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Design of Navigation Control System for Bi-Modal Tram
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ABSTRACT
Bi-modal tram is a new conceptual transit mean for public transportation integrating thoroughfare and

railroad vehicle’s characteristics together. This paper describes about a software design which will be applied
to an automatic driving system, which is called NCS (Navigation Control System), considering such
multiplicity of mechanical characteristic. The NCS adopts propulsion, braking, and direction control functions
for a tram and utilizes various sensors to fully take control over such functions. In this paper, we defined
and analyzed the capabilities of the NCS. Those capabilities are designed with a UML 2.0 based
object-oriented modeling technique. Moreover, to ensure the complete operation of such capabilities, a
communication protocol (which is capable of controlling sensors, propulsion, brakes, and traveling directions)
is designed here. Throughout the paper, firstly, all the NCS related functions are discussed in accordance
with the equipments they are belonged to; secondly the UML modeling application techniques for the defined
functions and protocols for the communications between equipments are introduced; and lastly a validation

process for the design specifications is going to be discussed.
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TX 2. MEREET Coverage AT ak

D.M D.S D.I D.Co | D.D D.N D.L D.C S.M S.S MM | M.Ms | G.M G.G
D.M 99 94 96 100 100 100 95 87 86 84 89 87 86
D.S 99 96 97 99 98 100 92 87 88 86 85 84 88
D.I 94 96 96 95 100 100 96 85 81 87 84 86 82
D.Co | 96 97 96 100 100 100 100 98 86 96 85 94 83
D.D 100 99 95 100 100 100 99 85 84 87 86 88 82
D.N 100 98 100 100 100 100 100 88 89 84 85 86 84
D.L 100 100 100 100 100 100 100 89 88 87 88 89 87
D.C 95 92 96 100 99 100 100 0 0 0 0 50 40
S.M 87 87 85 98 85 88 89 0 100 80 81 0 0
S.S 86 88 81 86 84 89 88 0 100 81 81 0 0
MM | 84 86 87 96 87 84 87 0 80 81 100 50 40
M.Ms | 89 85 84 85 86 85 88 0 81 81 100 51 50
G.M 87 84 86 94 88 86 89 50 0 0 50 51 100
G.G 86 88 82 83 82 84 87 40 0 0 40 50 100
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