CHAPTER V

IMPLEMENTATION AND TESTING

5. 1 Implementation

First before open the application, make sure that lampp is already
installed. After that, to start the lampp with typing:

/opt/lamp/lamp start

When the user start the application by open the browser and type the

address:
lacalhost/tsp/index.html

Then user needs to drop markers by select the cities they want to calculate
the route. When user already drop the markers, user should press the calculate

button and get the result.
5.1.1 Step 1 - Maps and Drop Markers

This application used Google maps API and to declare the maps is as

follows.

function initMap(center, zoom, div) {
var myOptions = {
Zoom: zoom,
center: center,
mapTypeld: google.maps.MapTypeld.ROADMAP
Y
gebMap = new google.maps.Map(div, myOptions);
g_oogle.maps.event.addListener(gebMap. “elick", function(event)
{
tsp.addWaypoint(event.latLng, addWaypaintSuccessCallback);
3
}
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When the maps were already declare, to put the markers function

drawMarkers is needed. The function is as follows.

function drawMarker(lating, addr, label, num) {
var icon;
icon = new google.maps.Markerimage("iconsnew/red” + (num +
1) + ".png");
var marker = new google.maps.Marker({
position: lating,
icon: icon,
map: gebMap });
google.maps.event.addListener{marker, ‘click’, function(event) {
var addrStr = (addr == null) 7 ** : addr + "<br>";
var labelStr = (label == null) ? " : "<b>" + label +
‘< /b><br>";
var markerind = -1;
for (var i = 0; i < markers.length; ++i) {
if (markers[i} != null &&
marker.getPosition().equals(markers{il.getPosition(})) {
markerind = i;
break;
}
}
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5.1.2 Step 2 - Distance Matrix
Once drop the markers is already, the latitude and longitude to calculate
The distance between the city and save the distance in matrix. Distance matrix

Function is as follows.

var distancesMatrixStr = "";
for (vari = 0; i < dist.length; ++i) {
for (var j = 0; j < dist[il.length; ++j) {
distancesMatrixStr += parselint(dist[il[j}/1000);
if (j == dist[il.length - 1) {
distancesMatrixStr += "\n";
} else {
distancesMatrixStr += ", *;
}
}
}

document.getElementByld("distancesData").innerHTML =
"<textarea name="csvDistancesMatrix' rows="'10"
cols="20'>"
+ distancesMatrixStr + "</textarea><br>";

5.1.3 Step 3 - Calculate Ant Colony Optimization

Third step is to calculate the distance matrix with ant colony
optimization. Calculate the probabilities with declare the parameters. Ant

colony is as function.
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function tspAntColonyK2(mode) {
var alfa = 0.1; // The importance of the previous trails
document.getElementByld(“alfa").innerHTML = alfa;
var beta = 2.0; // The importance of the durations
document.getElementByld("beta").innerHTML = beta;
var rho = 0.1; // The decay rate of the pheromone trails
var asymptoteFactor = 0.9; // The sharpness of the reward as the
solutions approach the best sclution

var pher = new Array();
var nextPher = new Array():
var prob = new Array();
var numAnts = 10;
var numWaves = 10;
for (var i = 0; i < numActive; ++i) {

pher{i] = new Array():

nextPherli] = new Array();
}
for (var i = 0; i < numActive; ++i) {

for {var j = 0; j < numActive; ++j) {

pherlilljl = 1;
nextPher{i][j] = 0.0;

}

}

var lastNode = 0;
var startNode = 0;
var numSteps = numaActive - 1;
var numValidDests = numActive;
if (mode == 1) {
lastNode = numActive - 1;
numSteps = numActive - 2;
numValidDests = numActive - 1;
}
for (var wave = 0; wave < numWaves; ++wave) {
for (var ant = 0; ant < numAnts; +-+ant) {
var curr = startNode;
var currDist = 0;
far (vari = 0; i < numActive; ++i) {
visited[i] = false;
}
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5.1.4 For the direction, Google maps API is needed. And the direction is as

follows.

This test consists of 5 cities which is Semarang- Pekalongan- Salatiga-
Magelang-Yogyakarta-Semarang.

Figure 5.2.1 1/distance (nij)
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Figure 5.2.3 Iteration 1
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Figure 5.2.4 Iteration 2
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Figure 5.2.5 Iteration 3

- 0.78

20



Figure 5.2.6 Iteration 4
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Figure 5.2.7 Result
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5.3 Main Interface Window

This is the first and main interface of Traveling Sales Problem using Ant

Colony Algorithm. It has four steps:
Step 1. Select the cities by drop the marker
Step 2. Press Calculate Ant Colony button to get the result
Step 3. To look up the distance matrix, open the export tab

Step 4. Reset and start again with select the cities.
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Figure 5.3.1 Main Interface

The main page of the application. Its use Google maps API for show the maps
and button for run the function.
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Figure 5.3.2 Drop Markers

Select the cities by drop the markers. Each city will had a marker with each
number.

Figure 5.3.3 Calculate Ant Colony

In the Figure 5.3.2 Drop Markers, the numbers means the order you select the
cities. Press Calculate Ant colony and get the result.
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Figure 5.3.4 Result Optimization Route

Third step we will get the result for optimization route and the direction from
Google maps direction.
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Figure 5.3.5 Direction

The result page will give an optimization route and the direction by Google
direction.
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distance matrix (km)

0, 79, 40, 49, 104, 96, 124
:80, 0, 41, 60, 111, 77, 52
40, 39, 0, 19, 74, 66, B4
;48. 58, 19, 0, 56, 48, 98
1102, 165, 72, 54, 0, 35, 67
95, 73, 66, 48, 36, 0, 34
}124, 49, 85, 98, 69, 34, 0

Figure 5.3.6 Distance Matrix

To look up the distance matrix of the cities, we can press export tab and the list is
as follows.
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