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structure, Part 1", Ceramics International, \V0l.36(2010), pp.2103—-2115,
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morphology analysis’, Technological Forecasting and Social Change, Vol.72(2005), pp.145-160.
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o, A7 lsolA Amore] AYte =o R UaREA AR 0|29 A=
E32 uEEs Aoy} wrby sioie 2 o)k o] Anks ko] sken ATl
£, Sa7H 7l s Uetle Alehe A dgske Aot o A%

au &% 209 22| 409
= N 7|E} W 7|E}
=& 13 7 23 17
£3] 8 12 14 26
=N )= FA o] 1 2 6 4
E5 5 e FA9 0 0 2 3




N
Y
<
_1

kT
o

o} E3E ] A0 § =wellvh Sl FAI07E S8R Sl
2 A0 2 Ueh=t, =22 F=AI7E 5510l vl theFstths A ofnleitt,
GE D} GE 5= FAOIE Xt A= 2ol theh At WskE Al
2 HolFal Qlrh, Al ® AF9lofl HaE FAo)9f o] Apwel whet Aol
7F s FAA SR 2Id ¢ Q) =RoAle AT A0 RE S
AA|EEAL Ql= W, S3{oAe AR ]Q—J T M% | G4 ol 9o
T o] - SHM = Zo]F Holil Sle5
A7} E51ol| H]8f| 7|sA o= FA2Q1 S0l H, AF S0, A2t 73
£ E3loA+= “ceramic’ FEIE YEFF O =woA+= “boron carbide’,

“aluminium oxide”, “cast alumina”, “silicon carbide”, “ceramic
composite” 52 Zo] A A3 FE= ”10401] e Qlet, 3HH, F &&=
A FEFHOE YL Ql= A ok 5Ue FAol50] Aol iAo R

UERta Qs A3t Aa) A2 S]] 2L 8elat 4= glrhs dolt}, o]

elg 238 Bo A4S 7SI 4471l S1Aska qick
o o ok AH7IeS A AL efE Zokle oA ARt Bt
o 2. oefet A& 19709 th~2000d T Ate]e] Ao &=9] WSS o +
Ao g AyEct EfloAE “tile”, “layer’, “ball”, ‘rod”, “composite”,
(% 4) A8 FHlof Bz +2: £3
sgl 1960 CY 1970 LY 1980 CH 1990y 2000 LY
FHO A=z | FHO XAE| FHO A= | FHO XNE| FHY XE
1 |tile 18 |metal 21 |tile 50 |layer 57 |layer 116
2 |ceramic 13 |layer 21 |layer 37 ltile 57 |[tile 76
3 |composite: 11 [tile 21 |metal 30 |ball 28 |ball 75
4 |layer 10 |cable 17 |composite | 25 [rod 24 |ceramic 67
5 |metal 9 |electric 12 |steel 24 |ceramic 22 |composite 60
6 |fiber 7 |composite . 8 |ball 23 |metal 22 |metal 52
7 |glass 5 |flexible 8 |ceramic 21 |composite: 21 |rod 34
8 |steel 4 |spaced 8 [rod 16 |fiber 21 |fabric 30
9 |ball 4 |fabric 7 |spaced 16 |cable 16 |fiber 28
10 |rod 4 |ceramic 7 |fabric 15 |flexible 15 |flexible 25
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(2 5) AltiE FHO Bl 29 ==

2o 1970 CH 1980 LY 1990 CH 20004 CH 20104 LY
U FEmo x2| FRO XA2| FHO K2 FHO X2 FHO X2
1 |polymer 4 | polymer 45 | polymer 83 |polymer 239 |ceramic 113
boron boron boron boron N
2 | carbide 3 | carbide 20 | carbide 61 carbide 133 | polymer 112
3 |fiber 3 |fiber 20 |fiber 61 |fiber 133 E;ﬂ;‘:ie 82
4 lgsr(;gﬁﬁéc 3 |ceramic 13 | ceramic 36 | ceramic 114 |fiber 82
5 |iter 2 |tile 9 |tile 28 |tile 53 |tile 35
’ isotropic cast . X
6 |wall 2 graphite 8 alumina 11 |iter 36 |steel 27
aluminum aluminium aluminium reinforced
7 alloy i oxide 6 oxide 11 |layer 36 aluminum al
coated . X reinforced silicon
8 aluminum 1 | plasma 6 |steel i aluminum 28 carbide al
cast ) aluminium ceramic
9 alumina 1 |wall 6 |plasma Lt oxide 28 composite &l
arbi aluminum ] )
10 |carbide 1 |b4c 5 alloy 9 |steel 28 |layer 20

flexible” & F71&2] +22Q ZHS Uehll= FAo7 HHEHo= &
3tz ik, ohat “composite” 9] A9 A7 20 SHE HH 5}

3]

= =

RolAE Sajoks 9] ARV FAlo]} g ANk oS Bl 5
al

o

al

M

%

2tk Mk, A, dFulE AL ARet ATE FA|O7) thE &R B
ATk E3E 72 A ER] “steel”, “metal > F AROA FE3] A
LFEfLEL ‘le’% IEFSJ ANE B3l A7lEe 71249 A E v o2
ol ko 2 HhH e k-2 &S gt

%

o
H
We,
o
ot
W o
N

A ARl BRel o] & =wollA= At R wol AN 7es EE9)
7] f18l| 71s29] 414 A3 (TNI, technology newness index)& -85}t

7149] ZHAIA X S E(TEL, Technology Emphasis Index)& -+

Bl

B
flr
~
i

4) FEN, EAH

AIOE X|Ale

FHO 7|8t E5lsEHEA: A7 |&(Armor technology)g &

T, M8H X §<2013) 223-252H.
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x
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Rl
3]
i
ruloi
rol
-I>|

Hoj 71gk 71 aSSEAM: AYIISR0F &5 =58 B4 21|

NeFR%=(RDEI, R&D Emphasis Index)® WiFo] ARESe Apdys
T 7]gjo] BT Qs & SalolA] B4 Aiiote] E3)7h Axjshs
122 oujsk= A F2H ME7]de] A7lEr EA 9 AHL ulolsls A
#2 gt AR %5— 27}, A7) 7)Y 5o 24 Hoht 4

jud

il

7149 AFNE sES Tefshe A ER 8ot 7letS e 7le Hol
A ATHORE AFHIL e A 7] = uodh = Qe ARE AT

2 283 Folth, £ AN ATATIFEE 2 ) AR F(R)E F
A SHEP)R o] A4S, 714935 shte] FAlolo] Yste] 23
S HEE $ U HEP2 e FUk SPIGATE 140
S8 o) g3 1EHA AL 2 el ol AR Hat 7142 TAsHe A

TNI = ———>, where RDEI =

B =Rol gl Aa-FAlo] 5 B3] AR BAR 78S Al
Sttt Edlo} mEg FRstel AukE vmslgich AN AES Be A
of MR RN AE AzUR AEsl] 1 Jo|S LA} HEE A A2}
U7 2 FA0lS B4ol whet AR FAlojet 1 o
ool Abusich s olole) o] BN B e At LA
Aeelo] Qs 4 dsto] A7ER AT 716 TAHOR
ot B9k,
GE O3 GE e AYE TR AR 7140 A AE 290l 74
of WIEEA Aue} vmste] Annw ARr|& B FAL A 29
AFg1e] SIXFL Qlrks He At deiu FAllY] g SHel A we
Aol7} ehtth, A7 BE Ao]S Ho|q Qs AR0| 47} FAlo] @
Bl v]X ek vrolstlh, thl el Ao) 471 Aeete ZRuE

25) Holger Ernst, "Patent information for strategic technology management”, World Patent
Information, 25(2003), pp.233-242.
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(& 6) 7189 Y XE &2 S5
e 1960 CH 1970 CH 1980 CH 1990 LY 2000 Ty
Z=®of TNI| Z=mMO TNI| Z=&of TNI| =Ro TNI| Z=&of TNI
| |magnesiu 241-8 gradient  7.79|thermite  4.79|SSL. 4 gp[interconnec ; o
2 |double  248linguctance 7.79|POImIde 4 g9 reinforced 4 g, llow-densit » g4
3 alloy steel 124 uisser 779 |carbonitride 4.79 aluminium 4 gyintegral =5 64
4 |fiberglass {6.20 |laminar 5.19 |hollow jet  4.79|cast metal 4.62 g[ael\e/?nized 2.64
5 |oxide 6.20 |dielectric 5.19 ggs;;al 4.79 |mortar 4.62 ;?ergoﬁnﬁecro 2.64
6 |glass fiber 4.96MINUM 3 00| glass fiber 3,83 |POYeIYIE |4 g, |cementition 5 g4
7 iiallir?)ci)éle 5.10 lf:r?lriirfate 3.90 ;ﬁﬁl?gum 3.19 iicl)‘;(tetred 4.62 alloy clad 12.64
8 |glass 2.95|phenclic  3.90|graphite  3.19| a0 4epfice 264
9 |carbide 2.92 g‘iatable 3.90 |fiberglass  2.39 zfr’ifl’lleiq“e 462 lgggypﬂei;‘m' 2.64
10 |nylon 2,76 |nylon 3,46 Ifg‘arifm 2,39|Gapacitanc 4 e g‘rfﬁ; chr 5 64
(#ET7) 7129 MY XE 29 =2
o 19704CH 198044 Y 1990t Cf 20004 i 2010ty
=T zmof TNI| FHof  TNI| FRof |TNI| FHO TNI| FHof NI
1 flgigorce d 195'9 sic 145'9 glar;?ten 4.90 {;ﬁ%ﬁten 2.25 |mild steel |3.65
2 |ponphc  1§0lmbble | 149 EREIIN 400 [LReE on 225 e 1365
3 |carbide 161'6 submarine 149 f%?r?}orceme 4.90 [rha steel :2.25 Z\t/(e)]élfld 3.65
n
g [pEm |[HZER |7 adoE oo ] |15 @ a
5 g?)rvt\)/i? 8.31 gr_;)ofﬁ)fed 7.48 |carbon fiber 4.90 g(;;l—;éaellrﬂ 2.25 lcaer?mtced 3.65
6 |wall 6.23 |s-shaped  7.48 spkll?gi?ia 4.90 2g¥£a§§§d 2.25|alumina  3.65
7 |cell qosfgabon  4og\dolos 490fboron 225K 565
8 |fiber 4.75 thlrlfllzltem & 4.98 |tritium 4.90 |glass fiber | 2.25 grvl(L)L‘l]té;llayer 3.65
9 lrorforced 475 |Pic 467)lowz 490 |Go%ed el 2 25 | Her  ite 1365
10 |iter 3.27 |glass 4,08 |beryllium  3.68 |al203 2.25 gg‘ryemer 3.65

[‘

7 A 2 o]l FAlOIE BAlshe R A oju|7t wieE Axtolt,
A7} WshEA 7|42 o2 ojydt EAo] vty QlerlE TAH oz 3
1% 4 olch A ARE o2 59, (4O Bk 22 Cinter



connected ceramic’, “low—density ceramic , “integral ceramic’,
“engineering ceramic’ & 71&¢ EAS FAF R SIE 4 ot (R 5)
o} H| w3 uf 1:—?01]/\15 T2 Ao HE WA = e}, FAHCE A7 of
w3t 5440] F7HE QTR vFo] AR = ols FAlolE0] Aol vt
At & Eof “steel” AMEE HH, 1990 “semi—ininite steel”, “steel
reinforcement”, “austenitic steel’ T3 Z-> FAo)7} EEE QT o]Hgh
EXL o]F AoA e Belg 4= 9lrh 20008 “rha steel”, “retained
austenite steel”, 20108t “mild steel”, “phase steel”, “wound steel” &3}
2 FHE Uesth a5 e Algh Aws] 54 A 1L $84d0]
Aete ot ou, AARRA L SAS elehe WeFe s JiAEI Q)
= AAE 5 Qo) A= 0]9f9) FopollM = FAo] SRS
of SHA3E ApolE AT 4 Qlrh. FAlo] SFEHIENRE et Aol
“layer”, “tile” T Zo] A2 E UEile dRA el A1 7F A9l v
woh ey 7)o A A RS 83t 9 “gradient”, “trigger plate’,
“Inflatable bag”, “applique grille” 51} Zro] thoFat F:A|0) 7} AF9]of| &35}
A USRI & Qlek E3H A7 3 EE Am B FA o)7L tE AL
AlstaL Qle}, A7 lee &, HE, s 51 S A A7 0] 7R
U= Amdd 7lso] A7lee Wl o 2 7|9 st 3= d4kd 4
Atk E3] AgEofol| A= “steel”, “ceramic’, “tungsten” 52 AE7} A
Al A5 shal Qloks A= Fele 4= Sl o]9F 242 &S Al =maoket A
& 0]9)9] Fokz JHEste] Hut A o= A Eetr)
GE & (i 9= AmEoF FA01Y G A& #9E ARER HojF
Aet AH e r AmE ks FA = AR SAS FAF R
Shlgh o= o= FAo7F gt A=k, A1, 55, 45w 5 78 A=
& A7 FAA L Fe= A A AFploll EhAL Qlek E3] Ak
=Lt SE5AHRY AtlollA Kot 28 Feld 4= St} =22 3%
‘steel’ 7E AHEH, 19909 “semi-infinite steel”, “steel
reinforcement”, “austenitic steel” 59 FEZ A HE9 Aol Yebuttl

2000d o= “rha steel”, “retained austenite steel”, “non-—stainless

=R T H
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(% 8) M= 20 7|9 #UY X7 =2 &5

o 1960 LY 1970 LY 1980 LY 1990 LY 2000 CH

=T Fmof  TNI| FMo{ TNI| FHO  TNI| EXo TNI| FXof TNI
1 rr?lagggs(ii: 24'? laminar 5.19|thermite 4.79 ;ﬁf’ I[nin a 4.62 ir;tjercce(;r;lrii 2.64
3 |fiberglass | 6.20 lf:rtr)lriirfat e 3.90|carbonitride: 4.79 glxuircrilénium 4.62 icrétfaglq{,?é 2.64
4 |oxide 6.20|phenolic | 3.90|glass fiber | 3.83|cast metal (4.62 f;;tael\é?nized 2.64
S |glass fiber 4.96|nylon 3.46 zﬁﬁ:ﬁg‘lm 3.19|mortar 4.62 i?ergofﬂfecf) 2.64
6 zlahrf)?(rile 3.10|rubber 3.34|graphite 3.19 goflulsl’;tr}]grllfn 4.62 gementitiou 2.64
7 |glass 2.95|graphite 2.60|fiberglass  2.39 21(13\;;(;1 4.62 |alloy clad @ 2.64
9 |nylon 2.76|non-metal | 1.95|alloy steel  2.39|concrete 2.77 Egggglrlm_ 2.64
10 |ceramic  2.41|woven 1.67|non-metal  2.39 ﬁgﬁorce 2.31 glr;ﬁlr;cm 2.64

(£ 9) M2 20f 7|22 Y x| a2 =2

o 1970 CH 1980 LY 1990 CH 20004 LY 20104 LY

ST FMof  TNI| FROf  TNI| FRO  TNI| FRO TNI| FRHO TNI
1 fibre o 19lsic HZngsten g g/ ugSEn 5 25 mild steel | 3.65
2 [oieplc [To8pe | gent e oot oo acs
3 |carbide 16'? igsr(;ggj}?éc 7.48 ?gcr?}or cerment 4.90|rha steel @ 2.25 Z\t/(e)glnd 3.65
i g TRl Sopel gl oo SR 5l 5
5 |carbide g zy|carbon 4 oglcarbon fiber 4.90|POM St s laminated 5 g5
6 [fiber  475[bdc 4e7plasma g gpadvanced ;) oslalumina 365
7 [fiber 4 475|glass 408915 4o0lboron 225k 565
8 |carbon 2.77 fci(l))rrrfp osite 3,74 |tritium 4.90|glass fiber : 2.25 ggl}té;llayer 3.65
R N E e U e AT
10 }C’;)fl;)i’ée 1.00|plasma 1.73 E%rrzon 3.27(al203 2.25 Eglr%mer 3.65

steel”, 2010 o= “mild steel”, “phase steel”, “wound steel” 53} 7]

H3l519-2-S oF 2 Qlh Ajehale 1990 ti7kA| =

“poron carbide”,

“SjC” ,

BACT 59 FEZ YEFGTHF 20009 ] o] 35 E]= “advanced ceramic’,
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“engineering ceramic’, “laminated ceramic’ 3} & FA|o12 LERGITE
ole} Zh& W3h= S50l FAKSHA YetaL Qlek, ol A" At A=} &
&R AZ7)4E Bofo| A 7P o] SR E = AR E Altfuit 1 EAlo ¥
SL= A Aol E8-ske] gtk Ted o= qlok ot o] 23k 540
B7Ieo] FAHCRE ofEA AEEUL, el o= Bz 719513
=7l tiet 82 g 5510t =29 2= —5545}‘34 Q18 B a7t Qict,

(10T} G 1D A= o]9]9] Zopoll A A= il A& =915 2o
FI 9tk AR Hofehs 9] mRECE S04 thafat Ao 7 AR H
AL gl & 4= Utk =29 A9 19709 d) AHE7E Y Aok de A
ol Wt 9=y, F& algER Fokl ‘ITER &l Yede o 4 9t
AR Ao 7P F A0l BAo] 71&9) $8HNE ek g

olgt= Holr}, 19709t “submarine”, 1990 “helicopter”, 2000 T
“helmet” 5] 170t} ESH sandwmh’ “ply”, “honeycomb’, “double—

plate’, “double ply”, “six ply’, “ply system” 5 Zo] F 4 t}5 12 3
go] 7le® WadeS PR At FEdvtsih 20008 o] o=
“high—strength magneto—conductive’, “steerable em”, “active em” & %

(210) 7IEt 20k 7|29 FUY X7 &2 E3

o 1960 CH 1970 Y 1980 CH 1990l 200044 Cf
=T zmof  TNI| Z=R|Of TNI| FEM|Of  TNI| Z=R|Of  TNI| F=RO TNI
double 248 . . . applique buoyancy
L [sone 1 gradient  7.79 |hollow jet 4.79 grille 4.62 modle 2.64
2 |cone 2.76 |inductance 7.79 g:;‘f;"l 4,79 |SAPACIANG 4 Gp |COMUNUOUS 5 64

tricoer elastomer
3 |jet 2,61 plft% 7.79 |h-shaped 12.39 |disk 4.62 |encapsulatio 2,64
n
4 ltile 1.99 |dielectric 5.19 |add-on 1.91 |foil 4.62 ileeﬁcctmmag 2.64
5 |laminate  1.96 ik?fqa[able 3.90 |chain 1.91 |grille 4.62 |magnetic  2.05
6 |slot 1.91 |film 3.25 ?ﬁggg 1.91 |v-shaped 4.62 |electrode 1.98
7 |elastic 1.60 |helical 3.12 |lattice 1.91 |truss 3.08 |air gap 1.76
8 |angle 1.55 |cone 2.60 [sandwich 1,68 |passive 2.31 |grid 1.76
9 |matrix 1.52 |cable 2.07 |bar 1.64 |sensor 1.93 |I-shaped 1.76
10 |modul 1.24 |electric 1.95 [cone 1.60 |add-on 1.85 |pellet 1.70
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(& 11) 7|t 20f 7|=9| ElY X7 &9 =&
sol 1970 LY 1980 CH 19904 CH 2000 CH 20104 CH
“TIFEmol TNI| Fmo TNI| ZFRof TNI| FXof  TNI| FXof TNI
1 |wall 6.23 [submarine 145'9 low-z 4.90 |helicopter 2.25 |helmet 3.65
2 |cell | 4.98|s-shaped | 7.48|"ubble P - ) . 3.65
ce ; s—shape A8 gtructure ; {}rsgﬂ( .25 |active em .0
sandwiche
3 liter 3.27 ;lrtznlzltire 4.98 |hole wall 2.45 |steerable em 2.25|d 3.65
interlayer
4 ;ﬁgg}% 2.99 |breakwater |2.14|double ply 2.25 llz:\l]tetfrmg 3.65
double-plat
5 wall 2.80 |spaced 1.84|ply system 2.25|e 3.65
composite
6 breakwater | 2.80 |spherical 1.84|six ply 225 ll;oneycom 3.65
7 wire 1.66 |personnel 1,63 |dqubleslaver 5 ps\zigzag 5 6
. sandwich bone-inspi
8 laser 1.66 struchure 1.63 |dummy 2195 red 3.65
. homogeneo interceptin
9 tensile 1.57 us 1.63 |patterned 225 g plate 3.65
10 iter 1.23|tensile 1.55 |circular 2.25 fplieo)géble 3.65

A7|8t gofet T E FA| 0|7} ol e, Axpr|ek foke] JukE 7ol
2831 At Ed|ol| A= vehtbar 9loh 19909 “capacitance”, 20008 TH
“electromagnetic’, “electrode’, “magnetic’ 5°I %ﬁ% FA|ofoltt, 53519
7ol w=2ol His) A7 R AR 71sE Uehle FA1017E Aot o] #gh

S A 534S 7F &S 55 AAY 5‘3% Wt Akt et

O

it ox
.ﬂ

= ArelAe SR laRol & el gtk Waieore] sidvle
A A7IE W = 531E pAiste] FAlo] 7N Ve s R s et
Azfolct, E =5o) Auta A, A ko] g7 ofee et
ZIERoFE 0L St A& 5 5 Ak 53] A7le HdE HEE
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o ATHS A BePSolE B AL o] SYHT} EolFut AL
£3]0] o] =RuTh WOkt o= AZ7140] $-8714 ZHo] H3frhs A
o WgE Aveti BEHET, B4, Al7I4%e] ahel chi Foli glovt Azt
714 BAQl AT Aukuct 7laiEe] Au Zo] Aekths e Bkl
shict. QbR o REe 514 AT ES ojulsta, B3k 7|47 5L
7149] Alsh ZHS AR

o LfEr ATE 2938ttt = o] 7Jalth thA] WA A2 x}]ie A7 e
ofoll Al 283 717 Qlrtell thek B7F SHo] Atk Sjulott, o]t
< A= 0]9] 8] FA|o)7F =R EsjollA o theFsiths 7] A
Alel ST Sl FAlo) 7} =k S50l A thgsithe A SollA]

N,
Bl

QI o= lt. & o) Al iR ks Ve Ee 7lse] Hald
AEE AlQtskal 2gsklthe Aol 7lee] il Ate A7 AEdEE
oF 718 e ARS et Asdtth, ANEEEEE 54 71del By
3kl 9l= 5315 o83t ale laworl A A S wAlshe Aol 28
He wmAel AReltt, Ve ANEHEEES S8t FAoE
shtel 7le R Hshal ofd el of= Al7jef ASH R 2R E =T
B7FE o 9l Aot Eet 7]zo) HAlAd AwS ARtste] A7IER A
e 7lES AABkATh 71ee] A Aie 7edTEs AT ER
Ul Absdtt debdoR A Well 2 AR a7 Bars A
=@ N7t wobAl= Alol gasitt 7]se] Al ARe Y FA =
FlEA 2HellA A0 FRRIET A o] ofell AVAAl 455 H= AHA
8317} stoltt, o= So, ]g,] A A#gho] Ache A AFEHF
w7 vl ek VS ET WA o R A ARRS Rt ATE
& 7lelEEe MRt 2okdS ofulent V1A ZdE Al
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QFRoR} BA7|4S BaE o), ANk oR A ATt B, 2ol
BT} B Hobs Bl R o 497}tk et B oA AA
7150) FAN A LS TEIY ARG A7]ER 71SEFS el Az
2 2B 7|SERE AT A9, ATHINFEI AiH oz A
71EAFEI AR Hob 7 THs o] 8 7148 Tokss d =

2ol B Ao gt olejgt He ATAL oAt oefElo] 7|4Hel
H4m7t oju] AE Foht H& ZAE o) 471 e A9 483 B

el A vt 22 Aol Qi AA, B
Aol A Akt 71w HAVY Aot FARRE A|Eebe] vlal Bl HrP7E H s
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Keyword-based Technology Trend Analysis using
Technology Newness Index: Publications and Patents
Analysis in Armor Technology

Choi Jeong-seob

Abstract ‘ ...........................................................................................................................

Technology trend analysis was performed based on keywords
selected in the title and abstract of the armor technology-related patents
and papers. Therefore, in order to secure sufficient data combat vehicle,
as well as technologies of personal protection and private vehicles,

nuclear power plant, the damage caused by natural disasters included.

Analysis procedure is classified into pre-analysis and keyword-
based analysis. The pre-analysis looked at the research and
development trends in the historical aspect. The keyword-based
analysis examined the changes in the subject and compared the
difference in the patents and papers. Utilizing the technology newness
index reported a novel technique to derive separated by a period in the
field of material and non-material field, we compared the results with
simple frequency analysis.

The significance of this paper is as follows. First, defense science
and technology, especially the armor technology was analyzed. Second,
all of the patents and papers was considered, and compared the results.
Third, proposed and used the Technology Emphasis Index and
Technology Newness Index.
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