ERE >EARIIFEY AT

RPAEAREFF RSN TR A L RR A ERE R
Moo 360 A R4 R amTE > F AT B34 5
X TRABLRPFETFE R R L BB PR 3 B
LA PAE ARG REE R FERFLF E LR S F
By ’,ﬁpif%%.‘f} Wi TRIFUGE | AFpRIREE - F Bt
MOl 45 1A A 0 RE iR () & ﬁg%& ® 1 oo BE
FRPAIRT 0 EH IR oRTHES ARTON R A UK BT
BATiy o v F AR S AT (S B PRFE > R E R E R g o
v SRR el Y e 115??(&\ B oangk 4 A > 1R R 5
7R

p)

44

REREN AN AR S
48 #ERAPAHEIE S E
FHPE S RS E A
%%%rﬁiﬁu~§@ﬁ§\

M5 L -ifdhr s s
FEEXF oI BEL
Bz FpBE®, o T @b
W TR ~ 21 &0 R EH
CFEEARBEN AR L EAURE HERNEEG
AABNE S FEECAFPALE UAERERS FE2Z A
Ho 2o WwEBRARP P L B EROEFER LA
*‘ﬁ%mﬁﬁ%%’%ﬁﬂﬁﬂﬁ BE L EETR & NFE
4 7

—=

F_*

R

14

|
|

2=

oh 2R

*‘B}‘r

&

SRS P 2T VTR T o o ERGLERE
FREZEDFNE V4o JAPTEENE A RBadicE 24P T i 3%
FEIEAEE L PIRET G R PSS 7 b

PRERRREESP CRAFHCEIREFTE AR EA



AR 3T EEG VA i iE S 50 o
EHBFERS R AR A REFY 2 44

BRSO E AR L - o P A mE R A
A > TR 4500 £ 5 o LE o PR 0 IRGE 2 [ sty o fe ek
Vi P RGBT LA o PR R R s R S F ORISR
ARG - BEE S leE o (RMEIFppL ) 24 o
(Wargame ) 7 [ @ psrT 7 eh— fE P> 3R T2 8IF 1P -
B g W AR EH P F TS FF o AR - F P TR E
rfEd k) v L TARAFA £, (Decision-Making
Games ) & " 2454 5 4 | (Analytic Wargames ) & #§ o 28/ » &
Wiewenfadp- v s L0 TRES R~ TE PR
Taresdn , 2o 7 TREFFTAREDFE > R E R
SEHE R > M2 R AWM PN T B (Augmented Reality,
AR) B K hg o 2R MRS R RO RS %L%E 1l
PR ORTR L B E R R ORE %ﬁ—\z’ KN - N
3 B By E cnfed @ -k & ( Technology Readiness Level,
TRL) >4l 1« BREFE %A hft B 4 5 4o 4 Bl 22 iR ch
PE AP WEPREET 2 THERP L BRI N
BARPFHRA 20T LG ¢ UEGVERS P > KRB B
P B4 o

1o e

Vg o (AR g ) A Aans s hend ~spenie? ) (P EaTE )
https://www.chinatimes.com/opinion/20211106000055-262110?chdtv -

P (EEFECHHT R (AR) Bidaw ki) (2od 4 %G a7 ), 2020 £ 3 2
11 p > http://www.bigxreality.com/tw/blog/detail/51/ -

13



SIMULATION AND STIMULATION FACILITIES RANGE TESTING

DIGITAL MODELING 28

HARDWARE IN

THE LOOP

INTEGRATION
LABORATORY

Bl 1~ BB R h g B e d
7 &R © John Auborn, Paola Pringle, “Test and Evaluation in Acquisition of
Capabilities,” 34th Annual International Test and Evaluation Symposium,
October 2-5, 2017

- SRR PR TR 2R

BRI 2022 £ 20 24 p B4 FRiES 0 MAARLE
P R 5 BB T NG U 0 Ao e B R AT i st o kAR
WHRFMIFE > AP orBips L84 L LR - R 544 %

com A RS BB BEEE KT A E B o M R I

RAPT % A LS NLIE S R AR § oo #
T M FELFEFRIFER A o

INAR BB e B FR o K TR FR - THEE
ﬁ§J‘rﬁiﬁﬁJ‘ﬁiriﬂﬁ§#%Jﬁriﬂﬁ%§
#:'JJ AR =) AR ’f#t‘ & sk /ﬁ—ﬁl—ﬁéﬁfJ I R 4 v
'ET‘Q]FE'%J 73 o drpt R i SR R E P AT E R
*\Wﬂ@lr{? B EG A p i BN HE S 2 F g 41 -
ﬁﬁﬂk'ﬂﬁﬁiﬁﬁﬁﬁii}%mﬁ AR I N
GALA > M EE AR S L 0 A RIRE A S bR F SRR - M142
ABE S E VR B ERTEE (ATACMS) -~ 3 4273 BB F 12 5T 4

ﬁ

\

S ERB o (FREAR) SHELKLEEE 5 AT ) (P EAERE)
https://www.chinatimes.com/newspapers/20220314000298-260118?chdtv °

14



3 (SLAM-ER) % » 3R A WG BA 4 F it 4 472 g on
SR R DI R 2 SR 2 P 300AT
FER R K, s TR ,%‘gé Bk SN MR R BREATIR
TR EERFTEARERENTE
W - FHit o A FRGEFLG AT R 0 F FAF
rigpE AR o 9t TS ap s £ KAk ) chATHROE 2
oAl AAr B h R S REFBaNE > B
EHRT o ERR S anir > LM RN B
m?g%%\{ﬁ@ﬁﬁégﬁ’ﬁﬁﬁﬁ%ﬁﬂﬁg
LR VT8I 0 MR FERFY I RE T B4k
Befst > 7 g i:’zﬁw‘%’;‘ié&%iﬁﬁu °

7

b

IR BARA R FER

BN B ke a2 > 73 T Garbage in, Garbage
out; > FFERABE R FOAMHAFA LR o B E AN
FHECE P dguF B2 R (algorithm ) > A 45325 & S 7 2 {8 ok
Voo B fRIEROTE o WEED EL b iR BE7 By
oo fAB s P s Mehp R R > R Erc s ERHE - R
ARFE O TVIHD SRR E S AR R R &
AR P ROHEER 2 FE A RRG AP TR o2 7
MFTRHEAD A R E aInE ~c® o W EFEBEINGFOE
B JE RIS AL 1 TR R A
ERTEHNIE o YN EE R RS 2L

C BB p A gL T gr

SRR E Y S R Y AR TR Lt

SR (G A AR 2T D R F o D R S amhie) (B AR )
https://opinion.udn.com/opinion/story/120873/5240865 -

15



FHAMBMERF P L P ER2ZF ST e B R
ML Bt P F I s 2 HIFAFEY S AR p AR
T IHGE R R R E A AR H ARy S 7
i@”$ﬁwmﬁ%wﬁﬁwﬁkﬂ’&mﬁjfw éﬁ&fﬁé,j
EREEFORAREYET o B SR RF £
BB AGAIE R DAL - RPN 7;
REIEET O WA AL BRETF

ERiEAPEADTEE 5 FI ’%L’\%s_%ii&?, H
PR SRTEEd K ‘%~ﬁ%%§%ﬁﬁ e v

PREY B AT G A P g

GRS S 0 IO RE ke d BN AT
it A2 R E A FEPHBHFTREI/LT L
FrSVANE A FaEAR ) RO AR EAANS AERERF O

Nhud
~

3
~ a‘@, (q.\m

oy
PRES
@
&?*‘
M

= W e

o

= »
o

‘m‘t 1» =3

SR L

4 ovE ~

<X =¥ Jrsk

A= R T
L

2% = op

e
s

-~ BB R HFE R
BERHFHAAFFR PR BIrIFJE L B
BodrEIE EF LRGP FREFTIE o A% 44
ERFIFFFNF LT HAE 60 F LIC5FFIE A 2o ¥
hpet Pz R G A AR R kA Ml 2~ CMO &
PRSI TR BREY M kIR E  EY LR
AT 23 TR R A B BT IR 0 BT - HBRE A
E;ﬁ@éﬂ,@rﬂﬁk Rt sz~ 3 3 7 11 A Brrs é] 43T G| A STl
o B HHEE R T HPFENOLAR S MRS E T
FEARG T HDFIF EBAL o FERIOTR o

ERRPES SARE he Thk PR LT HAE 8

(GHRpER  PHARI AR ERILTHAT L0 30

16



#3 60 F X%
M) o4
» i AR-1 (T3 B3H 6 42 )
(zwﬁ%ﬁ6%z)
£

2 (a) ~MZEFa

wW—

#
7
7

fl_b_

N s S e B B il s o F- R

L] e

) s W Alde R 2 x 8 EiE

1423 (GI2) 4%

(/3

& = Al 7
$5415 %) (CH-5) 4
» 3¢ LI-

i =72 P REe z1cE 3B E- "’ﬁ‘?‘

ﬁ}%’gﬁfp‘ ‘*JL {7 B B I?E a E’T#ﬁ-ﬁl‘f ]‘B PR
TEHERERT R T L Bl4cB 2 (b) o

% 1~ CMO $5N T e 2

T & Bl4cE

=5 (%) £2 (PF?)
EZ - = = - : ¥
CE (fcE 2l
FAED) 6w | w2w |aro@ | Eale Wﬂ%‘fﬁﬁiﬂ
+CH-5(4) | +CH-5(4) | +CH-5(4) | (1) 1 (1) ]
R (H P P
FEL) LJ-7(6) |LJ-7(6) |LIJ-7(6) T s(c0) Rl = +~‘:’;('J ‘)
+AR-1(6) | +AR-1(6) | +AR-1(6) | © 2@16) 4'](16)_
FAL kR I FIT .

()= % F v T SHERF R

(b)T

IR RS

TR KR

ml %A T HERRERT

e g

\

R A il

B %% % 4 142 (System of Systems ) & & 1573 2 » F|pt ¥
it 2 MR G R Rk Adhicillies 2 RRE A e AR

Fe g d 3t e pF Y g o SO RER ROk R > T b I 5 ey v

17

r’g «
T W

EX

Ik

il

L3




( Mission Effectiveness Rate, MER ) > &_— f& B 4G5 1 7 sz o
- ﬁ'{%‘f e
MER = Y, ns;XCboat;

* nvixCuav; (1)

G AN oons A el beitdic o Choat P 4 3¢ B HESE 1
j‘,l’lVll“%\iﬂ.‘&’bﬁ g{’CuaV]L%\ﬂ_‘A%j B A KA o

X

i SRRE R R A B4R R E AlgE W Al AT 2 A& %0 5 3
Loadiigot F o HR LS LSRR KA AERLRERY
B @ (hit) E"ﬁ?ﬁ»‘?ﬂ (kill) » FEDHE L EF? - 2% & 4
Pae o BP0 S RERAHRET L RN ERS A A
% (destroy) - #cH ;¢ %zr‘f

# g % (Destroyed Rate, DR)

n
i=1 Tldl'

PR = S @

Q)Y ond FEHEBE o FEAPERBE (SLPES
OB hES A )
Hisrs g R Y B RE LI~ AR-1 B 3 0 T HE g
B (AR RSP EFIVFEASY N FET N T
ety & endf g & (Kill Rate, KR)

KR — ?=1nki
n:lnfl' (3)

NG onk REAFEBE o CEAFHBE (LFHAE
IR BB T HAR)
A & ¢ 1L & (Miss Rate, MR )

Y, nm;
MR = ﬁ (4)

5 Qijia Yun, Bifeng Song and Yang Pei, “Modeling the Impact of High Energy Laser Weapon on the

Mission Effectiveness of Unmanned Combat Aerial Vehicles”, IEEE Access, Vol. 8, 2020, pp. 32246-
32257.

18



\NE R

FE EAlger WASERH F 2 idp > BE (D2 &F @)

 CMO B £y i P 75+ + B 50 = > (Tgipfe s

4

JPE e T OUEER SR B K FEE i e v F (F ok B

HeBhisd ) 4ok 20

% 2~ EFEAT

e ] - - =
_ ) 60kW+7# =
PR OOKWCER) | P2 @O 'j) a
2
(X 53 2ca b K MER;=0.00 MER,=0.18 MER;=0.00
TR AR i FT

#2¢ MER 5 0 A2 8> 23 44 > %> MER=0.18» #* %
5

¥ W Aded - e 0 B S BT 2 A1 40 5 ) A wli i e
200 267 199 2% > H ¢ E |48 8 & 21 B~ > OW 2| 4eE 8 2 &
547 A TER2AEE S A TF A IS AEF A 12 R
( 1x54.7

=0.18) -
199X1.2+200%0.3

Gty P il (B 2l4pd W Aldp) 2 s (4
4053 g F o &

o 3L iE FRoka VL 5

"’J”*

2411 |—,';3

T 57 B 60KW 4 (7 18 Bedp it~ BE N (2)

43 g g

A

R (B E S )| E A W Al 4| B 2 ]| $9r 5 A
60kW 0 N/A 1 1
7z B N/A 0.02 1 1
TR kR IF"FIk FETD o

PP R 0 R UG AHLEE ) 1 A 2 BRI -

4% 39T URERE 4R B BBLIN T A

6 h4ES (242 TR ) 0% R B FEAPELE) Ad IR -2018F 112 29p -

https://news.ltn.com.tw/news/politics/breakingnews/2628187 -

7 %.ﬂ‘?i\ (ZAPR1IBEBEAHEAALHB2 R~ HE REBELZ ) ~ M) pd pF
3F > 2021 # 10 * 09 P - https://news.ltn.com.tw/news/politics/breakingnews/3698676 -

8 https://www.defenceprocurementinternational.com/features/air/ » # % B #/:2022 # 12 7 22 p -

19



% 3 397 0> HOR D o
FrE R FGLFE AP L T AFERE N RE U GE
A R B TR 4o
24 -3 REEREL Nk

AR LRI R
A 0 0.71
) T B 0 0.68
4kl AR AT 0.68 032
S el A 0.67 033
AR-1 % W 3] 45 0 0.67
BREYEE T s 0.65 033
B Y EE e 0.66 037
TR (K -

AP EGF L0 A AFEI - g HAFHRD
R 7AYo MR AARY PREE G S
y ek d %?,j‘s,?fbp\@u,fn FIpHE ALY P BRE 5 FP (hit)
Brld 2 A2 2 A M F o Bedpt 0 VIUEH L R T R A
WEE (L) 2 0> FIZ B d & - I FFa AP @ E
FF o & FHEY 23 3 AT EABBIIREYE A gHE
Fohp ez ?od s e - QI SARRE T MR ItV B R
WEHNFNHFG L FRF - n § A 56433, F9 9
SORIPEAE o 1 & R

BEAr? AEEF? Loz RES A > FP AR T D A F A
FoF o d R T HAB AR LR L MR P
Je AT R B 0 AR B By AR g o Bl kv ST B g
w25+ R 0 R 1.064 Hok 0 BRSPS 6061 4E & £ 5
B 018 24 » FEPF4 )y > xd = 13x13 T2 D4 anitp > TIUER ki

E

° C. D. Boley, K. P. Cutter, S. N. Fochs, P. H. Pax, M. D. Rotter, A. M. Rubenchik, R. M. Yamamoto,

20



%ﬁoﬁ%ﬂ*%%ﬁﬁ%?%i@&ﬁ BRTHAR LR
CE S A g B

FPEIFRE ﬁx”$£§&“$ﬁiéﬂ“$§’%é%$ﬁﬁ
FHET ORI G EART A EEFONE k2 B anty o 1o
B

REEFHHARS T Se@ r - g o

Ao EETHR ARG S BRI RAR PR L L B
R % 2P helrt 2 L F7@m TR c LEFTAR S AR A

P RAPABREEFIL S R AR

“Interaction of a High-Power Laser Beam with Metal Sheets,” Journal of Applied Physics, Vol. 107,
No. 4, February 2010, 043106, https://doi.org/10.1063/1.3284204.

21



The Role of Model Simulation in the
Conceptual Design Phase of a Weapon
System: High-energy Laser Weapon as an
Air Defense System

Tzeng-Yuan, Heh
Division of Cyber Security and Decision-Making Simulation

Abstract

According to the process of weapon acquisition development, any
weapon system’s specifications start from mission needs. By evaluating
the combat capability gap between the enemy and us, non-materiel
solutions are reviewed before considering the research and development,
performance enhancement, and manufacturing testing of weapon systems
in this paper. However, with technological innovation, new knowledge and
new technology are used to produce new weapons systems to improve the
effectiveness of weapons in combat. In addition, coupled with the new
overall logistics service, the ROC military can choose the better
adaptability and effectiveness of the system to close the capability gap
between the enemy and our military along with the progress of the times to
meet mission requirements.

The Ministry of National Defense adheres to the principles of "core
establishment, energy integration, strategic alliance, and division of labor
and cooperation", combines external resources, integrates civilian
technologies, expands the scale of defense industry production, accelerates
the production and deployment of weapons and equipment, and actively
establishes independent national defense capacity to strengthen the
foundation for the development of the national military's combat

capabilities. In this paper, the best way can be found by applying model
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simulations to perform various situations in different scenarios, according
to military needs, enemy threats, and capability gaps between combat

forces.

Keywords: Defense Strategy, Military Technologies, Modeling

Assessment of War
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