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Introduction
Container Collector is a stand alone application designed, implemented and deployed under the platform of MS Windows XP. It is used for solving the Vehicle Routing Problem in the case of urban waste container collection provided that the user feeds the system with the appropriate characteristics and information. It is a discrete implementation of the MS Windows Document/View architecture. The application main document window is related to the spatial reproduction of application data on appropriate road network. A snapshot of the application main document window is presented in the Figure given below.
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The basic application apart form the dominant application view that serves as a map, is equipped with a toolbar of 5 button controls. Each button control is used for processing the map that is loaded by an external input data file. The file contains the application data that are required to represent the road network, the container position and the collection depot spatial information. 
Application Data. Representation and Usage
When the application is invoked for the first time, the application file is retrieved. This file contains all necessary data to construct a road network and solve the corresponding vehicle routing problem. The file must be in the same path with the application and must have the name streets.XML. The structure of this file is XML, using a city tag as a root tree for the XML structure. This tag involves the name of the city as an attribute. This form of input file was chosen since it can be edited with even a simple text editor.
The basic structure of such an XML file is given below:

<?xml version="1.0" encoding="ISO-8859-7" ?> 

<city name="AZEMMOUR">

<line  id="1" name=" " direction="DD" SPLIT="0" FF="0" FT="0" TF="0" TT="0">

<point x="1682.15835532" y="1116.087982553"/>
…
</line>...

</line>
...

</city>

The tag line determines a road network polyline. Its basic attributes are the direction (FT one direction road in the direction of the polyline, TF one direction road counter the direction of the polyline, DD two direction road), split determines the existence of internal paved section and ff, tt, ft, tf imply the number of bins of each side of the road, at the begging or the end of the polyline. The line tag encapsulates a series of point tags that have as attributes the x and y values, that is to say the geographical coordinates of the polyline points. 
Basic Application Navigation 
H basic application view is navigated through a set of button controls that is given below. Each member of the toolbar button control is described in detail below.
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 Arrow Tool. It has no use, though a tooltip is assigned to depicted to road names.
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 Zoon in Tool. It has a typical GIS zooming in tool function
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 Zoon out Tool. It has a typical GIS zooming out tool function
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 Pan Tool. It has a typical GIS pan tool function
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 Restore Tool. Restore original map
The vehicle routing application is implemented by the button control toolbar that comprises 5 button controls described in detail below:
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Presentation of garbage containers in graphical mode on the application screen
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Urban waste containers 
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Presentation of the basic problem parameters dialog. The parameters used are the maximum number of containers per truck, the truck mean speed in km/h, the shift period in hours and the service time involved in the collection of each individual container. 
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 Solve the Vehicle Routing Problem 
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 Presentation of all routes and containers is graphical mode (total and each one route separately by pushing this button in series) 
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All routes and containers
[image: image16.png]X
[}
a
[
©
®
(=)
e
k]
&

Ready

[ o[





First Route and containers involved 
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Second Route and containers involved 
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Third Route and containers involved and so on
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Creation of the tabulated results report as shown below. For each truck the line of container collection process is presented together with the total number of containers and the necessary time assigned to the collection process. 
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TRUCK No 1

COLLECTION DEPOT
COLLECTION 2 CONTAINERS
COLLECTION 2 CONTAINERS
COLLECTION 1 CONTAINER
COLLECTION 3 CONTAINERS
COLLECTION 2 CONTAINERS
COLLECTION 1 CONTAINER
COLLECTION 1 CONTAINER
COLLECTION 1 CONTAINER
COLLECTION 1 CONTAINER
COLLECTION 1 CONTAINER
COLLECTION 1 CONTAINER
COLLECTION 2 CONTAINERS
COLLECTION 1 CONTAINER
COLLECTION 1 CONTAINER
coLLECTION DEPOT

COLLECTION 20 CONTAINERS
TOTAL COLLECTION TIME 2.40 HOURS

TRUCK No 2

COLLECTION DEPOT
COLLECTION 1 CONTAINER
COLLECTION 1 CONTAINER
COLLECTION 1 CONTAINER
COLLECTION 1 CONTAINER

COLLECTION 1 CONTAINER
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