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tion, clean technologies, waste monitoring, public and corporate awareness, and general 
. 

his paper presents our particular effort in order to succeed in developing a GIS software tool to 
the waste management in great cities. 
to succeed in applying this idea, the strategy is based on including physics models. In the 

with a reference to a place on earth, is usually denoted by the umbrella term as ‘GIS 

are include the evaluation of places for the 

an ations for transport tasks, the management of diverse 

, such as roads and water ways, as well as applications in planning and 

response. For this multitude of applications different types of GIS functions are required and 

different categories of GIS software exist, which provide a particular set of functions needed 
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Abstract 
The waste management is becoming one of the key problems of the modern world, an international 
issue that is intensified by the volume and complexity of domestic and industrial waste discarded 
by society. Unfortunately, many of the practices adopted in the past were aimed at short-term 
solutions without sufficient regard or knowledge for long term implications on health, the 
environment or sustainability and this, in many cases, is leading to the need to take difficult and 
expensive remedial action. 
With our growing awareness of the detrimental environmental effects of current waste disposal, 
there is a significant onus of accountability for effective waste management. Better practice and 
safer solutions are required. Not only is there a need for more research on current disposal methods 
such as landfill, incineration, chemical and effluent treatment, but also on recycling, waste 
minimiza
education
T
improve 
In order 
final part are discussed the main benefits of this approach. 
Keywords: neural network simulation, numerical evaluation, nonlinear system identification, 
internal recurrent neural networks, back propagation. 
 

 

1. Introduction  

Software that is used to create, manage, analyze and visualize geographic data, i.e. data 

software’. Typical applications for GIS softw

location of new facilities, the management of power and gas lines, the creation of maps, the 

alysis of different facets, route calcul

operations and services
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to fulfill certain data management tasks. We w

approach, and finally provide information on our project of waste collecting man

The main aims of this draw near are the following:  

a) The program should mark an interactive viewer that includes support for selections, 

property inspections, map infor

measure. 

b) The software should include an XML database for managing content, and should 

support most popular geospatial file fo

Linux o  .NET, 

Java, and JavaScript AP

In this paper we present our effort in order to succeed in implementing a first module of 

 tool for GIS monitoring of waste collecting process. In this way, our primary unit helps us 

to po bject 

Orien  and 

the gr

l was to implement the minimum spanning tree approaching 

(MST

ill, describe our distinct GIS software 

agement. 

mation, and operations such as buffer, select within, and 

rmats, databases, and standards. 

c) Our choice is to use the Microsoft Visual Standard C++ since can be deployed on 

r Windows, supports Apache and IIS web servers, and offers extensive PHP,

Is for application development.. 

a

pulate the database for further studies. For our approaching, we developed an O

ted Programming software which allows us to build and use the adjacency matrix

aph theory results in our development. [1, 2]. 

The first pursued goa

A) or minimum weight spanning tree for our optimization problem. 

 

 
FIGURE1. The characteristic interface structure of a GIS software tool. 
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2. Method and samples  

Given a connected, undirected graph, a spanning tree of that graph is a sub-graph which 

is a t le graph can have many different 

spann

ghts of the edges. More generally, any undirected graph (not necessarily connected) 

has a 

ree and connects all the vertices together. A sing

ing trees. We can also assign a weight to each edge, which is a number representing 

how unfavorable it is, and use this to assign a weight to a spanning tree by computing the sum 

of the wei

minimum spanning forest, which is a union of minimum spanning trees for its connected 

components. 

Let V be a finite set, and note as E(V) = {{u, v} | u, v ∈  V, u ≠  v} .the subsets of V of 

two distinct elements.  

Definition. A pair G = (V,E) with E ∈  E(V) is called a graph (on V). The elements of 

V are

dpoints of an edge, we say u and v are 

adjac

 the vertices, and those of E are the edges of the graph. The vertex set of a graph G is 

denoted by VG and its edge set by EG.. 

A simple graph is a graph having no loops or multiple edges. In this case, each edge e in 

E(G) can be specified by its endpoints u; v in V (G). Sometimes we write e = uv. 

When two vertices u and v in V (G) are en

ent.  

Definition. Two graphs G and H are isomorphic, noted as G ≈  H, if there exists a 

specific application  α: VG → VH such that uv ∈  EG α(u)α(v)  ⇒  ∈  EH for all u, v  G. 

A path is a simple graph whose vertices can be ordered so that two vertices are adjacent 

if and only if they are consecutive in the ordering. A path which begins at vertex u and ends at 

vertex v is called a u v-path. 

For a minimum spanning tree forthcoming there should be included all the geometrical 

and physics elements which have control on the considered approaching.  

The use of the adjacency matrix is not a novelty. Based on such structure and further, 

using the Prim algorithm we should reach the first results in our work.  

In computer science, Prim's algorithm is an algorithm that finds a minimum spanning 

tree for a connected weighted undirected graph. This means that it finds a subset of the edges 

that forms a tree that includes every vertex, where the total weight of all the edges in the tree 

is minimized. Prim's algorithm is an example of a greedy algorithm. The algorithm was 

developed in 1930 by Czech mathematician Vojtěch Jarník and later independently by 

computer scientist stra in 1959. 

herefore it is sometimes called the DJP algorithm, the Jarník algorithm, or the Prim-Jarník 

algorithm.  

∈

Robert C. Prim in 1957 and rediscovered by Edsger Dijk

T
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Description: The algorithm continuously increases the size of a tree starting with a 

single

dd v to Vnew, add (u, v) to Enew 

* O

c

y true initially. 2. Consider the addition of a "closest" 

vertex

cted into T' 

by so

cle through part of T. The cycle could be broken by deleting an edge out of T into 

the re

im pa  a on, 

so the

 vertex until it spans all the vertices. Its short description is given bellow.    

 * Input: A connected weighted graph with vertices V and edges E. 

* Initialize: Vnew = {x}, where x is an arbitrary node (starting point) from V, Enew = {} 

 * Repeat until Vnew = V: 

          o Choose edge (u,v) with minimal weight such that u is in Vnew and v is not (if 

there are multiple edges with the same weight, choose arbitrarily but consistently) 

          o A

utput: Vnew and Enew describe a minimal spanning tree 

 

Correctness: This algorithm is corre t because at each stage there has been built a 

minimum spanning tree over those vertices in the set `done' which eventually contains all the 

vertices [1-4]: 1. The condition is triviall

 `v' by an edge `e' to the partial spanning tree T at some intermediate stage. Vertex v 

must be in the final minimum spanning tree T' of all G. Suppose v could be conne

me other path, not requiring e, for a smaller total cost. Now add e to T'. This would 

create a cy

st of T' of higher weight than e, because e is chosen as the lowest cost edge out of T to a 

vertex not in done. Thus T' could not be a min um s nning tree of G, i.e. a contr dicti

 supposition is false. 

 

 
 

FIGURE 2. The interface of data base populating module of our GIS software tool. 
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3. Re

cales enable 

suc

is 

of , allowing for better understanding of terrestrial processes and 

bette

n environmental studies, GIS is also being 

ex mans throughout their daily 

routines. A concrete example of progress in this area is the recent release of time-specific 

popul

ith the popularization of GIS in decision making, peoples have begun to scrutinize the 

social implications of GIS. It has been argued that the production, distribution, utilization, and 

representation of geographic information are largely related with the social context. A more 

optimistic social approach to GIS adoption is to use it as a tool for public participation. 
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sults and Discussions  

GIS technology and the availability of digital data on regional and global s

h analyses.  

Together with the related technology will help greatly in the management and analys

these large volumes of data

r management of human activities to maintain world economic vitality and 

environmental quality. 

In addition to the integration of time i

plored for its ability to track and model the progress of hu

ation data by the US Census. In this data set, the populations of cities are shown for 

daytime and evening hours highlighting the pattern of concentration and dispersion generated 

by North American commuting patterns. The manipulation and generation of data required to 

produce this data would not have been possible without GIS. 

Using models to project the data held by a GIS forward in time have enabled planners to 

test policy decisions. These systems are known as Spatial Decision Support Systems. Our 

obtained results for data base populating procedures are entirely devoted to physics 

proprieties analysis.  

 

Conclusions  

W

e
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