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Abstract  
 
We will discuss two important and practical networking research problems.  The first is how to optimize the 
design of a multilayer telecommunications network, where the traffic streams follow realistic traffic models 
including Gaussian and Poisson Pareto Burst Process (PPBP), for which we provide a validated polynomial 
time heuristic algorithm for optimal capacity assignment at each layer. The second is how to provide path 
planning for telecommunications cables. Considering the facts that billions of dollars are spent every year on 
new cables, and that the current practice for cable path planning is a manual approach, there is a clear urgent 
need for development of software for optimal cable path planning. Cable path planning optimization is a multi-
objective optimization problem that aims to trade off cost versus risk to the cable of various human and natural 
causes subject to constraints associated with the terrain characteristics, human activities and legal-regulatory 
restrictions. Cable path planning must be scalable and this is a challenge because the data required and used 
on the earth surface and ground motion is of a very high resolution. Notice that path decisions are made meter 
by meter and path lengths are of thousands of kilometers. We will present a scalable solutions based on the 
Fast Marching Method (FMM) for his important problem of cable path planning. This work was funded by the 
following grants from the Research Grants Council of the Hong Kong Special Administrative Region, China: 
CityU 123012, CityU 11200417 and CityU 8/CRF/13G. 
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