.7 umﬂum%mwmmm%mn

=&

3 1
nsdauiuiuaesiuniles (@a1suns Indnnsena, 2550 : 43 ) aafluaiszazluiiAnig

FORINALLAL Al AN 3aT rﬁhmmmmmmﬁ@uﬁqﬁqLmumwﬁﬁﬂmq&mﬁqmfw:
~ - Y = Lo = v @ 4 dd 4

Hldannzluian9ssann asenananalasnsn DE nauanldiiuszazaainipfauinngn
(Minimum  error) e lfldAAnuaatatafeuilasnianInty Tveite  Waz Langass

aa A

(1999) AglildAud 7/2 wWnldluannish 2.7 Taganymdninisnszana1a9AN

ARIALARRULATTIANI9TB9LE U RE WA IaNanaaATdW AT ATAAIALAAR LAY

ADNAIAATARAREULUTANI9EYT ( DE') AsdnnsnAuinsldainaunisi 2.8

+x2bs Area(XB NQB) " Area(XB nQB)

DE S
2 Area(XB ) Area(XB )

(2.8)

v 1

azdunmlednluauniai 2.7 waz 2.8 1w An19lENun XB tilusaung vl
-dl = U EZ dl dl [ VA~ a o ca
iHasunanniaausasnislidiaanatnasuiawanliidunisdsvilununayindiie

(conservative) PaganliliA1gendtaniiuaseatiiing meclnaialludodudnegeQ G
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q
4 1

(Completeness and Miscodings) 1agl a5t/ alaEnauzaniis (2549) Toaueduineld

1
=

penaanuuazn1dndauaasidunlinadniudounvassingiaaaiuaenly deldunan

sapalili

dURAULTN : N17R519 TN AT
gFraafaanainidu Q uaz X lnadaunminaes (bs) @9ANAININNGIAINTT

o o

Famnnugnsaamssmamiannylugadeya X atnadiudAny

v o 5

TURAUNADY | 119TR1

fauduuazgiila : 01eteu X Aoa QB uazaetau XB fee Q Minailugadeya
ludd Aa XQB waz XBQ AMNATAL

TURAUNAN | AT

1 Qadl 173 N . 1 dy

ANATFN 19N completeness LLAE miscodings wARIANANNNTFe 1T

Completeness ¢ XBQ tauinasanaesanentresdn Q negnielu XB uaz

nWEauaufuANeNRaNATaddRly Q A9aNN1T 2.9

length (QinsideXB)
length (Q)

completeness(X) = (2.9)

Miscodnings 14 XQB 1Wen1Has98989A2 11819989141 X Nagniauan QB uay

v 1
WFUNLUTUANLNININNAUDILEU X A94NN199 2.10

length (XoutsideQB)
length (X)

miscodings(X) = (2.10)

1
= 1

dl o a ¥ ¥ o o ! 9 1 | [ %
WaninisdsziiuANN m‘umummmmﬂ@Lmzm@mmummL@umiumﬂwﬂuqmq

= o Yy o o % o oA A = dl o o A o ,
LmﬁQﬂu@ﬂﬂiﬂLL@q ﬁx‘iuuLmuN@@WﬁV}L‘Wa“ﬂ@g@\‘]LMN’]:@NVI@ZW]N’]sLﬁJLW‘ﬂﬂﬂuQmwﬂﬂ’]
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AAALARBUITIALULY Tveite LAY Langass (1999) agld completeness WAL miscodings

dnl5ulugmanisanuaaslua ivaldidnesianistin iUl fdsannie 2.11

o Area(% N QB) — Area(QB)(1— Completeness(X))
Area(XB)(1— Miscodnings(X))

DE'=7b (2.11)

AINNITANEITENITATIRABLAIINYNABNTIAIUIA IAN AN i loing LD

¥ o o

o = aa \ P e o A A
TAALAZTBANTALBIITNNTFA gFaflulsslamisaniswmunldsunsuezaaiasald Tas
a adt a U 1 =3 v a U o o o 1 tﬂl
ARTNR A9l TUZNNT (2549) IHNaNIDNTaARATIaRARIBINIITAAIAINNARIALARD L
JaadusfnszaziaNdnasn sraviivines wazanniiaslamasiagianly lumn1s19 2.1 uay

Yo W v o = A a aa aa o | = o %
gadalAavedeFaunauinniy TuagnnsasnisinAmnuaaarfauTasdy Inaldqa

s huidu wanslumnsesiellil

F1979 2.1 waasn1snfsauiaudenuasdesaninaeddsn1ednaNgnaeugenuiasngeg

(@RTR DalsETULINTT, 2549: 87)
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AEN79A UM AAINA
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u

all ¥ %3 d} Qi ¥ 1 4 1
2014w Tng wanldaInqaTnUWdL o9 | 9afazieseg lusiwis
[ % 9 A ' [ o dld ¥ a A ¥ dl (P
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- ldeam vertex - untandugqanula
- ldqaudunianums UnAzFAaIdAINE1 189
[ a Aa dl 1 o dl T o
ANBUTILAUN VI LEudldsnaduunn
- n3duRaATeguLLAL quiinll deluaauduy
I = dl a dl o v 9 dld
atinalRaula Asaiiatdeyatdund

'
o

sefuauILesala LT dud
AeARuN 1T N1l nsie
nnganduladidulanag
%Lﬂmﬁuﬁmmm“mq
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1974 2.1 wasenisnfFauinaudeuasdedaineeddan1sinaeugnAeedemiumias 19
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Imports ESRI.ArcGIS.Carto
Imports ESRI.ArcGIS.Geodatabase
Imports ESRI.ArcGIS.DataSourcesRaster
Imports ESRI.ArcGIS
Imports ESRI.ArcGIS.SpatialAnalyst
Imports ESRI.ArcGIS.GeoAnalyst
Imports ESRILArcGIS.ArcMapUlI
Imports System.Windows.Forms
Imports ESRI.ArcGIS.Framework
Imports ESRI.ArcGIS.Geoprocessor
Imports ESRI.ArcGIS.SpatialAnalystTools
Imports System.lO
Imports ESRI.ArcGIS.Geometry
Public Class frm_result

Private mfilename As String

Private tempFile As String = "C:\Temp.csV"

Private Sub IvwToTextFile()

Dim fileStream As New |O.FileStream(tempFile, FileMode.Create, FileAccess.Write)

Dim swriter As New StreamWriter(fileStream)
Dim i As Integer
Dim j As Integer
Dim hd As String
With Ivw_result
‘header
Fori=0To .Columns.Count - 1
Ifi=0Then
hd = .Columns.ltem(i).Text
Else
hd = hd &"," & .Columns.ltem(i). Text
End If
Next i

swriter.WriteLine(hd)

47



'detail
Fori=0To .ltems.Count - 1
Dim pitem As ListViewltem = .Items.ltem(i)
Dim str As String = pitem.Text
Forj=0 To .Columns.Count - 1
str = str &"," & pitem.Subltems(j). Text
Next j
swriter.WriteLine(str)
Next i
End With
swriter.Close()
fileStream.Close()

End Sub

Private Sub Calculate()
With Ivw_result

Dim DelA, A, A1, A2, bs1, bs2, DE1, DE2, MeanErr, MaxA, pi As Double

Dim DelAi, Ai, A1i, A2i, DE1i, DE2i, MeanErri, MaxAi As Double

Dim | As Integer

pi = 4 * Math.Atan(1)

Dim pitem As ListViewltem = New ListViewltem

Forj=1To .ltems.Count - 2
pitem = .Items.Item(j)
bs2 = Val(.ltems.ltem(j + 1).Subltems(1).Text)
DE2 = Val(.Items.ltem(j + 1).Subltems(5).Text)
DE1 = Val(.ltems.ltem(j).Subltems(5).Text)
bs1 = Val(.ltems.Iltem(j).Subltems(1).Text)
A = (180 / pi) * Math.Atan((bs2 - bs1) / (DE2 - DE1))
pitem.Subltems(6).Text = FormatNumber(A, 6, vbTrue, 0, vbFalse)
DE2i = Val(.ltems.ltem(j + 1).Subltems(8).Text)
DE1i = Val(.ltems.ltem(j).Subltems(8).Text)
Ai = (180 / pi) * Math.Atan((bs2 - bs1) / (DE2i - DE1i))
pitem.Subltems(9).Text = FormatNumber(Ai, 6, vbTrue, 0, vbFalse)

Next |
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Fork =1 To .ltems.Count - 2
pitem = .Items.Item(k)
A2 = Val(.ltems.Iltem(k + 1).Subltems(6).Text)
A1 = Val(.ltems.ltem(k).Subltems(6).Text)
If A1 <> 0 Then
DelA = (A2 - A1)/ A1
Else
DelA=0
End If
‘com&mis
A2i = Val(.Items.ltem(k + 1).Subltems(9).Text)
A1i = Val(.ltems.Item(k).Subltems(9).Text)
If A1i <> 0 Then
DelAi = (A2i - A1i) / A1i
Else
DelAi=0
End If
pitem = .Items.ltem(k + 1)
pitem.Subltems(7).Text = FormatNumber(DelA, 6, vbTrue, 0, vbFalse)
pitem.Subltems(10).Text = FormatNumber(DelAi, 6, vbTrue, 0, vbFalse)
Next k
| = .Items.Count
pitem = .Items.ltem(2)
MaxA = Val(pitem.Subltems(7).Text)
MaxAi = Val(pitem.Subltems(10).Text)
MeanErr = Val(pitem.Subltems(5).Text)
MeanErri = Val(pitem.Subltems(8).Text)
Forr=2To 8
pitem = .Items.ltem(r)
DelA = Val(.ltems.Iltem(r).Subltems(7).Text)
DelAi = Val(.ltems.Item(r).Subltems(10).Text)
A = Val(.ltems.ltem(r).Subltems(6).Text)
Ai = Val(.Items.ltem(r).Subltems(9).Text)

If DelA > MaxA Then



MaxA = DelA
MeanErr = Val(.ltems.ltem(r).Subltems(5).Text)
End If
If A <45 Then
MeanErr = Val(.ltems.Iltem(r + 1).Subltems(5).Text)
End If
If DelAi > MaxAi Then
MaxAi = DelAi
MeanErri = Val(.Items.Iltem(r).Subltems(8).Text)
End If
If Ai <45 Then
MeanErri = Val(.ltems.ltem(r + 1).Subltems(8).Text)
End If
pitem = .Items.Item(l - 1)
pitem.Subltems(6).Text = "Max"
pitem.Subltems(9).Text = "Max"
pitem.Subltems(7).Text = MaxA
pitem.Subltems(10).Text = MaxAi
TextBox8.Text = MeanErr
TextBox9.Text = MeanErri
Next r
IvwToTextFile()
End With
End Sub

Public Sub Frm_result_Initialize()

Dim length As Integer = 100

With Ivw_result
View = View.Details
.Columns.Add("Number", length, HorizontalAlignment.Left)
.Columns.Add("Buffer", length, HorizontalAlignment.Left)
.Columns.Add("Q", length, HorizontalAlignment.Left)
.Columns.Add("X", length, HorizontalAlignment.Left)

.Columns.Add("Q_X", length, HorizontalAlignment.Left)
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Then
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.Columns.Add("DE", length, HorizontalAlignment.Left)
.Columns.Add("Ang", length, Horizontal Alignment.Left)
.Columns.Add("DiffAng", length, HorizontalAlignment.Left)
.Columns.Add("DEi", length, Horizontal Alignment.Left)
.Columns.Add("Angi", length, Horizontal Alignment.Left)
.Columns.Add("DiffAngi", length, HorizontalAlignment.Left)
.Items.Clear()

End With

Dim application As IApplication = Tool5.m_application "connect arcgis

Dim mxDocument As IMxDocument = TryCast(application.Document, IMxDocument) ""connect

s

Dim activeView As IActiveView = mxDocument.ActiveView

Dim pMxdoc As IMxDocument

Dim pMap As IMap

pMxdoc = application.Document

pMap = pMxdoc.FocusMap

Dim pLayer As ILayer

Dim pEnumLayer As IEnumLayer

Dim pFeatureLayer As IFeatureLayer

If pMap.LayerCount = 0 Then Exit Sub

pEnumlayer = pMap.Layers

pLayer = pEnumlLayer.Next

Do Until pLayer Is Nothing
If TypeOf pLayer Is IFeatureLayer Then

pFeatureLayer = pLayer
If Not pFeatureLayer.FeatureClass Is Nothing Then

If pFeatureLayer.FeatureClass.ShapeType = esriGeometryType.esriGeometryPolyline

ComboBox1.Iltems.Add(pLayer.Name)
ComboBox2.Iltems.Add(pLayer.Name)
End If
End If
End If

pLayer = pEnumLayer.Next
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Loop
End Sub

Private Sub getltemFromResult()

Dim pitem As ListViewltem

Dim str() As String

Dim i As Integer

Dim j As Integer = 0

mfilename = Result_Path.Text

If mfilename =" Then Exit Sub

lvw_result.Items.Clear()

If File.Exists(tempFile) Then
File.Delete(tempFile)

End If

str = File.ReadAllLines(mfilename)

Fori=1 To UBound(str)
Dim text As String =i & "," & str(i)
Dim data() As String = text.Split(",")
pitem = New ListViewltem(data)
Ivw_result.ltems.Add(pitem)

Next i

End Sub

Private Sub SearchButton3_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)

Handles SearchButton3.Click

Dim application As IApplication = Tool5.m_application "connect arcgis

" Now drill into the ArcObjects to get set the map's IActiveView Event Handler

Dim mxDocument As IMxDocument = TryCast(application.Document, IMxDocument) "connect
arcgis

Dim activeView As |ActiveView = mxDocument.ActiveView

Dim folder As FolderBrowserDialog = New FolderBrowserDialog

folder.Description = "Browse for Folder"

folder.ShowNewFolderButton = True

folder.RootFolder = Environment.SpecialFolder.MyComputer



If folder.ShowDialog() = System.Windows.Forms.DialogResult.OK Then
TextBox12.Text = folder.SelectedPath
End If

End Sub

Private Sub CommandButton1_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles CommandButton1.Click
Dim application As IApplication = Tool5.m_application "connect arcgis
Dim path As String = Arcgis_Path.Text
Dim message As String = "Please,Select....\n"
Dim error_flag As Boolean = False
If path =™ Then
MsgBox("Please,Select ArcGis's toolbox path")
Exit Sub
End If
If TextBox12.Text =" Then
error_flag = True
message = message & "Output Folder \n"
End If
If txt_distance.Text =™ Then
error_flag = True
message = message & "Max. Buffer \n"
End If
If TextBox3.Text =" Then
error_flag = True
message = message & "Pixel \n"
End If
If error_flag Then
MsgBox(message)
Exit Sub
End If
Dim gp As ESRI.ArcGIS.Geoprocessor.Geoprocessor

gp = New ESRI.ArcGIS.Geoprocessor.Geoprocessor()



' Load required toolboxes...

gp.AddToolbox(path & "\Spatial Analyst Tools.tbx")

gp.AddToolbox(path & "\Data Management Tools.tbx")

Dim tran50k_shp As String = ComboBox1.Text

Dim tran250k_shp As String = ComboBox2.Text

Dim layer_Q As ILayer

Dim layer_X As ILayer

layer_Q = Findlayer(tran50k_shp)

layer_X = Findlayer(tran250k_shp)

'Get Extent

Dim XMax_Q, XMax_X, YMin_Q, YMin_X, XMin_Q, XMin_X, YMax_Q, YMax_X As Double

XMax_Q = layer_Q.AreaOfInterest. XMax

XMax_X = layer_X.AreaOfInterest. XMax

YMin_Q = layer_Q.AreaOfInterest.YMin

YMin_X = layer_X.AreaOfInterest.YMin

XMin_Q = layer_Q.AreaOfInterest.XMin

XMin_X = layer_X.AreaOfInterest. XMin

YMax_Q = layer_Q.AreaOfInterest.YMax

YMax_X = layer_X.AreaOflInterest.YMax

LA extent

Dim dXMax_Q, dXMax_X, dYMin_Q, dYMin_X, dXMin_Q, dXMin_X, dYMax_Q, dYMax_X As
Double

Dim extent_new As Integer

extent_new = Val(txt_distance.Text) + 200

dXMax_Q = XMax_Q + extent_new

dXMax_X = XMax_X + extent_new

dYMin_Q = YMin_Q - extent_new

dYMin_X = YMin_X - extent_new

dXMin_Q = XMin_Q - extent_new

dXMin_X = XMin_X - extent_new

dYMax_Q = YMax_Q + extent_new

dYMax_X = YMax_X + extent_new

"uilasAnann Integer L String
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DimL Q,L_X,B_Q,B_X,R_Q,R X, T_Q, T_XAs String
R_Q = dXMax_Q.ToString()
R_X = dXMax_X.ToString()
B_Q = dYMin_Q.ToString()
B_X = dYMin_X.ToString()
L_Q = dXMin_Q.ToString()
L_X = dXMin_X.ToString()
T_Q = dYMax_Q.ToString()
T_X = dYMax_X.ToString()
' Local variables...
Dim int250 As String = TextBox12.Text & "\int250" ' "C:\Carto\ModeN\int250"
Dim euc250 As String = TextBox12.Text & "euc250" ' "C:\Carto\Model\euc250"
Dim Output_direction_raster As String = TextBox12.Text & "\dir_ras"
Dim int50 As String = TextBox12.Text & "\int50" ' "C:\Carto\ModeNint50"
Dim euc50 As String = TextBox12.Text & "euc50" ' "C:\Carto\Model\euc50"
Dim euc50__2_ As String = TextBox12.Text & "euc50_ras"
Hldnadmasisazan

Ibl_Start.Text = "Start Process : " & DateTime.Now

Dim pEucDistanceTool As ESRI.ArcGIS.SpatialAnalystTools.EucDistance
pEucDistanceTool = New ESRI.ArcGIS.SpatialAnalystTools.EucDistance()
pEucDistanceTool.cell_size = TextBox3.Text
pEucDistanceTool.maximum_distance = txt_distance.Text
pEucDistanceTool.out_direction_raster = Nothing
pEucDistanceTool.in_source_data = tran250k_shp
pEucDistanceTool.out_distance_raster = euc250
gp.SetEnvironmentValue("extent”, L X & ""&B_ X &""& R X & "" & T_X)
'Ibl_Start.Text = "Start Process : " & DateTime.Now
gp.Execute(pEucDistanceTool, Nothing)

Idnwnadmas

pEucDistanceTool = New ESRI.ArcGIS.SpatialAnalystTools.EucDistance()
pEucDistanceTool.cell_size = TextBox3.Text
pEucDistanceTool.maximum_distance = txt_distance.Text
pEucDistanceTool.out_direction_raster = Nothing

pEucDistanceTool.in_source_data = tran50k_shp
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pEucDistanceTool.out_distance_raster = euc50
gp.SetEnvironmentValue("extent”, L Q& ""&B_ Q& ""&R Q& ""&T_Q)
gp.Execute(pEucDistanceTool, Nothing)
Ibl_end.Text = "End Process : " & DateTime.Now
dwraimas ' 'Process: Int...

Dim Int_sa As ESRI.ArcGIS.SpatialAnalystTools.Int
Int_sa = New ESRI.ArcGIS.SpatialAnalystTools.Int()
Int_sa.in_raster_or_constant = euc250
Int_sa.out_raster = int250
gp.Execute(Int_sa, Nothing)
“dnsdinas
Int_sa = New ESRI.ArcGIS.SpatialAnalystTools.Int()
Int_sa.in_raster_or_constant = euc50
Int_sa.out_raster = int50
gp.Execute(Int_sa, Nothing)

End Sub

Private Sub CommandButton2_Click(ByVal sender As System.Object, ByVal e As

System.EventArgs) Handles CommandButton2.Click

Ilvw_result.Items.Clear()

'G:Nﬁ’]\‘ﬁu calculate

Dim XL As IRasterLayer

Dim QL As IRasterLayer

Dim XT As IRaster

Dim QT As IRaster

XL = Findlayer("int250")

QL = Findlayer("int50")

XT = XL.Raster

QT = QL.Raster

Dim pRasterColX As IRasterBandCollection

Dim pRasterColQ As IRasterBandCollection

pRasterColX = XL.Raster

pRasterColQ = QL.Raster

Dim pBandX As IRasterBand
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Dim pBandQ As IRasterBand
pBandX = pRasterColX.ltem(0)
pBandQ = pRasterColQ.ltem(0)

' Get the raster table

Dim pTableX As ITable

Dim pTableQ As ITable

Dim TableExist As Boolean
pBandX.HasTable(TableExist)
pBandQ.HasTable(TableExist)

If Not TableExist Then Exit Sub
pTableX = pBandX AttributeTable
pTableQ = pBandQ.AttributeTable
'n = number of loop

'bd = buffer distance

'Math.Atan(Value) : Value specifies the tangent value to return the arc tangent.

Dim X, Q, X_Q, DE, bd, n, ibd, pi As Double

pi = 4 * Math.Atan(1)

ibd = TextBox4.Text 'ObjEx.Application.Cells(1, 4).Value
n = TextBox5.Text 'ObjEx.Application.Cells(2, 4).Value
bd = TextBox6.Text 'ObjEx.Application.Cells(3, 4).Value
Dim pCursorX As |Cursor

Dim pCursorQ As ICursor

Dim pStatResultsX As esriSystem.|StatisticsResults

Dim pStatResultsQ As esriSystem.|IStatisticsResults

Dim pDataX As IDataStatistics

Dim pDataQ As IDataStatistics

Dim pQueryFilter As |QueryFilter

Dim pLogicalOp As ILogicalOp

Dim pOutputRaster As IGeoDataset2

Dim pRLayer As IRasterLayer

Dim pMap As IMap

Dim pMxDoc As IMxDocument

Dim pDescX As |RasterDescriptor

Dim pDescQ As IRasterDescriptor
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Dim pRasterColX_Q As IRasterBandCollection

Dim pBandX_Q As IRasterBand

Dim pTableX_Q As ITable

Dim pQueryFilter2 As IQueryFilter

pQueryFilter2 = New QueryFilter
pQueryFilter2.WhereClause = "VALUE <= 2"

Dim pCursorX_Q As ICursor

Dim pStatResultsX_Q As esriSystem.|StatisticsResults
Dim pDataX_Q As |IDataStatistics

Dim bs As Double

Dim pQueryFilter300 As |QueryFilter

pQueryFilter300 = New QueryFilter

pQueryFilter300.WhereClause = "VALUE <= " & TextBox7.Text

Dim pQueryFilter1 As IQueryFilter

pQueryFilter1 = New QueryFilter
pQueryFilter1.WhereClause = "VALUE <=" & bs
Dim pDataX1 As IDataStatistics

Dim pDataQ1 As IDataStatistics

Dim pCursorX1 As ICursor

Dim pCursorQ1 As ICursor

Dim pStatResultsX1 As esriSystem.|IStatisticsResults
Dim pStatResultsQ1 As esriSystem.|StatisticsResults
Dim pStatResultsC As esriSystem.|StatisticsResults

Dim pStatResultsM As esriSystem.|StatisticsResults

pDataX1 = New ESRI.ArcGIS.Geodatabase.DataStatisticsClass
pDataQ1 = New ESRI.ArcGIS.Geodatabase.DataStatisticsClass

pDataX1.Field = "COUNT"

pDataQ1.Field = "COUNT"

pCursorX1 = pTableX.Search(pQueryFilter1, True)
pCursorQ1 = pTableQ.Search(pQueryFilter1, True)
pDataX1.Cursor = pCursorX1

pDataQ1.Cursor = pCursorQf1
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pStatResultsX1 = pDataX1.Statistics
pStatResultsQ1 = pDataQ1.Statistics
pStatResultsC = pDataX1.Statistics

pStatResultsM = pDataQ1.Statistics

Dim pLogicalOpC As ILogicalOp

Dim pLogicalOpM As ILogicalOp

Dim pOutputRasterC As IGeoDataset

Dim pOutputRasterM As IGeoDataset

Dim pRLayerC As IRasterLayer

Dim pRLayerM As |RasterLayer

Dim pDescX300 As IRasterDescriptor

Dim pDescX1 As IRasterDescriptor

Dim pDescQ300 As IRasterDescriptor

Dim pDescQ1 As IRasterDescriptor

pLogicalOpC = New RasterMathOps
pLogicalOpM = New RasterMathOps

pDescX300 = New RasterDescriptor

pDescQ300 = New RasterDescriptor

pDescX1 = New RasterDescriptor

pDescQ1 = New RasterDescriptor
pDescX300.Create(XT, pQueryFilter300, "VALUE")
pDescQ300.Create(QT, pQueryFilter300, "VALUE")
pDescX1.Create(XT, pQueryFilter1, "VALUE")
pDescQ1.Create(QT, pQueryFilter1, "VALUE")

' Calls the method

pOutputRasterC = pLogicalOpC.BooleanAnd(pDescX300, pDescQ1)
pOutputRasterM = pLogicalOpM.BooleanAnd(pDescX1, pDescQ300)
' Create the output raster layer and add it to the active map.
pRLayerC = New RasterLayer
pRLayerC.CreateFromRaster(pOutputRasterC)
pRLayerM = New RasterLayer
pRLayerM.CreateFromRaster(pOutputRasterM)
Dim pRasterColC As IRasterBandCollection

Dim pRasterColM As IRasterBandCollection
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Dim pBandC As IRasterBand

Dim pBandM As |IRasterBand

Dim pTableC As ITable

Dim pTableM As ITable

Dim pDataC As |IDataStatistics

Dim pDataM As |IDataStatistics

Dim pCursorC As ICursor

Dim pCursorM As ICursor

pRasterColC = pRLayerC.Raster

pRasterColM = pRLayerM.Raster

pBandC = pRasterColC.ltem(0)

pBandM = pRasterColM.Iltem(0)

pTableC = pBandC.AttributeTable

pTableM = pBandM.AttributeTable

pDataC = New ESRI.ArcGIS.Geodatabase.DataStatisticsClass
pDataC.Field = "COUNT"

pDataM = New ESRI.ArcGIS.Geodatabase.DataStatisticsClass
pDataM.Field = "COUNT"

pCursorC = pTableC.Search(pQueryFilter2, True)
pDataC.Cursor = pCursorC

pCursorM = pTableM.Search(pQueryFilter2, True)
pDataM.Cursor = pCursorM

Dim C, M, X1, Q1, com, mis, DEi As Double
pStatResultsC = pDataC.Statistics

pStatResultsM = pDataM.Statistics

C = pStatResultsC.Sum

M = pStatResultsM.Sum

X1 = pStatResultsX1.Sum

Q1 = pStatResultsQ1.Sum

com=C/Q1

mis =1-(M/X1)

TextBox10.Text = com

TextBox11.Text = mis
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Fori=1Ton
bs =ibd + ((i- 1) * bd)
' ATUAUAN bs slmwia:muﬁ'Lﬁmﬁummqmé”]uuu
pQueryFilter = New QueryFilter
pQueryFilter. WhereClause = "VALUE <=" & bs
pDataX = New ESRI.ArcGIS.Geodatabase.DataStatisticsClass
pDataQ = New ESRI.ArcGIS.Geodatabase.DataStatisticsClass
pDataX.Field = "COUNT"
pDataQ.Field = "COUNT"
pCursorX = pTableX.Search(pQueryFilter, True)
pCursorQ = pTableQ.Search(pQueryFilter, True)
pDataX.Cursor = pCursorX
pDataQ.Cursor = pCursorQ
'Intersec Q * X
pLogicalOp = New RasterMathOps
'Set pMxDoc = ThisDocument
'Set pMap = pMxDoc.FocusMap
pDescX = New RasterDescriptor
pDescQ = New RasterDescriptor
pDescX.Create(XT, pQueryFilter, "VALUE")
pDescQ.Create(QT, pQueryFilter, "VALUE")
' Calls the method
pOutputRaster = pLogicalOp.BooleanAnd(pDescX, pDescQ)
' Create the output raster layer and add it to the active map.
pRLayer = New RasterLayer
pRLayer.CreateFromRaster(pOutputRaster)
pRLayer.Name = "QandX"
'oMap.AddLayer(pRLayer)
pRasterColX_Q = pRLayer.Raster
pBandX_Q = pRasterColX_Q.Iltem(0)
pTableX_Q = pBandX_Q.AttributeTable
pDataX_Q = New ESRI.ArcGIS.Geodatabase.DataStatisticsClass
pDataX_Q.Field = "COUNT"
pCursorX_Q = pTableX_Q.Search(pQueryFilter2, True)
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pDataX_Q.Cursor = pCursorX_Q
'‘SumCount from X,Q
pStatResultsX = pDataX.Statistics
pStatResultsQ = pDataQ.Statistics
pStatResultsX_Q = pDataX_Q.Statistics
Dim Pixcel_size As Integer
Pixcel_size = Val(TextBox3.Text)
Dim sum_from_pStatResultsX_perpixcell As Integer
Dim sum_from_pStatResultsQ_perpixcell As Integer
Dim sum_from_pStatResultsX_Q_perpixcell As Integer
Dim sum_from_pStatResultsX As Double
Dim sum_from_pStatResultsQ As Double
Dim sum_from_pStatResultsX_Q As Double
sum_from_pStatResultsX = pStatResultsX.Sum
sum_from_pStatResultsQ = pStatResultsQ.Sum
sum_from_pStatResultsX_Q = pStatResultsX_Q.Sum
" ATUIT()
sum_from_pStatResultsX_perpixcell = sum_from_pStatResultsX / Pixcel_size
sum_from_pStatResultsQ_perpixcell = sum_from_pStatResultsQ / Pixcel_size
sum_from_pStatResultsX_Q_perpixcell = sum_from_pStatResultsX_Q / Pixcel_size
X = sum_from_pStatResultsX_perpixcell
Q = sum_from_pStatResultsQ_perpixcell
X_Q = sum_from_pStatResultsX_Q_perpixcell
DE = (pi *bs) * ((Q - X_Q) / X)
DEi = (pi * bs) * (((Q-X_Q) - (Q* (1 -com))) / (X* (1 -mis)))
'Dim i As Integer
Dim str() As String = New String() {i, bs, Q, X, X_Q, DE, "™, ™, DEi, ™, "}
Dim pitem As ListViewltem = New ListViewltem(str)
Ivw_result.Items.Add(pitem)
Next i
End Sub
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Private Sub CommandButton4_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles CommandButton4.Click
Calculate()
End Sub
Private Sub CommandButton3_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles CommandButton3.Click
Dim fileName As String = getFileName(tempFile)
Dim filePath As String = getFilePath(tempFile)
CreateGraph("Q", "Ang", "NTWLAAIANNANNUEIZUINNTEels Buffer il DE", filePath, fileName)
End Sub
Private Sub CommandButton5_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles CommandButton5.Click
Dim fileName As String = getFileName(tempFile)
Dim filePath As String = getFilePath(tempFile)
CreateGraph("Q", "Angi", "nT1WLaAIANNANNUSsEMINseels Buffer iU DEI", filePath, fileName)
End Sub
Private Sub Button1_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button1.Click
Dim application As IApplication = Tool5.m_application "connect arcgis
" Now drill into the ArcObjects to get set the map's |ActiveView Event Handler
Dim mxDocument As IMxDocument = TryCast(application.Document, IMxDocument) "connect
arcgis
Dim activeView As |ActiveView = mxDocument.ActiveView
Dim folder As FolderBrowserDialog = New FolderBrowserDialog
folder.Description = "Browse for Folder"
folder.ShowNewFolderButton = True
folder.RootFolder = Environment.SpecialFolder.MyComputer
If folder.ShowDialog() = System.Windows.Forms.DialogResult.OK Then
Arcgis_Path.Text = folder.SelectedPath
End If
End Sub
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Private Sub SearchButton4_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles SearchButton4.Click
Dim application As IApplication = Tool5.m_application "connect arcgis
" Now drill into the ArcObjects to get set the map's IActiveView Event Handler
Dim mxDocument As IMxDocument = TryCast(application.Document, IMxDocument) "connect
arcgis
Dim activeView As |ActiveView = mxDocument.ActiveView
Dim openFileDialog1 As New OpenFileDialog()
Dim strm As System.|O.Stream
openFileDialog1.InitialDirectory = "c:\"
openFileDialog1.Filter = "result files (*.csv)[*.csV"
openFileDialog1.Filterndex = 2
openFileDialog1.RestoreDirectory = True
If openFileDialog1.ShowDialog() = System.Windows.Forms.DialogResult.OK Then
strm = openFileDialog1.0penFile()
Result_Path.Text = openFileDialog1.FileName.ToString()
If Not Result_Path.Text =™ Then
getltemFromResult()
End If
End If
End Sub

Private Sub Arcgis_Path_TextChanged(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Arcgis_Path.TextChanged
End Sub
Private Sub Label10_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Label10.Click
End Sub
Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button2.Click
Dim application As IApplication = Tool5.m_application "connect arcgis
" Now drill into the ArcObjects to get set the map's |ActiveView Event Handler
Dim mxDocument As IMxDocument = TryCast(application.Document, IMxDocument) "connect

arcgis



Dim activeView As |ActiveView = mxDocument.ActiveView
Dim pMap As IMap
pMap = mxDocument.FocusMap
Dim pOutputRasterX_Q As IGeoDataset
Dim pRLayerX_Q As IRasterLayer
pRLayerX_Q = New RasterLayer
Dim buffer_distance As Double
buffer_distance = Val(TextBox13.Text)
Dim Pixcel_size As Integer
Pixcel_size = Val(TextBox3.Text)
Dim XL As IRasterLayer
Dim QL As IRasterLayer
Dim XT As IRaster
Dim QT As IRaster
XL = Findlayer("int250")
QL = Findlayer("int50")
If XL.Name <> "int250" Then
MsgBox("istu%wﬁm@ int250")
Exit Sub
End If
If QL.Name <> "int50" Then
MsgBox("VLs\iW‘]_l%uﬁﬂuu@ int50")
Exit Sub
End If
XT = XL.Raster
QT = QL.Raster
Dim pRasterColX As IRasterBandCollection
Dim pRasterColQ As IRasterBandCollection
pRasterColX = XL.Raster
pRasterColQ = QL.Raster
Dim pBandX As IRasterBand
Dim pBandQ As IRasterBand
pBandX = pRasterColX.ltem(0)

pBandQ = pRasterColQ.ltem(0)
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' Get the raster table

Dim pTableX As ITable

Dim pTableQ As ITable

Dim TableExist As Boolean

pBandX.HasTable(TableExist)

pBandQ.HasTable(TableExist)

If Not TableExist Then Exit Sub

pTableX = pBandX AttributeTable

pTableQ = pBandQ.AttributeTable

Dim pDataC As |IDataStatistics

Dim pCursorC As |Cursor

Dim pQueryFilter2 As IQueryFilter

pQueryFilter2 = New QueryFilter

pQueryFilter2.WhereClause = "VALUE = 0"

pDataC = New ESRI.ArcGIS.Geodatabase.DataStatisticsClass
pDataC.Field = "COUNT"

pCursorC = pTableX.Search(pQueryFilter2, True)
pDataC.Cursor = pCursorC

Dim pStatResultsX As ESRI.ArcGIS.esriSystem.|StatisticsResults
"9119 buffer #Aagl pixcell

Dim sum_from_buffer As Double

Dim sum_from_buffer_perpixcell As Double

pStatResultsX = pDataC.Statistics

Pixcel_size = Val(TextBox3.Text)

sum_from_buffer = pStatResultsX.Sum
sum_from_buffer_perpixcell = sum_from_buffer / Pixcel_size
Dim pQueryFilterQ_distance As |QueryFilter
pQueryFilterQ_distance = New QueryFilter
pQueryFilterQ_distance.WhereClause = "VALUE <= " & buffer_distance
pCursorC = pTableQ.Search(pQueryFilterQ_distance, True)
pDataC.Cursor = pCursorC

Dim pStatResultsQ As ESRI.ArcGIS.esriSystem.|StatisticsResults
Dim sum_from_bufferQ_distance As Double

pStatResultsQ = pDataC.Statistics
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sum_from_bufferQ_distance = pStatResultsQ.Sum

" 9119 buffer Anel pixcell

Dim sum_sum_from_bufferQ_distance As Double

Dim sum_from_bufferQ_distance_perpixcell As Double
sum_sum_from_bufferQ_distance = pStatResultsQ.Sum
sum_from_bufferQ_distance_perpixcell = sum_sum_from_bufferQ_distance / Pixcel_size
Dim pLogicalOpX_Q As ILogicalOp

Dim pLogicalOpM As ILogicalOp

pLogicalOpX_Q = New RasterMathOps

pLogicalOpM = New RasterMathOps

Dim pDescX As IRasterDescriptor

Dim pDescQ As IRasterDescriptor

pDescX = New RasterDescriptor

pDescQ = New RasterDescriptor

pDescX.Create(XT, pQueryFilter2, "VALUE")
pDescQ.Create(QT, pQueryFilterQ_distance, "VALUE")
pOutputRasterX_Q = pLogicalOpX_Q.BooleanAnd(pDescX, pDescQ)
pRLayerX_Q.CreateFromRaster(pOutputRasterX_Q)
pRLayerX_Q.Name = "Q_intersect_X"
'oMap.AddLayer(pRLayerX_Q)

Dim pRasterColX_Q As IRasterBandCollection

Dim pBandX_Q As IRasterBand

Dim pTableX_Q As ITable

Dim pCursorX_Q As ICursor

Dim pStatResultsX_Q As esriSystem.|StatisticsResults
Dim pDataX_Q As |IDataStatistics

Dim pQueryFilterX_Q As IQueryFilter

pQueryFilterX_Q = New QueryFilter
pQueryFilterX_Q.WhereClause = "VALUE = 0"
pRasterColX_Q = pRLayerX_Q.Raster

pBandX_Q = pRasterColX_Q.ltem(0)

pTableX_Q = pBandX_Q.AttributeTable

pDataX_Q = New ESRI.ArcGIS.Geodatabase.DataStatisticsClass
pDataX_Q.Field = "COUNT"
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pCursorX_Q = pTableX_Q.Search(pQueryFilterX_Q, True)
pDataX_Q.Cursor = pCursorX_Q
'SumCount from X,Q
pStatResultsX_Q = pDataX_Q.Statistics
Dim sumX_Q As Double
sumX_Q = pStatResultsX_Q.Sum
g RN I ATed pixel
Dim sumX_Q_perpixcell As Double
sumX_Q_perpixcell = sumX_Q / Pixcel_size
AU %
Dim Percen_of_X As Integer
Percen_of_X = (100 * sumX_Q_perpixcell) / sum_from_buffer_perpixcell
W4 buffer Tux
Dim percent As String = TextBox14.Text
Dim Bufer_Dis As String = TextBox13.Text
If Percen_of_X =50 = True Then
MsgBox("VLﬁiw: Hausdorff Distance ‘17{ 50%")
TextBox15.Text = Bufer_Dis
Elself Percen_of_X <> percent = True Then
MsgBox(" 9sele Buffer‘?ll " & Bufer_Dis & "m." & Environment.NewLine & " FauiuLdu Q @gl: "&
Percen_of X & "%" & Environment.NewLine &" m;mmﬂ?n'ﬂmxm Buffer Tuuas ")
TextBox13.Text = Bufer_Dis
Elself Percen_of_X <> 50 & Percen_of_X = percent = True Then
MsgBox(" 78y Buffer'ﬁl " & Bufer_Dis & "m." & Environment.NewLine & " #591UTZALIAYN
daTuifaanisudn usddlllde Hausdorff Distance " & Environment.NewLine & "ﬂﬂ;m‘]l,ﬂ?ﬂl?;luﬁ‘::ﬂt
Buffer 1l ia@11NT0AI1ILAN Hausdorff Distance A"
TextBox13.Text = Bufer_Dis
Elself Percen_of_X = 50 & Percen_of_X = percent = True Then
MsgBox("lAnaansasuian)
TextBox13.Text = Bufer_Dis
TextBox15.Text = Bufer_Dis
End If
End Sub

End Class
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<Global.Microsoft.VisualBasic.CompilerServices.DesignerGenerated()> _
Partial Class frm_analysis
Inherits System.Windows.Forms.Form
'Form overrides dispose to clean up the component list.
<System.Diagnostics.DebuggerNonUserCode()> _
Protected Overrides Sub Dispose(ByVal disposing As Boolean)
Try
If disposing AndAlso components IsNot Nothing Then
components.Dispose()
End If
Finally
MyBase.Dispose(disposing)
End Try
End Sub
'Required by the Windows Form Designer
Private components As System.ComponentModel.IContainer
'NOTE: The following procedure is required by the Windows Form Designer
"It can be modified using the Windows Form Designer.
'Do not modify it using the code editor.
<System.Diagnostics.DebuggerStepThrough()> _
Private Sub InitializeComponent()
'Ibl_Start
Me.lbl_Start.AutoSize = True
Me.Ibl_Start.Location = New System.Drawing.Point(35, 551)
Me.lbl_Start.Name = "Ibl_Start"
Me.Ibl_Start.Size = New System.Drawing.Size(70, 13)
Me.lbl_Start.Tablndex = 1
Me.lbl_Start. Text = "Strat Process" !
'Ibl_end
Me.Ibl_end.AutoSize = True
Me.lbl_end.Location = New System.Drawing.Point(35, 579)
Me.Ibl_end.Name = "Ibl_end"
Me.lbl_end.Size = New System.Drawing.Size(67, 13)
Me.lbl_end.Tablndex = 2



Me.Ibl_end.Text = "End Process"
End Sub
Friend WithEvents Ibl_Start As System.Windows.Forms.Label
Friend WithEvents Ibl_end As System.Windows.Forms.Label
End Class
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ala o '

Coding TﬂsuniuLﬂf'a"mﬁ'a%%'ﬁ'u@:Gmuul.ﬁ'uwuwnmuwé’w%u%mﬁ'uﬁwiﬁﬁ'u
Imports ESRI.ArcGIS.Carto
Imports ESRI.ArcGIS.Geodatabase
Imports ESRI.ArcGIS.DataSourcesRaster
Imports ESRILArcGIS
Imports ESRI.ArcGIS.SpatialAnalyst
Imports ESRI.ArcGIS.GeoAnalyst
Imports ESRI.ArcGIS.ArcMapUlI
Imports System.Windows.Forms
Imports ESRI.ArcGIS.Framework
Imports System.lO
Imports ESRI.ArcGIS.Geometry
Imports ESRI.ArcGIS.Editor
Imports ESRI.ArcGIS.esriSystem
Imports ESRI.ArcGIS.Display
Public Class RatioGram
Public Shared Divide_point_num As Integer
Public m_PointTestCollection() As PointCollection
Public m_PointRefCollection() As PointCollection
Private Sub RatioGram_Load(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles MyBase.Load
Dim application As ESRI.ArcGIS.Framework.|Application = Tool1.m_application "connect arcgis
Dim mxDocument As IMxDocument = TryCast(application.Document, IMxDocument) "connect
arcgis
Dim activeView As |ActiveView = mxDocument.ActiveView
Dim pMxdoc As IMxDocument = application.Document
Dim pMap As IMap = pMxdoc.FocusMap
Dim pStTabColl As IStandaloneTableCollection = pMap
Dim pLayer As ILayer
Dim i As Integer
Dim pFeatLayer As IFeatureLayer
Fori= 0 To pMap.LayerCount - 1
pLayer = pMap.Layer(i)
If TypeOf pLayer Is IFeatureLayer Then



72

pFeatLayer = pLayer
If pFeatLayer.FeatureClass.ShapeType = esriGeometryType.esriGeometryPolyline Then
ComboBox1.ltems.Add(pLayer.Name)
ComboBox2.Items.Add(pLayer.Name)
End If
End If
Next i
End Sub
Private Sub TextBox1_TextChanged(ByVal sender As System.Object, ByVal e As
System.EventArgs)
End Sub
Private Sub Button2_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles Button2.Click
Dim application As ESRI.ArcGIS.Framework.|Application = Tool1.m_application ""connect arcgis
Dim mxDocument As IMxDocument = TryCast(application.Document, IMxDocument) "connect
arcgis
Dim activeView As |ActiveView = mxDocument.ActiveView
Dim pMxdoc As IMxDocument = application.Document
Dim pMap As IMap = pMxdoc.FocusMap
Dim pLayer(0 To 1) As ILayer
Dim pFields As IFields
pLayer(0) = Module1.FindLayer(ComboBox1.Text)
pLayer(1) = Module1.FindLayer(ComboBox2.Text)
If pLayer(0) Is Nothing Or pLayer(1) Is Nothing Then
MsgBox("”LaJmmmrﬁ‘huqmm RatioGram 'l ma@@@u%wn”mﬂ@", vbCritical, "Can't calculate
RatioGram")
Exit Sub
End If
'numDivide = Integer.Parse(TextBox1.Text)
‘numArray = numDivide + 1
'numincrese = 1/ numDivide
Dim editorUID As UID
editorUID = New UID

editorUID.Value = "esriEditor.Editor"



Dim editor As IEditor
editor = (application.FindExtensionByCLSID(editorUID))
Dim pRefFeatLayer As IFeaturelLayer
Dim pTestFeatLayer As IFeatureLayer
pRefFeatLayer = pLayer(0)
pTestFeatLayer = pLayer(1)
pFields = pRefFeatLayer.FeatureClass.Fields
Dim indefFieldRef = pRefFeatLayer.FeatureClass.FindField("id")
Dim indefFieldTest = pTestFeatLayer.FeatureClass.FindField("id")
Dim ProcessPointRef As IPointCollection
Dim ProcessPointTest As IPointCollection
Dim pFeatureCursorRef As IFeatureCursor
Dim pFeatureCursorTest As IFeatureCursor
Dim arrayLengthRef() As Double
Dim arrayLengthTest() As Double
Dim arrayLengthRefM() As Double
Dim arrayLengthTestM() As Double
Dim AllArrayTestRef() As Double
Dim AllArrayRefTest() As Double
Dim PointRef() As PointsXY
Dim PointTest() As PointsXY
Dim curveTest As ICurve
Dim curveRef As ICurve
pFeatureCursorRef = pRefFeatLayer.FeatureClass.Search(Nothing, False)
Dim pFeatureRef As IFeature = pFeatureCursorRef.NextFeature()
While pFeatureRef IsNot Nothing
pFeatureCursorTest = pTestFeatLayer.FeatureClass.Search(Nothing, False)
Dim pFeatureTest As IFeature = pFeatureCursorTest.NextFeature()
Dim pLineRef As IPolyline
'Dim pPointRef As IPoint
pLineRef = pFeatureRef.Shape
curveRef = pFeatureRef.Shape
While pFeatureTest IsNot Nothing

'MsgBox(pFeatureTest.Value(indefFieldTest))
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'MsgBox(pFeatureRef.Value(indefFieldRef))
If pFeatureTest.Value(indefFieldTest) = pFeatureRef.Value(indefFieldRef) Then
" id e
Dim pLineTest As IPolyline
'Dim pPointTest As IPoint
pLineTest = pFeatureTest.Shape
curveTest = pFeatureTest.Shape
If Math.Abs(pLineRef.Length - pLineTest.Length) < 500 Then
srazidusnaiiladifiu 500 lwms
ProcessPointTest = CType(pLineTest, IPointCollection)
ProcessPointRef = CType(pLineRef, IPointCollection)
'ProcessPointRef.Point(0).ID
For d = 0 To ProcessPointTest.PointCount - 2
ReDim Preserve arrayLengthTest(d)
ReDim Preserve arrayLengthTestM(d)
Ifd =0 Then
arrayLengthTestM(d) = Math.Sqgrt((((ProcessPointTest.Point(d).X) -
(ProcessPointTest.Point(d + 1).X)) ~ 2) + (((ProcessPointTest.Point(d).Y) - (ProcessPointTest.Point(d
+1).Y) "~ 2))
arrayLengthTest(d) = ((Math.Sqgrt((((ProcessPointTest.Point(d).X) -
(ProcessPointTest.Point(d + 1).X)) ~ 2) + (((ProcessPointTest.Point(d).Y) - (ProcessPointTest.Point(d
+1).Y)) ~ 2))) / pLineTest.Length) * 100
Else
arrayLengthTestM(d) = arrayLengthTestM(d - 1) +
Math.Sqrt((((ProcessPointTest.Point(d).X) - (ProcessPointTest.Point(d + 1).X)) ~ 2) +
(((ProcessPointTest.Point(d).Y) - (ProcessPointTest.Point(d + 1).Y)) * 2))
arrayLengthTest(d) = arrayLengthTest(d - 1) +
((Math.Sqart((((ProcessPointTest.Point(d).X) - (ProcessPointTest.Point(d + 1).X)) "~ 2) +
(((ProcessPointTest.Point(d).Y) - (ProcessPointTest.Point(d + 1).Y)) * 2))) / pLineTest.Length) * 100
End If
Next d
For d = 0 To ProcessPointRef.PointCount - 2
ReDim Preserve arraylLengthRef(d)

ReDim Preserve arrayLengthRefM(d)
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Ifd =0 Then
arrayLengthRefM(d) = Math.Sqrt((((ProcessPointRef.Point(d).X) -
(ProcessPointRef.Point(d + 1).X)) ~ 2) + (((ProcessPointRef.Point(d).Y) - (ProcessPointRef.Point(d +
1).Y)) ~ 2)
arrayLengthRef(d) = ((Math.Sqrt((((ProcessPointRef.Point(d).X) -
(ProcessPointRef.Point(d + 1).X)) ~ 2) + (((ProcessPointRef.Point(d).Y) - (ProcessPointRef.Point(d +
1).Y)) * 2))) / pLineRef.Length) * 100
Else
arrayLengthRefM(d) = arrayLengthRefM(d - 1) +
Math.Sart((((ProcessPointRef.Point(d).X) - (ProcessPointRef.Point(d + 1).X)) ~ 2) +
(((ProcessPointRef.Point(d).Y) - (ProcessPointRef.Point(d + 1).Y)) ~ 2))
arrayLengthRef(d) = arrayLengthRef(d - 1) +
((Math.Sqgrt((((ProcessPointRef.Point(d).X) - (ProcessPointRef.Point(d + 1).X)) ~ 2) +
(((ProcessPointRef.Point(d).Y) - (ProcessPointRef.Point(d + 1).Y)) * 2))) / pLineRef.Length) * 100
End If
Next d
Dim lengRef_inTest() As Double
Dim lengTest_inRef() As Double
Ford = 0 To arrayLengthRef.Length - 1
ReDim Preserve lengRef_inTest(d)
lengRef_inTest(d) = (arrayLengthRef(d) * pLineTest.Length) / 100
Next d
Ford = 0 To arrayLengthTest.Length - 1
ReDim Preserve lengTest_inRef(d)
lengTest_inRef(d) = (arrayLengthTest(d) * pLineRef.Length) / 100
Next d
s Geszermaageuduannidu ref in test
For f =0 To arrayLengthTestM.Length - 2
ReDim Preserve AllArrayRefTest(f)
AllArrayRefTest(f) = arrayLengthTestM(f)
Next
Dim inttemp As Integer = 0
For f = arrayLengthTestM.Length - 1 To ((arrayLengthTestM.Length +

lengRef_inTest.Length) - 3)
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ReDim Preserve AllArrayRefTest(f)
AllArrayRefTest(f) = lengRef_inTest(inttemp)
inttemp = inttemp + 1
Next
nnsBeasreznnavaeduannidu test in ref
For f =0 To arrayLengthRefM.Length - 2
ReDim Preserve AllArrayTestRef(f)
AllArrayTestRef(f) = arrayLengthRefM(f)
Next
inttemp =0
For f = arrayLengthRefM.Length - 1 To ((arrayLengthRefM.Length +
lengTest_inRef.Length) - 3)
ReDim Preserve AllArrayTestRef(f)
AllArrayTestRef(f) = lengTest_inRef(inttemp)
inttemp = inttemp + 1
Next
'sort array tegliuinin
Dim swapped As Boolean = True
System.Array.Sort(AllArrayRefTest)
Dim int_j As Integer = 0
Dim temp As Double =0
While swapped
swapped = False
Fori =0 To AllArrayRefTest.Length - 2
If AllArrayRefTest(i) > AllArrayRefTest(i + 1) Then
temp = AllArrayRefTest(i)
AllArrayRefTest(i) = AllArrayRefTest(i + 1)
AllArrayRefTest(i + 1) = temp
swapped = True
End If
Next
End While
swapped = True

temp =0
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While swapped
swapped = False
int_j=intj+1
Fori =0 To AllArrayTestRef.Length - 2
If AllArrayTestRef(i) > AllArrayTestRef(i + 1) Then
temp = AllArrayTestRef{(i)
AllArrayTestRef(i) = AllArrayTestRef(i + 1)
AllArrayTestRef(i + 1) = temp
swapped = True
End If
Next
End While
Dim pPoint As IPoint
Fori =0 To UBound(AllArrayRefTest)
ReDim Preserve PointRef(i)
pPoint = PtConstructAlong((AllArrayRefTest(i) / curveTest.Length), curveTest,
esriSegmentExtension.esriNoExtension, True) ' Midpoint
PointRef(i).X = pPoint.X
PointRef(i).Y = pPoint.Y
Next i
For i = 0 To UBound(AllArrayTestRef)
ReDim Preserve PointTest(i)
pPoint = PtConstructAlong((AllArrayTestRef(i) / curveRef.Length), curveRef,
esriSegmentExtension.esriNoExtension, True) ' Midpoint
PointTest(i).X = pPoint.X
PointTest(i).Y = pPoint.Y
Next i
'MW RMSE 189uAazqn
Dim X(), Y(), RMSE_Allpoint() As Double
Fori =0 To UBound(PointRef)
ReDim Preserve X(i)
ReDim Preserve Y(i)
ReDim Preserve RMSE_Allpoint(i)

X(i) = (PointRef(i).X - PointTest(i).X) ~ 2
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Y(i) = (PointRef(i).Y - PointTest(i).Y) ~ 2
RMSE_Allpoint(i) = Math.Sqgrt((X(i) + Y(i)) / PointRef.Length)
Next i
"rmse Lﬂgﬂnﬂ’ﬂmﬂuﬁu
Dim RMSE_sum, RMSE_line As Double
RMSE_sum =0
Fori=0 To RMSE_Allpoint.Length - 1
'ReDim RMSE_sum(i)
'ReDim RMSE_line(i)
RMSE_sum = RMSE_sum + RMSE_Allpoint(i)
Next i
RMSE_line =0
RMSE_line = RMSE_sum / RMSE_Allpoint.Length
MsgBox("ID ﬁ & pFeatureTest.Value(indefFieldTest) & "{A1 RMSE =" & RMSE_line)
Else
ezl AUpNTUNYE 500 AT
MsgBox("ID 7' 8 pFeatureTest.Value(indefFieldTest) & "Hszeizniasaiuunnndn 500
A3 Ag iAWY
End If
Else
& id Fnaniu
MsgBox("ID & pFeatureTest.Value(indefFieldTest) & "H id Timsariu AaldtinunAnuaw)
End If
pFeatureTest = pFeatureCursorTest.NextFeature()
End While
pFeatureRef = pFeatureCursorRef.NextFeature()
End While
Exit Sub
End
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Option Explicit On
Imports ESRI.ArcGIS.Geodatabase
Imports ESRI.ArcGIS.Geometry
Imports ESRI.ArcGIS.DataSourcesFile
Imports ESRI.ArcGIS.Framework
Imports ESRILArcGIS.ArcMapUl
Imports ESRI.ArcGIS.Carto
Imports ESRI.ArcGIS.Display
Public Module modCreateNewShapeFile
Public Function CreateNewShapefile(ByVal OutFilePath As String, ByVal OutFileName As String,
ByVal FeatureType As String) As IFeatureClass
Dim pWorkspaceFactory As IWorkspaceFactory
pWorkspaceFactory = New ShapefileWorkspaceFactoryClass
Dim pFeatureWorkspace As IFeatureWorkspace
pFeatureWorkspace = pWorkspaceFactory.OpenFromFile(OutFilePath, 0)
Dim pFlds As IFields
pFlds = CreateFields(FeatureType)
Dim pNewFeatureClass As IFeatureClass
pNewFeatureClass = pFeatureWorkspace.CreateFeatureClass(OutFileName, pFlds, Nothing,
Nothing, esriFeatureType.esriFTSimple, "SHAPE", ™)
Return pNewFeatureClass
End Function
Public Sub t_ConstructAlong()
On Error GoTo Errorhandler
Dim application As IApplication = Tool1.m_application "connect arcgis
' Now drill into the ArcObjects to get set the map's IActiveView Event Handler
Dim mxDocument As IMxDocument = TryCast(application.Document, IMxDocument) "connect
arcgis
Dim activeView As |ActiveView = mxDocument.ActiveView
Dim pMxdoc As IMxDocument
Dim pMap As IMap
Dim pEnumFeat As IEnumFeature
Dim pFeature As IFeature

Dim pSelection As ISelection



Dim pDisplay As IScreenDisplay
Dim pCurve As IPolyline
Dim pPoint As [Point
Dim ArrayX As Array
pMxdoc = application.Document
pMap = pMXDoc.FocusMap
pSelection = pMap.FeatureSelection
pEnumFeat = pSelection
pEnumFeat.Reset()
pFeature = pEnumFeat.Next
While Not pFeature Is Nothing
pCurve = pFeature.Shape
'"oPoint = PtConstructAlong(100, pCurve, esriSegmentExtension.esriNoExtension, False)
'MsgBox("x,y =" & pPoint.X &"," & pPoint.Y)
pPoint = PtConstructAlong(0, pCurve, esriSegmentExtension.esriNoExtension, True) '
‘Midpoint
MsgBox("x,y =" & pPoint.X & "," & pPaint.Y)
pPoint = PtConstructAlong(0.25, pCurve, esriSegmentExtension.esriNoExtension, True)
MsgBox("x,y =" & pPoint.X &"," & pPoint.Y)
pPoint = PtConstructAlong(0.5, pCurve, esriSegmentExtension.esriNoExtension, True)
MsgBox("x,y =" & pPoint.X &"," & pPoint.Y)
pPoint = PtConstructAlong(0.75, pCurve, esriSegmentExtension.esriNoExtension, True)
MsgBox("x,y =" & pPoint.X &"," & pPoint.Y)
pPoint = PtConstructAlong(1, pCurve, esriSegmentExtension.esriNoExtension, True)
MsgBox("x,y =" & pPoint.X &"," & pPoint.Y)
pFeature = pEnumFeat.Next
End While
Exit Sub
Errorhandler:
MsgBox(Err.Number &"..." & Err.Description)
Exit Sub
End Sub
End Module
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