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Underwater Multi-media Communication Network based on
Star Topology and a Fragmentation Technique

DongHyun Lim'

ABSTRACT

Seung-Geun Kim”, Changhwa Kim'"

Due to the difference between the underwater communication environment and the terrestrial
communication environment, the radio communication mainly used on the ground cannot be used in
underwater. For this reason, in the underwater communication environment, various communication media
such as acoustic waves, infrared rays, light and so on has been studied, but there exist several difficulties
in operating them individually due to their physical limitations. The concept for overcoming these

difficulties is the very underwater multi-media communication, a method to select a communication
medium best suitable for the current underwater environment among underwater communication multi—
media whenever there occurs underwater communication failure. In this paper, we present an underwater
multi-media communication network based on star topology and a fragmentation and reassembly
technique to solve the problems caused by the different MTU (Maximum Transmission Unit) sizes among
different underwater communication media. We also present the estimations and analysis on processing
times in each of fragmentation and reassembly and the total data amount for transmitting fragments
in our proposed underwater multi-media communication network.

Key words: Underwater communication, Underwater multi-media communiation, Fragmentation, Star

topology
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Fig. 3. Protocol stack of mediation layers,
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Table 1, Mediation Frame Structure,
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Fig. 4. Fragmentation algorithm, (a) Fragmentation main algorithm, (b) CalculateEOF subroutine, and (c) CalculateFN
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Table 4. Fragmentation Algorithm Terms.

Symbol Description

dMID Destination MID

MT Media Type

MTUs | MTU SIZE
fFl1 Full Frame Length
Fn Number of fragments to process
Pn fragment Number to Process Currently

EOF End of Frame
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Fig. 5. MTU Size Search Process for Communication Media on Destination Link,
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Fig. 6. Reassembly algorithm, (a) Reassembly main algorithm and (b) CalculateFp subroutine,
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Table 5. Reassembly Algorithm Terms,

Symbol Description
MTUs | MTU SIZE
Fl1 Length of fragment
Pn Number of fragments currently to be
processed
eof EOF
Fp Location of fragment
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Fragment frame Frame Length

Frame Type Src MID Dest MID

Seq Number Fragment Number EOF PaylLoad

If (EQOF = 0) intermediate fragment

]

— Fragment number * (MTU Size — Header Size)

Fig. 7. The process of calculating the location of a fragment,
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Fig. 10. Graph of the amount of outgoing data to be processed by MTU SIZE.
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