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(Technology Keyword Network and Cognitive Map Analysis: to
prospect promising technology of UAV(Unmanned Aerial Vehicle)
airframe industry)
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Abstract This study aims at providing a methodology for retaining international technology
competitiveness, marketable industry, and sustainable promising technology in a field of new growth
engine industry such as national unmanned aerial vehicle industry. We draw a result by analysing
with tools such as KrKwic, Excel, NetMiner, presenting methods of a Social Network Analysis,
sub-group analysis, and cognitive map analysis based on patent data in a field of unmanned aerial
vehicle industry. As a result, some future promising technologies are prospected as what worths
concentrated investment, such as ’'pilot control tech’, 'identification of friend or foe tech’.

Key Words : UAV(Unmanned Aerial Vehicle) airframe, sustainable promising technology, patent
data, Social Network Analysis, cognitive map analysis

1. M B Zled &S AAste] v A3 34 wis 2 oA}

34714 a9 WsE agd Feldd A

AA = AR-A77)He g wxow  WE AlASHaL, R&DO Wi 7“7]74]@. T ol

S AASL Atk Google, IBM 5 =W 714

* Corresponding Author : hsh@knu.ac.kr I AFLoNAE w1 Y AL A - 7]"24 HIE A
Manuscript ivrd Sep 13, 2016 / ised Sep 17, 2016 / =1 - ]_ —

aciﬁﬁiﬁél%oieéelérm * el e Waa ke wesEe et n v ol

) AEggn BJEE, dxAsr|EdATd, A1 Ak glom™ Googled x-#S T Foxtsxar, +5

2 At g Zox ZrAE § 5 vgred FAsa 9l

3
3 A%t Ads 3544

1
o
(3)]

1



gle]

gluel =7 T EALY

o

-
RS

Technology Keyword Network and Cognitive Map Analysis: to prospect promising technology of UAV

(Unmanned Aerial Vehicle) airframe industry
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Technology Keyword Network and Cognitive Map Analysis: to prospect promising technology of UAV
(Unmanned Aerial Vehicle) airframe industry

Table 1 Method of Analysis of Specific Procedure

Step Specific Procedure
. : . . Analysis method
Analysis & design Selection of target — Data exploration — Selection
Data collection Data collection —  Data preprocessing — Network composition

& preprocessing

Central analysis

Keyword frequency Network analysis of

Network analysis , : — . — (Degree, Betweenness,
analysis subject prestige)
Future Future

Cognitive map —  Comparative analysis

technology discover technology discover

E3jdolHE FHn 7I9=E FEste] 28 0 3 dAY Ade ddsiAnh dAA-E A4
& AAS D ZFEsstE AAY FPE A 2 gud FAS doES AT, 558
At A4 AFdE do] ¥ F Qv Al WA, & dFFoR X3y, dEAE AEAR I
HEYA FA dAs= o MEfAS Aztstst & ®Esinh T FAFgE7])4y EokE o
I UEYA FAY BAS B o] HE 7] ®shE ‘drone, UAV, flight, aircraft, vehicle’ &
AEg =Fste] FAFF7]AY ok VEE 9 "or AAS AL 53 ITH AA 59 &
S B4 vx o r v FAAH AFEE oks oo 2 FA 7 wj$ ELF o AEHE
&3t JAAAE A4S st 1 AdE AL = ourt vz fopdH i dolEol tid A
sto] AE7 AERALE AA FAgEr)Ad £ 3 S A9 slh
ool A W Wy fFd vledAT EokE

Ela=aa e gy 3.3 JIYEHESIEA(Keyword Network
Analysis) 7|

719 HEYAE HB2E YEYZ 24
321 Hol”H &3 2 HAAF T TAEE dolE g8 EMHor EA
AT AgEE SsdoHE 004l 1 FA G99 BANFORRE JA=s FE

AEE 20159 12€97bA) 1297 F49 e o 3 7 7= e sAEE RNEE AAbeH,

olHZ A3 i dolHE AAEAT. @AMy o] HIEERE ALE fFARE 7vrew AR

JEE TARF YL HEsE  CUAV, HEAZC BAEd wolg B3 /9= 4

‘unmanned aerial vehicle, ‘drone’E A}-&3+ EQa 42 54 d9d =3t #4 £dE

FRAY, ATl A" 1764702 53 o o dE VIYFE=E Y A FEE S48 &

olEl7} FHEJ e 1 AFE Table 201 Azl A £okd AW H TS AdyrRed F&8H

shelch 9, BdY 79E E=E A% Y THS o
giES Juto g st B4 Az vlwg  #dka lvhs 744 stell o] FolAm A4 2
H FUdolS HUFHEE FAreld E5EA o AT

Table 2 Data Collection Result

Data Tool Collection Scope Data Amount
- 1,764
Patent data WISDOMAIN 200472015 (Word 154,670)
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(Unmanned Aerial Vehicle) airframe industry
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Table 3 Frequency Number of Technical Keywords of Subject Gap (Top 50)

Subject Frequency Subject Frequency
image 1193 controller 168
sensor 956 platform 165
signal 790 interface 164
position 642 link 164
detector 615 fuel 152
location 612 video 150
communication 558 optical 138
target 502 actuator 134
information 479 navigation 132
measurement 472 wireless 132
path 395 propeller 123
transmitter 384 radio 122
module 381 launch 120
wing 301 fan 114
camera 290 identifying 103
station 283 electronic 102
distance 221 light 100
mobile 218 contact 98
network 209 memory 97
remote 192 channel 92
fuselage 191 radar 89
motor 181 speed 87
rotor 176 payload 83
display 174 movement 82
antenna 168 duct 79
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Table 4 Result of Centrality Analysis

Keyword Prestige Keyword Degree Keyword Betweenness
position 0.402245 position 0.151515 communication 0.031151
light 0.346458 light 0.151515 light 0.030466
image 0.311572 image 0.143939 signal 0.025907
signal 0.307458 signal 0.143939 position 0.025002
sSensor 0.304689 communication 0.143939 sSensor 0.024997
location 0.278121 sensor 0.128788 image 0.022312
information 0.271533 location 0.106061 wing 0.011219
communication 0.227568 information 0.090909 location 0.00766
target 0.213434 module 0.075758 network 0.005972
station 0.18045 station 0.075758 information 0.005615
module 0.177641 target 0.068182 fuselage 0.005524
transmitter 0.14877 transmitter 0.05303 ins 0.005348
path 0.114128 mobile 0.045455 module 0.002931
distance 0.100704 network 0.045455 transmitter 0.002371
wing 0.091113 wing 0.037879 station 0.001467
camera 0.085042 camera 0.037879 target 0.001089
display 0.0833 distance 0.037879 mobile 0.001069
mobile 0.080193 remote 0.037879 radio 0.000985
remote 0.079954 fuselage 0.030303 camera 0.000927
view 0.073209 platform 0.030303 optical 0.000534
network 0.066789 optical 0.030303 remote 0.000484
fuselage 0.059584 radio 0.030303 fan 0.000418
platform 0.056937 measurement 0.022727 duct 0.00033
optical 0.05575 path 0.022727 platform 0.000221
radio 0.051535 display 0.022727 distance 0.000177
measurement 0.051516 wireless 0.022727 link 0.000176
video 0.049639 view 0.022727 view 0.000083
antenna 0.047212 filter 0.022727
controller 0.04492 ins 0.022727
navigation 0.041018 antenna 0.015152
filter 0.040273 controller 0.015152
ins 0.033729 link 0.015152
link 0.028656 video 0.015152
wireless 0.026367 navigation 0.015152
environment 0.018199 fan 0.015152
range 0.0178 duct 0.015152
mission 0.017134 detector 0.007576
electronic 0.016213 rotor 0.007576
detector 0.01537 interface 0.007576
radar 0.014925 propeller 0.007576
interface 0.014821 electronic 0.007576
program 0.014715 radar 0.007576
lens 0.014155 environment 0.007576
velocity 0.013952 mission 0.007576
electromagnetic 0.01382 velocity 0.007576
database 0.010645 range 0.007576
rotor 0.006578 electromagnetic 0.007576
propeller 0.004189 connection 0.007576
connection 0.003244 database 0.007576
fan 0.003227 lens 0.007576
duct 0.002629 program 0.007576
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Fig. 4= 2004158 2015W7bA =& #4A 7] Aok JAAAE Ao THAAE AFd gzt 7
= FAH AAFAG WE UEHAE Ho] -E Alole] #AFAEE el FAAe
Fa Yoy ™o wEwW, ‘position’, ‘light, EUE AL J1¥9=7)F EohE AREATG Go]
image’e] 91AlTAA ] Eol MELAdA F& & JF9% A dFHAAL AT EHe
gk A& AAE L e S E 7 ATk Add 7hsAdol AA e wiEe] ATt

$FESe AR AT Eoph FIva B 5 gl

43 Y= w= 2o Z1 [31]. AA == 54 A EoF Ao ¢

2 st & gy F9 iz gF A

431 AAA=E &4 Waks AARsts o gAEA HAEE &8

2 AFoA s FAFgE7] diEFet &8F 71 F S Aotk dAAE FAE 1F 9
=8 fY7lE e Jd AAAE BAS 5 o wEt kA FPoR FEEHAAY, 73

Table 5 Sub Category Technical Analysis
Centrality | Density
Group Keyword Number e Averge

Vehicle deglgn and fuselage, wing, rotor, duct, mission, 9 0.0240 078

manufacturing fan, propeller, range, velocity

Composite material

design and fuselage, fan, wing, rotor, duct 5 0.0326 1

manufacturing

Propulsion system

design and rotor, fan, duct, controller 5 0.0143 0.90

manufacturing

Small/light weight controller, remqte, .Slgnal, radio,

. . radar, communication, antenna,

electrical device . . . 12 0.0939 0.95

connection, network, mobile, wireless,

development

module

Navigation equipment controller, navigation, path, camera,

development image, optical, video, radio, signal, 12 0.1044 0.95

technique link, remote, display

controller, navigation, signal, position,

Control/flight control communication, distance, interface, 12 0.1204 0.95

S/W development wireless, range, network, station, ’ ’

radar

Automatic takeotf osition, navigation, target, link

and landing control 5 o £emoteg inter’faceg Lo 8 0.1862 0.96

algorithm and S/W gnas, ’ » D

Flight control fuselage, wing, rotor, fan, duct,

computer H/W propeller, controller 7 0.0303 0.90

Development of link, interface, communication,

synchronization information, network, remote, signal, 11 0.1040 0.98

technology range, distance, connection, wireless

Integration of link, position, location, signal,

IFF (identify friend or | communication, information, detector, 9 0.1940 1

foe) transmitter, network

Inte.gratlon of aerial fuselage, wing, rotor, du(;t, fan, 3 0.0292 0.95

vehicle propeller, radar, radio
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432 28 F 74 AAAE 74 & Aol R A JFS M AE FE-
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ol A8F 71 7N19=9 NP, AAA A LF2), 2F/B S A7 FA NE(LF4),
T BN &8 T4 Hupy dx FHarg v EAA S FIDe] FE-AES AT X
< Table 59 Al A 3}tk s o}

AAAERA o] A7l Fig. 59 1AREHLS 7] BAFEHE 719 =] T4 9 dET) vrolA
Ao FAAY dxrt 25 Zol A e dAA AEAD AF7E o] FoiA L YA RE AbY 3
FEFS A= W -9 Ao BF JFgs W Ao BN o FHe A TOE Yol
g E-EdSg dFEery & & dud, Ao/ Wl - oFEAe B S AL FF AT
P zg S/W M (2E6), AAsolzs B4 & A 7tsAel & ‘FE-54d dTEoF=E, 74
nEls 2 S/WEIED, 571 M 7&e(@2F9), AA AHZEFD, FAAE AA/AH(TF3) 7
oAyl FIHLF100] FH-AE AFEd o] &ofdd aFH
of xghech ANEHLS UE= 9y 7)Y FAA =

QAR S Al o] Wi =xuk 7]9  of Ao R It HaeEA] Frtet
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Fig. 5 2004~2015 UAV Sub Category Technical Cognitive Map Analysis
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I ATFE AAYer #AYstn 7lE HAE 5 = ol Table 63 2 ‘FAdF7] wlsA] &
Watshor s BANA Aokl APA G ok ARFl HFAE AT o FF FA Uu
Fe MAE FE-FH ATEFE, dPAA  HF H S/W s 13%=E 7HE E=A s
AT 71=(ZF57E o] 9ol EE = Aew  om A/ FATIEA NETIEe] 11.38%
A = At 2 3 HE oAtk &I Ao/ xFE S/W
ME7]Eo] 11.13%, ‘vlepAdr] F3 7]&’e]
44 A3 EM M Ao 9.75% % Ztzt 1 HE olden, dEIES o
wopgol gAZ YAl rhi W7t
Aoty Wl uhel AgE TAFIIY) Ma AR $7 N&AEA 258 JHe] 54
A Fok ARF V1Ee]l FF FUS VeAAE o wEt 7Ee FHEe] Zolrt Hol: g
Asstzl AaiA Adwrb7r A FAFgT7] 71 A8 5 QS olyg Ao ol U|E
SRFR % V1% FBEE vmete] A % dSUEEd dste] A4A oA
bel Wl wel =EE FivIEe] o= AR U vk tke AS HolFe o o,
AAeAE Felagr. WA B ATe] AT weis|ERope] v Al AR} 9l
el Fgar] 7Eo] dis] & g e v odxm Hur o] FoAEE F o9 F il
Al 7= dE7F s Fle] dE ug gouk ARAHQ dolE ¢ A(RE AlFste WH T
Abe A 290, g ET] #4E 7)1 R&D A Tt AS Sk sE giEo))h
w291, AYF AT ool AREFAATAE B ATolAE FAFTFS] wAA) Bopel %
AT 291, MAE 29 olge] TE 2% AT o W KPS BAAI Ad NEwgon
A 29004 HEAG wEs] F 80 E FHE 53 dolHe FTAYLAN AAAEEHL %
ATt af 5 Fu VleS A4 A, lsdi Y
7w AE Aol Aol e A FAFdF7] vldA Foke] e H]
Table 6 Future Technology Rank by Expert Group
A
Uni. Corp. Lab =
Division Force | Average | Rank
Al B| C| D| E| F| G| H
Vehicle design and manufacturing 6| 5| 4| 6| 5 51 10| 8 6.13 10
Composite .maten'al design and 5 8 8 8 10 6 10 8 788 9
manufacturing
Propulsion 'system design and ] 6 4 5 5 5 5 8 5.75 11
manufacturing
Small/light weight electrical device 13| 10 ] 10l 151 15! 10| 10 11.38 2
development
Navigation equipment development 10l 121 10 3 5 g 10 4 338 7
technique
Control/flight control S/W development 15| 14| 12| 10| 15| 10| 5| 8 11.13 3
Automatic takeoff and landing control
algorithm and S/W 14| 18| 13| 15| 15| 15| 8| 6 13.00 1
Flight control computer H/W 51 71 15| 10| 10| 10| 5| 5 8.38 7
Development of synchronization g 5 8 10 5 8 15 15 9.95 5
technology
Integration of IFF(identify friend or foe) 10 6 8 10 5 8 13| 18 9.75 4
Integration of aerial vehicle 6 91 101 81| 10 10| 91| 10 9.00 6
Total 100 100
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