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A multi carrier selectable routing scheme by normalized transmission characteristics
(MCS-NTC) at marine multi-carrier MANETS
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Abstract: Marine data communications still look for a novel data communication system at sea because of the restriction
of bandwidths and costs of current carriers. In order to make the most efficient use of the broadband land carriers
at sea, this paper proposes a routing scheme (MCS-NTC) at a marine MANET model. The routing scheme optimizes
the route by choosing optimal nodes and carriers among the traditional and land carriers based on normalized transmission
characteristics of applications and carriers. The performance is compared with the max-win method (OMH-MW)
scheme considering the specific values of transmission characteristics. The result shows that our scheme derives
more efficient routes than the previous one in terms of the transmission characteristics such as bandwidth, cost,
delay, the number of hops and carriers.

Keywords: Maritime Data Networks, MANET(Mobile Ad Hoc Networks), Multiple Carrier, Normalized Transmission
Characteristics Routing Scheme, OMH-MW Method
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Table 1: Marine Communication Characteristics[1]
(a) Carriers” Transmission Characteristics

WLAN |HSDPA| LTE

WIMAX| WiBro | VHF '”@fat VSAT

P AAA | =747
Ly L]» gg'g] =3
Hel | 01 5 5 50 14.2 50 7‘3%1 W o1 5g
(km) A9 | e
ojpx|Ad Hocl g0 | 1o [MMR | g0 | 910 | 9o | go
[SIe] —/]_}g P =] P =] /]_‘5 AT AT AT AT
P
%bgs‘)é 54M | 144M | 60M | 70M | 37M | 100k | 392k | 128k
2| A A

P 22 70 10 25 10 0.1 500 250

HSD
QA7) 8 7%

olg | 9 ok | )N g31e) | 9 A ER
2% | dud H2-45) 014 Caamhandl B8 | Soh [s0ne
plinel (-@ilg;o}
(b)  Transmission  Characteristics  required by
Applications
oq 27 AFEA
° #5 | Azdss Ao ssew
SAFETY/(2H3) EE 1Kbps 10ms 1054
MAIL(H o, k)| - 150Kbps | 500ms | 2.5%HY
WWW(s1) T3 1Mbps 400ms 3vhg
VoIP(&4) EEN 500Kbps 20ms 2vH4
IPTV(%7d) Hax 1.5Mbps 50ms 59H<Y
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Table 2: Normalized Transmission Characteristics
(a) Carrier’s Normalized Characteristics

WLAN | HSDPA | LTE |WIMAX|WiBro| VHF

A&E | 77.14 | 2057 |85.71| 100.00 | 52.86 |0.141

S+ 20.00 | 45.00 |50.00| 40.00 | 30.00 | 0.00

A AAA7F 421 | 1383 | 1.80 | 4.81 | 1.80 | 0.00

(b) Application’s Normalized Characteristics
dd | dg | 9
AEE 0.00 0.21 1.43 0.71 214

VolP IPTV

25 | 100.00 | 25.00 | 30.00 | 20.00 | 50.00

A7 1.80 100.00 | 79.96 381 9.82
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{kz—l if{(NB, > NB,)
kE=w(> 1), otherwise

C =k « INC,~ NC}. (@)

where

{k—l if(NC, = NC,))
E=w(>1), otherwise
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Table 3: Experimental Environment for Simulation [1]

A5 27 %k
A& 27 200Km X 200Km
rE g 102 (s, d Al €]&}3r 100)
WLAN(IEEE 802.11)
WCDMA(HSDPA)

Carrier(F-1 ujj ], WiBro(IEEE 802.16e)

MAC, PHY) WIMAX MMR(IEEE 802.16j)
LTE(Long Term Evolution)
Abstract VHF (digital VHF)
Safety and Distress
e-Mail or FTP

S8 Aul= World Wide Web
Voice over IP
IP Television

eSS 10,0003]

AeHuAE Zh F8ol s HAARE Re] 7HA
= %1 Br, Cr, Dr, Hr¥ B @@*}ZJ’(TR)(%H m
s)o|th. 714 Bg, Cr, Dri= A (3), (4), B)& &7
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Table 4: Performance Comparison (w = 1.3)

HA o} Aol s
| 719 o 10%E FA @& Folt}

= e

= 1

sjo] 4]

FHEX w=13 28 SAFETY MAIL WWW VoIP IPTV
C§ H=(82) MCS-NTC(A) 1,026.99 92812 208424 130581 258610
A/B(%) 8.6% 2.6% 51% 52.8% 6.8%
OMH-MW(B) 11,904.20 35570.61 4051113 247183 3792249
B =2(CR) MCS-NTC(A) 99,378.35 24927.38 29,766.00 20,103.79 49462.09
A/B(%) 110.0% 114.5% 150.0% 101.0% 120.0%
OMH-MW(B) 90,322.92 2177614 1984584 1991051 2603313
R HAIZHDz  [MCS-NTC(A) 912 498.71 398.64 18.86 4874
A/B(%) 123.4% 102.5% 103.7% 101.5% 131.4%
OMH-MWI(B} 7.39 486.71 384.55 18.58 37.10
1= 2=(Ha MCS-NTC(A) 781 7.82 7.82 783 7.82
A/B(%) 97.6% 94.8% 91.6% 99.9% 92.9%
OMH-MW(B) 8.00 8.25 8.54 7.84 842
PHEI M Z=(AMa  |MCS-NTC(A) 1.07 1.05 1.06 1.06 107
A/B(%) 56.0% 47.3% 47.7% 84.1% 39.6%
OMH-MW(B) 1.91 2.22 2.22 1.26 2.70
LA ZH TR MCS-NTC(A) 0107 0131 0.108 0110 0.101
A/B(%) 8.3% 9.6% 8.3% 7.5% 8.0%
OMH-MWI(B} 1.290 1.363 1.304 1470 1.259
Table 5: Performance Comparison (w = 1.5)
FHEX w=15 28 SAFETY MAIL Www VoIP IPTV.
CH H=(87) MCS-NTC(A) 1,078.69 99423 225119 143365 296042
A/B(%) 9.1% 3.0% 5.7% 57.8% 7.8%
OMH-MWI(B) 11,886.54 33,216.78 39,259.64 248179 3796728
El8(5) MCS-NTC(A) 99,345.68 24964.37 2979615 20,12290 4940353
A/B(%) 110.0% 106.8% 140.3% 100.5% 188.5%
OMH-MWI(B) 90,347.03 2337640 2123852 2002647 26,214.61
IKIHAIZHDs  [MCS-NTC(A) 917 498.69 39865 1336 4871
A/B(%) 123.3% 102.3% 103.5% 101.3% 131.0%
OMH-MWI(B) 744 487.54 385.10 1361 3718
IE=(Ha MCS-NTC(A) 782 783 7.83 784 783
A/B(%) 97.6% 96.1% 92.4% 100.0% 93.5%
OMH-MWI(B) 3.01 815 847 7.84 837
PHEl 0 5=(Mg  [MCS-NTC(A) 1.08 1.05 1.06 1.05 107
A/B(%) 56.3% 47.5% 48.0% 84.0% 39.9%
OMH-MWI(B} 1.92 221 221 1.25 268
I SH A ZH Ty MCS-NTC(A) 0112 0139 0125 0.104 0119
A/B(%) 85% 10.2% 94% 6.5% 9.4%
OMH-MWI(B) 1318 1.358 1.332 1599 1.260
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Table 6: Performance Comparison (w = 2.0)

ZHEA w=20 g8 SAFETY MAIL WWW VolIP IPTV
e =(5a IMCS-NTC(A) 1,048.35 97039 269554 160638 359211
A/B(%) 2.1% 45.0% 7.4% 81.3% 9.4%
OMH-MW(B) 1155807 215718 3655932 197643 3832375
H|2(CA) MCS-NTC(A) 9936413 25057.88 2987047 2023600 4943720
AJB(%) 109.7% 1013% 1235% 99.8% 186.8%
OMH-MW(B) 90606.63 2472792 2418214 20,269.00 2646632
RIHAIZHDa  [MCS-NTC(A) 9.26 49370 39868 18.89 4874
A/B(%) 123.0% 100.1% 103.2% 100.4% 130.6%
OMH-MW(B} 7.53 498.38 386.39 18.81 37.32
Z=(Ha) IMCS-NTC(A) 7.81 7.82 7.82 7.83 7.82
AJB(%) 98.0% 99.9% 94.3% 99.7% 95.2%
OMH-MW(B) 7.97 7.83 8.29 7.85 8.21
PHEICI2=(Ma  [MCS-NTC(A) 1.08 1.05 1.05 1.05 1.07
A/B(%) 56.8% 84.0% 47.3% 94.6% 41.0%
OMH-MW(B) 1.90 1.25 222 111 261
HHAIZH T IMCS-NTC(A) 0.113 0.104 0.098 0.108 0.145
A/B(%) 9.0% 6.6% 7.5% 7.0% 12.0%
OMH-MW(B} 1.257 1.569 1.311 1.553 1.214
Table 7: Performance Comparison (w = 1000)
7tEH| w=1000 28 SAFETY MAIL WWW VolP IPTV
EH Oﬁ‘g(ﬁ‘?) MCS-NTC(A) 977.82 5024374 823,796.94 39561394 127,260.77
A/B(%) 8.7% 100.6% 247.4% 116.6% 108.8%
OMH-MW(B) 1119133 4993130 33297806  33923L53 11696913
Hl2(Cq MCS-NTC(A) 9939446 22278282 14067738 27392709  3,008.68
A/B(%) 109.3% 548% 21% 69%  1034%
OMH-MW(B) 90,911.16 40680928 6,544,843.00 406287850 §,617.86
E\EAI{!(D;} MCS-NTC(A) 12437 498,69 398.04 80.36 3129
A/B(%) 87.9% 100.1% 103.9% 90.6% 101.1%
OMH-MW(B) 14153 49833 38317 38.66 30.94
E;—”,:(Hq) IMCS-NTC(A) 7.84 7.83 815 7.83 1058
A/B(%) 98.6% 99.7% 89.0% 93.9% 83.7%
OMH-MW(B) 7.95 7.85 9.16 834 12,64
IZHE\CH%:(M;) MCS-NTC(A) 1.07 1.05 140 105 254
A/B(%) 56.6% 83.3% 61.9% 52.5% 105.8%
OMH-MW(B) 1.39 1.26 2.26 2.00 240
kgeg,qz_l(ﬁ) MCS-NTC(A) 0113 0.083 0107 0116 0117
A/B(%) 8.9% 5.4% 8.6% 9.1% 9.7%
OMH-MW(B) 1.263 1527 1.246 1.279 1.209
5. 4 &
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