
This is the author’s version of a work that was submitted/accepted for pub-
lication in the following source:

Tsang, C.W. & Ho, T.K. (2003) The conflict resolution in connected rail-
way junctions. In Computational Methods in Engineering and Science :
Proceedings of the 9th International Conference EPMESC IX, Taylor &
Francis, University of Macau, China.

This file was downloaded from: http://eprints.qut.edu.au/38388/

c© Copyright 2003 Swets & Zeitlinger

Notice: Changes introduced as a result of publishing processes such as
copy-editing and formatting may not be reflected in this document. For a
definitive version of this work, please refer to the published source:

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Queensland University of Technology ePrints Archive

https://core.ac.uk/display/10901267?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://eprints.qut.edu.au/view/person/Ho,_Tin_Kin.html
http://eprints.qut.edu.au/38388/


Conflict Resolution At Connected Railway Junctions 

C. W. Tsang and T. K. Ho 

Department of Electrical Engineering, The Hong Kong Polytechnic University 

Hung Hum, Kowloon, Hong Kong 

tcwden.ee@polyu.edu.hk 

Tel.: (852) 2766 6143, Fax: (852) 2330 1544 

Keywords: Railway transportation, Junction traffic, Conflict resolution, Genetic algorithm 

Student Paper Contest 

Purpose of study: Traffic conflicts occur when trains on different routes approach a 

converging junction in a railway network at the same time.  To prevent collisions, a right-of-

way assignment is needed to control the order in which the trains should pass the junction.  

Such control action inevitably requires the braking and/or stopping of trains, which lengthens 

their travelling times and leads to delays.  Train delays cause a loss of punctuality and hence 

directly affect the quality of service.  It is therefore important to minimise the delays by 

devising a suitable right-of-way assignment. 

One of the major difficulties in attaining the optimal right-of-way assignment is that the 

number of feasible assignments increases dramatically with the number of trains.  Connected-

junctions further complicate the problem.  Exhaustive search for the optimal solution is time-

consuming and infeasible for area control (multi-junction).  Even with the more intelligent 

deterministic optimisation method revealed in [1], the computation demand is still 

considerable, which hinders real-time control.  In practice, as suggested in [2], the optimality 

may be traded off by shorter computation time, and heuristic searches provide alternatives for 

this optimisation problem. 

Methodologies: This paper focuses on applying a heuristic optimisation method [3], Genetic 

Algorithm (GA), to search for the optimal (or near-optimal) right-of-way assignment for trains 

approaching an area with two junctions.  However, the traditional genetic operators, crossover 

and mutation, pose difficulties in this application as they often produce right-of-way 

assignments that are outside the solution space because of the definitions of the chromosomes.  

Two chromosome scanning methods, forward and rotation, have been developed to locate the 

invalidity of the chromosomes and modify them before they are admitted to the next 

generation for evolution. 
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Results: A performance comparison between the two scanning methods has been carried out 

by computer simulation.  It involves two trains on each incoming routes of two connected 

junctions.  The size of the solution space is 90 and the initial population size is 16.  The cost 

function is the total weighted delays of the trains.  The mean costs (over 100 trials) of the best 

chromosomes evolved using the two scanning methods are shown below. 

 

Both methods enable convergence toward the optimal solution, but rotation scanning is found 

to be more effective since it provides more radical modifications on the chromosome so that it 

can offer more exit routes from the local optima. 

Studies are also performed on the use of first-come-first-serve (FCFS) assignment as a seed to 

improve the GA search.  Results have shown that the priorities of trains also have a significant 

effect on the optimality of the assignment and this will be discussed in more details in the full 

paper. 

Conclusions: Optimal traffic control at connected railway junctions requires large 

computational demands and GA provides a means to generate a fast and near-optimal solution.  

Two scanning methods have been developed so that the advantages of the two traditional 

operators can be preserved.  It has been shown that seeding with FCFS helps improve the 

performance of the GA search. 
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