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Model and methodology

none “EINRETSE
4 G~ ’/mm n 886
LUAS ék\\ //

< / )
\\\\ b = - Landform model I ﬁ
/ ‘v < 7__7”__7_':!// 3 |2 o TEE 0'155
W BN e . . 01 €
h %»)) | el | A“f  Applied a triangulated 2
Fig.H2 Cabll1es wer;:hbrok:n by Fig. 3 C;eologiczl ;_Ii'.:‘.aster piecewise-linear 2D manifold 0' UE;
engcnun ea quake recoras aroun alwan . .
(credit:TeleGeography ) (credit: U.S. Geological Survey) M tlfr: a 3D sfpltlclsﬂ]]a Ea(;rl? point "
in the manifo as a three-
« Hengchun earthquake caused severe disruption of Internet and dimensional coordinate (x,y, z). Fig. 7 Earth’s surface model
phone services in southeast Asia (for several weeks from 26-Dec). Life-cycle cost model
lllustration of cost and risk tradeoff * Life-cycle cost: the total cost over
entire lifespan of a cable and it
« Straight line (great circle) links may not be optimal for cable path Innactltljjrcilelsancdozturlrrgrl:(;":gtotg \rlmz':noeulfl C'( X) — E W, Cyy ( X)
lanning. : : : ’
P J design considerations. \We use a meN
+ Longer cables can improve network survivability. mee'i?gtjgg:;‘r:ﬁgggt'on to evaluate

Fast Marching Method (FMM)

 The FMM offers the advantage of not being restricted to grid
points at each step and ensures an optimal path on a given
triangulated manifold.
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Current practlce Fig. 8 The difference between Dijkstra’s method and FMM (credit: Sethian 1999)

Point to point cable path planning
We use FMM to find the least cost path between two points on earth.

« To address the computationally prohibitive challenges of high-
resolution data and ultra-long-distance submarine cable design, we
iIntegrate parallelization technique with FMM.
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Fig. 5 Current practice of submarine cable path planning Cable network system design
* The initial path is not optimal;  To optimize a cable network, we design the network topology and

« They do not consider the earth’s surface, various risks and restrictions; position branching units (BUs) using Steiner Minimum Tree topology.
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+ They can not design a system of multiple cables: Latency requirements and bandwidth capacity demands are also

considered.
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