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A Method for the Selection of Underwater Multimedia Routing
Protocol Stack based on the Similarity Model

DongHyun Shin*, Changhwa Kim'"

ABSTRACT

When communication such as light, radio wave, or magnetic field is used underwater, the communi-

cation distance is very short, so sound waves are mainly used. However, by combining the strengths

of each medium and communicating, stable communication may be possible. Underwater multi-media
communication requires a protocol stack that supports it, which is very complex. To this end, this paper
proposes a standard protocol stack and modeling technique to enable easy protocol stack modeling for
the purpose. In fact, in this paper, a random model was created and analyzed through the proposal of
modeling elements and similarity measurement methods, and as a result, it was analyzed that it was
very helpful in creating a new model based on a standard model.

Key words: Underwater Protocol Stack Modeling, Underwater Multi-media Communication, Complex
Communication, Underwater Multi-media Protocol Stack
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Table 1. Elements for Protocol Stack Modeling.

Modeling Elements Range Explanation
10 If you need a protocol converter device between every PHY and MAC
Necessity of 5 If about 50% of the protocol converter device is needed between PHY and
PHY-MAC adaptor MAC
0 If you do not need a protocol converter device
10 If you need a protocol converter device between every MAC and NWK
Necessity of 5 If about 50% of the protocol converter device is needed between MAC and
MAC-NWK adaptor NWK
0 If you do not need a protocol converter device
N ) . 10 If you need a individual interface between every PHY and MAC
ecessity o = o T - :
PHY-MAC interface 5 If about 50% of the mdlv'ldual interface is needed between PHY and MAC
0 If you need a common interface between every PHY and MAC
N ) " 10 If you need a individual interface between every MAC and NWK
ecessity o - o PR SN ,
MAC-NWK interface 5 If about 50% of the 1nd1V}dual interface is needed between MAC and NWK
0 If you need a common interface between every MAC and NWK
N ) . 10 ‘When not using integrated MAC between PHY-MAC
| Necessity of 5 If about 50% of the integrated MAC is needed between PHY and MAC
integrated MAC -
0 If you need a integrated MAC between PHY and MAC
When the communication media does not have a MAC layer and requires
10 an additional device such as an adapter, or when an individual interface
is utilized
Scalabﬂlty_ of _underwgter When the communication media has a MAC but does not utilize a common
communication media 5 .
interface
0 Communication media has MAC, and when communicating between upper
and lower layers through a common interface
10 When it is necessary to utilize most of the unique characteristics of the
communication media
Utilization degree of - N X . .
media characteristics 5 When it is more Almiportant to easily dc}d a commuplcatlon media than the
unique characteristics of the communication media
0 When it is most important to easily add a communication media
10 When a link controller is used, but an interface exists in each MAC and
Necessity of link upper layer
controller 5 In case of using link controller and interface together
0 When not using link controller
Possibility of to increase 10 If there is clearly a medium to be added in the future
the number of underwater 5 If there is a possibility that media to be added in the future exist
communication media 0 When there is no possibility that media to be added in the future exist
D . t . 10 When the unique characteristics of the communication media to be added
cgree ol importance in in the future are very important
the utilization of
underwater When it is important to utilize the unique characteristics of communication
communication specific 5 media to be added in the future, but it is not necessary to utilize all
characteristics for future characteristics
addltlonql ur'lderwatgr When media scalability is more important than the use of unique
communication media 0 . Lo .
characteristics of communication media
10 When an individual MAC controls itself or is controlled by a high layer
When the unique characteristics of the communication media to be added
Layer to control MAC 5 in the future are important, but is it not necessary to utilize all
characteristics
0 ‘When the integrated MAC controls related functions
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Table 2. Descriptions of Elements for A = (m, ;,m; 5, m; 55sm; )

No. Elements Descriptions

1 m; Whether an PHY-MAC adaptor is used to or not

2 m; o Whether an MAC-NWK adaptor is used to or not

3 m; s Whether an PHY-MAC interface is used to or not

4 m; Whether an MAC-NWK interface is used to or not

5 m; s Whether an integrated MAC is used to or not

6 m; e Scalability

7 m; - Utilization degree of media characteristics

8 m; g Whether an link controller is used to or not

9 m; g Possibility of to increase the number of underwater communication media
10 m; 1o Importance of utilizing unique characteristics of communication media
11 m; g, Layer to control MAC
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Table 3. Vector Element Values by Model,

- (24 1) IM-DLL¥ MS-PHY Ate]ef 718 <1

EEE PSS
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- (29 5) MMS-DLL MM-&+$8 223 A4

Model M Mo i3 M 4 M5 Mie M7 Mig Mg Mi 10 M1
1 0 0 10 0 5 10 0 0 5
2 0 0 0 0 0 5 0 0 5
3 0 0 10 10 10 5 10 10 0 5
4 0 10 10 5 10 0 10 0 5
5 0 0 10 10 10 10 10 0 0 5 10
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Fig. 6. Similarity between Models (Graph).

Table 4, Similarity between Models (Numerical),

Distance Model 1 Model 2 Model 3 Model 4 Model 5
Model 1 0

Model 2 12.25 0

Model 3 17.32 21.21 0

Model 4 16.09 18.95 14.11 0

Model 5 18.03 2291 15.00 18.28 0

= =g (Fig. 6), Table 49} Zo] =&3|Wl 23 29 12 =
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Table 5, Vector Element Values by Model (2).
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Table 6. Similarity between Models (Numerical)(2).

Distance Model 6 Model 7

Model 1 23.98 16.58

Model 2 27.84 8.66

Model 3 19.36 21.79

Model 4 18.81 21.31

Model 5 15.81 25.49
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10 11

(b) Model 7

Fig. 7. Similarity between Models (Graph).
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