Option Explicit On

Imports ESRI.ArcGIS.DataSourcesGDB

Imports ESRI.ArcGIS.Geodatabase

Imports ESRI.ArcGIS.Geometry

Imports ESRI.ArcGIS.CatalogUI

Imports ESRI.ArcGIS.Catalog

Imports System.IO

Public Class frmCurveFind

    'declare the strings here to hold the user interface selections

    Private pathname As String

    Private featurename As String

    Private routefield As String

    Private outputfile As String

    Private outputfileline As String

    Public ds As New DataSet ' holds temporary curve info x,y,m,rad,typ

    Private Sub btnStartProgram_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btnStartProgram.Click

        'assign the values from user interface

        pathname = tbPATHNAME.Text

        featurename = tbFEATURENAME.Text

        routefield = cmbROUTEFIELD.Text

        outputfile = fxOutputFile() ' file / path info for point textfile

        outputfileline = fxOutputFileLine(outputfile) ' file / path info for line textfile

        ' hide the start button so that the user knows the program has started and change cursor

        btnStartProgram.Visible = False

        System.Windows.Forms.Cursor.Current = System.Windows.Forms.Cursors.WaitCursor

        main()

    End Sub

    Private Sub main()

        Dim strTableName As String = "Curve_Info"

        'lets create a progress bar

        ToolStripProgressBar1.Maximum = 100

        ToolStripProgressBar1.Minimum = 0

        ' lets create a temporary table in memory and update toolbar

        ds = createDataTable(ds, strTableName)

        ToolStripStatusLabel1.Text = "Created Temporary Table"

        ToolStripProgressBar1.Value = 5

        StatusStrip1.Refresh()

        'go get the vertice x,y,m information and update toolbar

        ds = getverticeinfo(ds, strTableName)

        ToolStripProgressBar1.Value = 10

        ToolStripStatusLabel1.Text = "Created x, y, m information"

        StatusStrip1.Refresh()

        'remove duplicate datapoints.  Note some vertices are on top of each other and update toolbar

        ds = clean_vertices(ds, strTableName)

        ToolStripProgressBar1.Value = 20

        ToolStripStatusLabel1.Text = "Cleaned Vertices"

        StatusStrip1.Refresh()

        'determine the radius using the cleaned vertices and update toolbar

        ds = find_radius(ds, strTableName) 'find the raw radius

        ToolStripProgressBar1.Value = 30

        ToolStripStatusLabel1.Text = "Found Radius"

        StatusStrip1.Refresh()

        'now lets group the information so that one radius can be assigned to the curve and update toolbar

        ds = group_curve(ds, strTableName)

        ToolStripProgressBar1.Value = 40

        ToolStripStatusLabel1.Text = "Grouped Radius"

        StatusStrip1.Refresh()

        'Now lets push this out as a textfile (future versions push to access to update)

        create_textfile(ds, strTableName)

        ToolStripStatusLabel1.Text = "Created Text Files"

        StatusStrip1.Refresh()

        MsgBox("Program Successful")

        Me.Close()

    End Sub

    ' This function creates the path file information for the POINT textfile

    Private Function fxOutputFile()

        Dim tmpOutputFile As String

        'if statement so if choose root directory doesnt crash

        If tbOUTPUTFILE.Text.Substring(tbOUTPUTFILE.Text.Length - 1, 1) <> "\" Then

            tmpOutputFile = tbOUTPUTFILE.Text & "\" & tbOUTPUTFILE1.Text

        Else

            tmpOutputFile = tbOUTPUTFILE.Text & tbOUTPUTFILE1.Text

        End If

        Return tmpOutputFile

    End Function

    ' This function creates the path file information for the LINE textfile

    Private Function fxOutputFileLine(ByVal outputfile As String)

        Dim countLetters As Integer

        countLetters = outputfile.Length

        'name the line text file

        outputfileline = outputfile.Substring(0, countLetters - 4) & "_line" & outputfile.Substring(countLetters - 4, 4)

        Return outputfileline

    End Function

    'data table created so that access is not needed to run the program

    Private Function createDataTable(ByVal ds As DataSet, ByVal table_name_vertice_info As String)

        Dim DTable As DataTable

        DTable = New DataTable(table_name_vertice_info)

        ds.Tables.Add(DTable)

        Dim SRI As DataColumn = New DataColumn("SRI")

        SRI.DataType = System.Type.GetType("System.String")

        DTable.Columns.Add(SRI)

        Dim X As DataColumn = New DataColumn("X")

        X.DataType = System.Type.GetType("System.Double")

        DTable.Columns.Add(X)

        Dim Y As DataColumn = New DataColumn("Y")

        Y.DataType = System.Type.GetType("System.Double")

        DTable.Columns.Add(Y)

        Dim M As DataColumn = New DataColumn("M")

        M.DataType = System.Type.GetType("System.Double")

        DTable.Columns.Add(M)

        Dim Circle_X As DataColumn = New DataColumn("Circle_X")

        Circle_X.DataType = System.Type.GetType("System.Double")

        DTable.Columns.Add(Circle_X)

        Dim Circle_Y As DataColumn = New DataColumn("Circle_Y")

        Circle_Y.DataType = System.Type.GetType("System.Double")

        DTable.Columns.Add(Circle_Y)

        Dim Avg_Circle_X As DataColumn = New DataColumn("Avg_Circle_X")

        Avg_Circle_X.DataType = System.Type.GetType("System.Double")

        DTable.Columns.Add(Avg_Circle_X)

        Dim Avg_Circle_Y As DataColumn = New DataColumn("Avg_Circle_Y")

        Avg_Circle_Y.DataType = System.Type.GetType("System.Double")

        DTable.Columns.Add(Avg_Circle_Y)

        Dim Avg_Err_X As DataColumn = New DataColumn("Avg_Err_X")

        Avg_Err_X.DataType = System.Type.GetType("System.Double")

        DTable.Columns.Add(Avg_Err_X)

        Dim Avg_Err_Y As DataColumn = New DataColumn("Avg_Err_Y")

        Avg_Err_Y.DataType = System.Type.GetType("System.Double")

        DTable.Columns.Add(Avg_Err_Y)

        Dim Total_Avg_Err As DataColumn = New DataColumn("Total_Avg_Err")

        Total_Avg_Err.DataType = System.Type.GetType("System.Double")

        DTable.Columns.Add(Total_Avg_Err)

        Dim RAW_RAD As DataColumn = New DataColumn("RAW_RAD")

        RAW_RAD.DataType = System.Type.GetType("System.Double")

        DTable.Columns.Add(RAW_RAD)

        Dim CURVENUMBER As DataColumn = New DataColumn("CURVENUMBER")

        CURVENUMBER.DataType = System.Type.GetType("System.Int32")

        DTable.Columns.Add(CURVENUMBER)

        Dim GROUP_RAD As DataColumn = New DataColumn("GROUP_RAD")

        GROUP_RAD.DataType = System.Type.GetType("System.Double")

        DTable.Columns.Add(GROUP_RAD)

        Dim SectionID As DataColumn = New DataColumn("SectionID")

        SectionID.DataType = System.Type.GetType("System.Int32")

        DTable.Columns.Add(SectionID)

        Dim Num_Segments As DataColumn = New DataColumn("Num_Segments")

        Num_Segments.DataType = System.Type.GetType("System.Int32")

        DTable.Columns.Add(Num_Segments)

        Dim Error_Quot As DataColumn = New DataColumn("Error_Quot")

        Error_Quot.DataType = System.Type.GetType("System.Double")

        DTable.Columns.Add(Error_Quot)

        Dim MP_Start As DataColumn = New DataColumn("MP_Start")

        MP_Start.DataType = System.Type.GetType("System.Double")

        DTable.Columns.Add(MP_Start)

        Dim MP_End As DataColumn = New DataColumn("MP_End")

        MP_End.DataType = System.Type.GetType("System.Double")

        DTable.Columns.Add(MP_End)

        Return ds

    End Function

    Private Function getverticeinfo(ByVal ds As DataSet, ByVal table_name_vertice_info As String)

        'Lets open up each sri routes by UID 

        Dim sectionidCounter As Integer = 0

        Dim pAWFactory As IWorkspaceFactory = New AccessWorkspaceFactory

        Dim pFWorkspace As IFeatureWorkspace = pAWFactory.OpenFromFile(pathname, 0)

        Dim pFClass As IFeatureClass = pFWorkspace.OpenFeatureClass(featurename)

        Dim pQF As IQueryFilter = New QueryFilter 'lets select an sri using a query filter

        ' create string to get sri data 

        Dim strQuery As String = "OBJECTID >0" 'grabs all sri

        pQF.WhereClause = strQuery 'gets all features

        'Query filter - diminsion and execute query filter

        Dim pFCursor As IFeatureCursor = pFClass.Search(pQF, False)

        Dim pFeature As IFeature

        'Go get them vertices

        Dim pPoly As IPolyline

        Dim pPointCollection As IPointCollection

        'make the point collection aware of the m values

        Dim pMAware As IMAware

        Dim pEnumVertex As IEnumVertex2

        Dim pOutVertex As IPoint, lOutPart As Long, lOutVertex As Long

        pOutVertex = New Point

        Dim i As Integer = 0

        'Use an outer loop to cycle through all the features

        pFeature = pFCursor.NextFeature      'grab first feature

        While Not pFeature Is Nothing

            sectionidCounter = sectionidCounter + 1 'this allows the grouping of sections prevents multiple parts of one sri being analyzed

            pPoly = pFeature.Shape

            pPointCollection = pPoly

            pEnumVertex = pPointCollection.EnumVertices

            pMAware = pPointCollection

            pMAware.MAware = True

            'Set the vertex attributes

            pEnumVertex.Next(pOutVertex, lOutPart, lOutVertex)

            'use an inner loop to cycle through the vertices so that x y m can be harvested and stored in the vertice info dataset

            While Not pOutVertex Is Nothing

                'add a row to the dataset

                ds.Tables(table_name_vertice_info).Rows.Add()

                'assign sri,x,y,m,and section id to dataset

                Dim getFieldIndex As Integer = pFClass.FindField(routefield)

                ds.Tables(table_name_vertice_info).Rows(i).Item("SRI") = pFeature.Value(getFieldIndex)

                ds.Tables(table_name_vertice_info).Rows(i).Item("X") = pOutVertex.X

                ds.Tables(table_name_vertice_info).Rows(i).Item("Y") = pOutVertex.Y

                ds.Tables(table_name_vertice_info).Rows(i).Item("M") = pOutVertex.M

                ds.Tables(table_name_vertice_info).Rows(i).Item("SectionID") = sectionidCounter

                i = i + 1

                pEnumVertex.Next(pOutVertex, lOutPart, lOutVertex)

            End While

            pFeature = pFCursor.NextFeature 'grab the next feature

        End While

        Return ds

    End Function

    Private Function clean_vertices(ByVal ds As DataSet, ByVal str_update As String)

        'There are duplicate vertices (One on top of another).  These will cause program to crash. 

        'Function finds and removes these vertices 

        Dim i As Integer

        Dim distance As Double

        i = ds.Tables(str_update).Rows.Count - 1

        'have to go backwards because you will get out of bound exceptions as rows are deleted

        'see if m-1 and m are the same if so delete m

        While i > 0

            distance = ((ds.Tables(str_update).Rows(i).Item("X") - ds.Tables(str_update).Rows(i - 1).Item("X")) ^ 2 _

            + (ds.Tables(str_update).Rows(i).Item("Y") - ds.Tables(str_update).Rows(i - 1).Item("Y")) ^ 2) ^ 0.5

            If distance < 5.0 Then

                ds.Tables(str_update).Rows(i).Delete()

            End If

            i = i - 1

        End While

        Return ds

    End Function

    Private Function find_radius(ByVal ds As DataSet, ByVal str_update As String)

        'This function finds the radius 

        'It takes three points find the line between points 1 and 2 and points 2 and 3.  

        ' It then finds the midpoint of lines 12 and 23.  

        'Next it obtains the perpendicular line eminating from 12 and 23 

        'Finds where these perpendicular lines cross center of circle

        Dim x1 As Double

        Dim x2 As Double

        Dim x3 As Double

        Dim y1 As Double

        Dim y2 As Double

        Dim y3 As Double

        Dim m12 As Double 'slope of line

        Dim m23 As Double 'slope of line

        Dim Mid23x As Double 'midpoint of line

        Dim Mid23y As Double 'midpoint of line

        Dim Cx As Double 'center of circle

        Dim Cy As Double 'center of circle

        Dim Rad As Double 'Radius of circle in feet

        Dim counter As Integer

        Dim i As Integer = 1

        counter = ds.Tables(str_update).Rows.Count - 2

        'set variables

        For i = 1 To counter

            x1 = ds.Tables(str_update).Rows(i - 1).Item("X")

            x2 = ds.Tables(str_update).Rows(i).Item("X")

            x3 = ds.Tables(str_update).Rows(i + 1).Item("X")

            y1 = ds.Tables(str_update).Rows(i - 1).Item("Y")

            y2 = ds.Tables(str_update).Rows(i).Item("Y")

            y3 = ds.Tables(str_update).Rows(i + 1).Item("Y")

            ' change coordinate system so that the second point is always 0,0 of coordiate system 

            'thereby dont have to figure out the B value of y=mx +B

            x1 = x1 - x2

            x3 = x3 - x2

            x2 = 0.0

            y1 = y1 - y2

            y3 = y3 - y2

            y2 = 0.0

            'if x1 = x2 or x2 = x3 then get divisible by zero as such remove.

            'this happens on sections of routes that are perfectly east west

            If x1 = x2 Then

                x1 = x1 + 0.00001 ' this will prevent divide by zero

            End If

            If x3 = x2 Then

                x3 = x3 + 0.00001 ' this will prevent divide by zero

            End If

            ' find slopes 

            m12 = (y1 - y2) / (x1 - x2)

            m23 = (y2 - y3) / (x2 - x3)

            ' if line is completely flat assign it a small slope

            If m12 = 0 Then

                m12 = 0.00000001  'again this will make a very large radius but not infinite

            End If

            If m23 = 0 Then

                m23 = 0.00000001  'again this will make a very large radius but not infinite

            End If

            'Separate straight lines from curves

            If System.Math.Abs(m12 - m23) < 0.000001 Then 'assign straight lines constant

                Rad = 999999.999

            Else 'if not straight then determine curve

                Mid23x = (x2 + x3) / 2 'Find midpoints of Line 23

                Mid23y = (y2 + y3) / 2 'Find midpoints of Line 23

                Cx = (m12 * m23 * (y1 - y3) + m23 * (x1 + x2) - m12 * (x2 + x3)) / (2 * (m23 - m12)) 'Find center of circle

                Cy = (-1 / m23) * (Cx - Mid23x) + Mid23y 'Find center of circle

                Rad = ((Cx - x1) ^ 2 + (Cy - y1) ^ 2) ^ 0.5 'Find Radius

            End If

            ' DOC = 360 * 100 / (2 * Rad * 3.14159265) 'calculate DOC

            ' assign a point radius for every vertice

            ds.Tables(str_update).Rows(i).Item("Raw_Rad") = Rad

            ' Assign X and Y for the center of the circle for each vertice

            ds.Tables(str_update).Rows(i).Item("Circle_X") = ds.Tables(str_update).Rows(i).Item("X") + Cx

            ds.Tables(str_update).Rows(i).Item("Circle_Y") = ds.Tables(str_update).Rows(i).Item("Y") + Cy

        Next

        'assign variables to the first and last records by copying closest value

        ds.Tables(str_update).Rows(0).Item("Raw_Rad") = ds.Tables(str_update).Rows(1).Item("Raw_Rad")

        counter = ds.Tables(str_update).Rows.Count - 1

        ds.Tables(str_update).Rows(counter).Item("Raw_Rad") = ds.Tables(str_update).Rows(counter - 1).Item("Raw_Rad")

        ds.Tables(str_update).Rows(counter).Item("Circle_X") = ds.Tables(str_update).Rows(counter - 1).Item("Circle_X")

        ds.Tables(str_update).Rows(counter).Item("Circle_Y") = ds.Tables(str_update).Rows(counter - 1).Item("Circle_Y")

        ds.Tables(str_update).Rows(0).Item("Circle_X") = ds.Tables(str_update).Rows(1).Item("Circle_X")

        ds.Tables(str_update).Rows(0).Item("Circle_Y") = ds.Tables(str_update).Rows(1).Item("Circle_Y")

        Return ds

    End Function

    ' This function groups curves using the user provided tolerance

    Private Function group_curve(ByVal ds As DataSet, ByVal str_update As String)

        Dim counter As Integer

        Dim i As Integer

        Dim j As Integer

        Dim curvenumber As Integer 'assigns a curvenumber to every curve so that you can sort in oracle to create event table

        Dim curveSegments As Integer = 0 'used for averaging purposes and to find curves that only have 2 points

        Dim SumRadius As Double 'keeps track of the total radius used to find the average radius

        Dim SumCircleX As Double = 0.0 'keeps track of the total center x of circle used to find the average circle's center

        Dim SumCircleY As Double = 0.0 'keeps track of the total center y of circle used to find the average circle's center

        Dim ErrCircleX As Double = 0.0 'error associate between the average center of circle and each vertices center of the circle

        Dim ErrCircleY As Double = 0.0 'error associate between the average center of circle and each vertices center of the circle

        Dim tempCircleX1 As Double = 0.0 'temp place holder for break equation

        Dim tempCircleX1Plus As Double = 0.0 'temp place holder for break equation

        Dim tempCircleY1 As Double = 0.0 'temp place holder for break equation

        Dim tempCircleY1Plus As Double = 0.0 'temp place holder for break equation

        Dim tempRaw_Rad As Double = 0 'temp holder for raw radius

        Dim tempDistance As Double = 0  'temp holder for distance

        ' Dim tempDistDivRad As Double = 0

        Dim tempDivisor As Double = 0

        Dim tempHolder As Double = 0

        counter = ds.Tables(str_update).Rows.Count - 2

        For i = 1 To counter

            'find when to start the curve new sri or new SectionID and less than tolerance 

            tempCircleX1 = ds.Tables(str_update).Rows(i).Item("Circle_X")

            tempCircleX1Plus = ds.Tables(str_update).Rows(i + 1).Item("Circle_X")

            tempCircleY1 = ds.Tables(str_update).Rows(i).Item("Circle_Y")

            tempCircleY1Plus = ds.Tables(str_update).Rows(i + 1).Item("Circle_Y")

            tempRaw_Rad = ds.Tables(str_update).Rows(i).Item("Raw_Rad")

            tempDistance = ((tempCircleX1 - tempCircleX1Plus) ^ 2 + (tempCircleY1 - tempCircleY1Plus) ^ 2) ^ 0.5

            ' This is the logic for curve detection

            If ds.Tables(str_update).Rows(i).Item("SRI") = ds.Tables(str_update).Rows(i + 1).Item("SRI") And _

            ds.Tables(str_update).Rows(i).Item("SectionID") = ds.Tables(str_update).Rows(i + 1).Item("SectionID") And _

            tempDistance < CDbl(tbTolerance.Text) And i <> counter Then

                'if into this part of the program a curve has been identified

                SumRadius = SumRadius + ds.Tables(str_update).Rows(i).Item("Raw_Rad") 'used to find the average radius

                SumCircleX = SumCircleX + tempCircleX1 'used for finding avg center circle

                SumCircleY = SumCircleY + tempCircleY1 'used for finding avg center circle

                curveSegments = curveSegments + 1 'used for each curve's average

            Else 'assign the curve values if just 1 point then assign raw radius if > 1 assign weighted average

                'Else Statement handles both 1) End of curve 2) Segments that are not curves

                curvenumber = curvenumber + 1 'This assigns a unique value for each curve

                'CurveSegments is how many segments are in the curve if a line then curvesegments = 1

                If curveSegments > 1 Then 'its a curve now let assign the radius

                    If curveSegments < 4 Then 'handle short curve without many points

                        ' Group radius = sum of each point's radius / number of points

                        For j = 0 To curveSegments  'assign to datatable  WAS -1

                            ds.Tables(str_update).Rows(i + j - curveSegments).Item("GROUP_RAD") = SumRadius / CDbl(curveSegments)

                            ds.Tables(str_update).Rows(i + j - curveSegments).Item("CurveNumber") = curvenumber

                            ds.Tables(str_update).Rows(i + j - curveSegments).Item("Avg_Circle_X") = SumCircleX / CDbl(curveSegments)

                            ds.Tables(str_update).Rows(i + j - curveSegments).Item("Avg_Circle_Y") = SumCircleY / CDbl(curveSegments)

                            ErrCircleX = ErrCircleX + Math.Abs(SumCircleX / CDbl(curveSegments) - ds.Tables(str_update).Rows(i + j - curveSegments).Item("Circle_X"))

                            ErrCircleY = ErrCircleY + Math.Abs(SumCircleY / CDbl(curveSegments) - ds.Tables(str_update).Rows(i + j - curveSegments).Item("Circle_Y"))

                            ds.Tables(str_update).Rows(i + j - curveSegments).Item("Num_Segments") = curveSegments + 1

                        Next

                    Else 'handles curves with lots of points

                        SumRadius = 0.0

                        'exclude the last point on either side of the curve.  These are usually not assigned the correct radius

                        For j = 1 To curveSegments - 2

                            SumRadius = SumRadius + ds.Tables(str_update).Rows(i + j - curveSegments).Item("Raw_Rad")

                        Next

                        tempDivisor = CDbl(curveSegments) - 2

                        tempHolder = SumRadius / tempDivisor

                        ' push assigned radius to the dataset

                        For j = 0 To curveSegments 'assign to datatable WAS -1

                            ds.Tables(str_update).Rows(i + j - curveSegments).Item("GROUP_RAD") = tempHolder

                            ds.Tables(str_update).Rows(i + j - curveSegments).Item("CurveNumber") = curvenumber

                            ds.Tables(str_update).Rows(i + j - curveSegments).Item("Avg_Circle_X") = SumCircleX / CDbl(curveSegments)

                            ds.Tables(str_update).Rows(i + j - curveSegments).Item("Avg_Circle_Y") = SumCircleY / CDbl(curveSegments)

                            ErrCircleX = ErrCircleX + Math.Abs(SumCircleX / CDbl(curveSegments) - ds.Tables(str_update).Rows(i + j - curveSegments).Item("Circle_X"))

                            ErrCircleY = ErrCircleY + Math.Abs(SumCircleY / CDbl(curveSegments) - ds.Tables(str_update).Rows(i + j - curveSegments).Item("Circle_Y"))

                            ds.Tables(str_update).Rows(i + j - curveSegments).Item("Num_Segments") = curveSegments + 1

                        Next

                    End If

                    ' now lets assign average error for x and y and total x y error

                    For j = 0 To curveSegments

                        ds.Tables(str_update).Rows(i + j - curveSegments).Item("Avg_Err_X") = ErrCircleX / CDbl(curveSegments)

                        ds.Tables(str_update).Rows(i + j - curveSegments).Item("Avg_Err_Y") = ErrCircleY / CDbl(curveSegments)

                        ds.Tables(str_update).Rows(i + j - curveSegments).Item("Total_Avg_Err") = (ErrCircleX / CDbl(curveSegments)) + (ErrCircleY / (CDbl(curveSegments)))

                        ds.Tables(str_update).Rows(i + j - curveSegments).Item("Error_Quot") = ds.Tables(str_update).Rows(i + j - curveSegments).Item("Total_Avg_Err") / ds.Tables(str_update).Rows(i + j - curveSegments).Item("GROUP_RAD")

                    Next

                End If

                'set variables back to zero

                SumRadius = 0.0

                SumCircleX = 0.0

                SumCircleY = 0.0

                curveSegments = 0

                ErrCircleX = 0.0

                ErrCircleY = 0.0

                j = 0

            End If

        Next

        Return ds

    End Function

    Sub create_textfile(ByVal ds As DataSet, ByVal str_update As String)

        Dim strFileName As String = outputfile

        Dim counterRow As Integer

        Dim counterColumn As Integer

        Dim strComma As String = ","

        Dim c As Integer = 0

        Dim r As Integer = 0

        Dim i As Integer = 0

        Dim Min_MP_START As Double

        Dim Max_MP_START As Double

        Dim Num_segments As Integer

        Dim intProgressValue As Integer = 0

        ' to avoid overwrites abort program if file exists

        If System.IO.File.Exists(outputfile) = True Then

            MsgBox("Point File Exists Abort Program")

            Me.Close()

            'System.IO.File.Delete(outputfile) ' delete the text file

        End If

        Dim fs As IO.FileStream = System.IO.File.Create(outputfile)

        fs.Close() 'ensures that the file is completely created prior to next step

        Dim objwriter As New System.IO.StreamWriter(strFileName, True)

        objwriter.Write("ROUTE,X,Y,M,Circle_X,Circle_Y,Avg_Circle_X,Avg_Circle_Y,Avg_Err_X,Avg_Err_Y,Total_Avg_Err,RAW_RAD,CURVENUMBER,GROUP_RAD,SectionID,Num_Segments,Error_Quot")

        objwriter.WriteLine()

        counterRow = ds.Tables(str_update).Rows.Count - 1

        counterColumn = ds.Tables(str_update).Columns.Count - 1

        For r = 0 To counterRow

            For c = 0 To counterColumn

                objwriter.Write(ds.Tables(str_update).Rows(r).Item(c)) 'write sri to file!!!!!

                If i <> counterColumn Then

                    objwriter.Write(strComma) 'write , for delineation

                End If

                i = i + 1

            Next

            objwriter.WriteLine()

            i = 0

            intProgressValue = 40 + 10 * r / counterRow

            ToolStripProgressBar1.Value = intProgressValue

        Next

        objwriter.Close()

        r = 0

        ' to avoid overwrites abort program if file exists

        If System.IO.File.Exists(outputfileline) = True Then

            MsgBox("Line File Exists Abort Program")

            Me.Close()

        End If

        Dim fd As IO.FileStream = System.IO.File.Create(outputfileline)

        fd.Close() 'ensures that the file is completely created prior to next step

        Dim objwriter2 As New System.IO.StreamWriter(outputfileline, True)

        objwriter2.Write("ROUTE,MP_START,MP_END,Avg_Circle_X,Avg_Circle_Y,Avg_Err_X,Avg_Err_Y,Total_Avg_Err,CURVENUMBER,GROUP_RAD,SectionID,Num_Segments,Error_Quot")

        objwriter2.WriteLine()

        counterRow = ds.Tables(str_update).Rows.Count - 1

        For r = 0 To counterRow

            Try

                Num_segments = ds.Tables(str_update).Rows(r).Item("Num_Segments")

                If Num_segments > 1 Then

                    Min_MP_START = ds.Tables(str_update).Rows(r).Item("M")

                    r = r + Num_segments - 1     'increment row

                    Max_MP_START = ds.Tables(str_update).Rows(r).Item("M")

                End If

                objwriter2.Write(ds.Tables(str_update).Rows(r).Item("SRI")) 'write to file!!!!!

                objwriter2.Write(strComma) 'write , for delineation

                objwriter2.Write(Min_MP_START) 'write to file!!!!!

                objwriter2.Write(strComma) 'write , for delineation

                objwriter2.Write(Max_MP_START) 'write to file!!!!!

                objwriter2.Write(strComma) 'write , for delineation

                objwriter2.Write(ds.Tables(str_update).Rows(r).Item("Avg_Circle_X")) 'write to file!!!!!

                objwriter2.Write(strComma) 'write , for delineation

                objwriter2.Write(ds.Tables(str_update).Rows(r).Item("Avg_Circle_Y")) 'write to file!!!!!

                objwriter2.Write(strComma) 'write , for delineation

                objwriter2.Write(ds.Tables(str_update).Rows(r).Item("Avg_Err_X")) 'write to file!!!!!

                objwriter2.Write(strComma) 'write , for delineation

                objwriter2.Write(ds.Tables(str_update).Rows(r).Item("Avg_Err_Y")) 'write to file!!!!!

                objwriter2.Write(strComma) 'write , for delineation

                objwriter2.Write(ds.Tables(str_update).Rows(r).Item("Total_Avg_Err")) 'write to file!!!!!

                objwriter2.Write(strComma) 'write , for delineation

                objwriter2.Write(ds.Tables(str_update).Rows(r).Item("CURVENUMBER")) 'write to file!!!!!

                objwriter2.Write(strComma) 'write , for delineation

                objwriter2.Write(ds.Tables(str_update).Rows(r).Item("GROUP_RAD")) 'write to file!!!!!

                objwriter2.Write(strComma) 'write , for delineation

                objwriter2.Write(ds.Tables(str_update).Rows(r).Item("SectionID")) 'write to file!!!!!

                objwriter2.Write(strComma) 'write , for delineation

                objwriter2.Write(ds.Tables(str_update).Rows(r).Item("Num_Segments")) 'write to file!!!!!

                objwriter2.Write(strComma) 'write , for delineation

                objwriter2.Write(ds.Tables(str_update).Rows(r).Item("Error_Quot")) 'write to file!!!!!

                objwriter2.WriteLine()

            Catch ex As Exception

            End Try

            intProgressValue = 50 + 50 * r / counterRow

            ToolStripProgressBar1.Value = intProgressValue

        Next

        objwriter2.Close()

    End Sub

    '--------------------------------------------------------

    ' dialogue box information below this point

    '--------------------------------------------------------

    Private Sub btnPATHNAME_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btnPATHNAME.Click

        'grab the path name and the feature class name using ESRI dialogue box

        Dim pGxDialog As IGxDialog

        Dim pFCFilter As GxFilterFeatureClasses

        Dim pFilterCol As IGxObjectFilterCollection

        ' Dim pEnumGx As IEnumGxObject

        pFCFilter = New GxFilterFeatureClasses

        pGxDialog = New GxDialog

        pFilterCol = pGxDialog

        pFilterCol.AddFilter(pFCFilter, True) 'pLyrFilter is the default filter.

        pGxDialog.DoModalSave(0)

        tbPATHNAME.Text = pGxDialog.FinalLocation.FullName

        tbFEATURENAME.Text = pGxDialog.Name

        'populate the combobox for the route selection

        Dim pAWFactory As IWorkspaceFactory = New AccessWorkspaceFactory

        Dim pFWorkspace As IFeatureWorkspace = pAWFactory.OpenFromFile(tbPATHNAME.Text, 0)

        Dim pFClass As IFeatureClass = pFWorkspace.OpenFeatureClass(tbFEATURENAME.Text)

        Dim intX As Integer

        For intX = 0 To pFClass.Fields.FieldCount - 1

            Select Case pFClass.Fields.Field(intX).Name

                Case "objectid", "shape", "shape.area", "shape.len"

                    'skip OID, shape, & area fields

                Case Else

                    cmbROUTEFIELD.Items.Add(pFClass.Fields.Field(intX).Name)

            End Select

        Next

    End Sub

    Private Sub btnOUTPUTFILE_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles btnOUTPUTFILE.Click

        Dim MyFolderBrowser As New System.Windows.Forms.FolderBrowserDialog()

        MyFolderBrowser.Description = "Select Folder"

        MyFolderBrowser.RootFolder = Environment.SpecialFolder.Desktop

        Dim dlgResult As DialogResult = MyFolderBrowser.ShowDialog

        If dlgResult = Windows.Forms.DialogResult.OK Then

            tbOUTPUTFILE.Text = MyFolderBrowser.SelectedPath

        End If

    End Sub

    Private Sub frmCurveFind_Load(ByVal sender As Object, ByVal e As System.EventArgs) Handles Me.Load

        'tbPATHNAME.Text = "C:\WorkSpace\Curve\Documentation\Documentation.mdb"

        'tbFEATURENAME.Text = "sri123"

        'cmbROUTEFIELD.Text = "SRI"

        'tbOUTPUTFILE.Text = "C:\WorkSpace\Curve\Documentation"

        'tbOUTPUTFILE1.Text = "sri123.txt"

        tbTolerance.Text = 1000

    End Sub

End Class

