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Implementation of a Fragmentation Method for Flow Control
in Underwater Multi-media Communication
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ABSTRACT

Underwater communication is necessarily useful for various application domains such as saving of
human lives from underwater disasters, marine resource exploration, underwater military fields,
underwater environment or ecosystem monitoring, fish farm monitoring and management, etc. Even
though the acoustic wave has been the main underwater communication media until now, several media
such as optical waves, VLF/ELF waves, magnetic fields, and infrared rays also began to be treated as
possible media for underwater communication. If these underwater communicate—possible media are used
mixing together, the underwater communication can be much more reliable and efficient through
complementing the disadvantages of each communication media with advantages of other communication
media. In fact, mixing and using multi-media for underwater communication requires the data flow control
in the connection process of different media due to their communication speed gaps and bandwidth
differences, and, specially, in the flow control, the appropriate message fragmentation technique is required
inevitably. For this reason, this paper presents a fragmentation framework and technique necessary to
the flow control in the underwater multi-media communication. In addition, through its implementation
and experiments, this paper shows the feasibility on the realization of the multi-media based underwater
communication.

Key words: Underwater Communication, Multi-Media Underwater Communication, Underwater MAC,
Underwater Integrated MAC
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Fig. 1. Bottom—up Integrated MAC Logical Design,
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Table 1. Bottom—up Integrated MAC MIB

Elements

Explanation

Current_Media_Type

Type information of current media

Current_Transmission_Cycle

The transmission cycle of the current media

Current_Payload_Length

Mean payload length of current media

Media,_Type

Mean Media, Type Information

Media,_Transmission_Cycle

Mean the transmission cycle of Media,

Media,_Payload_Length

Mean payload length of Media,

Media,_Search_Cycle

Mean the search cycle of Media,

Integrated_MAC_Address

own integrated MAC address

| o5 oA S0 A T3 A
Ao & el o] glomg ThE ulA|
9% E3 MACH] W44 pASHow
o}

2.3.3 &3 MAC Address Table

BalE A% MAC F4& itz oz &)
. a8y oF miAd 54 98 74 2=
A& z7] W&ol o= st o] de] MAC F4
ZHA "t o] A miAle] Ao wtg} MAC F
29| do] 2 gy Fo] Fold ¢ oy, x=v}
7H WA S e mAE BHAZdeA EHS
op71E = Tt wEA EE3ME 5 MACY 4
7t £ 75, B3 MAC F4 @S 93 gHol&e
s oF gt

Blo]E F2= Table 29} o] Aol thx wj
AE zZte =29 /I8 MACY F4 He &
Aold £ glomg wiAE F4H FFS

2ok a7En

i

Table 2, Integrated MAC Address Table Elements

3. =& L& x| SLoM SSHO0IE 2let T
Hal 7| =odel3a

o5 mjA FAANAM EFA] Z1He AASAL T
st o] sdslof & Aol v Zd Y=
AAZE g H o of Ftt & =&olA AAskE &5
Ao E AR G 7Y ZEd A= Fig. 33 2

tUpperlayeidatai=ception « Data transmission toc upper layer

« Receives the neighbor node’s

integrated MAC address * Integrated MAC address transmission

!

« Optimal communicaticn media » Fragmented data assembly
selection and payload length search

« Fragmentation « Error control

+ Communication fault message control * Lower layer data reception

« Data retransmission * Integrated MAC address verification
Send Node Receive Node

Fig. 3. Fragmentation Method Framework for Flow Control,

Elements Explanation
Integrated MAC Mean integrated MAC address
Media Type Mean each media type
Media Address Mean MAC address for each media type
Media Address Type Mean the address type for each MAC address
Status Means the connection status of the media
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Table 3. Implementation Environment

MCU Cortex-M4 2MB Flash Memory
Tool IAR Embedded 7.80
CommUNEAton | Biuetooth, CC2530, LIFT
Data Type JPG
Data Size 1739 Bytes
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Fig. 13. Fragmentation sending process,
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Fig. 14, Data Assembly Process,
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