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This study quantitatively analyzed year-over-year
changes in the roadmap chapters of the Defense
Technology Planning Report from 2021 to 2025 using
text similarity analysis methods. For this purpose,
noun-based term frequency-inverse document
frequency (TF-IDF), character n-gram, and Jaccard
similarity of top keywords were computed. The results
showed that changes were not evenly distributed
across years but underwent changes concentrated in
specific periods.
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Fig. 1. Reorganization of strategic technology domains

Table 1. Changes in roadmap time—horizon structure
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Where, tf(t,d) denotes the frequency of term t in
document d, N denotes the total number of docu-
ments, and df(t) denotes the number of docu-

ments containing term t.
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Where, A and B denote the TF-IDF weight vec-
tors of two roadmaps in a given year pair, A - B

denotes the dot product of A and B, and |All and ||
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B|| denote the Euclidean norms (magnitudes) of

A and B, respectively.
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Where, X and Y denote the sets of the top-50
TF-IDF-weighted keywords for two roadmaps in

a given year pair.
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Table 2. Roadmap content similarity (2021~2025)

Method 2022 2023 2024 2025
Noun-based TF-IDF 1.00 0.92 0.90 0.99
Character n-gram TF-IDF 0.99 0.83 0.51 0.95
Jaccard Similarity 0.82 045 059 0.79

Table 3. Top-50 TF-IDF keyword changes by year

Year Dropped Keywords New Keywords
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—
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2022 Radar, Underwater, Robot,  Quantum, Space, Cyber,
N Autonomous, Control, Network, Materials,

2023 Tracking, Identification, Laser, Battlefield,

Imagery Platform

Energy, Electronic,
Precision, Output,
Response, Detail, Level,
Research

2023 UAV, Target, Threat, Signal,
- Situation, Recognition,
2024 Fusion, Platform

2024 Implementation, Multiple,
—  Stage, Small-scale, System,
2025 Trend

Capability, Data, Analysis,
Underwater, Ground,
Support

202292 Al A # HFNA 7M=& F (100,
0.99,0.82)2 Xt} o]=o0] 3jo] R o] AL
W& 78 ol oot Axg Helth whH
202393} 20242 Al A|F EFo|A Ao
23S HAl.

202392 A& o7t 7€ st 2okl
Al 10t EoFE HE = A7HE FAHE7L 0.452
470 d & 7% 2ok} ol 202243} 20234 2 E
ol 247+ 547 A9 5070 719 E 7 dAe
Aol 3o I Y= Ko =, RoF /Ao o] 2
S d#ste §ols0] & Fo2 dAHUZS
Holzth AAZ A9 TE-IDF 7| YE& AHEH
202390l A= SRt & 7hedl FA, &, Alo]

ol g Aol A A=r]eo] A 1
g gigol Qo= AS &UT & Ao ouk AL
TF-IDF(0.92)2} ¥4 n-gram(0.83)2 Atz oz

Journal of the KNST 2026; 9(3); pp. 986-991 989



A
—
(7]
i

A AL, o F AEE 49 # A Golw
o] obujet £ AA ] A 54 7| wol o] AHg ]
3 RS FYH O v@sy] fRolth o] 2E
W HEeE 70 Sl AR e Hop AA ) %
of Wk A gk A AN o} 7] AHg e T A&
4 AL 0 §A 5 o] AR GAEL i

SR EAAEH ALE HAlTh
2024U 0 A AU L} vkt o] OFALS B Yt &
T o] A7 #7117 v i =, 24 n-gram &
AtE7} 0.512 471d 5 7HF 2okt ¥ A7LE &
A= 0.592 20230 HTE 23]8 =otA4, |2 5
Aot &oj 9 H|Fo] 2023UTHE AA = YU H
.S UF= 8o AA=AEEY A HEA
QLgroLt, B4 EHo| AT HE AR 2ol HA B
$29 FAET} 7}” 37%] gojxl OEEHHHE}
202592 b =
o) Sl REWOIA 14 AR E BASHE 4
o] A v P o A Al F= 3 A& = v sfo|th. 19
ofE 2025¥ 9] FAIE = A A E 25 2022¢ &
OB B R, REYO FA S v AT A
A Ae e A Eo} 45| HotA #4153

== HoEn.

£

:;

rd

2Eopd 25 §AE

2023E X E 2025W7HA| 9] 2H7|&7|dAE &
T l0t) FPALT]|& HopS V| Fo2 RERS T
/g3taL Qlof, o] 7+ EofF = AlEstE Bl w7t
7bssith. #okd Hlw o= A A kS 125t Al
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Domain 2023—-2024  2024—2025

Artificial Intelligence 0.84 0.97
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Space 0.88 0.98

Energy 0.90 0.97

Advanced Materials 0.83 0.95
Sensors & Electronic Warfare 0.80 0.95
Propulsion 0.87 0.96

WMD Response 0.83 0.96
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Average 0.86 0.97
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