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Abstract. Today the field of intelligent transportation systems (ITS) is a multi-
disciplinary research topic involving subjects of interest from many areas. This 
interdisciplinary nature of the subject has resulted in a rapid growth of the area 
and has provided the necessary scope of work for people from different 
backgrounds. As a result, many interesting and sophisticated solutions within the 
area have emerged. On the other hand, the enormous growth of ITS houses 
various philosophical schools and numerous philosophical challenges to which 
many of us have been quite reluctant to face up to. The paper outlines the various 
philosophical schools that co-exist within the field of transportation, with 
particular emphasis on ITS and aim to address the various philosophical 
challenges that ITS as an area has to offer. Challenges concerning the flexibility 
of education offered within the area and issues regarding career orientation have 
been discussed. This can provide a clear idea about the area and may also aid in 
cutting down the day-to-day challenges that the researchers in transportation face 
up with. 

1. Introduction 
As more demands are placed on our transportation systems, a worldwide effort to introduce 
cost effective advanced technologies has increased. Intelligent transportation systems (ITS) 
are a good example of such new technologies that can be beneficial (Sinha, 2004). Potential 
benefits include improvements in safety, mobility, system capacity, customer satisfaction, 
productivity, energy use and environmental impact (Miretek, 2003). The field of intelligent 
transportation systems (ITS) is a multi-disciplinary topic involving subjects of interest from 
many areas. This interdisciplinary nature of ITS holds a key role in popularizing the subject 
and has strengthened the growth in the area, which has attracted a lot of researchers from 
many disciplines in the recent years. It has been a good topic for academic research, 
supporting about a dozen international journals with high academic standards. Many 
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international conferences that are of immediate relevance to the area are also held every 
year to share the achievements and results.  

On the other hand, research in ITS can be seen as a microcosm facilitating inter-
disciplinary work which resulted in a “heterogeneous model”. As a result, various 
philosophical schools within the area have emerged. These schools pose some difficult 
philosophical challenges, which as a profession we have perhaps been somewhat reluctant 
to face up to. The question posed in the title of the paper makes an attempt to promulgate a 
discussion about the challenges within the ITS area. The paper focuses on aspects such as 
career directives etc which are identified as being a result of the current educational 
scenario in ITS. It is suggested that people working in the area should have a clear 
understanding of the nature of the area, they are working in. This not only cuts down the 
day-to-day challenges like choice of career path etc that the researchers in transportation 
face with, but also creates more scope for the development of the subject.  

2. The philosophical schools within ITS research 
The word “intelligent” in the phrase intelligent transportation systems is itself a source of 
numerous philosophical questions concerning artificial intelligence and this is described 
excellently in Boden (Boden, 1990). This is one reason why the area still possesses 
considerable philosophical residue. A true explanation of why a subject may hold 
philosophical residue is clearly explained by Bertrand Russell (Bertrand Russell, 1959) as: 
The whole study of the heavens, which now belongs to astronomy, was once included in 
philosophy; Newton's great work was called 'the mathematical principles of natural 
philosophy'. Similarly, the study of the human mind, which was a part of philosophy, has 
now been separated from philosophy and has become the science of psychology. Thus, to a 
great extent, the uncertainty of philosophy is more apparent than real: those questions 
which are already capable of definite answers are placed in the sciences, while those only 
to which, at present, no definite answer can be given, remain to form the residue which is 
called philosophy.  

The presence of such philosophical residue within ITS research was identified and was 
classified into individual schools for simplicity. One can postulate that this wide range of 
philosophical schools in an area is symptomatic of the interdisciplinary nature of the 
subject. In light of this, the paper identifies a clear dichotomy between “people working for 
knowledge” and “people working for solutions” as the different philosophical groupings 
within intelligent transportation research. It was felt that the people working within the area 
should be aware of the various philosophical schools involved within the subject and 
should thus be able to establish a tradeoff between the philosophical schools while working. 

2.1. Working for knowledge 

This section aims to identify the underlying philosophy of people who are focused towards 
the development of knowledge within ITS. Knowledge contribution of such group of 
people has strengthened the growth of ITS. A simple definition of knowledge can be 
adapted from Bertrand Russell (Bertrand Russell, 1959). He defines that, “knowledge is 
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what is validly deduced from known premises”. In view of this definition, we can conclude 
that in case of scientific knowledge, “known premises” can be identified as the necessary 
scientific theories which backup the scientific knowledge. Development of scientific 
theories and their importance in scientific development was described by Kuhn (Kuhn, 
1977) as: The emergence of new scientific ideas "requires a decision process which permits 
rational men to disagree, and such disagreement would generally be barred by the shared 
algorithm which philosophers have generally sought. If it were at hand, all conforming 
scientists would make the same decision at the same time." It is only the existence of 
differential preferences and values among scientists which allows new theories to flower.  

Taking the argument of Kuhn as a basis, it can be deduced that debates are definitely 
important for scientific theories to emerge. If we examine knowledge development within 
ITS in this light, we would perhaps be a bit disappointed, since the level and quality of 
debate varies greatly when compared to other areas. One reason for this is due to indifferent 
philosophical traditions of the groups. If we go deeper and examine the framework of 
working for knowledge (figure 1), we find that work necessarily starts with some a priori 
knowledge, resulting in new knowledge with solutions emerging as a “side effect” of the 
procedure. Here the main idea of work is to develop such new knowledge from the a priori 
knowledge. This can be compared to forward chaining or a data-driven approach in 
artificial intelligence. Using this approach, the problem solver begins with some given facts 
(a priori knowledge) and applies the rules and legal moves (work conditions and ethics) to 
produce new facts (new knowledge) that lead to a goal (George F. Luger, 2005).  

Figure 1  

2.2. Working for solutions 
This section makes an attempt to identify the underlying philosophical tradition concerning 
the group of people who are focused on building solutions within ITS. Within this school, 
work may necessarily start with a hunt for solution and proceeds further along a path 
leading to a priori knowledge with new knowledge emerging as a “side effect” of the 
procedure (figure 2). The main idea of such group is to search for a priori knowledge with a 
belief that, new knowledge may also result along the path, this can be observed as contrary 
to approach taken by the group working for knowledge. Hence, can most likely be 
compared to backward chaining or a goal-driven approach in artificial intelligence, which is 
also contrary to the forward chaining method. Using this approach, the problem solver uses 
his legal moves (work conditions and ethics) and focuses on the goal (a priori knowledge), 
finds the rules and new facts (new knowledge) that could produce the goals. (George F. 
Luger, 2005). So, people working for solutions mainly focus their interest in building and 
adapting solutions. They would be very happy if the solution suits well. On the other hand, 
if the solutions fail, they hardly make any try to address and hunt the problem. Instead they 
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focus their interest in looking for alternate solutions, this may leave some problems 
unaddressed and unidentified, and it leaves the area with “black holes” that might be 
responsible for weakening the area.  

Figure 2  

As a cross check, an attempt to try and map the above discussed schools to the research 
concepts and methodologies carried out so far within the area, was made. We may consider 
area like short term forecasting as an example to promulgate our discussion. A large body 
of past work is available on the short-term forecasting algorithms (Van Arem et al., 1997), 
for example, ones that based on the time-series model (Ahmed et al., 1979), Kalman 
filtering theory (Okutani et al., 1984; Chen et al., 2001), neural-network models (Mark S. 
Dougherty et al., 1997) & (Park et al., 1998), and nonparametric methods (Davis et al., 
1991, Smith et al., 1999). Depending on the data sources used in the forecasting process, 
traffic short-term forecasting models can be mainly categorized into three groups:  

1. Those using only historical data: During the initial stages of development in the 
transport sector, more work in the area was focussed on development of knowledge, 
like recognising essential parameters etc. Work was focussed on building 
knowledge. 

2. Those using only real-time data: As developments within the area raised, ways of 
using data in real-time have been focussed and this has led to the development of 
successful solutions within the area. Work in this phase was focussed towards 
solutions. 

3. Those using both historical and real-time data: The key issue to the traffic 
forecasting problem is how to make use of these two sources of information (Lin, 
2001). 

A clear cut conclusion from the above section would be that development of knowledge 
or solutions and further enhancement of methodologies would be exhaustive if the two 
groups don’t co-ordinate with each other. Both the groups should realise that their 
necessities are mutual. Future direction to this kind of problem is proposed as, the schools 
should adapt a “mixed chaining” approach (figure 3) which is a combination of the above 
discussed approaches. This may alleviate problems such as indifferent approaches and 
could bring the two groups together thereby reducing the wide communication gap between 
the groups, which otherwise might not be easy. 
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Figure 3 

3. ITS Education helps or hinders? 
ITS education offered within the area, is identified as another important cause for this kind 
of indifferent groupings within ITS research. The question posed in the title of the paper, 
we believe, provides a perfect ground to argue and address the various challenges which 
ITS education has to offer. One such topic which was felt important for discussion was 
arrangement of ITS education and as a result, the choice of the career path of people 
working within the area of ITS. 

To explore these issues and to gain further insight into the less visible aspects of the 
area, we performed a questionnaire survey of the people working within ITS. A total of 12 
people were questioned. The survey was carried out on a single day and was subjected to 
the availability of the people. It was felt that this was the best suitable approach, since the 
cluster of questions that are immediately relevant to the discussion could be categorized 
accordingly on the basis of public opinion. Before proceeding any further, it would be wise 
to know that this approach leaves us to encounter another challenge, “who should be 
questioned?” Bearing this in mind, choice of the people who participated in the survey was 
carefully made, such that the group of surveyed people contains both of the two categories 
of people mentioned in the above section: 

• People working for knowledge 
• People working for solutions 
A copy of survey is reproduced at the end of the paper (appendix 1). Questions 

mentioned further are purely arbitrary, some could reasonably be merged, and whilst others 
attempt to summarize what is arguably a very challenging and unclear area. However, it is 
hoped that the reader gets a good idea of the kind of probable questions that could rise from 
the area. In the discussion that follows, note that the data from some of the questions have 
been aggregated and presented in a general sense for the sake of brevity.  

Diverse academic backgrounds, eligibility and entry requirements that are necessary to 
work in the ITS area were some interesting aspects on which the participants were 
questioned. The idea behind, was to look and carefully analyse the general prerequisites 
demanded by the ITS area. In response to a series of relevant questions, majority of the 
participants regarded ITS as largely being an area without any strict entry constraints. They 
felt that people from varied backgrounds (engineering, economy, psychology etc) can work 
in the ITS area. A thorough examination of the surveyed results, conclude that questions 
concerning eligibility to work in the ITS sector have a positive answer “yes!” most of the 
time. Being a wide, inter-disciplinary and dynamic area by nature, it needs and welcomes 
people from all major disciplines. This has led to the rapid development of the area but on 
the other hand it has also led to a lot of confusion within the area. This is due to the fact that 
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different scientific disciplines have different traditions and needs, thus train their 
researchers in different ways upon different philosophical foundations. It was felt that there 
is a serious lack of some clear cut distinction about the necessary work traditions and 
policies and absence of a particular philosophical tradition within the ITS area. Though, it 
seems to be a present day problem, it was very important to have such loose structure in the 
early stages of development due to the fact that revolution and democracy make 
uncomfortable partners. It is not surprising therefore, that many researchers in 
transportation (and indeed other subjects) preferred to ignore these awkward philosophical 
questions (Dougherty M.S, 2000).  

Educational scenario in the ITS area was cross checked, we asked the participants 
about what would be the most likely degree that one could earn by taking up further 
education (master study or research leading to a PhD) in the area of ITS. This was felt 
important since much of the discussion in this paper is focussed on career orientation, 
which we believe is greatly dependent on this question. A majority of the participants 
answered that it would result either as a degree in civil engineering or a degree in 
environmental engineering. Educational scenario in the ITS area could perhaps be a bit 
surprising when compared to other studies like media, tourism etc. This is because of the 
reason that transportation as a whole was never recognized as an individual discipline. As a 
result of which, we do not talk about having a degree in transportation or other aspects of 
specialisations within the academic stream.  

Choice of career path in the ITS area and issues relevant to the aspect were confronted 
to the participants. In this perspective, there seemed to be a lot of uncertainty while 
answering questions regarding careers and choice of career path, as a result of which most 
of them replied as “don’t know”. One good reason that could have created room for such 
uncertainty might be the multi-disciplinary nature of the subject, which made it very hard to 
conclude something about the area in a traditional way. This is perhaps a bit surprising 
about a subject that is being offered academically at leading academic institutions and that 
has good employment market. Educational scenario discussed above proved to be the 
strong reason that created indecisiveness regarding the choice of the career path. The 
answer concerning the educational scenario in ITS was a quite obvious one, since any 
education offered or research conducted within ITS or even in transportation area is always 
offered as a part of the civil engineering or environmental engineering departments. An 
example of such educational framework could be found on the ITS Canada web page (ITS 
Canada, 2004): 

A Career in ITS — Education and Ongoing Training 
Across Canada, there are a number of ITS initiatives in post-secondary training, 
predominantly emerging as extensions of transportation streams within civil engineering 
departments. Certain hotbeds for ITS training and research have emerged, particularly in 
Toronto and Montreal. As well, most institutions active in the ITS domain have some focus, 
such as safety at the University of British Columbia and transportation logistics at 
Montreal’s Polytechnic… 

When ITS is examined in this light, several interesting questions emerge: 
• Why should the field of ITS, be mostly limited to civil or environmental 

engineering departments?  
• Has the word “intelligent” in the phrase intelligent transportation systems, got to do 

anything with the department of civil engineering or environmental engineering?  
• Do the concerned departments at least attempt to define the word?  
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• Are these sciences ready to answer any philosophical questions regarding 
“intelligence” or any other relative aspects? 

Answering the above listed questions can be right direction to solve the uncertainty 
persisting in the aspects concerning career. It is quite evident that ITS require skills from a 
variety of backgrounds, and it certainly provides the necessary grounds for work by 
providing interesting problems too, but lacks in providing the people coming from different 
back grounds (other than civil or environmental engineering) with a way of linking their 
backgrounds to prospective career. As a result, people working in ITS have multi-
disciplinary paths in front of them which has resulted in lot of confusion regarding the area.  

4. Conclusions 
This paper certainly asks more questions than it actually answers. But we believe they are 
important questions and need to be addressed, since any attempt made to answer these 
questions will in fact help in providing a clear directive in the ITS area. In this paper, the 
philosophical groupings, together with challenges resulting due to the existing educational 
framework within ITS are clearly identified. Regulating control over such diverse 
philosophical approaches has become highly impossible. But it is hoped that this kind of 
directive provides people with a clear understanding of the area and aid in cutting down the 
day-to-day challenges that the researchers in ITS area face with. 
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Appendix 
Question regarding “eligibility and entry requirements”  
Question: I have a background in mechanical engineering, am I eligible to work in the area 
of ITS?  
Question: I have a background in computer science, am I suitable to work in the field of 
ITS?  
Question: I have a background in economics, can I work in the ITS sector?  
Questions concerning educational scenario 
Question: Does there exist a degree in transportation? 
Question: Does there exist a degree in ITS? 
Question: I have a background in mechanical engineering. I am pretty much interested to 
work in ITS. I want to pursue further education (master study or research leading to a PhD) 
in the area of transportation. What kind of education is being offered and what kind of 
degree will I earn from this education?  
Question regarding “career”  
Question: Earning a degree in civil engineering (or environmental engineering) contradicts 
my actual back ground, as a result I (will) have two different paths ahead of me, which one 
should I choose? 



680 S. Yella et al. 

Question: I am only interested to spend some part of my career in ITS, not a lifetime! In 
this case would a degree in civil engineering or environment engineering be a flexible 
option, if I want to get back to work in my area of specialisation? 
Question: I am basically a computer engineer, pursuing research in the area of ITS. As part 
of my research, I am trying to test and apply some technologies of computer science like 
knowledge management, computer vision, expert systems, neural networks etc. on various 
problems within ITS. Much of my work require skills and in depth exploration of the 
subject areas of computer science rather than the subject areas of civil engineering. I only 
have very little knowledge about civil engineering. Is it wise that I still get a degree in civil 
engineering? 

The survey has been conducted on a single day and the following classes of people were 
interviewed (See Table 1.): 

Table 1 
 

Professors (the Professors have done good amount of work in Transportation)  2 
PhD Graduates (All the PhD graduates have done research in ITS area) 4 
Software engineers working for ITS solutions     4 
PhD student working on an ITS project       2  
 
Total          12 


