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Abstract We show feasibility of deployment of global wireless communications network with
airliners, especially for disastrous vast areas by earthquakes or a tsunami as well as unwired regions
of the global to extend Internet access. In this study, we collect flight information data related to civil
aircraft passing through, especially South Korea, Japan, United States, and Europe. From the collected
data, we obtain hourly available service area ratio and cumulative average service area when airliners
are equipped with a long range wireless communication gadget. Then, we reveal that it is possible
to deploy global wireless communications network using airliner ad hoc network.
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Fig. 1 Airliner Ad hoc Network
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Table 1 Flight Information Data for Airliner

Label Value
Time 20141125171417
Region europe
Latitude 40.5503
Longitude -3.5749
Bearing 359
Altitude 2875
Speed 202
Aircraft Type B788
Source Airport Code MAD
Destination Airport Code SCL
Flight Number LA705
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Fig. 2 Flight Information Data Acquisition
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Fig. 10 Service Area Ratio in Europe (10,000ft)

80km
e 4,0k M

e 2 0kmM

AeE %7 50009 Ee A$HTE AL ol Phase)ol e %%7194 orA %%é’x_— A e
G717 FZoletr] wiEel 50008 E thu] HY 3 FE ALt owd A F3sto] A
ol A= 91.64, 95.05, 97.40, 99.01, 99.89, 100% + <t HttE= FAo] gl7] W&ol 10,0009 E o]
o, Wil AE 89.83, 9274, 9539, 97.25, Ao dFI|Zr MASE Ao ntEA = #
08.48, 99.34% = e WA o] Mu|AZ AFdtt. wE 7FE u% AR FusdrHT]
B =RoAs a3 E 53 22 FASAY Fig. 9= «d XA 7| =7} 10,0009 E2]
o] 7Me oRE sy Ya Aula b ASE =AS AR ANE Mua st 99
A9 &S Asrlel 5000 ERTE F o H&o] M & A= ZhZE 869, 2813, 62.72
2o e AFTEE 10,0000 EE AH 2~ 7bs 7951, 8869, 93.06%0]H, EFo] &te oA 6
49 HE&S Axete 7l 1xE2 AASINIY AREH A9 10A7HA 9 #Hit ke 747 648,
2
E e 2 00k M
o ———160km
<
el e 1 2 0km
'S
o 80km
(7]
e 40k M
) 0km

500
600
700
800
900
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000

Time

Fig. 9 Service Area Ratio in Japan (10,000ft)

_16_



Journal of the Korea Industrial Information Systems Research Vol. 21 No.2, Apr. 2016 :11-20

21.78, 52.14, 69.25, 78.1, 83.14%°]t}. Lo 7
3 e A9t el a9 A2 ggol 200km
7 sol= Aul 2 sbs el gl 90%E WA

e
2 oF wAAlel A Aol A
7] W&l Aow FHET

Yol 1oolfre Yol HEVE HA EE 42 &5 Mi|lA Jts 9
o i FART tEH} FE = U= Aol
wEol Ao g =AHC) TayPdAes 22y 4 ¥ 55 YEU]
Fig. 102 FHoA 71+ =7 10,0009 E9 8l sl A - ghell wep ddstA 27 &
BAEE EAS AoZ AFH MY s 99 AR Jbﬂo}—: SIEW 7]eS AlFgH8]
Hgo] 7k & A$= zZ+z 1153, 3539, 7497, ® =FAA e 9F3Fe AMu|xa 99 7te AL
91.56, 96.98, 98.81%¢°]H, &Fo] st o 6 7|+ &< 7‘]:”4 zt A ety 3715 ESt
AREH A 10A7HA1e] itk 47 91, o A Qe Mujavt s ofE 3
28.82, 64.23, 82.22, 89.77, 93.04%°|t}. 2> oF  Ag F ‘179 A& AHF FAHFMES Fo=EH
2 A, 53] va gy Ao e xE H o vl @9 Aula Q9 (20/40/80/120/200km) =
100
90 e
50 [ —\
2 70 /S - \\
E /) — AN\ ——200km
| e yy o~ \\ " ——160km
3 40 —/ / N\ 120km
§ 30 -~ e 80km
20 — / \ S —40km
e —~—
88388538835 ¢.¢:¢883¢888z:¢8¢8¢8
™ I AN AN NN
Time
Fig. 11 Service Area Ratio in United States (10,000ft)
27F Aghdl o]= QI WEVF Foup WAe] n HA GAVEHA o= Aol F 1 AH] 27}
o]l Hla] zto} AujAor FEeol WEIL Fol &gk 29 O]E“é‘ 755 ol&dt] wo R
?q vl 7] Gt AF Algko] m=po] Hla] #r] Fld # JEFH AT 160kme] A=

el Ao 7 Wl

Fig. 112 w]=oA 7% %7} 10,0009 E <]
AE EAS Aoz A7bd AMujs JbEs Y
v &o] 7hE 2 A= 47 10.86, 32.21, 64.75,
80.6, 89.04, 93.7%°]H, ZFo] 3t o7 64
FE A 10A1 74 o F gk 247 896 27.56,
58.42, 75.28, 84.89, 90.6%°]t}. w
Aol e Mux= Tk 1% gz
33wl o wpEba] Alzke] wE H|ATE o}

200kmoll W& &

99 geaa.
Selttebe] 49 Fig. 1291 2ol wel Au

Geo] 2e 7o At 70 0

j}o]7]' 0101 7]’—132 %O]7l

_17_



A Study on Deployment of Global Wireless Communications Network with Airliners

20km 40km 80km 120km 200km

Fig. 12 Service Availability Density in South Korea

- =S FER T AHU ARz Algo]l Ao ARl A el Altko] Aol thsl
beds #HAE ¢ AAT9] I e Myl A diw pH AqHlA Vb "ES Figo 149
dgo] 80kmel FFEte Fo e FEOAM & o]l Fu ZEAJSITE ofAJofelM Wt Fow
off Agat Farol W =g wiASA 5 ke ] diiEol ds Akl 245t
oS E Ao 2A 5 JIEU MHIAE AlE 7] w99 AHls g o] 20kmi Hoj=
o= Aol 7hed Aem AzbE. Acke] A dhi-Zels Ferle & F4 4
Ao A5 yusEy e Fart ok HUl AHlATL heds &9 5 9l
40kmW+ = Fig. 15¢} Fig. 1604 XHi= nfe} o] {33}

] - =

A A HE HxY AfdE: Fo T F¥ =H4FH A

of tigh Fa el Mu|x7t 7hed AAH B As] giFE w@e] Anjs g Yol 200kmel 7
AAT Aol § A Eo tiafA 54 AU AH|AE AT

20km 40km 80km 120km 200km
Fig. 13 Service Availability Density in Japan
ME FEZE QA FxE] 7] widd v &

A Au 2 b ARAE A 2EI nF R
A
=

AE Ul MU =7} 7he s AR Bol xRt A

Mok 4
2
=
>,
)

U

)

q

)

PR

AZPE AEls bs G e 90%E WA %tk aFe 3% Se Am
s Rols o 7%l @k $ 2E A WAR T2 Al 3o g
$F B AGEATOR FTINE AT £ Aol ws) T Az by ARt AAS
A=A NE Aelah] gd dre] Aol Bee FAR F Ak oled AL MR
oE Add "o Ad 2011d AT FAR 9 =ES B ANsE AFHE Qo) WA



Journal of the Korea Industrial Information Systems Research Vol. 21 No.2, Apr. 2016

111-20

20km 40km 80km

120km 200km

Fig. 14 Service Availability Density in Dohuku Region, Japan

20km 40km 80km

120km 200km

Fig. 15 Service Availability Density in Europe

9 Aulz delmz Al s
2 Auetqny Asow we Au)

20km 40km 80km

Fig. 16 Service Availability

5 & &

2 EEolAe

J"l_7] H ‘2:‘ LﬂE%ﬂ 7]%—% 0]%;‘5]_0;] »3]_15_01]
}\-] X]/J-Oi Uk] O]E-]L-ﬂ }\-]H]_/_\_% Xﬂ%’—*&‘]——‘g— 3_1

o] 7hedkA o ofFo disiA =<ttt olE
A WA =, A&, FHA =Y dE
e &7 +F ARE 115 44 ?JTo}
i, o2 EfiE 20, 40, 80, 120, 160, 200km g+

:L

120km 200km

Density in United States

00kmel S @, DB, 49T T gy
A o) 90%el dald 2 647E A 11
AZRA FA QB A 2 AlFsE Rle] 7
See gAsdn webd ey aE B
2 B8 dal7t wAS A Aol FFAE of
gobol &F TA ABEATE A%s THY
G oglow], ol®u ofjeh Y 249 350
£ AU EUE Fa T4 AR AN~
2 ATRE + UL Aoz nat ¥ A7



A Study on Deployment of Global Wireless Communications Network with Airliners

N B AFN EEHE w9 Aulzs G
we Aulz b g ugs vz b
MEE g $FIE g8 T2 FAL
A TES A% MEDD T2 R B ALY
o) A AYstaA gk

References

[1] Ehssan Sakhaee, Abbas Jamalipour, and
Nei Kato, "Aeronautical Ad Hoc Networks,”
WCNC 2006, Apr. 3-6, 2006, Las Vegas,
NV, USA, pp. 246-251, IEEE Press.
(conference)

[2] Vivek Kumar, Arti Rana, Sanjay Kumar,
"Aircraft Ad-hoc  Network (AANET)”,
International Journal of Advanced Research
in Computer and Communication Engineer
-ing, Vol. 3, Issue 5, pp. 6679-6683, 2014.
(journal)

[3] IATA Business Intelligence  Services,
“TATA Air Passenger Forecast Shows Dip
in Long-Term Demand,” Nov. 26, 2015, No.
55, IATA. (article)

[4] B.R, “Air passengers are being offered
more ways of getting online,” Feb. 22, 2016,
The Economist. (article)

[5] Josh Lew, “JetBlue To Provide Gate-To-
Gate Wi-Fi Connection,” Jan. 27, 2016,
Travel Pulse. (article)

[6] NTT DOCOMO, Inc. , "Great East Japan
Earthquake: Damage and
Status,” Apr. 28, 2011. (slide)

[7] Federal Aviation Administration. "Aviation

Handbook: FAA-H-8083-9A)"

Administration,  2008.

Restoration

Instructor’s

Federal

(book)
[8] Google Developers,

Aviation

“Google Maps Java
-Script API: Heatmap Layer,” Google Inc.,
2016. (e-book)

[9] Anna.aero, “Top 15 routes in relation to
capacity, ASKs and frequency revealed,”

_20_

Aug. 25, 2015, airline network news and
analysis. (article)
A A 74 (Jinkyeong Kim)

- 48] %)
o O}t A =} st FEHAL

fs

EEE

Y LSRRt
c@EReEUds] 2 AR
a3 gl

Resource management



