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1  INTRODUCTION   
 
Many problems are encountered when planning traffic and transport systems in a rational and 
sustainable way. The great majority of them depend on information that due to different 
interpretations or inter-relationships of the involved variables produces uncertainties in relation 
to the analysis.   
Certainly, those problems are not deterministic or analytic ones since their mathematical 
representations do not allow to get an unique solution for a given input, but they are not 
stochastic either in the sense that all the possible known results are not associated to an 
occurrence probability that, in some way, measures the degree of uncertainty of the final result.   
These problems have related certain degree of uncertainty and imprecision that provokes the 
need to be treated with special attention and with evaluation techniques that could represent 
them correctly and in the most objective and univocal possible way. The application of Fuzzy 
Logic could be useful for this task.   
Fuzzy Logic, introduced in 1965 by Lotfi Zadeh, has as one of its main objectives to approach 
the precision of the mathematics to the uncertainty of the actions and events of the human life, 
treating the ambiguity and the uncertainty in the description of the events (NGUYEN, 
WALKER, 1997),(SHAW,SIMOES,1999). 
In spite of being presently an extremely useful tool , this technique needs complementary ones  
to be applied with efficiency, like neural nets s and the Ad-Hoc method.   
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Typical problems of uncertainty related with planning traffic and transport systems refer to the 
characterization and evaluation of the demand for services, to the processes of decision making 
in the choice of projects to be implemented, to the evaluation and allocation of traffic flows, to 
the evaluation of the behavior of transport systems, to the selection of technological options to 
be adopted and so on. These are problems that present strong subjectivity, that is, they depend 
on the point of view of the decision makers, they need several input parameters whose possible 
combinations modify the results and in general they involve a relative large number of 
qualitative and quantitative data (with different units) that need to be analyzed globally.   
In this work some well succeeded experiences in the application of Fuzzy Logic associated to 
the Ad-Hoc technique and using the architecture of the neural nets for processing rules for 
planning traffic and transport systems are presented. In spite of the satisfactory results, it still 
persists certain subjectivity in the analysis and there is dependence of the result on the hierarchy 
adopted in the architecture of the neural net.  
 
   
2  LOAD TRANSPORTATION SERVICE OPTION TO INCREASE A COMPANY 

COMPETITIVENESS.   
 
Being the transportation service of products the main responsible for a company logistic costs, 
its efficiency can result in considerable economy that will, in turn, decrease the product final 
cost (KOMAROVA,2000) .   
The transport service consumes considerable financial resources in the acquisition, operation 
and maintenance of the fleet and for payment of human work. Several options have to be 
evaluated for this kind of service in either the supply or in the distribution chain. Between those 
options stand out the following situations: management of an owned fleet of vehicles, hiring 
operators but keeping the control of the operations, hiring operators of multimodal transport. 
Each one of the mentioned alternatives has advantages and disadvantages that are measured 
studying quantitative and qualitative parameters present in all cases, which will be useful for 
comparison.   
Among the quantitative ones they we can mention costs (fixed, variables and indirect), travel 
time, freights to be paid. Among the qualitative ones there stands parameters related to the 
safety and the protection of the load, execution of the compromised periods, transparency of the 
operation, complains solution capacity.   
To select an optimal option is a clear problem of uncertainties where quantitative and 
qualitative variables are present and they should be analyzed together for each alternative to 
have a degree of competitiveness assigned to each option.   
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3   ENVIRONMENTAL EVALUATION OF OPTIONS OF ROADWAY PROJECTS   
  
Due to the great number of possible environmental impacts provokes by roadway enterprises, 
construction or operation, to the uncertainty of their real occurrence and to the fact of being 
those impacts measurable or qualitative ones, the use of Fuzzy Logic seems to be very useful to 
produce a global degree associated to each analyzed alternative to allow the choice of the most 
favorable one, contributing, then, with the precept of the sustainable development. As well as in 
the first example, this was also related with a pre-defined architectural net, in function of 
which, inferences and fuzzy rules were applied, in the different layers until a global value of the 
alternative is achieved (GOUDARD, SINAY, 1999). 
The problem studied referred to the increment of the capacity of a roadway segment crossing a 
urban center .The analyzed alternatives were: the present state of art (demanded by the 
environmental legislation), segment duplication in parallel, segment duplication with 
construction of a contour of the urban center with two new tracks and segment duplication with 
construction of a new track for the contour, forming a binary one with the current track. The 
possible environmental impacts related to each one of these alternatives were determined by the 
study of the area. Impacts that could be measured, like the emission of pollutant particles, noise 
and number of accidents and others that were qualitative like urban segregation and the degree 
of satisfaction of the misappropriated families were treated.    
       
   
4   PUBLIC TRANSPORTATION SYSTEMS PERFOMANCE ANALISE  
   
The deterioration of the Urban Transportation Systems provokes from a decline of quality of 
the offered services to their suspension. To avoid those problems, investments are needed.   
However, the eternal paradigm between scarce financial resources and unlimited needs implies 
that public authorities as well as private operators should tune up to invest in the best possible 
way, which means a service whose performance satisfies pre-established patterns.    
To measure transportation service performances, parameters representing its characteristics 
were defined in a first place .In a second stage rules were defined to allow a treatment through 
the Fuzzy Logic complemented with the Ad-Hoc technique and supported by an  special 
architecture of a neural net ( SOUSA,2001) .  
 The initial parameters or attributes that represent the service under consideration could be 
internal or external to the transport system and could be of measurable or qualitative nature.   
The internal ones are restricted to the limits of the system to be evaluated and they are related 
mainly to the users, while the external ones say respect to the several interfaces of this system 
with other related ones or with a larger system than it includes the present one.   
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 The problem analyzed in this work was the service performance of a bus transportation system. 
The internal parameters considered were: total travel time, waiting time, headway, reliability, 
safety, comfort, quality of the attendance, bus stop conditions and accessibility. The external 
ones were: noise, atmospheric and visual pollution, vibration, accident indices and impacts on 
other transportation system. 
As a result, the transportation system performance was measured .Its grade can be used either to 
compare it to others systems, or to evaluate it in different periods in function of changes 
happened in the system attributes. 
 
 
5  CONCLUSIONS   
   
The presented experiences were developed applying Fuzzy Logic complemented with the Ad 
Hoc technique and neural nets architecture. The results were satisfactory, even when 
subjectivity of the procedures are still present due to the nature of the utilized techniques which 
depends on different interpretations either in the construction of the Fuzzy sets, or in the 
definition of the inference rules as well as in the construction of the neural net. 
Different new applications are being thought in transportation problems like choosing the best 
alternative of urban transport to be implanted in a specific area.     
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