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Applying intelligent technique to railway scheduling 
 
 
Rail transportation is faced with criticism due to it’s attributed to not having a 
proper scheduling system in place. Although developed countries use state-of-the-
art technology solutions for railway scheduling, most third world countries, 
including Sri Lanka still perform railway scheduling manually. This project proposes 
an automated solution to railway scheduling using Genetic Algorithms. 
For railway scheduling, alternate methods of optimization are to use the experience 
of the dispatchers in creating schedules, or to use a conventional database approach, 
which consists of past schedules from which queries could be made to determine the 
optimal schedules from the available schedules. Due to the non-algorithmic nature 
of railway scheduling, the use of an Artificial Intelligent technique such as Genetic 
Algorithms provides the best method of optimisation. 
 
The problem domain considered is a single, one-way track linking two major 
stations, with several intermediate stations in between. The number of trains 
available for allocation and the commuter demand for each route is determined prior 
to making the schedule. Based on the commuter demand, the number of trains for 
each route is allocated. The system has been developed to model a schedule for a 
given day as a chromosome consisting of the schedule for all the trains allocated for 
the day. The chromosome consists of five genes representing the Departure Time, 
Arrival Time, Speed of Train, headway (time-distance between two consecutive 
trains) and the TRai Type. Once the Chromosome structure has been constructed, the 
full life cycle of Genetic Algorithms is applied until the optimal schedule is 
generated. The output is the schedule, including passing times of intermediate 
stations. The system output can be made available to the Dispatchers and also on the 
web for commuter information inquiries. The system has been developed using 
Microsoft Visual Basic and implemented for use on a Microsoft windows 98/NT 
platform. 
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A heuristic - based approach to effective exploring of large knowledge bases 
 
 
Exploring of expert systems with large Knowledge Base (KB) are very time 
consuming and inefficient. Human experts have some heuristics about the selection 



of rules for answering questions. This feature has not been exploited as a feature of 
expert systems to date. Expert system technology has researched into various 
techniques in conflict resolution. The issue of need for exploring large KBs for 
answering questions has not been addressed. We argue that this can be addressed by 
considering how human expert heuristically analyze and classify their knowledge 
for problem solving. 
 
In developing this approach, a rule analyzer is developed for classifying rules 
depending on various heuristic measures such as commonly used rules, conflicting 
rules, unused rules, etc. and fed into the heuristics module. If the heuristically 
selected rules are not sufficient to answer the question, the system explores the main 
KB. If this option is also failed, the user is allowed to introduce new rules to the main 
KB. 
As time goes on, since the system avoids the unnecessary exploration of a large KB, 
this approach clearly reduces the reasoning time but improves the accuracy of the 
answers. Further, it provides a sensible mechanism to update the rule base, by KB. 
Our approach extends the list of traditional features of expert systems; processing of 
incomplete information, explaining ability, handling uncertainty, ect. By adding one 
more feature of heuristic-based rule analysis of human experts.  
 
The prototype of the system is tested incrementally. At present system shows a fifty 
percent reduction of reasoning time on the average. This figure improves as time 
goes since the heuristic model evolves during the process of using the system. 
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A framework for developing a computer - based mathematics learning system 
 
Computer based learning has been one of the most significant applications of 
computer technology. However, the use of computer based learning has different 
effects depending on the area to which it is applied. For example developing the 
system for learning mathematics is challenging. This is because computers has a 
means to a physical realization of the world. In contrast mathematics promotes 
abstract thinking. 
 
In addressing the above, we have exploited a learning theory to mathematics 
learning, and deviced a computer based learning environment. This particular work 
exploits David Ausubel’s learning theory. We used an Artificial Intelligence 
technique to emulate this work. In developing the system, we have postulated a 
three-layer architecture namely the visual level, conceptual level and abstract level. 
The model encourages students to use the physical realization at the entry levels of 
visual and conceptual levels and leads to the abstract level. Finally at the abstract 
level there are only numbers. The system is restricted in going backing the process, 
because it encourages students to learn abstract thinking and reduces the physical 
comprehension. As a prototype we have developed the system to teach 
manipulation on fractions. This has been chosen as the area of mathematics 
knowledge to be very poor according to a survey done on secondary education. The 


