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2025 2F 150~2002] Z2{0flA 2030 800 EHad
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TN SWIR ZEZ MA 7|7 91 28 224,
A01 535 2 Al 83 312 BASI0] 32 SAH

Z7|ZE A FES AT M AAYS AR

Amid increasing global security uncertainties, early
detection technologies for missile launches have
become essential to national defense systems.
Short-wave infrared (SWIR) hyperspectral satellite
technology enables real-time monitoring of the
chemical and thermal signatures of missile plumes
through high spectral resolution and advanced signal
processing, making it a promising next-generation
early-warning solution. The global SWIR hyperspectral
sensor market is projected to expand from USD 15-20
billion in 2025 to nearly USD 80 billion by 2030 (CAGR
13-15%). The United States leads in technology
readiness (TRL 7-8), while Korea remains at TRL 2-3,
emphasizing the need for focused R&D investment.
This study examines core technologies, satellite
platform applications, industry trends, and Al
integration strategies, providing strategic guidance for
developing an independent Korean early-warning
system.

2220|013 7|&(Hyperspectral Imaging),
OJAY 27| Z & (Missile Early Warning),
24 (Satellite), THIFE 2RI (SWIR), 215215 (Al)
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Review of Global Trends in Next-Generation
Missile Early Warning with SWIR Hyperspectral
Satellites
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1.2 SWIR 283 A 71& 9] 7%

ax

T uZ FHS F4HOE SWIR(short-wave
infrared, 0.9~2.5 pm) Y S S8t 2 ELF A4 &
Al 710l ZHAIH) HAMY 27| FE o R HEA
AbE| 3 Qo SWIR 1 EjF WhARE T} u] okt
AUAFE B A0 T8 4 Yol FoRE T2 glo] &

%79 4N 7} s ste] 71 AN ohH] FE A7

I
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4 AN YA S AZA EF 75, 97, 237 5
97 R0l e WFEA JiH O Hol 7]

ol % Q8| BT /|4 2ANAE
o] % 9tk SWIR o &
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oA 7HA = %‘ 23} ‘c‘ﬁ%—% ango= EQ-OEP 2 9]

Defense Support

SBRS high
Program (DSP)

Space Tracking &
Surveillance System

Mid-conrse Tracking | F'¢- 005t AN /
&S " Vehicle ot 3
pacesurvellance | (ppyg) | ook N Mid-conrse Tracking

1 ! Nearearth | & Space surveilance
Upperstage '} | oy altitude  lf events &

boost & Boost phase 1l potential
a PBV Plumes { Y plumes
-5 [ 1 | \
= (
- N
] / ‘ \

LWIR MLWIR /:MW\Fi\J SWIR 7‘\ sta A visble |

Fig. 1. Utilization of SBIRS infrared sensors in the LWIR,
MWIR, and SWIR bands, including the visible band
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7} 7FX1 B4, MWIR, LWIR, SWIR T 9& &-835}0]

AL EAF DA RE nEIA LA EFS
AH oz &R A 5t= NS HAET[2].
%2833 o]u] A (hyperspectral imaging, HSI)< <=
W 7f o] £ 1A Y (5~10 nm PAE) O F H|o]
Hg SAsto], 74 o] 1ge AHEY sig
natureE 27 gt} o] & &) WA EFS 4
3= coz(z 0~2.2 pm), CO(2.3~2.4 pm), CH,(1.66

pm) ujokst Bzt AHEY A& AUSHA &
Al 5}oq H AL AF5HA £75 S ATH[3]. SWIR 2
233 918 71€0] 71& Y AEAAE EEot=
oj3te upa] Aut ofzh F A7 (MWIR/LWIR)O] 3
5 42 2475 Aot AT SAFSHTh 7| & AA
= B 229 24, & A 89 EA] o7 E
A14:3) BA| 5k 6 $92 Tk HE SWIR 212
FAAM=E AT x3HE CO, CO T EF 7Y
DG BF 54 BAste B8t A IYAE 2R
o 4 Qleh B2 B 0] %A BAos o
7hdou, olget 8 R = 'A di4do] 4T
TE WA obd AA M AL g Kot A5k 4
2517 48 5 YE 2 Frh4-6]. SWIR 2827 7]
S22 AL YA 279 IS EFZ E2 BT Y
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A 2713 HE /g7 o] FA st
of m=9] &3 7|vt A FA A|AH (SBIRS;
space-based infrared system)o] 2]&5}1L Qlct. 1
U SBIRS A| A= & MWIR/LWIR staring sen-
sor Ao, 53t 413 mALd Yol dis 273
Q1 30~60%2] K A Ao] TPt g4l

—_

Hj 2 o] o] [ t}.
wEbA 223 AlA H71&9] WASkel S4F ¢
DA ASE FE B4 dA BAZ R
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S}A FAHS} 4230] TRL 2~4 &0 & 2o} F3F
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Fig. 2. Spectroscopic principle of hyperspectral imaging sensors

AAZEOALYD 27| H B A A 0] 7He T Aot z NE AHEote] AAEY, 815 s
} \/20 o] 3}, &3 SJALE 5~10 nm O]

2. A 7]& 84 SWIR 2833 A4 9] 74 stolth. tlEo] -5 S oA 9] 7] 282 9l vt

PO l~>

¢

A7 #EHo]+= DLC(diamond-like carbon) T &<

SWIR 283 9472 A 334, 3&71 4 2 -g&-5}of Ho} AP B A G AL SOl thet A& st
ﬂiﬂﬂ’AI Rl = Jex F-2A AAL Y 7k 0]‘.1—’_ HHA} H (AR) Fga pukA :L_%_g_]l__% A A3
A A QA F FAHT} Fig. 2+ offnerd £337] Z3}5)o] ag-ﬁ_‘ A AR EF 5L U JIAL B

1Mo 9 2EY G B3t Aot 2 FRGES 4AH.
FHRLEY, 2Yvold, 19, EA 4 w1, 4

E7))E =4 SeE LR ol t}5]. 2.2 a7t 7hE 1 Bt 7%
2.1 2B kA @ A 7| & SWIR 3&aAE ¢4 dleH|E 0|5t EHR
o N/20 o]5t9] utH Q@ A7F @ FEE R Ul Te

gLsHA £&st o ™ 7tE 7l&o] E4A ol ol & HSiA = 23
El 12, 0% 2ol Aokl W cololRE A4ka} ol £ 1g, 121 EH Ao}
AA Qb do] 4ol o] 23t A4 AMRFE S5t 71€o] 2g o] AHEEHT 7Fgo] &RHE A=
H =X} (aberration) 9} Q18 AHEH 7} 7HA (crosst- AR(anti-reflection) F ¥ I} DLC(diamond-like
alk)S FA3SIolE= X271 B Q51H, offner 2| &3 EH carbon) B3 F &2 &3}, E1-8 95% o] A}, Ht
Q4o 94 BAE ZER JANA HH 722 W A 2% o|alE BA U A LT} BUo| o]
JEIT o 2 AR A S ZHe Caby Znse?}  of9] 7] &M HES §ASIL Yo, L BE A
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SWIR 2833 A&7
oAl EAFUAE AHEY 92 E2sto] &4}
240 A4 A HHE FE5H= A4 Aol 4
£7] 2+ dA MCT(mercury cadmium tel-
luride, HgCdTe) 2} InSb(indium antimonide) A &
o] #fFolu, FAH QD(quantum dot) 7| ¥t H| Y 2}
g MA 73 AAE A9} SNR(signal-to-noise
ratio) ¥4 SHOIA AVlez FEHFTL U
QD (quantum dot) 7|HF Al A= E3F HE7]9) 4 F
shot ©ot Sk Skl ALY BHS 43
st 2.9lo]ct.

A5 A 8= FPGA(field programmable gate
array) 7|9b }EA2] =g FEsto] 2T oF
200~300 = J 2] HoJE & AAZFo 2 AT
At FizE SHolAE FEE AFY(CNN,
convolutional neural network) 7|¥9] AH EH 7}
T o 1 (SAM, spectral angle mapper) 7| H& &&
sto] CO, CO,, CHy 5 2L 7FA S B33 A YA S
aRH o= QAT 4 ltt. 53] SAM-CNN 239 +
Ze= Oge AFNA B FE A4t Y e
Aol fojuet vt Ry A ovk A 45
M E2 A 54 4 #5 Ad 200 a2t 2
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Table 1. Al-based detection and super-resolution algorithms

Technology domain

Technique / model

Main description and performance metrics

=

=
oAl 25 EAE 9% F8 A guEE
(CNN-LSTM, PCA, ESRGAN, SAM+CNN 5)9] A
7%, W&, 845 AEE Gt Folrt.

2541 d-527 5l s B2 AA

e A2 914 AAl TlolH Al# /g9 3t
ojth. o= AFA, Y @A, ALY 374 EF
S AX v, ZA EZ(ISO/IEEE)S £43tt},

4] 7]< 2 & automatic temperature calibration
(ATC)¥} radiometric re-calibration(RRC) 7|&©|
AREE o] ZE=HA £0.5°C, JAF WAL £1% oW E
FA Rt o] H et A== = 7H g $14 Hlol ¥ wz}
H7A o] 7]dko] Hrt.

SWIR 283 7|&€2 949 27|¢F A= =t
24 H&=d, HToE sto| B & A A F%0]

52 ot

3.1 %= A2k GEO vs. LEO dlo| B | =

o= GEO 9oz AW AAES S35,
LEO 91’4 0 & ¥t ZHA| & =3 ot= sfo| BB & A &
HFo] e = 1 9let. u] =2 Next-Gen OPIR(GEO)
I} SDA 35 (LEO)< &3 o= e stolE = A
AS A v =] DA o FHA 712 UTH(TRL 8~9
). Table 2= 1 FAHAE(GE0)2 27 A=

Performance improvement

Spatiotemporal
pattern prediction

Learns spatial patterns and temporal changes jointly to
CNN-LSTM Hybrid  track missile trajectories; useful for detecting the short
boost phase of hypersonic missiles.

Detection accuracy 93%,
response time 0.8 s

Dimensionality

reduction / noise PCA, AutoEncoder

Compresses and reconstructs the data to remove noise
such as atmospheric noise and sensor dark current.

SNR improved by a factor of 10

removal
Super-resolution ESRGAN Upscales low-resolution data by 4-8x while minimizing Spatial resolution x2, SNR
reconstruction spectral distortion. improved by 10-20 dB
Compares with known plume signatures (COz, CO, etc.) and B . o
Spectral classification SAM + CNN viewing angles; achieves 92-97% accuracy when combined Band-center matching, 85%

with CNN.

accuracy

28 2026; 9(1); pp. 025-033 Journal of the KNST
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Table 2. Comparison of GEO and small LEO/CubeSat platforms

Platform Characteristics Advantages Limitations Application strategy

Global early-warning coverage,

suitable for detecting short High cost, limited man-  Precision monitoring

Large geostationary orbit Altitude 36,000 km,

(GEO) continuous coverage thermal signals euverability (Next-Gen OPIR)
. . . . Limited sensor Repeated monitoring,
Small low Earth orbit (LEO) ~Low orbit, operated asa  Low cost, fast revisit cycle, high S . .
- / performance and distributed intelligent
/ CubeSat constellation temporal resolution ;
thermal control surveillance network

(LEO)/FESAY EHEFY A FEH R 4 28 UAdh. FF2tE QD(quantum dot) 7]HF SWIR Al A
ek ¥ w ek #ol. 7t A& HHEA 6U 2719 FE GO A X 2F 1007
2% WES FAelo] e8aE 740l AR
32 0% 94 A AT 0] @5 4YUAEL 94 7 o)A A2 B9 HolE S
ek, 2| 4e] Al 29 S0l A B3 Aot &
N GEO 9442 A A2 27| FH A A 9 HA A A5 AATE AT o] = & §14d o] ofd
ZlAFo]t}. Lockheed Martin®] Next-Gen OPIR ¢ Y E Q3 AA 7} 5o A 535tE AlA] 9Hg 3
2 L% 9F 36,000 km A}-Fo Al MWIR/LWIR & st ooty AL oujst}, o]t LEO 3,
9] 14 staring sensor® FAsto] ulAF WAL o)A P, oA Ale] AFE FBAZL 70% ?
452 49 FADG. BT SWIR AN BEHO 2T oS W= A4S sjadch g AL o
28 XN EAE FHIL A FLEASS T o]H ¢4=(CBDA; compress-before-downlink) 7|
Al 71t}. Next-Gen OPIR GEO 137]%= 20263 HA} &S B AS5 882 2.34 =t
7} Z = o] 9lon, 2K T AIE B9l 1% oo ¢
dHeS ER7ste A 1= QAL 4. 224 Ao 9l X|A BN
3.34%-24F 49 F4 9 A A 5F AT 4122H A LS} L R
FE 94 (Cubesat) & W MG M AE A4 SWIR AGO] A4 2HL ea] A4 AZNA b
F71E v o2 AATY At A EE FAIstal ol A AI G- O R o FStal Atk 2R

V|S|&jN Hyperspectral Imaging Systems Market Size 2023 to 2033 (USD Billion)

RESEARCH REPORTS

$39.2

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Source: www.visionresearchreports.com

Fig. 3. Global market for hyperspectral imaging systems
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£33 olmA AL Fig. 30 HQl Hiel o] 2024~
20253 7|& <9F 1509~2009 23 fHEo|H, 2030
W|~2033d = 5002]~800°] &2 o2 A4S
Aol AP HAES CAGR(compound annual
growth rate) 13~15% 2 | S H }[7].

N EHo 2L 27| AHE 2402 A1)
Aot 874 mUE g 4871 Sk A3 Qleh A
4 QD(quantum dot) 7|8t H]FZ+ Al A o] 4}-§3F=
@7t skt AagskE 4 ’3}@1 FEAY FAE 7T
&3kt oL, A 9] 7HA] Abe2 LA o of A T o
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20244 49 2,3839F Do A] 2033 159 &
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Table 3. National technology maturity, key goals, and
strategies

TRL level .
Country (as of 2025) Key goals and strategies
Hybrid GEO-LEO early-warning
United 7-8 network with a target warning latency
States of 0.8 s; deployment of Next-Gen
OPIR and SDA tracking layer
Focus on dual-use (environment and
Europe 6-7 security) appll_catlons and expansion
of small-satellite constellations
(PRISMA, EnMAP)
~ Operation of civil-military
Japan 56 hyperspectral satellites (HISUI)
Operation of civil-military
China 4-5 hyperspectral satellites (GF-5B
AHSI)
Priority on TRL improvement and
Korea 2-3 domestic production of key

components and optical systems

AT =2

433U 7e

F7Y SWIR 7|49 £
A2 WA F5 ek 30
3%, A 43, A1 205 § Y]

AES, KT SKT= Eﬂ ol AT
g8 AAE FEoH 71e I
Z] InGaAs(indium gallium arsenide) @ QD(quan-
tum dot) Al A 9] TRL(technology readiness level)<
55702 B8 T, Yoradt AYBL 50% £ F
A G AL BER Stk U FE 2D
Aafoto] ghahAl A, LIGH 29, KAIST 5 RIZHT} o
A7} QD-SWIR(quantum dot short-wave infrared)
M A} oA Al(edge artificial intelligence) &l

= AT ASS AP ol

ALY E& (plume)2 ¥ AL 27] 2,000~3,500 K
9] 1L A4 7FA(CO,, CO, H,0, HCl 5) & Q3] 7
3 A 9] A (IR) &S Bl

Z29| 28 ATYA gL 2 F0H¢ HoA
MWIR(3~5 pm)¥} Zak2t 2 2] 4 LWIR(long-wave
infrared, 8~12 um) G o] FZH}. o]of H|3} SWIR
(0 9~ ZSMH) q]orl o /g-q]ﬂ oioko]—u]—/k].oke ]_‘_‘]_
YA & Xz sto] MWIR/LWIR A A& Hst= ga
< ST} ol RAE T Futoly} mlETA 4
g, E= w7 w8 FAel 7] of et

2025 @A, A 3 7]HE mAY EF "R
SBIRS/Next-Gen OPIR Z+2 MWIR/LWIR 54]9]
staring IR Al A7} 3513 Qo). SWIR 2832 F
F7l EA Adolu 27 HYE g EopollA HS &
A (TRL 5~6)° HE2 1om, 94 719 AH A=
A9 F/|ER] 3tth. Table 4= SBIRS/Next-Gen
OPIR, PRISMA/EnMAP, GF-5B AHSI, SDA tracking
layer 5 %8 Z7hA A" 9] 914 74t v A1 /B F

A A AEE AN AT S oR et ol
tH9-12].
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Table 4. Satellite-based detection cases in major countries

Case / system Bands and sensors Main description and outcomes

Real-time detection of hundreds of Iranian missiles launched during the attack

MWIR/LWIR-centric on Israel and support for interception (2024); warning issued within 1-2 s (not

SBIRS / Next-Gen OPIR

(supplementary SWIR) hyperspectral)
Europe PRISMA/ SWIR hyperspectral Detection of industrial plumes (methane / COz); ongoing research on
EnMAP (200+ bands) boost-phase missile discrimination as a military dual-use application.
China GF-5B AHSI SWIR hyperspectral Demonstration of quantitative methane point-source emissions; applied to
satellite (300+ bands) missile plume simulation (open-literature studies).
SDA Tracking Layer ~ MWIR~-centric (partial prototype Demonstration of hypersonic glide vehicle (HGV) plume tracking; Tranche-2
(PWSA) SWIR support) deployment planned for 2025 (no hyperspectral component)
5288 Bop Y 4] g 5.3 ALZEW §79 94 9 oA Al
SWIR 28% 7|2 4 9 EZ JEE A9 A % E3F o]u| A (hyperspectral imaging, HSI)<2 &
SRR (7B E) Aol Ad (e F& H  UxIUxATEHOR FAH HolH FH FEH
AR, 4 (" /ibE AAD, Al A8 5 T 2o AAE-HEF HolHE AYStER, o] AAITL
£ @< golH M}OIEE}OIQE AR =0t @F 2 A A dsAs @A) ZleTHd] 5%
He fﬂolEi X%E'J Hagzes A 1 AP EFolu o] Aol 53] A AL 7|HES] 9 2HE &
g, A= s ¥4 EH*JOﬂ UAg A HeEs E71&0] A8HA GE B, AA A VA EAA
At O]—ﬁl, 1\—@453‘ o} %] 3} CNN(convolutional (latency <1s) F+& -2 AHAAY o] Hr} [13].
neural network) 7|9t &% &S F3 3 H, LSTM SAA] Al o7 E| A o 7|REgE 2B & AAZF A 2 Al
(long short-term memory) 7|8t A|A|E =4S 5 AHl2 FPGA(SAMD, ACE), NVIDIA Jetson Orin

o Azbol WHE WS AL BASHE ¢AZ P Nano, A A8 AIVEA 5 THFe DAY A4
holol 2 LAY Helw THEF ANES  ANE FA FEIL. olHd Axde 29

Bg.gdota, v eto 2 FH Qlzlo] g 0| 200~500 Lo 2 EF Ho|EHE AT 5= 3l
ol AT E wets] AEE YA B, A o, A& A Hole Y= (compress-before-down-
A THolA AA A+ q%*o*o 2 24417t A EA] link)Z -3 o] & &S 2k 70~90%7HA] T AA|
AE FEotEE FA Q] nAEA, F5 = et o] k. 1 23 HAE §82 230 FAHL I E

B

8, A4 B2 BR7 Bl 98 ol WE wyol GshHlol AA AAH A% ALE 1
B BAE £1% o 2 $ X5 Ao] F a3k ugho 2 G AS BEE Tk

Table 5. Core aspects of Al-hyperspectral integration and edge Al

Representative
Technology category Al algorithms and Role and performance
techniques

Suitability for on—board (edge Al)

implementation

Compresses high—-dimensional data while
improving SNR by approximately a factor of
8-15; very effective for noise suppression

High (can process more than 100 frames
per second on FPGA/GPU platforms)

Dimensionality AutoEncoder,
reduction / denoising PCA + Deep AE

Compares angular distance to known plume ~ Medium (CNN models require

Spectral classification / SAM +CNN, 1D-CNN  signatures; achieves classification accuracy  lightweight / compressed

matching of about 92-97% implementation)
Spatio-temporal CNN-LSTM Hybrid, Predicts plume spread and trajectory in High (FPGA-based implementation
- ; . examples have already been
pattern prediction ConvLSTM temporally continuous image frames

demonstrated)

Automatically detects spectral anomalies High (multiple CubeSat on-orbit
Isolation Forest + Deep AE  (plumes) that differ from the background demonstration cases have been
and quantifies material mixing ratios reported)

Anomaly detection /
unmixing

Journal of the KNST 2026; 9(1); pp. 025-033 31



Table 5& 224 tﬂolEM AAIZE AR E A8 A
& 7sst F8 9AA Al €2 ZE(AutoEncoder,
SAM+CNN, CNN-LSTM, Isolation Forest 5)2] 7]
5 A8 Ay, 1893 2HE F8 7tsAS v A

2]t Ao .

6.2

6.1 SWIR 283 7| & 9] A7 71%]

=0l =AA 7|FE AA G5 AFe=R
SWIR(0.9~2.5 pm) 283G AA71e2 nArd & P
27| EZ2829] 11 IY*(2.0~2.4 pm ) E A ¢
B35} 7],_ MWIR/LWIR %419 SBIRS-Next-
Gen OPIR A/ A& A4 02 HAT & 9= FAH
27194 o= T SWIR 92 =2 H7]
=7hg 3} Fopzt A% 4] 59 GRo) A B2 54
S 7H 3284 BFA (HGV)Y ThekE (1ICBM) B

Aol gelshe. T A 28 F9 AF 95 76
HALY 277 B A AR2 o7 5] MWIR/LWIR star-
ing sensor 50| H, SWIR 2 -£342 o} %] A= o7

6.2 920] 917} 713 714
=

202549 11E 7|E 22 Ax2 FAAAG -1 T2
ES 5 AA 1 2 I FE-TAFE 5
g5 SGEFP O, of M5 HAIZE A A uALD 7]
AE 942 itk 539 1 =3t vAg 9 ool
A GF=+o| u]< Next-Gen OPIR Ho|E of gt o] &5}
AL AA 1A A 2FA 30~60%9 AH o]
LAY sto] Al A= o]ojd 4= Qlth. whebA §

Fe AT 71¢ AAE B0 SHH A Fol 59

633747 2EH W FA A A

i

ol

FAHo R, A AAA AE-LdE VL AC HE

J

719k IR 718E - FALt A5AE

d4&7], 181
AAZ A8 71€9] 7|4 AL E(TRL)E 2028W7}
2| 7 o]Ato 2 Zoj&#of gt} ESF 2030F~2035

W7kA] S22 ]l SWIR/MWIR £3F 28
H £ (LEO 20~307] 7 1)& v | 8 oF 2ttt o] A
A FEHol= F 52~7% Y9 A AtT} 7~8d 9] A7t
ol 28 € o7 At o] H et & E4Z 3
Me A, AEGA, A d8ste] dd7e WA
stk A S 9744 TARE A= F oF et ofw] ’IZEo A
71% AZo| AF ZolBE AR o] Y= =xput Hut
Heo® 203090 2 A4 =y 2 Ad &

T 2717

[1] R. K. Bhan &V. Dhar, ‘Recent Infrared Detector
Technologies, Applications, Trends and Development of
HgCdTe Based Cooled Infrared Focal Plane Arrays and Their
Characterization,” Opto-Electronics Review, VOL. 27, NO. 2,
2019, pp. 174-193.

[2] Dimitris G. Manolakis, M. Marden, & G. W. Shaw,
‘Hyperspectral Imaging for Long-Range Missile Plume
Detection in SWIR Bands,” Lincoln Laboratory Journal, VOL.
25, NO. 1, 2023, pp. 45-68.

[3] Michael T. Eismann, Hyperspectral Remote Sensing (2nd
ed.), SPIE Press, 2022.

[4] Alexander F. H. Goetz, ‘Three Decades of Hyperspectral
Remote Sensing of the Earth: A Personal View,” Remote
Sensing of Environment, VOL. 113, SUPPL. 1, 2009, pp.
S5-S16.

[5] =0 YajEfe| BYAA, ‘Z2Y HA 7|2 BEAS 7|2 o1’
2022.1.9.

[6] U.S. Space Development Agency, Proliferated Warfighter
Space Architecture (PWSA) Tracking Layer Tranche 2
Requirements Document, 2025.

[7] Yole Développement, Hyperspectral Imaging & Sensing
2024-2033: Technology, Market and Players, Market &
Technology Report, 2024.

[8] G.-H. Kim, S.-H. Lee, S.-J. Park, J.-H. Choi, W.-J. Jung,
S.-H. Han, &S.-J. Park, ‘Feasibility Study of QD-Based SWIR
Detectors for Korean Missile Early Warning Satellites,” Journal
of the Korea Institute of Military Science and Technology,
VOL. 28, NO. 2, 2025.

[9] European Space Agency, ‘PRISMA and EnMAP Mission
Status and Dual-Use Applications,” ESA Earth Observation
Quarterly, NO. 112, 2024.

[10] Chinese Academy of Sciences, GF-5B AHS|
Hyperspectral Satellite: Methane and CO2 Plume
Quantification Results, National Remote Sensing Bulletin,

32 2026; 9(1); pp. 025-033 Journal of the KNST



Geon-hee Kim et al., Review of Global Trends in Next-Generation Missile Early Warning with SWIR Hyperspeciral ... KNST

2023. Infrared (Next-Gen OPIR) Program Overview, 2024.

[11] National Academies of Sciences, Engineering, and [13] Shen—En Qian, Ying Zhang, Seyed Ali Ahmadi, & Aijun
Medicine, Achieving Integrated Missile Warning/Missile An, ‘On-Orbit Al Processing for Hyperspectral Data Cubes:
Defense with Proliferated LEO Architectures, The National Edge Computing Approaches,” IEEE Transactions on
Academies Press, 2023. Geoscience and Remote Sensing, 2024.

[12] U.S. Space Force, Next-Generation Overhead Persistent

Journal of the KNST 2026; 9(1); pp. 025-033 33



	SWIR 초분광 위성기술을 활용한 차세대 미사일 조기탐지기술의 글로벌 동향 분석
	Abstract
	1. 미사일 조기 탐지 환경 변화와 SWIR의 부상
	2. 핵심 기술 요소: SWIR 초분광 센서의 구성
	3. 위성 플랫폼별 적용 및 글로벌 동향
	4. 글로벌 산업 및 시장 분석
	5. 현장 적용 사례 및 AI 융합 심화
	6. 결언
	참고문헌


