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ABSTRAK 
 

Permasalahan Travelling Salesman Problem (TSP) banyak terjadi pada perusahaan. 

Penyelesaian eksak untuk masalah TSP ini mengharuskan perhitungan terhadap semua 

kemungkinan rute yang dapat diperoleh, kemudian memilih salah satu rute yang terpendek 

sebagai jalur pilihan. Pada penelitian ini, penulis menggunakan Algoritma  Ant Colony dengan 

bahasa pemrograman VB 2010 untuk menyelesaikan permasalahan pencarian rute terpendek. 

Ant Colony merupakan kumpulan algoritma-algoritma yang meniru koloni semut dalam mencari 

makanan melalui rute yang dilaluinya. Tujuan dari penulisan skripsi ini adalah mengetahui 

penerapan Ant Colony untuk permasalahan TSP. Dari hasil penulisan ini diperoleh bahwa Ant 

Colony mampu menyelesaikan permasalahan TSP dengan baik. 

 

Kata Kunci : Travelling Salesman Problem (TSP), Ant Colony,VB 2010. 
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Listing Program 

 
MainForm 

 
Imports PtPair = System.Collections.Generic.KeyValuePair(Of System.Drawing.Point, 
System.Drawing.Point) 
 
Public Class MainForm 
 
    Private m_Map As Map 
    Private m_TspThread As Threading.Thread 
 
    Private Sub MapPicture_MouseUp(ByVal sender As Object, ByVal e As MouseEventArgs) 
Handles MapPicture.MouseUp 
        Select Case e.Button 
            Case Windows.Forms.MouseButtons.Left 
                If m_Map.FindCity(e.Location) Is Nothing Then 
                    m_Map.AddCity(e.Location) 
                End If 
            Case Windows.Forms.MouseButtons.Right 
                m_Map.RemoveCity(e.Location) 
        End Select 
    End Sub 
 
    Private Sub StartButton_Click(ByVal sender As Object, ByVal e As EventArgs) Handles 
StartButton.Click 
        StopTsp() 
 
        If m_Map.CityCount < 4 Then 
            MsgBox("At least 4 cities are needed.", MsgBoxStyle.Information, "Error") 
            Return 
        End If 
 
        StopButton.Enabled = True 
        StartButton.Enabled = False 
        m_TspThread = New Threading.Thread(AddressOf StartTsp) 
        m_TspThread.IsBackground = True 
        m_TspThread.Start() 
    End Sub 
 
    Private Sub StopButton_Click(ByVal sender As Object, ByVal e As EventArgs) Handles 
StopButton.Click 
        StopTsp() 
    End Sub 
 
    Private Sub ClearButton_Click(ByVal sender As Object, ByVal e As EventArgs) Handles 
ClearButton.Click 
        StopTsp() 
        m_Map.Clear() 
    End Sub 
 
    Private Sub ShowLabelsCheck_CheckedChanged(ByVal sender As Object, ByVal e As 
EventArgs) Handles ShowLabelsCheck.CheckedChanged 
        m_Map.ShowLabels = ShowLabelsCheck.Checked 
    End Sub 
 



    Private Sub MainForm_Load(ByVal sender As Object, ByVal e As EventArgs) Handles 
Me.Load 
        OpenPictureDialog.Filter = SupportedPictureFilters() 
        StopButton.Enabled = False 
        m_Map = New Map(MapPicture) 
    End Sub 
 
    Private Sub MainForm_FormClosing(ByVal sender As Object, ByVal e As 
FormClosingEventArgs) Handles Me.FormClosing 
        StopTsp() 
    End Sub 
 
    Private Sub ShowDebugCheck_CheckedChanged(ByVal sender As Object, ByVal e As 
EventArgs) Handles ShowDebugCheck.CheckedChanged 
        DebugWindow.Instance.Visible = ShowDebugCheck.Checked 
    End Sub 
 
    Private Sub LoadBackgroundButton_Click(ByVal sender As Object, ByVal e As EventArgs) 
Handles LoadBackgroundButton.Click 
        If LoadBackgroundButton.Text = "Clear pic" Then 
            m_Map.BackgroundPicture = Nothing 
            LoadBackgroundButton.Text = "Picture …" 
        Else 
            If OpenPictureDialog.ShowDialog() = Windows.Forms.DialogResult.OK Then 
                m_Map.BackgroundPicture = Bitmap.FromFile(OpenPictureDialog.FileName) 
                LoadBackgroundButton.Text = "Clear pic" 
            End If 
        End If 
    End Sub 
 
    Private Sub StartTsp() 
        Invoke(New Action(AddressOf DebugWindow.Instance.Clear)) 
 
        Dim w = m_Map.ConstructTsp() 
        AddHandler w.Update, AddressOf World_Update 
        Dim best_tour = w.FindTour() 
        Invoke(New Action(Of IEnumerable(Of BeeColonyTSP.City))(AddressOf 
m_Map.DrawBestTour), best_tour) 
        Invoke(New Action(AddressOf StopTsp)) 
    End Sub 
 
    Private Sub StopTsp() 
        StopButton.Enabled = False 
        If m_TspThread IsNot Nothing AndAlso m_TspThread.IsAlive Then 
            m_TspThread.Abort() 
        End If 
        StartButton.Enabled = True 
    End Sub 
 
    Private Sub World_Update(ByVal sender As World, ByVal e As UpdateEventArgs) 
        If InvokeRequired Then 
            Invoke(New Action(Of World, UpdateEventArgs)(AddressOf World_Update), sender, 
e) 
            Threading.Thread.Sleep(100) 
            Return 
        End If 
 
        m_Map.Redraw(sender, e) 



        DebugWindow.Instance.AddItem(e.ToString()) 
    End Sub 
 
    Private Sub MapPicture_Click(ByVal sender As System.Object, ByVal e As 
System.EventArgs) Handles MapPicture.Click 
 
    End Sub 
End Class 
 

Button start 

 
Private Sub StartButton_Click(ByVal sender As Object, ByVal e As EventArgs) Handles 
StartButton.Click 
        StopTsp() 
 
        If m_Map.CityCount < 4 Then 
            MsgBox("At least 4 cities are needed.", MsgBoxStyle.Information, "Error") 
            Return 
        End If 
 
        StopButton.Enabled = True 
        StartButton.Enabled = False 
        m_TspThread = New Threading.Thread(AddressOf StartTsp) 
        m_TspThread.IsBackground = True 
        m_TspThread.Start() 
    End Sub 

 

Button Stop 

 
Private Sub StopButton_Click(ByVal sender As Object, ByVal e As EventArgs) Handles 
StopButton.Click 
        StopTsp() 
    End Sub 

 

Button Clear 

 
Private Sub ClearButton_Click(ByVal sender As Object, ByVal e As EventArgs) Handles 
ClearButton.Click 
        StopTsp() 
        m_Map.Clear() 
    End Sub 
 

Button Picture 

 
Private Sub LoadBackgroundButton_Click(ByVal sender As Object, ByVal e As EventArgs) 
Handles LoadBackgroundButton.Click 
        If LoadBackgroundButton.Text = "Clear pic" Then 
            m_Map.BackgroundPicture = Nothing 
            LoadBackgroundButton.Text = "Picture …" 
        Else 
            If OpenPictureDialog.ShowDialog() = Windows.Forms.DialogResult.OK Then 
                m_Map.BackgroundPicture = Bitmap.FromFile(OpenPictureDialog.FileName) 
                LoadBackgroundButton.Text = "Clear pic" 
            End If 
        End If 



    End Sub 

 

ShowLabels 

 
Private Sub ShowLabelsCheck_CheckedChanged(ByVal sender As Object, ByVal e As EventArgs) 
Handles ShowLabelsCheck.CheckedChanged 
        m_Map.ShowLabels = ShowLabelsCheck.Checked 
    End Sub 

 

 

DebugWindow 

 
Public Class DebugWindow 
 
    Public Shared ReadOnly Property Instance() As DebugWindow 
        Get 
            Static _instance As New DebugWindow() 
            Return _instance 
        End Get 
    End Property 
 
    Public Sub AddItem(ByVal text As String) 
        If DebugList.Items.Count > 1000 Then 
            DebugList.Items.RemoveAt(0) 
        End If 
        DebugList.Items.Add(text) 
        DebugList.SetSelected(DebugList.Items.Count - 1, True) 
    End Sub 
 
    Public Sub Clear() 
        DebugList.Items.Clear() 
    End Sub 
 
    Private Sub DebugWindow_FormClosing(ByVal sender As Object, ByVal e As 
FormClosingEventArgs) Handles Me.FormClosing 
        If e.CloseReason = CloseReason.UserClosing Then 
            e.Cancel = True 
        End If 
    End Sub 
 
    Private Sub DebugWindow_Load(ByVal sender As Object, ByVal e As EventArgs) Handles 
Me.Load 
        DebugList.UseCustomTabOffsets = True 
    End Sub 
End Class 

 

Map 
Public Class Map 
 
    Private WithEvents m_Display As PictureBox 
    Private m_Bitmap As Bitmap 
    Private m_BackgroundPicture As Image 
    Private ReadOnly m_Cities As New List(Of City)() 
    Private ReadOnly m_Roads As New List(Of Pair(Of City, City))() 
    Private m_CityMap As New Dictionary(Of BeeColonyTSP.City, City) 
    Private m_RoadMap As Dictionary(Of Road, Pair(Of City, City)) 



    Private m_ShowLabels As Boolean 
 
    Public Sub New(ByVal display As PictureBox) 
        m_Display = display 
        m_Bitmap = New Bitmap(display.Width, display.Height) 
    End Sub 
 
    Public Property ShowLabels() As Boolean 
        Get 
            Return m_ShowLabels 
        End Get 
        Set(ByVal value As Boolean) 
            m_ShowLabels = value 
            Redraw() 
        End Set 
    End Property 
 
    Public Property BackgroundPicture() As Image 
        Get 
            Return m_BackgroundPicture 
        End Get 
        Set(ByVal value As Image) 
            m_BackgroundPicture = value 
            Redraw() 
        End Set 
    End Property 
 
    Public ReadOnly Property CityCount() As Integer 
        Get 
            Return m_Cities.Count 
        End Get 
    End Property 
 
    Public Sub AddCity(ByVal location As Point) 
        Dim city As New City(location, NameFromLocation(location), Nothing) 
 
        For Each c In m_Cities 
            m_Roads.Add(New Pair(Of City, City)(city, c)) 
        Next 
 
        m_Cities.Add(city) 
        Redraw() 
    End Sub 
 
    Public Function FindCity(ByVal location As Point) As City 
        Return m_Cities.Find(Function(c) City.Distance(location, c.Location) <= 
City.Radius * 2) 
    End Function 
 
    Public Sub RemoveCity(ByVal location As Point) 
        Dim city = FindCity(location) 
        m_Cities.Remove(city) 
        m_Roads.RemoveAll(Function(road) road.First Is city OrElse road.Second Is city) 
        Redraw() 
    End Sub 
 
    Public Sub Clear() 
        m_Cities.Clear() 



        m_Roads.Clear() 
        Redraw() 
    End Sub 
 
    Public Function ConstructTsp() As World 
        Dim wb As New WorldBuilder() 
        m_CityMap.Clear() 
        m_CityMap = New Dictionary(Of BeeColonyTSP.City, City)(m_Cities.Count) 
        For Each c In m_Cities 
            c.TspCity = wb.AddCity(c.Name) 
            m_CityMap.Add(c.TspCity, c) 
        Next 
        m_RoadMap = New Dictionary(Of Road, Pair(Of City, City))(CInt(m_Cities.Count ^ 
2)) 
        For Each road In m_Roads 
            m_RoadMap.Add( _ 
                wb.AddRoad( _ 
                    City.Distance(road.First.Location, road.Second.Location), _ 
                    road.First.TspCity, road.Second.TspCity _ 
                ), road _ 
            ) 
        Next 
        Return New World(wb) 
    End Function 
 
    Private Shared Function NameFromLocation(ByVal location As Point) As String 
        Return location.ToString() 
    End Function 
 
    Public Sub DrawBestTour(ByVal tour As IEnumerable(Of BeeColonyTSP.City)) 
        If tour Is Nothing Then 
            Return 
        End If 
 
        Using g = Graphics.FromImage(m_Bitmap) 
            DrawTour(tour, g, Color.Red) 
        End Using 
        m_Display.Invalidate() 
    End Sub 
 
    Public Sub Redraw(Optional ByVal world As World = Nothing, Optional ByVal e As 
UpdateEventArgs = Nothing) 
        Using g = Graphics.FromImage(m_Bitmap) 
            g.SmoothingMode = Drawing2D.SmoothingMode.HighQuality 
            g.TextRenderingHint = Drawing.Text.TextRenderingHint.AntiAliasGridFit 
            If m_BackgroundPicture Is Nothing Then 
                g.Clear(Color.White) 
            Else 
                g.DrawImage(m_BackgroundPicture, 0, 0, m_Bitmap.Width, m_Bitmap.Height) 
            End If 
            If world Is Nothing Then 
                Using p As New Pen(Color.FromArgb(26, Color.Blue), 2) 
                    For Each road In m_Roads 
                        g.DrawLine(p, road.First.Location, road.Second.Location) 
                    Next 
                End Using 
            Else 



                Dim sum_of_pheromones = Aggregate road In world.Roads Into 
Sum(road.PheromoneLevel) 
                Dim factor = 255 * world.Roads.Count 
                For Each road In world.Roads 
                    Dim line = m_RoadMap(road) 
                    Dim alpha = Math.Min(Math.Max(CInt(road.PheromoneLevel / 
sum_of_pheromones * factor), 0), 255) 
                    Using p As New Pen(Color.FromArgb(alpha, Color.Blue), 2) 
                        g.DrawLine(p, line.First.Location, line.Second.Location) 
                    End Using 
                Next 
            End If 
            Using p As New Pen(Color.Black, City.Radius / 3) 
                For Each c In m_Cities 
                    g.DrawEllipse(p, c.Location.X - City.Radius, c.Location.Y - 
City.Radius, City.Radius * 2, City.Radius * 2) 
                Next 
            End Using 
 
 
            If ShowLabels Then 
                Using b As New SolidBrush(Color.FromArgb(128, Color.Blue)) 
                    For Each road In m_Roads 
                        Dim text_pos As _ 
                            New PointF( _ 
                                (road.First.Location.X + road.Second.Location.X) / 2.0F, 
_ 
                                (road.First.Location.Y + road.Second.Location.Y) / 2.0F _ 
                            ) 
                        g.DrawString( _ 
                            City.Distance(road.First.Location, 
road.Second.Location).ToString("0"), _ 
                            m_Display.Font, b, text_pos _ 
                        ) 
                    Next 
                End Using 
 
                Using b As New SolidBrush(Color.Black) 
                    For Each c In m_Cities 
                        Dim text_pos = c.Location 
                        text_pos.Offset(City.Radius + 5, 0) 
                        g.DrawString(c.Name, m_Display.Font, b, text_pos) 
                    Next 
                End Using 
            End If 
 
 
            If e IsNot Nothing Then 
                If e.BestTour IsNot Nothing Then 
                    DrawTour(e.BestTour, g, Color.FromArgb(192, Color.DarkGreen)) 
                End If 
            End If 
        End Using 
 
        m_Display.Invalidate() 
    End Sub 
 



    Private Sub DrawTour(ByVal tour As IEnumerable(Of BeeColonyTSP.City), ByVal g As 
Graphics, ByVal color As Color) 
        Using p As New Pen(color, 2) 
            Dim i = tour.GetEnumerator() 
            i.MoveNext() 
            Dim first = m_CityMap(i.Current) 
            Dim c1 = first 
            Do While i.MoveNext() 
                Dim c2 = m_CityMap(i.Current) 
                g.DrawLine(p, c1.Location, c2.Location) 
                c1 = c2 
            Loop 
            g.DrawLine(p, c1.Location, first.Location) 
        End Using 
    End Sub 
 
    Private Sub Display_Resize(ByVal sender As Object, ByVal e As EventArgs) Handles 
m_Display.Resize 
        m_Bitmap = New Bitmap(m_Display.Width, m_Display.Height) 
        Redraw() 
    End Sub 
 
    Private Sub Display_Paint(ByVal sender As Object, ByVal e As PaintEventArgs) Handles 
m_Display.Paint 
        e.Graphics.DrawImageUnscaled(m_Bitmap, 0, 0) 
    End Sub 
 
End Class 
 

 

 

 


