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This study aims to analyze the pattern of military technology development in Korean history by establishing and
quantifying models for measuring military technology development. This study developed the Military Technology
Development Index, a type of innovation index based on lan Morris’ social development index model. Military
technology factors were derived for the Army (Personal Weapons and Common Weapons) and the Navy (Warships),
historical data of Korea were collected from ancient to modern times to explore the performance of weapons, and
the relative performance of each weapon was calculated. As a result, graphs and integrated graphs for each military

technology factor were derived.
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Figure 1. Tan’s Social Development Graph
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Technology Innovation Index

Step 1 : Literature Review ’7

History of Military Technology

Derivation of Military Technology Factors

Step 2 : Model Construction ’7

— Development of Military Technology Measurement Methods

Measurement by Military Technology Factor

Step 3 : Model implementation ’7

—  Drawing a Graph of Military Technology Development by Factors

—1  Drawing a Graph of Integrated Military Technology Development

Step 4 : Derivation of Implication ’7

Comparison of Korea, the East, the West

Figure 2. Research Framework
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Table 2. Military Technology Development Model Construction
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Table 3. Example of Military Technology Development Index Measurement of Personal Weapons
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Table 4. Military Technology Development Index of Personal

Weapons
L Calculation Method
Standardization
Century Based on Based on
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Historical Data| Ian’s Ratio
2000(AD) 1,000.0000 o
1900 80.0000 [ )
1800 8.0000 ()
1700 1.0667 ()
1600 0.7424 [ )
1500 0.4434 ([
1400 0.4878 o
1200 0.3991 o
1000 0.3547 [ )
800 0.3104 [ )
600 0.3991 o
400 0.3104 [ )
200(AD) 0.3104 o
1(BC/AD) 0.3547 o
200(BC) 0.3104 o
400 0.2217 o
600 0.1330 [ )
800 0.0887 o
1000 0.1330 o
1200 0.0887 [ )
1500 0.0443 o
2000(BC) 0.0000 [ )

<Figure 5> 715719 AP 1R A & T 235t
UERd ot} o] 2 ZE Fa) NQAF7]e] FAV & HH A
T2 2491t 1700 ol A 1800 0.2 d o 7h= 7@l A
MAF719] FA e THo] AAFE & At 170049
A1 A A 5 1.06670] 2L 18003 ©] AL | &84 2| 4
£ 8.0002 2F gl 453Gt o] Al7]oll& 71| F7] R} oF
2081713 M EHo] ddE HEFo] /N © U FAY4kE QL)
19001 o1 A1 20001 0. & F o} 7= F® Al A Q1719 52
S FAP & B 0] AR S-S L 5 AT 19003 2] FA | &
A2 80.0000] 2, 20001 &f A& 2]+ 1,000.000
2 oF12.54) Ui 53l o] Al7ell = Hl=re] §7]E 716k
02 958 AFS /L - AatsiAT

Personal Weapons ®,

1000

100

0.1

0.01

1500
1200
1000
800
600
400
(AD)

S
S
S
3

2000(BC)
200(8C)
1(BC/AD)
200(AD)

Figure 5. Military Technology Development of Personal Weapons
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Table 6. Military Technology Development Index of Common

Weapons
L Calculation Method
Standardization
Century Score Based on Based on
Historical Data| Ian’s Ratio
2000(AD) 1,000.0000 (]
1900 80.0000 (]
1800 8.0000 [ ]
1700 12.0000 [)
1600 6.6706 [ )
1500 0.8471 [ ]
1400 0.6353 [ ]
1200 0.5198 [ ]
1000 0.4620 (]
800 0.4043 [ )
600 0.5198 (]
400 0.4043 [}
200(AD) 0.4043 [
1(BC/AD) 0.4620 [ )
200(BC) 0.4043 [
400 0.2888 [ )
600 0.1733 (]
800 0.1155 [ ]
1000 0.1733 (]
1200 0.1155 [ ]
1500 0.0578 (]
2000(BC) 0.0000 [

Table 5. Example of Military Technology Development Index Measurement of Common Weapons

Military Standardization
Weapons Century Source Contents Range Score
T3 | 14471 woEd =0 SEvet Hx0] ZAFVIE 237] A7 EE 180m| 180m 0.6353
AZ5 | 1547] | @FDEEhA AL | 143230 A FH AT GA AP AT E 200 o HE)| 2005 0.8471
% AALE 5| 164 7] 3 Zel =5 eAANEAE »A AAAYZE 1,50052(1.89km) | 1,890m 6.6706
AYE | 17417 =3l =5 Ay erske] A9 HAWAR A= 34kn 3400m|  12.0000
120mm AFeAEZe] | 1980t S A= AbAE 6.3kmS] 81mm BHA X
KMIST | 207 | 5 o) ol a0 A | KMISTE i) 54 Adetel Aejs) og | 6300m) 222393
. _ 1988\ A HE Sol] A E K-1 H=}2
] - A7 ZABEA B ¢ B .
ZH K1 20417 3% SEAATE 2.500m 2,500m 8.8235

(Source : Lee, 1994)
Figure 6. Hyunja-Chongtong

(Source : Lee, 1994)
Figure 7. Cheonja-Chongtong
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Figure 8. Military Technology Development of Common Weapons
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Table 7. Combat Power Weights by Deployment Ratio
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Table 8. Example of Military Technology Development Index Measurement of Warships
Military Standardization
R
Weapons Century Source Contents ange Score
Zhokdl | 54171 Ly FREZ|HELEHE F5FE o183 1208 2| 1~2%8 0.0008
, y Aol FhE 80H o2 WA o= 2ol ARSI
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Figure 9. Turtle ship
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Table 9. Military Technology Development Index of Warships

Calculation Method
Standardization
Century Score Based on Based on
Historical Data| Ian’s Ratio
2000(AD) 1,000.0000 [ )
1900 80.0000 [
1800 8.0000 [ )
1700 3.2515 [ )
1600 3.6101 o
1500 0.3993 [ )
1400 0.0040 [ )
1200 0.0033 [ )
1000 0.0029 [ )
800 0.0026 o
600 0.0033 [ )
400 0.0026 o
200(AD) 0.0026 o
1(BC/AD) 0.0029 o
200(BC) 0.0026 o
400 0.0018 [ )
600 0.0011 [ )
800 0.0007 [ )
1000 0.0011 [ )
1200 0.0007 o
1500 0.0004 [ )
2000(BC) 0.0000 [ )

AR

e hesnEm R
R e

(Source : iy fiE] A)
Figure 10. Panokseon
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Figure 11. Military Technology Development of Warships Graph

42 A =2

() T& TAV s 24 182

<Table 10> 7NQ1F7] 385771, WA FA|&EAA|
T 3349 HIEE Tt =9 TA|ELHATE F
& 7ot} <Figure 12>+ 39 #AV &L HATE T2
slste] Yehd Aot 1 2E Fabo] dharo] FAp| e i

A =S S 2 o,



Table 10. Korea’s Military Technology Development Index

IAH TA71%9) 22 HE 24 35

Individual Score L
Standardization
Century Personal | Common Warships Score
Weapons | Weapons
2000(AD) | 300.0000 | 300.0000 | 400.0000 1,000.0000
1900 24.0000 24.0000 32.0000 80.0000
1800 2.4000 2.4000 3.2000 8.0000
1700 0.3200 3.6000 1.3006 5.2206
1600 0.2227 2.0012 1.4440 3.6679
1500 0.1330 0.2541 0.1597 0.5469
1400 0.1463 0.1906 0.0016 0.3385
1200 0.1197 0.1559 0.0013 0.2770
1000 0.1064 0.1386 0.0012 0.2462
800 0.0931 0.1213 0.0010 0.2154
600 0.1197 0.1559 0.0013 0.2770
400 0.0931 0.1213 0.0010 0.2154
200(AD) 0.0931 0.1213 0.0010 0.2154
1(BC/AD) | 0.1064 0.1386 0.0012 0.2462
200(BC) 0.0931 0.1213 0.0010 0.2154
400 0.0665 0.0866 0.0007 0.1539
600 0.0399 0.0520 0.0004 0.0923
800 0.0266 0.0347 0.0003 0.0616
1000 0.0399 0.0520 0.0004 0.0923
1200 0.0266 0.0347 0.0003 0.0616
1500 0.0133 0.0173 0.0001 0.0308
2000(BC) |  0.0000 0.0000 0.0000 0.0000
Military Technology Development of Korea ®
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Figure 12. Military Technology Development Graph of Korea

o Ayt F3AS st sef - geF 5 AZHE
S53EE S B Al4 F7) el 33t

15001 gh=9] A | & LA A 7= 0.54690] 12, 16001 A
7)1 S AR FE 3667902 AT A= ok ) AR FA
71& dro] ATk o] A7) AA & F & 3R SAF TS
ML $AEE-2 AN 30 A 5 skl 214 A
EojH 2% 02 ZAS Y7L ZEFF HEZ 531 77
o = AAFE, AFE, AT, IAET T UTH F
Ol AZE AL, o] 52 PRI T A Z 918 S E3]3t T

32

R

() &=, T AR

<Table 11> &=, 5, A4 TAV < A& Hlash]
Aate] Ztzte] FA R A FE UERA Fot}. g9 A
7120002] = 5% 47120002 HF 172 FEO-2 T-5H%
AU A719 HEg= 4171 20009] Aok g Ed vin s
53l P Aot} o)A B 2E T LS TUFAER
Hl23L7] fl8ke] 1 o 20 W15 A 8319t &4 A o] 7
o 2hul &, G A, ARFE vlaste] EE¢ 0]t o
S22 WO G T B S-S AT TH YR =
RO o 27 A3, A o] B3} H oyt 5t
T HAHL A 719 s Hstete] 2
A W E S B3k Zlo ) ek Zo o] e AR
o] &9 BAEG A H F83 A 7] Al 2Fo|t}. 19961
S T 2 Ak S-S 1 U 2.2, R M= 1
00t} o] A | T el ak v &3} FF R AU E vlnste] &
SFA] FA T Sharo] THY S Bk 129 #ho 2 Atsith

i}

m
p
ot

XN

fo =2 o

e o rlo
re

Table 11. Military Technology Development Index of Korea,
the East, and the West

19001 AR | & A A == 80.000% 0] 3L, 20001 AL
S AR GE 1,000.0008 0.2 OFHol M= 12,581 ¢ 43
TA]E B o] ek g 20003 FtollE 9=y
st AAE MEsta, M=o F71E #Faste a4t 77
& Wdshe 5 thetal e Fr150] ol A4tE T

1800\ =98] A& A A 4= 8.0000] 2L, 19001 TAF
7B HAAFE 80,0002 BTIHIAE 108 FE2] 34
S A& o] ST o] Al7lolE Zigs) W] 3
S ot AR I Agte] 22, o] 23 945 tl ol 4l
7] el 2 A S 7H 7] wizolth. o] Al7]ell= Wl
F8(1866), AP F8(1871) A A 77| 2 ZiF 29} vl o
DA E H A 27 24 FAREY S84 S Qs
HAk olo =2 WAE Felstar 383t A8l =gl

Century Korea East West
2000(AD) 25.0000 50.000 1,000.000
1900 2.0000 4.000 20.000
1800 0.2000 0.400 2.000
1700 0.1305 0.600 1.400
1600 0.0917 0.480 0.720
1500 0.0137 0.400 0.520
1400 0.0085 0.440 0.440
1200 0.0069 0.360 0.320
1000 0.0062 0.320 0.240
800 0.0054 0.280 0.160
600 0.0069 0.360 0.160
400 0.0054 0.280 0.360
200(AD) 0.0054 0.280 0.440
1(BC/AD) 0.0062 0.320 0.480
200(BC) 0.0054 0.280 0.400
400 0.0038 0.200 0.360
600 0.0023 0.120 0.280
800 0.0015 0.080 0.200
1000 0.0023 0.120 0.120
1200 0.0015 0.080 0.160
1500 0.0008 0.040 0.080
2000(BC) 0.0000 0.000 0.040
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Figure 13. Military Technology Development Graph of Korea, the
East, and the West
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Table Al. Integration Table
A wEs A5 olA=e 2
i ik 857 R =3} of Aok
2000(AD) 1,000.0000 1,000.0000 1,000.0000 1,000.0000 1,000.000 1,000.000
1900 80.0000 80.0000 80.0000 80.0000 80.000 20.000
1800 8.0000 8.0000 8.0000 8.0000 8.000 2.000
1700 1.0667 12.0000 3.2515 5.2206 12.000 1.400
1600 0.7424 6.6706 3.6101 3.6679 9.600 0.720
1500 0.4434 0.8471 0.3993 0.5469 8.000 0.520
1400 0.4878 0.6353 0.0040 0.3385 8.800 0.440
1200 0.3991 0.5198 0.0033 0.2770 7.200 0.320
1000 0.3547 0.4620 0.0029 0.2462 6.400 0.240
800 0.3104 0.4043 0.0026 0.2154 5.600 0.160
600 0.3991 0.5198 0.0033 0.2770 7.200 0.160
400 0.3104 0.4043 0.0026 0.2154 5.600 0.360
200(AD) 0.3104 0.4043 0.0026 0.2154 5.600 0.440
1(BC/AD) 0.3547 0.4620 0.0029 0.2462 6.400 0.480
200(BC) 0.3104 0.4043 0.0026 0.2154 5.600 0.400
400 0.2217 0.2888 0.0018 0.1539 4.000 0.360
600 0.1330 0.1733 0.0011 0.0923 2.400 0.280
800 0.0887 0.1155 0.0007 0.0616 1.600 0.200
1000 0.1330 0.1733 0.0011 0.0923 2.400 0.120
1200 0.0887 0.1155 0.0007 0.0616 1.600 0.160
1500 0.0443 0.0578 0.0004 0.0308 0.800 0.080
2000(BC) 0.0000 0.0000 0.0000 0.0000 0.000 0.040
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