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Abstract : With the advent of Electronic Chart Display and Information Systems(ECDIS) and Automatic Identification Systems (AIS) as
the principal navigation equipment of E-navigation strategy, mariners will begin to practice “e-navigation” and increasingly rely upon
these systems to navigate safely and efficiently. However, these electronic systems require "e—inputs” in order to function. At present,
the choices for e-input are limited, and they are installation dependent. This means that the mariner must be suitably equipped in order

to use an alternative e-input. If the primary e—input is lost, and the

vessel is not equipped to make use of suitable alternative e-inputs,

then continued operations will have to be done the "old fashioned way” using conventional navigation. The final objective is a
recommendation of dual harbor positioning system on the most appropriate mix of positioning systems to satisfy the marine needs for

radionavigation, positioning services.
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Fig. 1 Using example of position information in a harbor
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Fig. 2 System providing a position information in the harbor
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Table 1 Harbor Entrance & Approach Users Requirements
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Table 3 Recommended Radionavigation System Mixes
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Consiruction | 01m(V) |™° | Applicable S| Applcable ]Ce}ge]gff NGPS RadarProcedures | Timing Loran-C WAAS Clocks
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Table 4 Availability regarding to the MTBF

MTBF Availability
1 month 95.55%
2 months 97.59%
4 months 98.60%
6 months 99.00%

1 year 99.34%
1.5 years 99.48%

2 years 99.54%

4 years 99.64%

8 years 99.68%
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Fig. 5 Variation of Availability with MTBF
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Fig. 8 Evaluation of Capability of Radionavigation system
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Fig. 9 Dual Harbour Positioning System
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