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This thesis is concerned with a study of novel mathematical model of macroscopic
road network mobility. The approach taken herein is based on the well established
framework, called cell transmission model (CTM). However, the conventional CTM
(herein called S-CTM) cannot capture the mixed composition of vehicle types (e.g.
truck, car, bus), the essence of which is critical to many applications in practice.
CTM is therefore originally generalised into so-called M-CTM in this thesis so as
to consider the heterogeneous mobility, i.e. with more than one class of vehicles.
To test the accuracy of developed model, both real networks (Phayathai and Sathon
roads) and imaginary networks have been investigated in this thesis. The modelled
results of S-CTM and M-CTM are compared with the actual measurement for the real
networks and with the simulated result in microscopic level from MITSIM. Based on
the obtained results, both S-CTM and M-CTM are capable of modelling the variation
of vehicle density on each road segment accurately. This finding is confirmed for
signalized/non-signalized networks as well as for small network like Phayathai road and
large network like Sathon road. Further the proposed, M-CTM is more accurate than
S-CTM significantly in uncongested network with non-stationary vehicle composition.
It is therefore expected that the proposed mobility model in this thesis would be well
applicable to model large-scale road network like expressway or highway systems.





