ISSN : 2221-0806 GPN : 4810400164

.jl

i

%

%2058 hER@11356H% EER S RIEENET



25 205 Hf

R
AT E AL By B R LT R B 2 H
B FEF AT J%ﬂﬁﬁﬁ)iun fit
HREE W () RELSRRERK
TIEEE A, W) BT LA -

29

— BT EAREETF LG R
AR THE  NEA
R B 3R — VI RE DA B R
{TBUR Ry - BRI &1 fata sl -

= A A TSR KA
MERMEZES > BRNE

= RIS I%K?UWEE%%H%D 4l
BAERE  BHRIUARSS

&7
K*Eﬁ@,\n}llﬁﬂaﬁﬁ[ﬁ
A FE
o ﬂﬂ@A
& HHE mEY EECHE
& B BRI
& IREH
WEZEMEH =R WA
st ERC =Y
FiERE BRI SREUH
fidE Sl =&
LERE  HER BB
AEEE  REE RTH
BITIEH - R 47E3 A 1 H
FTHM - PERE 13F6H15H
tt ik ZREKEENE 90681 57

B EhC HA 934325 R4 06-2313985
ISSN : 2221-0806 GPN : 4810400164

EfE * JEE

OO0

>
[

H &5 B P S

HHE ER A
B EEE
it EEEE R
BEHEIX
71 g B
HERRE
HEB{EER
sk a8 e -
1R HE 7 0L 1 B
EREL > [EHE
SRS AR DL RRE R & ) 2
A - (RREHE (EFEHH) L EZER
Bitars  #0ME 8% KE 1I1FE3H30H)

ZNER

— ~ B ES R BKE A
http://www.mnd.gov.tw/PublishMPPeriod
ical.aspx Mitle=%E8%BB%&D%E4%BA
%3B%ES%88%8A%NE 1% A9&1d=14

A ﬁﬁﬁﬁﬁnn%;ﬂg%
http://gp1.culture.tw

- B EEEE
https://tpl.ncl.edu. tw

s I A HEHEE
https://ebook.nlpi. edu tw

* HyRead 282 & RHEHE
https://www.hyread.com.tw

- PEEHEEEERE
http://mdb.army.mil.tw

- FEEEE I EREERE

http://web.aams.edu.mil.tw/dep/lib/aams
academic.htm

H =3 1 ]

>t



H #%
01 HEHBRHRISRFE RN /Bt  EEE

RS R 2R REEEE ATk LSRN RER T fessh
ROEFIEE > S MBIERA AL B LR oER o BUn BB TS - AV E M
KRB~ ot~ SLE R IR E E SRE R ARE E DA B o RS S T 1) > M
PREHECHR L - AR IR BEENSRAG] BRRERRIENE 2P hREIHE
4 FERE TR AR A e Zie - B/ R AR SR st A
HBERET) ~ R (bHEINERE D] ~ Fe e TR A B T E TR T U > (R
NG B EZR S AR (L E S ERAE ST EEEROO R < H R -

22 s EBREE K TR IEE L Sk / MR
AT SRS A RIER R HAY R IR ERRENZ - S BT KR - JORE
(ER R R TR S > B ARSI, - ME R BRI oA B > B B Bkat
AapREL s Mg kS HRERITREEEA - Rt > 2ET hrE
feirslRes  INEE B ARG R HEHARER LRG0 - SaBlti
RS - IR K IR ER R E AR - IR H N R -

34 eI =ANESE IR, B
PRGN AR BEEURITZaay Bl 0L &SR E R R R
R SR EL REHBIR SR G ERISE e BYEFEERER
2o BTHENR FERREBL  BEEEERE R 2 ER=mlEFENEH
PEEA AT FENHRERER > HTHHERE = A NEFET  WBY ARk
OB AR R B AERN - A LSRR > R iER EXCEL A ER =l
SR TAERASRE AR  RERTNEFEEASGFNE SRR -

49 By SRR A A B 2T/ RE R
R KR BLEE SIS » MFR AR SRR, BRI T
CREIIEREE (1 - (SR RTINS A AT BIAHENATE
FEHREEERHET  TT 105 195 HO bR - RTBALHMBN TR B ORE
108 54 SR LIS E R RE AR - HMERH S SRR A &
RIS 50 B 105 180 BT M - TR AR MEER -
B AT SE B RS 2 -

03 BB HHVHHE] - RERIFRERGFRERNERFNEEIHE
B () /SR

REPEE = (LR EE MR - SREAERE 2RV R WS RE G THERT
HSEREELR A H S0t ERIFTETE N — SR BRI 2B - Frse » GilfEsEE]
AEE TP EFRAZE R FREEAE TEEHEEEL T AE#ER - BEE
Det R EE Y - RETARERE TR BFHEEFHN ORERE
o m HCHBEZRECR REREEEBECER  ARESERIA - Bt BV embrr SRk
ARSI G DR SHTHAEX IR S) - M AN MR IR A5 2025
SERTETECHAT - SRR 55 2 % M R 2 0 B AR P B AR

BARNHE - EREH - ERHRN




2/ 4

ARMY ARTILLERY QUARTERLY

HEZERNEITHMEREE RN
fE# : BRALNE - JREEE
a3
— ~ IEEPEIT 1958 FHEERNFAGI A B AR EE - 2 2020 FA15ERI0} =
FEERSIEE > BEERENT - SPEHEERET B K IR TT  BUE
HERRR(ERRE T BB [ EHE 2 AE IS AL AT B > TR =K
BB TTE -
= S EERRED R R MR R R AR RaRIE - HAlES
FERMT - BTSSR EE 0 1% > HE BN MBI T > iakat ~ BUEE]
dHAE - PHBIHRA B B EFESE 50 - BIEUREHE EhTEEHIRE
=~ ARWIFTE SRS IR it ~ DEE R PR SR R R R AR S > DARE
2% B e B SR 5 ) > SRR DA B BR BR AR R - ZHE ISR R R
Rl > SRR PR ILOE > B I0fE B 2N S i iR
FTHIESA e Z g - B M aHERmE A MR AR, sHeTinsm & amEae ] -
s CHUEIIAE RE ST ~ SR PR T R Ae I EL BT i B HERE D F VU H - $2
cHE N A% - BISE BEEIRD R R o b 5 S (ERkAE T - BT R e B 2
HEE
FASEEE - R - HelUE(E - whEMGE - IR - mETHEED
RIS
ERRRZERH R WS4 - f EAEE S E A FIRRE > 79T 1991 55—k
BEF T IR R E RS BIRAE EES RS e B H R WS &l
[EHENEEHEERA AR - A v EHUBREI ] -
ik 5 1958 Fratfrefi 2 R R HIRTZE LAF > 1970 33535 —ffE TR
Ji4L—5% > #2 2020 FF5EpAbF =5 B RS IE - MRk TSR # 2 ERT
Rz HEEEDERFHEEEN - SIS EEET R KI5
RS PR A R A Z T R R ENTARG R ST K Es R 2
TSRS - DU RIS 1 AR INE S s AR UE A DRIl > [ A0 LU 2.
it TRt IR (R AE ) (S EEhial(E ~ HBLHAE ~ R TR KA 2 B
RED) - FARENE AN IR 2 Z B -

1 =& (PIEENTCRH B 2 Sis e ) (RPGHEE) (BEED » 55 22 655 4 1 > BPTREE - KRBT 96
£ 8H  H40-52-
1 [EHEIELFEE 205 11/2024 46 7



HESEHE PGS 2 BUR
HEZE
— ~ HEESGE

R B RGHESR - N2 RRMPRE - A 5BV ER M - UE
AR R AR ~ sEEUHT R SR & - (FEHA R nT i BIE (B &
Vg o DUNEISHE 2 RE - IR E 4 - 2

(—) #HEHHE
1.5 EK#E (High Earth orbit, HEO ) © 1 2 BEEEHIEK & = i st R 2P e
(ORI 35,786 /N EH ) » 48 H (o FH IS B 2 i (S i [ e LA (5] A FE (R e KA

2 1 EKEZCENE (Geostationary Orbit, GEO ) : {1 & & (REFEHIER R I AH ¥
LE - =L REEEEER 35,786 (N > HEGEHRG Bt Ik B RS - ]t
REMESCREHELH -

3.414178 (Medium Earth Orbit, MEO ) : 2 B % e ERZY 1,000 &
35,786 ~H [ - HATHFIUAR 2K 2 EM S EBE 2R EM 24 (Global
Positioning System - GPS ) ~ 3Lk 318 2 ZE it 24¢ ( BeiDou Navigation
Satellite System » BDS ) ~ {JzEHT & 24T 2B M 24 (GLONASS ) KB
s 2 ERH 15490 (GALILEO) it sEia i -

4.{&#h7E (Low Earth Orbit, LEO ) : {72 pEEEHNEKEY Ry 300 2 1,000 A H -
Huf s e E el (OREERE - BIREE ) ZmEHEEREH -

5.1 (Polar Orbit) © fi7 2 7 Foif 78 - i & s st SR dch (B ~ Jbfi
BE) - EE AR WIEKEEE SRR R -

6. K5 [EA#E (Sun-Synchronous Orbit, SSO ) * 2451 Ha 8 # 1 THAR -
W EBUR IS RFIEE AR (E i 2V s A ED IR e R T BRI ER
SIERE

(=) #EESEKAE
1. — &I S W EMRRE S KB A &R E -~ e - HEE
2 REHE - EAEE - BNiEESE 6 i S EERME MEETERIHIR
(1) BRI  PORZEGES  #EDUETT KR - KoY EERES
EipaoiE 2 #a2 -
(2) @EMHE - PRZES - B P B S E  # 2 -
(3) HEMHE  $HEEEERSOEFE s - RN AR E RS

BHREZMEE -

NN

2 SRAENL > GRS E) (ZILEZERSCERT]) (Z10) - £ 70 8] > ZILHEBER/RACEE - BE 104 4 1
H)> H20-

3 RN CRNERE ) (ZILEZRSCEIT]) (Z1b) » £ 70 8 > ZILHEHEFRRCEE - REI 104 4 1
H)-H21-

www.mnd.gov.tw 2



2

ARMY ARTILLERY QUARTERLY

(4) R * sHEHERE R EAFITHE R R RIS b SR BRI
HOERZR Y BB -

(5) EMEE - B TELUSEERERCAT - M ACHATE S R as SRl 252K
WEERHERR BN - MEEER SRR - FEPE - IMREYE -

(6) Efjiffra « FEFRMHHE ~ Jgm ~ ZEHE RS TR ER - HER
Ry BRFET R B SR/ K -

2. PHCESHEME R B 4E - AR i B I R A ERRS N
SEEMBELIENE > BaFEHEE - 35 - B B - THERIRE RS
SIEt TR R RETTE L A)25 T r4Ean K

(1) EEEEE - B S RADIMERE DR - AR B sitE
HuZA o ke H PR (BRI ~ RS RS R ) -

(2) MEETRERE © IWRZEPUHRTRES > DUEZREL RS 2 58S -

(3) Bgh@#maE - T2 TIE RO muh s M 2 2 Bs - Wi e
FREHNE: - SN EEES >INl et ek M SR -

(4) HREEWEE - EFERABEE - BH - 8E -~ &l BR o B
F{EZ% (C4ISR) FL1F - HEAZ 25 - &S - ST HESRE -

(5) Efjiffra « fRIE B ~ M8 L - 22 ENTE RS - WS I K
DU RN - e R R IR R (S5 1 SR -

(6) BT HwEE - TERANBEEEHRAEE T WEHICRZ BT
s ~ BRHIAN AT SRR T-EGE - WIS 2 - (S - MEREHRLS

(7) BAFHEE - ERWERSESIREEL > IR EI GRS E
22 e P E IS 2 -

(8) SRR E * TEIEHBEORNRIRRE E SN S R R & (E S »
SRR ~ SRom R o AR IR B SR AR P KR -

AEBRSYE

o

FtERgE

EEHLEUH
& 1 FENEREE
ZRIOR « EHE%

4 sl (THRFEEFAOREIR R AR ) (BIPGRES) (BEED > 56 22 56 4 3> BIPGARE > KE] 96
FE8H H4142-
3 BEEMEZTIE 205 13/2024 426 H



RS B S B BT
=~ BEREEMER SRR

RS > ER MR EMEEBEAAE TR - P R R e
AERTRE (LEENT - KREH ~ BERKSE) - BNEETE TR R HHE
RGeS (HEHEAREEEESBEE B EwHERE B e e
) AR HAEMEEEAR (ERCET AT IR S I (E R K AR ~ HUARRMT: ~ AR
HRE I 0 DAULSE B MR e > AR E R B B R F BT 1)
FERAFE AR - (R EALRT S - 2 S8 iR B R Bl 2 B AN A/ N

V& R R D SR AR MR R R I Rak e - BAIESS
T > BIER TLRRE S 1% H BN KBRS T Iaeat ~ SIS s S
S e B AR B A E EBFS5ERE - PRI B E EUTRRIEE T -

FE DI G (BT S5 3R R R 2 R ER AR R e /14 » L2
FEERTLE HAR B IR R B AT I ABER SR ERTE > MR H L3R
AR R > FEIL SR B PR TR B I S S e L B R A T2 -

(—) =E

H 1958 FRliThs S — BRI EARERE 1 91k - BRI S B aR Xz
E LGB PR 125 R I BRI Z — » PR EL S om i K 23
FHEST 0 1Y 2018 585 GPS Block T 2 51{#r 2 - Mg 2B LERTHIE - &
SREHEEIRERE ST P EHEER S a8 AR (R ) Z AR - S5
HIARKR: 2045 FE I RZERERG GHAEWES 7 E) - e RhdEd

H e eil(s » THE MBS Z 2 hT - H T AR 2 m] Bt e 2 2= 2T
HBIE ~ IBHORGE SR HIR TS - IR ATE AL E AL B IRE s AR
2 M S A IR FLh R T T R R R TR BB HE T IIRE -

nnnnnn

CORRELATED TRACKS

SENSORS
—p— TRACKING  FROM TWO OPIR SENSORS

TRANS

UNCUED

MMA
CENTER

2 EEETRZEZERE 25
2 Z A E © Sandra Erwin, { DoD Space Agency to award Multiple Contracts for up to 150 Satellites )
(SPACENEWS ) 2021/03/04 - https : //reurl.cc/2mko16 » fpZEHEI : R 1M3E2 H1H -

CENTER

5 G CRMBE DTSR ) (BHEHEIZET]) (Z40) » 56 216 B BIR BT i s g et 7E 0
REJ107F9H)  H4-
6 REIE - (rpILdb| i R E A B S R Pl B SR SRIE AT ) (BRIPGED 111 SRR R IS ) (£
b - MEE NP2 iH7eh - REI A1 F£ 11 H) > H 66 -
7 FER (EE TERZERE R THEESE) (B2 8H) (Z10) » 5 64 8 - MEVE B %
EitgElE  REIIM 10 H > H44 -
www.mnd.gov.tw 4


https://reurl.cc/2mko16

(=) fidt

it H 1958 S A ke - 12 2020 L HEE IR AMHENE - B5¢E
i 2 00 B AR E] - B SelEi ~ 1R BK, R EIE > B HEE R R
HBIE ~ B BN EERE EEN ARG WEHEIRESR - S - IRE%
FRALFRAME > (I e A B e AR (FERE ) (£805 E - PRt E B%E
(T ZEfish - Frfes LR nT Pl EAR A AL B - (IR dr < NIEHI AL HE 2
AR T AR R RS E R EE - KiE iR EREE ST - °

AR S RS R A 3 (il R oA it 2= — R (b ~ SRR ROR
ZEFRREE = o SO

1.4 7282 0e b - 3t B AT R 2 LI SR R B 5 S 1 AR - 2L
SEZMARES ~ P B HE - BRRARREGR IR ARGHE
B G FE - 2 a2 B L DUBRIER AR B RE LR - °

2. SRR ¢ AR A ERPRIES Y 2020 4F 12 H S8 H BRERIENERS
FRDIEREE HER B AR ER © HopiRA 7 20U PP iE B AR
KSR - BUR T S0 Ae % h5e B TR0 B IR OR SR ZERE ) B ARSE » HhfE
TRATHNPR AL E S st im TR A ] AR A EAH R R s b JEIE RS ZE 28t
B0 R -

S ARZENFEREE G - 3t H AR A RS K22 nh 8 F 25 B ) = 4 2 BREOR
ZEphe SR EME AR ZE R HrPEIPRORZE BRI 2 8 - T 2031 42 1 HER
& B T E S ER AR ZE A IR RIS 2 IR ZE R B B R il 5 - B4
DI AR - A A EE oo R G S B R R 2 K%
TERFEHEE L > ATinEe e mpE slas A el aes - A B R s R S g Re T > 7]
BT T 1 P o

(=) ZH

FRRBEEK B AT - HRIENTTE ~ PR 5 ~ B B B SR R B R = R
H&fF EE 2016 5 6 H i fEk B A iz - (HHS k2 BLel IR X
BR EAE 7 S EREDH] ~ IAIES B2 S AR AR T -

2/ 4

8 RFEIL - ( PIHILHEEE AN E S HRE T KSR ) (BIPE 11 FEREFEZEGFR RS ) (2
it - MELE B Z el > RECIM F11 H) > H 121 -

9 FTTH - ( PIHFUARH S RIS BE SR ) (RED 112 42 12 H REEHFEE ) (210 PEREIR
PEZEE > THRAOMRE 24127517 H H3-

10 FHTCH - (PHEMIRRHESREP EEERM ) (RE 112 412 JREHEGEESGER) (Z10) > PERE
ANEZEG > THHPRE M2E127177H > H4-

157CH > (P EFURARHCS RSP R EERW) (KRB 112 £ 12 AREEREFSER) (210 TERE
ANEZET > THHPRE M2E12 917 H> H2-4 -

125575 > (REHREBURERZFISIIE R ) (BIPGESSHD (Z10) > 5 98 > MEIA B2 =05tk - K
1106 H H44-

O [EERILFFIE 205 #1/2024 56 H



5 B S S T,

Ry O [ PN RS RS B B AR S i PR B B R B AL 47 — H 28K
B 2EET T - SRR A= 2 JE g - BHo 2018 SE e HE G ET
e T ORZE2EERES | NEE S INGRATAR S RRZE 5% ~ s ERZ=8ME SR B
SR ~ PR BN SR 2 G 8 S = Kl WA E KRB R EEN 2%
% 2020 “FHIEAEIREE Bharti Global BE(E4EE 5t One Web 2B (52 HER
g AR E TEE - ENEE ARSI B - 1

RAEZ BRI 2021 22 2031 £E[ » SERCKAE-6 BHEHE 247 0 #ELUHE
TERTKEERERE - BHREEEETE & - ©

(PY) Hh#EERE

H 1980 fFRIrEIZR K2R S R RIS EHEDNE - 2 1991 FFRIrEZ
RZEH0Mzg > BIHEBIE X R ZE R R RAER TS - &y =1 > SRR -

1.55—HA (1991 4% 2006 4F ) : TtEE— = ~ =955 8 Wi ERIEE
BT > BEE R BIRZERH S A -

25511 (2004 £ 2018 4F ) : SA{THEM SR - LIRERS - WHEHIRE
KRR RAER - DAESIEEooe R EEE SR -

3. F =1 (2019 & 2028 4 ) : RAGKERA (B4F) 855 1 Mg 2 B2
H 1Y Byl b 224 BLEE A H ZRER IR » 7 SE F 3 RIS m] FR LRI 5245 > DR B IR -+
2 BRI > WIRIEEN YN R SRR R A st - 1°

H Space X A EH AGAT RS F T AIEE R - SEG G TRBERZE
7E MR E N 28 > FRBIBUT IR AR ZE 78 251 A TS K% D Bk EE S v - B 1R
Hig R RERE— a2 R (0% 1) BANRZEEEE A EHRERRE K
KA MEE ~ B~ B ARZEEEE R X T iR R ESE N E - R
e ~ BEEHEDROKFIEHEET] BB R il E R -

SAMNFIN IR (S F C 8 One Web # 2B E A TS 2RSS FL 0 H
7 2024 FHFHEHHEANEIBEHEEBEE MEERIE T B WINEE FE N
M RIEEREIEUG IR o e R 2 H T 2 Ko s st e T EEE

F=n

A -

135555 » (SLEIIRBRE R ZEGURIIE Ry ) (EIPTIEERT) (Z40) - 5 9 B » MENE AR Zettsel: - B
B 11046 A » H 45

145555 - (SLEIIRBURE R ZE I IE Ry ) (BIPGIEERT) (Z40) - 5 9 I » BN AR 2ol - R
B 110 426 H » H 46-48 -

1553555 - (SLEIIRBERE R ZEGURIIE Ry ) CEIPTIEER ) (Z40) - 5 9 B » MENE AR Zettselt - B
B 11046 A » EH 50 -

16 (EHHRERKEMEER)  THREFEHERZZE  EE 1M £ 8 H 2 H » hitps
Ilwww.ey.gov.tw/Page/5A8A0CB5B41DA11E/f441e557-77fd-41a6-b200-41a4a49c8cca i H Hf : R 113
F2H1H-

www.mnd.gov.tw 6



E @E

ARMY ARTILLERY QUARTERLY

£ 1 RE AR SR R R
HH (R Frs (AFE) FAFE
o = FEno ~ FEE - B FEE - fBAT - [EIIREE D
BIETTH | (e s - Ak
(RN coRkE s FA Lo~ FEE - B FEE - fBAT - [EIIREE D
s A~ FRR - (SFB ~ BkZE ~ BIRIR

B NEDEE ~ R - BARHY - Tt
2 BB R BE - AER - 68
T BICE: ~ F5 8~ JRiR ~ H—~ Bt E - gl -
B~ FEE - FrE L - B - WRIEERG

s R~ A~ S~ R B - 5B - B
AERER | e - pea - it
s | EIR - EESCE | R BRERL IER R RETBEE
Pas ¥ -

gu o Lo | R BCE - fiPEE  WEE o NIE - H—
PEHES RS i « Jkh
MEENER k| B BX B BE - GEEIERTE
54l I
BRI © LAEFT 0 (56 FEFHE M BT B R 22 BAIFRESAEGEAN ? ) (R T sE) (Z16)»
KTFesEt - B 111412 H 2 H - https © //www.cna.com.tw/news/ait/202309160027.aspx * faz HE :
1M34E2H8H -

BB R B
- B ERE
PR Ry CER A e ~ (e Bl S E (S 240 125
Mz &HBERY - HEPARE 4SS 2% (Synchronous Multiplex Optical
Communication System » SMOCS ) - EH &= 24¢ (Military Information
Communication System » MICS ) ~ #12 2347 ~ BUN K BRAZUR 24905 4 1 > #
ESTEE RS RS E R -

(—) ERECAE(E 248 - DUR LB E AR E HEian T 1 ERSIREY
ﬁ‘aﬁé&%@ » 317775 38 R [E2 {EiaiE = A s il ( Asynchronous Transfer Mode - ATM )
BUTRE S ~ iR SN E AR  MEORS B (Ein B B -

(Z) BEEHEE RS - HACEE RS KRS 2 S, - Hf—1%
s E e - 2 LRV SS— T EtitraE - WoH IR ERD i =50
sl 2 HEFSIIEE » B A E i &R -

(Z)HEZRMN TR ESRELEuR (S HIBEEHIE(E 240 L TR
HEAERE - IERAEN - AT RSB B AIRE 2 HIRTFE -

(VU) HUK RARTERON 2288+ TEEREA B SN EIE 2 (FIR (S 240
BFEESE T o BIEESNEMEE R E S < g T-E

17gRgEH > CEREHEEEHERCRER ST RGPt (2EEE)) (E - EARE - KET 111
FT7H) H24-25
7 EERLEFFE 205 #1/2024 56 H



HESEHE PGS 2 BUR
— B RIAERE T

M SCER R BB B2 PR 25 — 4R Bk TR B RE 2E H 5o 2 K T E K )
BRI » (EE A NG 5e OB R TF A2 K P B AR 5 2R e (iL R B B
AGRFK T185T 2 BB ey ML E - BIZRE I EDA4E SR 5E AL ©

B TH SR BG4 & 7 B AL E (7] 240 SR E (L JE [F] 245 2 faith
BHIE 7= 0 BEREEAR (=R 2) -

(—) BEME R &G EHLg © BAEALE R R0 7= DS R
HEEA B HEE - 2404  WEH I3 E T > WS ELE R 247
HIFEAS 4 FE B M2 77 A R4St B e ] g - o

(=) fiE AL E 7] A S R4 © JiEE (1€ (7] 2 &0ldg 720 DAL= Ryl
BB &I HEE ~ FithaH - PR K EHAR o 8 FHIEE AR 4R 5 S M2 5 [H]
s AL E R4 - 20

HPAEIE G2 ~ R  HEITEEIFEEARE] - SRS B EESE
R AT T DARI 1% 48 2 et B B 2 [ I R L F RIS IR AL
BOK I TBRESFELE - A FF R EFE BRI R RS B e
25 ~ - A DAREICERBE U it K T T8 > J e PR G SRR ~ BRRR PR T B
BEE AR DR T M B 4g T S A TR R TR KB S iR = K5
IR » RIFLRE S BRIER: 2 = SV » EE ([EERET -
=~ IREFTERES

TR as A2 (S B S AT [ 240 BB BRfa BRI
AR ~ HoEAIVESR S 0Es > 2R TR B = 0] E e 155 A E K
SKHERE M712 gaptiees A g [hfsE (Copperhead) #551% » iE B EE HTE~
755 | RS A - AT ELH AR - Mg R R E 7 =0 (AR E DV S EE
HAE) KMEHFHNS » MEAFHEEGE -

H 2024 e iFE i SR H I ZE FRBHER M142 S 1 Eh 28 K 5 248 (M142
High Mobility Artillery Rocket System » HIMARS ) » i #& itz 5 K &isE (Guided
Multiple Launch Rocket System - GMLRS ) =k 5 Bl fir fegE 2.4 ( Army Tactical
Missile System » ATACMS ) 2554 » RIR[/E i35 B 2 PKENL 245 » FRE B AR
2 R EIE N 2 A THERY - THEN R TP ) #5 LR RE K T

18 (PEE By hm eI i Zds ) (BhE - BPGEREE =S RN H10 H)» H7-514 -

195 » (ARG EIREAE (RTK) A RRION 2 b ) (i ZR1]) (ZRg) > 55 202 H » EEEMIES
RM249H» H20-

20m f 2 (R RIEFEREHI & (RTK) 2RI 2 T ) CRESSZRT) (2R ) 0 55 202 f » BEEEHEIED -
RM249H»H20-

2QIREY (F==EFLH ) (RAEPHEHEA) - https © /reurl.cc/RXJAKG » iR HI + REI 112 412
8H »H 18-

www.mnd.gov.tw 8


https://reurl.cc/RXjAKG

TR Z HAR -
g~ ETEEES

B IR 2020 SE5e R =i RmEE R - ISR ARFEE « 20 -
TR~ BffIEIIHE 2 B 2 A BaulE T i i e 2= 5 sifE] > HrATRE
BHEEHREE > JIER BRI T R E IR > TCHAA SR FRE
FRyE G A B B PO N BRI TR Y - SO B S ~ BER
Bt ~ B R ~ eSOyt S AR E A B R R T2 -

FRERIT BRSBTS - R AR A RR S (A Bt T AL 2 T
TE Ry > SE S SR - EoR LR THE R I - IR - ST E s F Rt
HEHERRE S EHREES G 1IN - ([HISIIRIRSE -

[ 3 H i A ]
SEAOR © P CEIEHURIE (S ERCRTEEESH 2E2 T78 (TESD) (i © EpAs
RE M ET ) H2T

4 = EHREEATE
ZRIAJE © https : //www.submarinecablemap.com/ (FZHHH : R 11342 A4 H) -




HEZEANE R E 2 BUR

7 2 TR TS 5 2

HEALERARFURE

R NLE R RSN EE

RHE o EALEMAZRE
(R s BxamgsR |

=z |4
AR mm | e

s

gy ° M2

FitthaH e SHIFEARAEEE
[Eeres - wxumsmnn |

e | \
MEENE ) - s

PHIAH o M2TEIAE

FITas (o 2t

T (2t

TEAL Pl
ERZREE | K&

PR L M2 J5 [

8

FEAF 1-2 /NHF

FERF 2-2.5 /N

SEAR | BESEREE (MBI (RTK) BT 5T ) (R ) (2R ) 48 202

> BEEAFIE > R 1249 H > H 20-21 > S{74g% -

7% 3 HIT R T A U Es st LR

(EQEEEwE:

{50 P Ei 2

M109A5

M712 BT ie 5 5 25 [hf e

e (CEP)

T2

0.4-09 AR

58 S 515  AFFEILLER
FE5| > EEHERER -

BRIE © John Pike » https : //man.fas.org/dod-101/sys/land/m712.htm (fZEHEI: R M3E2H 11 H)-

www.mnd.gov.tw 10



ARMY ARTILLERY QUARTERLY

2,

% 4 MR E G R A AT R
{5 a8 s FH B 252
\ s = BRI TRGH 22478 ATACMS/
\ W 7Y 57 //5%\ \_f‘//\\z\‘ S Sk

ep S e 251 EEE BRIETTA

HSDGER | g e s 12 R ) AR A 5 B i )

GMLRS (={=3 A N2 A g Z,
s SR » B TR %
= . SFREEREEES > HEH
T RS 2 Z\ 300 I w u_:“ == ~

EFCE ¢ 1. Andreas Parsch » ( Lockheed Martin MGM-168 ATACMS Block IVA ) » https : //www.designation-
systems.net/dusrm/m-168.html > fZ HEH : RE 1M134E2 H 11 H - 2. B - (CFETEIER - JEE DK S
HETEER T ) > https : //indsr.org.tw/focus?typeid=25&uid=11&pid=440 > #3ZHH : EE 1M3E2H 11 H -

BT AR

Hh S AR TR B i o B B R R s PR R s > I 2020 4
SERAL A B =AU ER > B E R ZEARE ST > PR T B S E{EEI A
WY EFLMSN - TG BNV — B o - (5 S SRR ARG ~ &K
OGRS e R S | (DK B feiail - e KR - RE DA
HEBEE T e ~ 7K B AR it e BT H R At © 22

Sf e AR B P E - ARME R AR B TRGE > T AR E S [
FKAET > WAHES ~ AR RS H AR TaEAIA S TS > bRt R E KT
Rk R RO RS e - B FHRERCA S G - 2 R e L=
BTEEy - BRIN5R R AR - B B SRt S U es e (A 5 S asditibt b

22 RFEE > (PHALHEREANE SRR KSR T ) (P 11 FEHRPERER )
(=1t - MEE AN Z eyl REM £ 11 H) > JH 112

23 FEIR - (PR E AN E S AR K RIS ) (EIPGE 11 FREH AR S )
(216 MEVEANEGZeiselkt > RE 1T E11 7)) H 113

11 EEEREZFTIE 205 /2024 6 H


https://www.designation-systems.net/dusrm/m-168.html
https://www.designation-systems.net/dusrm/m-168.html
https://indsr.org.tw/focus?typeid=25&uid=11&pid=440

5 B S S T,
A SR B BB N A PR R A AR S ~ HEN4E ~ KRR TR R,
I ETEERET] -
— ~ IR ERAEBEREN

BB E S BRI TE B ARSI L E R E B T EmEE 2 - B HBE0h
=~ BRI ERE R RN S — R BRI B R R Ak s (S R 0 A
BE BTN 2GR 2 RS E R T B B R T B EERER - FHin 52
HEA S RS B S T AE B — =B B E E SRR - RE eI &
BASEG T ERIFENE BEREHZ= -

RS ET RS IRA - 15 ve B R 28 5 R AR S e 1 (R SR T HE B 3 > [ P T e e
E I SNETR e - BRI EEE Rk 2 a0 BrsE Space X A EHYE ##
st (StarLink) BIEF B S ek {E @ EE H - [(IEEESRFEREDULE - 72
S EBEETEE TR —  WIRBIREET HE T EM 2 RGEH N
BRI - BRI S BE I RRE -

DIFREIRZZRHY RE & - fE B B 8e 2 (AEfTAs%) 587 (HiEEHK
Fri ek T 2 1ty (EpE At e 2 T - hBhse B BNV ERS - 2T HISEEGH
HRAE > hEE SRR B (S 2 5EE T/ 5] Eutelsat One Web #5228
mEEZHEEE > FHE 2024 FEFEHZ A A 600 FHRHI#FE - K2
MREE R R REWAC B R EE TS » EILIEEI B 2 S (b
e FEM E A R R SRR EEE - DIss RS HEREETME -

SANREGTES T S RS EA 2 AR > HREREHERAMAKERE
sRBHUNR -

(—) 1£ 2023 &£ 11 H 12 H - PR REBEIEFEEILEEE2 TR
(PEARL) 2 2 17 » KA ERELERE K22 A B L E £y IRIS-C2 37751
B M HEEEst R SER R T hiE g - H H M AR R EEE
i TP 5% i e £ B I AN ARDRITE - DA T B B ) 5 7 1 2 2 (15 4 Ut AL 1 L 2
{TimR SR R MERE Al - =

(=) BIZRZEFOHE 2026 285 HRE B 5 2R BSG #(EH
2 AT IEAEH 2ME EEE o WY 2028 FEFEE RS T HUEEHE
REB AN ERESEE - BIEE - [~ B LY EEER - 2

24159180 - ( thEEEEEL OneWeb %54y fi a9k 2024 FEEZE 2= ) (hiumafitt) (Z3b) BRE 1124 11 5 156
H - https : //www.cna.com.tw/news/afe/202311150238.aspx * fZ HEIR M3 F£2 H6 H -
25FFAlfe » (RIS 3 IEFEMERTTE B 2 iR ) (KR HH) (Z10)  RE] 112 4 11
H 11 H - https : //money.udn.com/money/story/5612/7567717 > fgZHEIR 113 FE2 H 8 H -
265K - (2B E#EE T B5G (RN 2 2026 Fa54T ) (o) (Zdh) > REI 11249 H 16 H »
https : //www.cna.com.tw/news/ait/202309160027.aspx > fGZEHHIE 11342 H 8 H -
www.mnd.gov.tw 12



2/ 4

BEIL - SR E B RS 2 SN - Pi TR SRR EE
e bt B SRR IB(E A ERA AT ~ 222 B RS E » SR
AR -

(—) FEEE - mEr R P EEEAEEE - 1 2024 4586 700
(&l B 4 I R UL R B R 2 1% - BC AR IRE &Il A A E E L= A B AR RS ]
RARFB S E RS RS > B2 One Web Rl 8 (51 2Rk RS LS > (FIREE A
SRIEROCH, ~ TN R B S LT RS RS EE -

(=) BIEHE - Y One Web (K#iE S 2B M N A SR E - EEDIHE
TR BB ERRES - 1772 24l RART > SRR B RS SR 2 MRS o REIZ
RZEHOLFER  REIFEREA 120 BUREUEERE 1 REtEIRTY 24 /NEHEE R
[l > 2R ETE A APRE - 4K ET N ER e o (eSS
A~ BHEE®RIE 0 BIREEE R 2 R4 EH TR 7 A8 -
= ~ s HIGERE 1

R 3 P SR B Ry [ ] <7 ~ EEJWRRRE. - B AR TR s B E R T =
INTRH T R MR v LS TR AS M KAl %R > (B RIS ST Bt p o A A
PRECETERERS LR « KT (5 9H Bl — P - A5 A 5 BT 35 (s (& H 2 i SR A R
HE o 28

FeEH MR SE TR R R TTEA B RN 5 — MRt nE B 821k - AREE
fgf K2 K B 30 FhigfiiE o 2 an a8 A B SR s iag o 2
RCHEIE SRR T O - FE R B e R BB EER AR K - 3O

R NE 2 e FF R 2 RIESERIL 3 (&) DL @2
Gtz s EERNSR (HEORARML ) > HIE e 2 PP Es 2 el (B8 ) M&E
EAIE WP E 2 ArE Rk (A EIEs Bt 7 R eE - BISEEEIEs T
B (Efr)-*

R BhR&HIE (Real Time Kinematic » RTK) 2 MIE )7 AH » #E RyfH
77742 — » FORIE 7 758 th— (B AR - BUEAS Bk & fear 8 M (S 5 i P
AR - AEVEEHAR] » 7E ARG _F 3 B — 0 2 BRSO o B » PR 2 aH9%
R U R RSBt > ERSENE B SRS > CREFRRUGRSR A > K2

275 - (RSEFEE KTl - B8 120 frlsvE 2rEfrmain h ) (homaifiit) > REl 11246 A
16 H - https : //www.cna.com.tw/news/ait/202306160324.aspx @ fZ HEIR 11342 58 H -

28 f&{h > ( M109A6 4% » [ B A IR EE L ) F B 4d ) ( ZJE ) http : www.lepenseur.com.tw/article/1080
RM2ESHIH MEHEH KRM3FE1HMH-

295 B (2N EIREHIE (RTK) A 2 ) (2R (ZF) > 55 202 #1 > FEE RIS
RM24£9H > H20-

0e & (AR EIREN & (RTK) A I M bt ) (REEZRT) (ZF) > 5 202 8 > FEEEIIES »
E1124F9H H14 -

ks (HEE) (2l ZRER R I7TH6 H) > H367-

13 LTI 205 /2024 £ 6 A



https://www.cna.com.tw/news/ait/202306160324.aspx

5 B S S T,
DEPCEAIL 3 FEE DL R SR > DAIFEIS B A AR - 32

Ry  CIRAE LS BN M B A4S X e - FEUERRIF R0 > BRET A e 4 i RIEE
RN E Z:4¢ (Real Time Kinematic System » RTKS ) » A& i 2 IR B4
Peles o AP PR AR B o 16 oy B4R =R Sea s =X > BRI -

BT B a L E LRI SEE & ( Virtual Base Station-Real Time
Kinematic - VBS-RTK) » gl A B F i 2 FUuE (HEpsty) HEHEZEE
i > JERIMANS FEAS > RF PR (L 22 B L H048 o0 - FREHIAE o0 B T A PR AR P PR (L
2 EECETREDHIE R > BTSN S e (L BRI S S R 2 BB IE & - (R8T [E
e o] 8 N PR N BB 2= BB IR & - BB EhG S L8 i {17 P A LM & i
B IR AT R4 By 10-15 7368 (R SERAERERT ) - 3

fmagps =t - BIARIRFEIRIE (RTK) » Hf# 2 ORI AR AR IE R fE Bhik
HELTPEAEE L » e A S P A s D S 4R B (i SRS B e T A 5T S
Hy S ECEpRZE i B ERA A28 (BIEERTE) AR BN AL R
TEEEEE A 10 A HER ~ KA ERE M EBYGH > S EE I SR EX
EORIGHEE LR (FEnh) » DU eERZE A - BUHIEEIEE S - PHEME
HFfE Fy 20-30 4388 (A EESTERFRT) o

R I Eh RS & 24 (RTK) & & ol FE - Fert fo BBt HIa BE 7 K 4
FMEER R &AER AN BBt E ALE A B EollE > JB5E AR 1-3 /8858 -
FEREREIE /NS B A ER ARRE ~ EeEE/ NN 1 ARAERmE ~ TiRE
IINA A RN B RS EREEE - °

FHE PR > BB RE B R 52 R 28 Hhu0s ~ R EEER (5 R B Mg b O E BB &
{E > RO Bl (BIZRZEHL) ~ fpsfiss L2 (hEEEE) - B ERE R

CE L HE o0y ) RO T (RSBl ) 2 i 8 - W SR 17 )
EREeiE  WEIRSSEERIERE RTINS -
55 Byt op BRAG PR B AL AR SO B s R AR A R B R 2 A IE
aHET > BB e S E > HRE A O R IR AR B LG (B 3 )
G4 A A EER I S I (F 25 2 FEAERE » AP o] 3 ph [ s T VSRR - (S5 A
BB BhRE N 2 2400 B i 2 R B uhEREE 2 B 4G 218+ HABEREE S0 o] A1) F ZL B g
320tk - CHIRE) (2L SRER - K746 H) H371-
3L « ZIZE - (e-GPS [ K48 VBS-RTK HIIFBIAETE (i 20 MR T4 ) (b R B il i 52
FET) (b)) PEREM RS > RE 95465 H3-

MEFE > (HEARFRENE (RTK) HEAMEIAM 2 BT ) (EEEH) (ZF) 0 55 202 8 - FEEREIES
R1M2E9H H21-

355 T11(E ~ ZEEAR 0 (X EHA RTK Bl e-GNSS fEiFEHIE 27 FE A BT ) (B 1 HI4g Bl Ze & e f A
Ty (2L » 45 6 B4 151 > e B B L e o RE 107 451 B 56 -

6e A > (AR ERENE (RTK) I I 2 i ) (lEEZFF) (ZFF) > 55 202 # > BEERIEIIEE -
R1M249H » H27 -

www.mnd.gov.tw 14



2/ 4

M 2SR B PRE L 8 - SR (RS 80  DAFIRT THe RS - B 2 2 TRET
PRI AR e 2 (R A -
5 Jedl ~ Bk KR B A FUREE

o

/N

‘3’ HERAE ﬁiﬁ"&’
LISL

A

7

S04 ok A ¥ pRrAs
%

~

VER ez

SEAGE - B CERERHEREHER CHER ST ARG (FEHE)) (BkE - BETRE
REI1MMET7H) H46-

7 5 IR{THEE IS 5 TR EE]
{8 ~ HHE

CHlsE S - FRRE
BFfE 10-15 774 -

 BREIE &= T FEhE

sapeane JEHY -

. PRI RS AR -

RGNS - FTRR

ke f] 20-30 774 -
v 2. [ZIEE AR

e R FTEN ISR

MR AR Eﬁﬁfﬁi—%@ﬁﬁ °

This S E 0 3R
ZFR 2 -

[ E T

6 [ d g T L R R TG AT [
£ # oA JE 1. B 4+ Ml 4 4 o0 e-GNSS HI B B BE E fir & 4 A [0 49 5 - https
/legnss.nlsc.gov.tw/content.aspx?i=20150625102049287 » iZHEI : R 1M3E2 H1H - 2. =& » (HE
BB EnREHIE (RTK) A LI 2 it ) (lE=F]) (Z/) > 55 202 #f » BEEMEFIE > R 11249 A »
H 20-21 -

15 [EEERLT TS 205 #1/2024 426 H




HEZEANE R E 2 BUR

CAES]

FeHALES | 3‘

A

SEAOE B 1 Hl4E R0 e-GNSS BIHFENEE E A7 248 A L1481 - https : //egnss.nlsc.gov.tw/basestationinfo.aspx »
MEHH RM3FE2H1H -

=~ BRI TSR
A LR K B AR - B BN ~ IMNAZE - #EHHEATESIIRRE
s EDH4E AR B SRR B SREUEIEER  RILE AT HE
ST HACHBUE R B 5 T BRI - [EHH BT KTHSYREIEEN
] N Ry 7 UETELE > MR AT B A% > AEOAEHH » Rt BAa e
FHABAEF T8 5 A2 Ry 40 o T BN Y - RRZE S R LR o
B R 24 (TEH EIEEEEN K B EES 2 RS 240 HNE
E{TENEL 2R D)GE S - NI 2 AGéEG@l - I ER AR ER M A
BN BB TENERR GRS T - WS R R Rt - ¥
HIEEEERESEN M142 SR8 8 K& R HERERR - AR
R 2 AR AR ST EE I HIAE A - MR AEEAE R - A E TR ¢
(—) HiEZEaE B RN e EIEIEE ?
(=) EEEE R SE P LB T E e ?
(=) FEREITEAE T2 BREF EwE 2
S At R RS Y Rl oy R B A B E i (BT ] B A ] 1
SRR AVEREA T ZE > SRBAAK
(—) BRIEIE2EES [=M4: (Precision Guidance Kit - PGK) : & ¥ 2% -
TEERS M142 SiREI2 B KET 240 0 (H10 ~ T~ B ROt & B A ml sl b
%285 [RES R4 MRESEFK Sy - & HZA5%2 6000 gragtss (A 2FEL
BH) S HEEEEHEARENI - EEEEREEVEE FEES &
> HES[EFEFEREES - EREE 120mm 85 ~ 105mm 58 « 155mm

37 RFEDE - (PIALME B E AN E SRR TR SRRSO ) (P 11 SRR &)
(210 MEE NP2 2sebe > REIIM FE11 H) > 592 -
www.mnd.gov.tw 16


https://egnss.nlsc.gov.tw/basestationinfo.aspx，(檢索日期：民113年2月1
https://egnss.nlsc.gov.tw/basestationinfo.aspx，(檢索日期：民113年2月1

e 1 51

ARMY ARTILLERY QUARTERLY

feaE i R R AC P &R EEM (PIK) B R j el s [(E5E
5 (Enhanced Portable Inductive Artillery Fuze Setter, EPIAFS ) [T H{Z&
B2 RS AR SRR E gean T HIEZ a2 40 Teft 2RSS [ HEs -
SO ER[E E 120mm 0 %266 - 105mm AR K2 155mm 5 &R (25 (6 ) £
LB (R (F B 3R EVE B AHRE ) - 35 LA R e B RS K H B B
J& KRG AETTERRE ) » TR vl ZE&E T3 PR HAR A A= 2 THEEGR T -

(=) FRBEENUHE LS - LB H 2016 FREANAKER - R0 EI
HR B B S TR ZE R T (S RIS 240 ) » b S A B LR B it 28 P (LI 35
B EEREM 2 - B 2B TER - RS ohes R 2 B - 2Z07° 2020 4
515 One Web 2/ F] » (EHEBEAWIIEH TEMNGE LS » KEGETEN 2024
FJEEL One Web A EIE{E » EEIIIEERP U8 B A% Imss (RS - el /N 5]
Fal aFHAY WK E AR FILE T - 7[iE#E One Web 1 E Z4% >
B gEkEEE G | PR EE ORI e - MEORIGAETTERRE IG DA -

7 6 PGK iFEE L [EFFTE
PGK Jr%ﬁ%%l?ﬁﬁ (%T;%%) PGK gL [ (&HE)

PGK with Cover Removed

L IR s ‘
' = SPE : M762 cpg  Canards(y
.. i l,‘ .o e ~' : ¥ \

Safe & Antenna
Arm

MOFA Thread /

Booster Height of

Interface to Burst Sensor

Projectile

o AEMN (PIK)
RSS2 S | B ER T B AT
( EPIAFS)

HiE F54E% (CEP) =4 Et& CGhEH)
21.96 \5r 1.36 N1 30 AR 300,000 7t
EiACK © 1. Tom Walker - ( The Army’s Enhanced Portabel ) http : //proceedings.ndia.org/5560/thursday/

session_iv-a/walker.pdf » f#ZHHE : R 1M3F2 12 H - 2. ZREE » (£ 155 [ IRIARVEE(E AT « PGK
KRS (B ) (RimiH) (Z40) > RimPHEEHE  REI106 4£5 A3 H -

38 FFE - (G 155 ME SRR RR(E)AE | PCK IEHRES [EM) » (RImFHE SRS - R 106 /£ 5 H 3
H ) » (https://www.dtmdatabase.com/News.aspx?id=785) > (l#ZHEIE 113 £ 2 A 12 H) -

17 PEEREZER S 205 H/2024 £ 6 H


https://www.dtmdatabase.com/News.aspx?id=785)，(檢索時間民113年2月

HEZEANE R E 2 BUR

2 Mo49A1 155mm 3§ 4%
ok 5 b o R A
R (CEP) & 94m -
125m ~ Th0m ~ 267m »

& 7 PGK S S [E AR ZE R ERE
BRlAJE © Z2HESE 5 (3 155 fTE S IARHIY BR(E AT | PGKEBES [£0F ) (R ) (Zdh) LRy EE
skt RE 106 45 A 3 H » https : //www.dtmdatabase.com/News.aspx?id=785 » fgZ HEAER 113 £ 2 H
12H -

g~ BV EETERET

HEIRBIFT AR R E p A 2 B R - HBRCSER A » S S
* o ERHBAHBA R AN R SR T )b~ & F A 4
P B S > SEFR AT R RIS HE 2R (20 4 D > RIS EReft
TEAL ~ BT~ PR BIERSTRAE R BV AHRTRE - RIS R BR il e AL T
BIAVFREB TR K © %

AL B AR R GE LRE )] > TRt e E TR ~ UG F a8 A
MEGEES | (BISARRCE S — R SR Sh B iE ~ e SR AR - 3
PRI ~ AT ~ P22 EE i ~ TRORE eI K BB P O R A -

PRI ~ B S S 7 F st e AL 22 - B {5 1o B2 AL 2 Y BRI N A
{1 > HEBRSEEF SR HlfEC S SEi g G TR 2 s
KBRS - LIRS - BURRE S 4i%0 1 - “iua h HaUEie s
5191 ~ P FERREy > w1 Ze iR RAH BRI R ) > S AL s) - (iR
TR ZE AP 2 G BA R R S 280 - WAREE 058 TH R be B 15 7 SR bS8 1 2
TR EGR( LA A BRI -

(—) TR BT - B O P e B A (S DL e E
At HFRFE R G HE TSI HE 2 - (ETR T 2 20T - BRI &

S5RIEEY - (il | B RS IRE SRR 2 BRaT (BHLER0)) » (BKE + B RE2EESHIERT - 2017 )
H 106-114 -
40 REFE - (PELAbper 2 i N E R AR W PR RS HISRIS T ) CEIRGED 111 R SEHIR )
(21t WELE NP Zeattsebs - RE 1M1 11 H)» H 112 -
41 Matteo Luccio - (Russia’s attack raises vulnerability concerns) » (GPSWORLD - 11144 H 28 H ) >
(https://www.gpsworld.com/russias-attack-raises-vulnerability-concerns/)
www.mnd.gov.tw 18


https://www.gpsworld.com/author/mluccio/

TR~ BRREE > (EHARRTT R BRAES [ MR RRHER A 2 Ela i
B8 > PETHIREIE R I IR T -
(=) MRFEAWHETER - HHIHEAGRGHIEEERE
( Synthetic Aperture Radar > SAR) {HEZZE Ry > I Z5R TRIBTE BE A M2 T
e s e 2 THEAE DT~ S LT » LHCHEN o5 F kiR B S s s it
FELUSHIH R 2 R R > REREEIREE) > WIIARERIIRFES - %
4EE

WRERZSEARZEE FEEEST > 12 2022 45 1 AMifT " RZESREL ) DIk
[FI5E 5 AT | IR ZE T LS BRG] ) SFHEBANR - R AR ZE 32 (R AR
R BELECTAZ Co BRI - RAT DA Bl » (B 5 gt =t - sEd/ 2K - M
REFREEE R - AT B R ZEAH R A SR LR S RE & MR H
FRES) > EEFEERAIR® -

T APER AR FT H 52 ~ AR S 2 > BB 5 A il B R R e i
S Ry BB B R AR RS - MBS A R U By ~ SR BRI ~ B M
72 DL B e Bl B RO 20 an bR e B BAaRE RA AR AU bR e i AR
B -

SRR

— ~ (PR YRR e M MR n ) (PR - BRRGEf PR =80 R M 410 H ).

ZokE  (HER) (2L =RER CRITHE6H) -

=~ REG (I E RN HEE AR R KIS ) (EIP5HES
M1 FEHZEVTINARRE) (210 MEZE ARG 225t - KE 11
FNMA)-

VO~ FRTHET > (ORISR SR R I B E R0 ) (REL 112 5212 H AR REE R
FIEERER) (2L TEREAEZET > FTEHIHRE 112512 H 1
7H-

o~ BREEF > CEREHEEEH 2 b EE B ST RGNEZ T (FEFE
) (BEE - BGAE - RE(11HF7 H) -

N~ RIEED > (PRI B AR E R 2 T (L5 S0)) > (BEE
PR ELERRETIE AT - 2017 ££) -

£ wm &l (P IEENTRHS R R 2 S st e ) (BIREsE) (BRED > 56 2

2/ 4

42 REIR > (PIHIHE R E AN EE A RE R RIS ) (BIP5E 11 EEHETERRE)
(216 WMEVA AN Zeitselks > RE 111 E11 7)) 5127 -

43 EE - (PIHAL R E AN EE AR SRS ) (BIPGE 11 FREH RS )
(=1t - MELE NP Z eyl > RECIM F 11 H) > 5127

44 REFIR > (PIHILHE R E AN EE R E R RS RIS ) (BIP5E 11 EEHETERRE)
(=1t - MEE NP Z eyl > RECIM F 11 H) > 5127

45 ELE > (PIAL R E AN E SR SRRSO ) (BIPGE 11 FREH RS )
(216 MEVEANEZeiselkt > RE1MTE11 7)) 537

19 =TS 205 11/2024 £ 6 H



HEZEEE IR E BT
2565 41 BHTRE  REJ96 48 H -
JU~ RAETIL  CEBNEHE ) (ZILEZ R SCEERAT) (Z40) > F 7081 > =1k
TR ERARE > KE 104 £ 11 H) -

Ju~ G (FEREED SRR ) (RMERIZET]) (Z10) 0 F 216 {1 B E

a2 S s R0 0 REJ107 429 H ) -

4~ SR (BRI T BRI A TR ERRE) (B 42 ) (Z

it) > 5 64 8 > MEVEANEZ 2otk @ REY 111 510 H -

T R5RE  (REIRE R R ZZEEEIE R ) (BB E ) (Z10) 5 9
HA - MAELE NI Zeeitstls - REI 11046 H -

T+ =R (EERNREIRROIE (RTK) IR 2 T ) (e fe 22 1])

(=) 5202 81 > BEEEREIIES - R M2 9 H -

+= - R&E - 12T > (e-GPS i 2 A% 2 VBS-RTK BIFFBhFEE (i7 24701
BRI (PERBHFNEZGET]) (Z10) > FEREOTFENE
sy > RE 95 4£6 ] -

+ - =I1L(E ~ EXK > (L2 RS RTK B e-GNSS {EilFEHIE - 2 FE
FHEL73 ) (B ilsg B zz & s EAT]) (20D £ 6 &5 1 8 » FEER
B8] A B Mg 0 0 IRE107 21 H -

1~ CGEFFREIR R ) » (TR R RKE1MMFE8 H2H 0 h
ttps : //lwww.ey.gov.tw/Page/5A8A0CB5B41DA11E/f441e557-77fd-41a
6-b200-41a4a49c8cca > ZHE] - EFE 1M3F2 H1H -

75~ RAETT 0 (56 KRR G 0 BHTE BT RZZES > BT A REd A 58
A2 CRTMEEES) (210 KM REI 111412 H 2 H » https -
/lwww.cna.com.tw/news/ait/202309160027 .aspx » faz HH : R[E] 113
F2H8H-

—-++= ~ https : //www.submarinecablemap.com/> fazZHE : R 113 F 2 H4 H -

T/ REZ  (F=EEF TH) (RREPEFEAL) - https © //reurl.cc/RX]
AKG - f = HEf - REJ 11212 H 8 H -

-+ ~ John Pike » (M721 Copperhead ) - https : //man.fas.org/dod-101/sys/I
and/m712.htm > fpZZHE] - R 113 F2 H 11 -

- FIEE  (PH A E T EFENE 155 N\ EEEESE  BE RS S
) (B (Zdb) > BE 112410 H 31 H » https : //www.upmedia.m
g MEHEA REIM3FE2H12H -

H— -~ ZE » (CEHEL HIMARS 28 K57 248 ER Y 4 (BT 2024 X EHE
) (BrawE) (Z1h) > BE 111410 H 18 [ - https : //news.ltn.co
m.tw/news/politics/breakingnews/4093089: fZ HHA 113 42 H 12 H-

1+ — -~ Andreas Parsch:(Lockheed Martin MGM-168 ATACMS Block IVA):
https : //www.designation-systems.net/dusrm/m-168.html - 52 HHA :
RE1M34E2H 11 H -

H= B E  (NEREEE - SIS SHENSEE ] ) » https © //indsr.org.tw

www.mnd.gov.tw 20


https://reurl.cc/RXjAKG
https://reurl.cc/RXjAKG
https://www.designation-systems.net/dusrm/m-168.html
https://indsr.org.tw/focus?typeid=25&uid=11&pid=440

|

ARMY ARTILLERY QUARTERLY J

I

H e

Ht

EVANY

A=

[focus?typeid=25&uid=11&pid=440 > fZHHEA : R 1M3FE2 H 11 H -

BEElE) - (hEEEEEL OneWeb %24 R ELENsE 2024 A E ) (Il

Hrt) (Zdb) > B 1124 11 A 15 H » https : //lwww.cna.com.tw/new
s/afe/202311150238.aspx » #pZE HHAR M3 F2 H6 H -

TAMm - (BEEERSEE 3 MERHERAZE E5 KB 2 TIEEE )
g H=E)Y (Z1h) 0 B 1124 11 H 11 H - https : //money.udn.co
m/money/story/5612/7567717 > faZ HEARR 113 FE2 H 8 H -

ORI (B RS E T BSG (RfliEEN 2 2026 35 ) (otimEr

7y (Zdb) > BE 112449 A 16 H » https : //www.cha.com.tw/news/a
it/202309160027.aspx * fgZHEAR 11342 H 8 H -

TRIE > (EHERRELE R0 - &8 120 BuEHE 2RISR F
) (PoimEiet) 0 BRE 112 46 H 16 H » https : //www.cna.com.tw/
news/ait/202306160324.aspx » fZHHEAIR 11342 H 8 H -

faft - (M109A6 A5 » B SR (CER: ) (HRERHREI4E) (ZJ0) » http
www.lepenseur.com.tw/article/1080 » £ 1125 H 9 H » toz HHEA -
EM3FE1H11H -

B Mg 0 e-GNSS RIRFEIIEE L Z:48 A LGS > hitps © //egnss.nls

c.gov.tw/content.aspx?i=20150625102049287 - faZ HH : & 113 £ 2
H1H -

- Tom Walker - ( The Army’s Enhanced Portabel ) http : //proceedings.

ndia.org/5560/thursday/session_iv-a/walker.pdf > f#23 HHf : EEE] 113 &

2H12H -

A - (5% 155 MRS AR BE(EV AT | PCKIIEREES [EMF) (RUmFl
o) (24D RimRHEEREL > REJ1064£5 H 3 H » https © /iww
w.dtmdatabase.com/News.aspx?id=785 > fgZHHEI 113 FE2 H 12 H -

+ Matteo Luccio > (Russia’ s attack raises vulnerability concerns) (G

PS WORLD) - 5 111 44 H 28 H - https : //www.gpsworld.com/ru
ssias-attack-raises-vulnerability-concerns/: iz HEf 113 42 H 10 H -
( Powerful Military GPS Signal Jammers ) > https : //www.perfectjamm
er.com/military-frequency-jammer.html - fgZZ HHf : 1132 H 14 H -

(=1L ply

PRAEAR DR > REREAGEEE B/ SR 102 S5 - AR IEARYE 215 fIf - &G {EHk

& HUE - HE FII2E > BEERE SRR E SR AT E
THEH

AR ERC fEIREEE 91 FHL - ZSHEISRTE IR LA IE 100 SR3E ~ REEYS

T REAE IR AT 102 SE3E ~ MEEE M SE 2ERnhTedt 103 51 ~ BUa K

B2

FuUREVITHEL > GEEE - 223 2T HEERE -2/ M

SRERRH I RS e 2 e B R A E - R AWIFE L EIE S -
21 EEFHILETE 205 #2024 4 6


https://indsr.org.tw/focus?typeid=25&uid=11&pid=440
https://www.cna.com.tw/news/ait/202306160324.aspx
https://www.cna.com.tw/news/ait/202306160324.aspx
https://www.perfectjammer.com/military-frequency-jammer.html，(檢索日期：民113年2月14
https://www.perfectjammer.com/military-frequency-jammer.html，(檢索日期：民113年2月14

B A K R 3.
BT EEREF A K TR ER 2 Bk
fEE * PMREK

=
— ~ ATFERESE AR R - SERIE TR EIE ~ AR - AR

Blen=, o BWEREE T2 - 2R - 228 B AUINBRIEREET

% WSRIREE N GRE - JIR G PR E AR ZE I SR - B TL AR

Gl IR PR R > TS EE R BRRER T S AR 2 (i 155

N 122 NJEHISTESS o A IO TRES « EADKETEE R ERA TE

FISZAE - WRERESREEEK -
= PEERIIRE RO 2R T T KRR - B R ) RS R EY
B L F R Hr R B R TR R S &y TR
SRR ~ K, ~ ST TR SR TERK ) 6 (PR E: » AT 3 PR 122
DK R HF TR - DI 0B K I EEEE - il & T R )]
BN ETYEHE - HERRI DRI 2 - FE T KBS OB HEET X -
» PERE BB A LA > A A AT AR T E S s E R R
FAEECGHEIEN: - BAMRICHE G TR T EE 2000 B EHERS - 4
REE 45 A8 sRE IR RN - HES M EAE TS A
B WIEAERA R T ISR i N R T 2R EE
HHAEITER - SR EEAISRRE - &SSP S v S R -
RS - B KRR ~ BV ~ BEEaHIEE ~ RO AR R K
CIE

BAFERE SN BT 2 - BT R S LR ROy » BB RSB
He e B AR Tt 2 AR S LA B SR D R SRV AR OR - (RS = T 1k
K I SRB R RS VBRI 2R - B e BA T RE R 35 AR b > TR LT K Sy 4R
o BTN M R E R ERS R K ) SR R e S R A D B AR -

£ 2022 £ 2 F REETBHEHE TR DI H B TENH 5 i S B I RS R
£5 1] DTSR N SRaa it Sk I TERSI B - 7T R S R
S RN 112 5 5 SRSt » R 2 e O M A i B K T B IR R i
B~ BOKE A R B SRR B EEAE ST - MERFS AR TR AT
Bl HFOK R IBERE - HOG S RE  BR B BB BRI
Sel  HR RN o SR T SR AR ~ B B E KIS
L FPEA (R SREEAT R SRR ) (R H) > RN 11210 A5 H -

2 KTz (HEERGTEERN 10 KEUR) > 408 « th3EEE5EE » https:/theintellectual.net/zh/divin e-
www.mnd.gov.tw 22

1]



https://theintellectual.net/zh/divin

PR > U A SR ERORE (ol o AT ZER T B L (R s 40 (T S48 L
Pt SR A R ARV ZE [ - TR BB IR S B A S e - (R
EHLE A I B BB RS R R -
LB SR R H
— ~ SLEGEER
AT BRI S8 e - SR T ARG A ~ A EIRE - SRR E

R WIREIE N T R0 - e - ez Bl o AR FRRE 2=
PGSR RO JoK e BRI I Bk - B a Rl e ey -
RS R GBI PR bl - HUEERR G e (R A 2 RS S 1

(—) HORPEEL © AR S U BHEAL A B S8 e ZEEE T ~ frfak BB NS
EAKIEEIEE (F) FEWE > RIS gEP AR ath R - ¢

(=) JelDKDHEE - BB At w02 /KRy > DIARAHE KA
BAITIRGE ~ KT SZ R R 22 TP K TSR S e R - s Sl 1 58 e > KT
NSRS - % - DS ERY T R M, -

(=) fmE ks - FREEE T RO /K iR (SRR PROK S ~ BROsEES
Pt ~ BH 48 BB R4 2 - WA B et B [ RIS R - W e+
DB - HTTEOK S BRI . - T TS B HOK T > SE R R i P i
VLB -

(9) &% EREEm ey « 5 — SRt A e i E g - Ll 05
T\ ZR M EL K 05 ZURS D LRk BB S 25 PR T BRI P R [ 4 > B 1B FK
FHSCHE o S AR PR B o RROREhkE EAEDCERFT - °

(71) BE EFFEK - EWEERIREPEE - ARBHRE 4 £ 6 (825 PEs -
VHRE S Rr@E Mt R E DURIKR iR S R e R 1 ARA M B L
PG ST > DIFIR B B SR TR T ] I G B R -
= ~ HE MR AT E A

(—) Wgletige - S RE(FRZe 8 FIERT > PRapOiRiER] 2 {1 155 AfEHEL 122

situation/straits-waves/3972-202225b.html > #Z= HE] - 112410 H4 H -

3 AR (TR E T 2B RN h s 075 Wl ) CHEHEEME A T]) (Z1h) BEAHIUEFE
B - JEEBCER > 20204 8 H - H 60 -

4 HERE @ (HE=FEEIDEIEREE I8 RELEN 2 T ) (S EZRH) CGirfT) - 25 266 1 > 4531% - 2022

F12H 0 EH22 -
5 M#RE  (HLESESEUEEEEE s EBLER it ) (SEFHEFF]) (GHiiT) 55 266 H » 53110 - 2022
12 H 0 EH24 -

6 BREGFR « HR0m - (EEGEIFEBIEAE T 25T ) (EEE ) (BRE) » 55 567 [ - HEEHAER > 20
19FE10H H78-

7 HsRE - (HE SRR FERE IR EE M 2T ) CGRF ) CHriT) » 25 266 1 - Z&IIETD - 2022
F12H -H24-

23 [EEEILFIE 205 1#1/2024 £ 6 H



P58 (RS I K ST PR E 3 2 B0t

NEREESN > W AR iR FEES « SR EHEIE B EE TEINY S > £2 8 E R

TR A3 BT K T « HSZ 3 A PVE RO E 13 T — 4 K SR (75 > Wik

AR K F R LB R TR, ~ B B S AT > oK R M RE IR 1 -

(=) ATREERATAE A « (RIS SLE T AF BRI e N SR i A E A E

B - NSRS IEEE - HASEEEE AR (0% 2) ) (FRttEEEE

B BE RS T o R AR S GPS K HARE M IR > FLaBEiE K

TIRIBR B EIPGZE RS ~ 55— 4R ST 30 R e ZRr iR > S L B
P& ER M A hE BRI E A

1 HEHEK ST R R B RIS ES : PLZ - 07B i B B ra it & i e e
B WIRE R ER R K Aoz > HARTTTRELL ASN209 Jpik <t AR E T R e
P B8 B AN HH e {6 SR 1 S [ 22 DK g R T R B R A R (4K
ATHELIT R AR HEATE ) » WRE T8 FIZ/KARBAL A B i ) -

2. HE [ [PESIEYORTE | u] gefTENER AR ASN206 - 207 £/ A E
IR N2 B (E S SR SR RO R R SRR K T TR 0 DA
KT B S BEE R ) < (i P St 2 - PLZ - 07 B [igE B { T et = 78 A dk A M
GREEHEINRE » (5 — 4R S REEl R A e 22 2l - #5272 s (E 2Rt S fd iz
B I DUER K SRR ST AT B R A > #5 ASN fie A H L EL AL
SRR ARTR M - B SR SR R RO R T BR A B A E K
T3 P& B S e I,

3. HAEHE « MU EE O « i - WISHIER T B Y - BEIRA
PHL - 03+~ SR -5+ PLZ - 05 }z PLZ - 07 5>k J77 4% 450 8 FH SR e A s K s
LN E11% > PTREA B e & 5E BOK REF 1] - $%2L PLZ - 05 & PLZ - 07 %%
FHaR R ~ REHAYE SR il SR R ZE rh i ATRITE R, - S5 — 4o
BRHEELZEHE » SR - 05 K PHL - 05 ARl & KL s » kel Fg
SUETTIEE > DUBEERK IEZE 7 SRR T SOK TS Rt fe st -

B M RO (SR > IR B K T SR E S -
=~ NG

LS PEIERRES - Ry D S BEE A EEIRE > DAE BB AHIZE ~ #E ~ 2L
BEHERE ML EOK I THIER » 8 T2 R R B H A T8 2N B lE
B Rl AR TS TR » MRS MR FTRE T LK IR 247 Rk
HF EAVHIEDK 2 4R 2R B a2 - SLHALUE AMRIC &6 s i
FE L2 ~ R S B K T B E SO B T 5 - FF g B B B e
FAETEE P SERIS > R8T PR ) GRS RS - BB AE B TR 2 ThAE(HER

8 FRMPJIN - CEPERPGZE S b i A ERGIE ) (R SCdISRFSHEED 113 FERERiiT oA &) -
www.mnd.gov.tw 24




|

ARMY ARTILLERY QUARTERLY J

B ROKHEE A B 2 - HR AL F R fe e H AR IS & - 7 ) H S TIE B (RE -
BEAh - HE AR & SRS EL > SRR TSR AL I H S G -5 B5F
HRREE R BRI MEMRRRERZ= TR R - H TSR (Rt I 4k 5 e oo i
S EABIRIR S EA ST A - AR N A s B

AMERFIEIRESE > A ERRERE EE R T BLEZ= e L (R A -

AN EE e EE A L B B i e ettt e - PR DA BN - 2= et LA
i EFTREO IR GE  AAREET TG 0 - RFSLEEAT B B L PR A AOK 750
& o EPER GRS - PR TTSGE - AR e L T R
= 1 EEDKI R R

KR

PHL - 03 =

SR -5

PLZ - 05 =,

PLZ-07 (B) =

I EAL

bt/ 1 &=

RSl 1 (&
SR {8

Wi 2 [
S B

ek, 2 (=
SRR (2

TEREER

300 23 JE K F75#
12 %%

KT
122 /NJE 20 42
220 ,\E 12 ¢

it
52 fE1E
155 N\ JH

e
32 B
122 N

R 3
B TS 12 42
38 1

RAHTHE 8 =
10 5% 743
RS 3 3%
15 ¥
RS
%/

3£5

ERHE 16 £ 8
&/ 57

B R
g ]

ANTEIH 20 77 3%
N5ERL > HEhEe
S S N SE R

EEUES

EEJE

SR A

fFiki% 3 s
P SR - 1 Oy
8 H] fRLH PRI -

-
2

V==
T

fFikte 1 rgEn]
U8 BUETR 3 Oy
HRIEITH -

GIE (AHE)

HAR 120 5 70
2R : 130

122 K
fE#5H - 50

220 AEFFAEKX
A (S HE 60
)70 AH

JEE[UIfE5E © 40
JEFFEE - 50

K T AR
5[5% : 100
JEE[MIfEHGE - 18
JEEHFEE - 22
J&E HF K i v 12
0 27

JER[UIFE5E © 40
JEHFEsE © 50
KA AR R E
5[5 = 100
JER[UIHESEL © 18
JEHRE G © 22
KRR -
27

A  1.ATP_7 - 100.3"CHINESE TACTICS”, 09 AUGUST, 2021 - 2 5£ 525 » ( SLE B {Elk Pt L il ixoe
e FREblE EORRRPSEEA 205 ) (RESEERI AT (HRED) > 55 556 ] EEEHCER > 2017 12 5> H 22
3. ERFME TR - 4 FE AR -

9 BAZEME - (REEIURIEREE bR ) (R T) (Er) > 55 199 1] FEEM LG > RE 11 4
12H > H64-
25 [EEELFFIE 205 1#1/2024 £ 6 H



I o B St K SRR S 2 B0

7% 2 LE S PE(EREE APRIERE B R

MERE

BT

i SELYNEE 1

1.ExERE 914 (AN R)

2T E © 3000 - 5000 (AR

3. AFE + 2000 (2H)

4 KR - 145 - 165 (N EI/N
BF)

S NN + 20 (VNI )

6.4 - 0] R RALIMEREE R AT
BRI - TR~ 2
AR B T [MEH

Mo Ho A fE A B - dmiH #RIEI
BEdmIR > BIEZEE ~ PHZEERR - 15
AR (SRR f A K T S PRI
HETTREATICEE -

ASN206

1.&x#EE  3.8x6 (N R)

2R 7= £ 6000 (AR
3.BNMTAE 300 (AH)

4 TS - 150 (AE/NRF)
S REERTFR - 4 -8 (VNEF)
6.4 ¢ 0] R AL MERE R 4

fo o Bt T ERZE T H
2 B ~ (R B ~ 12
KA U2 ~ B B HS ~ iB5E
A - ERFFORESA T Z
fir

ASN207

1.ExEE : 3.8x6 (/N R)

2R 7=E £ 6000 (AR

3. AFE £ 300 (AH)

4 MU - 150 (AE/NR)

S REERTFR - 4 -8 (VNEF)
6.4 ¢ 0] R AL MERE R 24

fo& Bl T ERZE T H
22 BS S ~ (RE EARE L - 12
KBS 82 ~ S BEATS ~ iB5
R - ERFFOIRESA T Z
fir

ASN209

1.EXERE 1 4.3x7.5 (ANR)

21 TEE - 5000 (AR

3.ENMTAE 200 (AH)

4 AR - 140 - 180 (LN EH/I/N
5 )

S REEMEFE 10 (VNEF)

6.4 - ] R ATAMEEE R 24

R T A T T U
54 B ERE S Ml 5K
flr i TR P EE ~ B35
Bt~ (HE HERENL » B K HEST
8~ BISEUGRTL - BT - B
B LU Z e B AL S A B
X

BRI © V2RI > CEPRRN; 2 f il e fm A ELAS(E Ry ) (REICHISRTEHEET 13 F RO EHE & ) - 2.3
T FFE - BRE - WMEE - 2R (EEERR A BEEREH) (111 FEEPEZE R E
) BPGED - a1z (R R A R I B P SR - 6 AR S ) REI 111 28 H 23 H > EI;
2452 FR 0 https://indsr.org.tw/focus?typeid=25&uid=118&pid=402 » }Z HHY : 113 42 H 21 H - 4.5 A%
44 (=4 ASN - 209 2% iR A\ 248 ) https://www.youuav.com/sell/detail/201907/15/7393.html - {52 H
11342 H 21 H - SFERGEEH -

ez B 1 B fF B S K I A
— ~ EEEE IR

PERERPG R FRGERE - R FE T B KRR  BE R RS AT
Z B L5 FE > OE P RIS RO s S i A R - &y T e
W R L ~ KR ~ SFIRTERR SRR RR ) 55 5 (AIFSE: > A 3 [ E223E
PRI TRl EHE e A T8 - DAt Ve KO 28R > o TEEHAE R e I

10 (PEEE/FEiEE4d) (PR EPGETEEE S8 - REI 11241 F ) H 4-5-161 -
www.mnd.gov.tw 26



2/ 4

EBRGS > HerAIDI I 28 > FEh e - KR GBI R ERER - H Ak iE
BT R

(—) B Ea s s « M K I B AR ~ 2 BhgE - K15
FAT - FEARCE LTI - BoERER MR - $REL T FEFERT - FEAEfTE
R | TN EHDE ~ R - SrHE - JRBH AL ~ AERRDOKTISTEE - M

(=) e AR B - s ~ 22K I BRI - R B (et S ) > 2]
RS T R PSR ASTELE > W TR &EE - GeRBE 7= 12
FHESG R « DURTITSIC B Sy B B S5 DU PO B S EELE b
GmaH ~ RIS RERRE o 12

(=) Rk DI RS si—EHPrA R il - BE50K07
FrassE (=) RERLG > BCERACK T Wl & ST SR A > {7 K
R/ BIRATE KOG PER R - TR e - WSS — e 4 - 1

(9) SPHefERK - BsFiaalixEtE B E S DOKDACE e D - (e
G B EK Ty - HESESE AL RGN DS K ST S R B - W
B EEE RS AR -

(1) FCEEAERR - RS R TR EEREAL  (REUFHE REJIFTE - e B R
FoEihEA L - KOS aEEpg - SEmat BN ZERNER » JUE R BIEHE - [F
RFE V) ERCE SRS M R (PR & e TR -
= - Bl R BT A

(—) AL ilsg - IR A B R L iR R MR s A 7 o K o b B =
AR » K AT s B Ry A 2\ AT (R el e » R e S i [ R S P 7 =
B AlE & Zy R EER  RIBORA NS - 1~ B A f5iH
e & 0 E R AR K TR SR — SRER BB S R T A RIS 2 > T
B IORAEIRT - DUz ~ K UicE -

(=) Bilo A © b Lo Bty 2 A DS PR B - DR R ot > 2 25 St
At EEE T (REPEET KRBT KITSE - Hrfok irpdH Bibt Lo oK 728 ] R B
FEREY) > SR iE B R FE S B i oK U B i i e
PN - SR PERREE (BARHED ) KIpAEIRERS EAE4—iha koo - I0J75KRE
SITEIHI 8 SRR E LB E AT

T E AR S - R 25 K RAeH DL E PEs i RE R T 20 e —E ]

11 (PEH(FRECEA) (PhE - BEOGEEES S - RE 11241 H) > H 4-5-171

12 (PEH(FECEA) (PRE - BOGEEES S - RE 11241 H) > H 4-5-173 -

13 (PEH(FECEA) (PKE - EOGEEES S - RE 11241 H) > H 4-5-175 -

14 (PEHE(FECEA) (PRE : BEGEEESSE - RE 11241 H) > H 4-5-179 -

15 (HfeEBaEiRE ) (PhE : BEPTEREE =<8 - RED 106 42 11 5 ) > H 5-3-10 (34 10) -
27 [EEMELFIE 205 1#1/2024 £ 6 H



B ST K S R 2
Hrl& PR EER - ZATRODORTT - EfFREE B R S R M - FKE
RN RIFE > ZHREUE HIRE » DOKEE il et - ¥ BIER H
R (HoRrP B REfERE ) DAS IR E bR ~ SRRl - KSR e s B T1%
AR [E5E A - SERREE TR SN A VERREE FR s fi AR A -

2 MR - R E I DK D B AL EEFEKETE ~ e Bl
it s NPT & - FEHEEP AL ECIOKI (S KTt ) » SFRGTRERYE L
LR EIGRETEIRYEE > HoEpm e EREE R -

3B KO - PR AIPE B > [ RIS B P @ K O BRAL - B AR SR — RN
(% ~ SRS EOMFT R A& - SRR DU T K THE SR (et S e -
IR (2 ) LU e BB T 1% F R 8 SR E T - s It SR B o -

4. SFHRIERK ST HRRE RIRTE RO B - PREFReZIBE R T 2 e
TSRS hR > Rt P i e U E B H RS 2 K 2K Bk KT
VSRR —GRER - TR SR B R e PR A B T

5. [ B - TR EHIFT BRI AL K SR LT R b T
HE R NE NG H P& - e iR S B S - R SE e bt 5 98 - RO ITR
U Ul U | SLIE SR ORIl R IO M DRSSO B S TR K T2
Ko BT EBESRBETE -
=N

IRAZITI GRS ~ S R P RO KK TR G =0 SR TS
T T AH BRI - R (53) WEEFEEHIET » FREIER
[ EEEEITK TR E B IERL (7)) Bk IRHE T HARSEE i - HRE HAR
[FJF LR B8 2 s B B B IS B K G s Bk 1388 R 2B FHIR
S -

e T VR G 2 ZIRCEERE R - Kdh = E AL E (A DhAE AR FHF
SISk > (EFE A _EIPROAE_ B0 SER DT > PEINERE DUERIEE ~ BEE > i—
fafEEE > HER SR BSOS TER > BB — G Bosssyy £ 1
TEEBE > 2R IR TER > REERSR R E S
R TS F RS RE R AR
— ~ RasRHIZE

Ph B B S B R A AR S B - el i AT DARFE T R s E 1R
R BRI EIEN: - AL R HbR 7S E 2000 & HERE - Wik R
EEE 45 NESN » sRE TR R NE N » HRERTEREIE A i BT -

16 (HSeEfRFEEAA]) (BhE - EPGEPEEESE) - REJ106 £ 11 5 ) » H 5-3-24 (34 24) -
17 (HSeEfFEEAA]) (BhE - EPGEPEE S8 - REJ106 £ 11 H ) » H 5-3-24 (34 24) -
www.mnd.gov.tw 28



(/53 1]

RMY ARTILLERY QUARTERLY

A DK IS A SRy ST 2R ~ TR B BhL - ST R KRR B3
E(EERAESS - NI - B A Ras i iRt St e N R (RO =
o RE E IR A BT A - SR LERBEIGRRE > 45 & B L ARSS ve il S i -
= BrEHERER

B E ST SE BOK I E L RO RT3 HAB AL S A= DE A S ESE -
A RE IEEF B KR RS By BEASE RO RS 5 L A B RO AL BB (S SR P
FOK il S e E RIS R EAE B & b DTSRG MR I fox(T
2B ] o A I ARG IS R S A AR (] R b L 1R 5 A Y T HLATT > BRN
i S ER R PR S A R o5 9 SRAS KRBT A, T~ TR [ 5 e B e (s ] - A~
Je LU ERAERIZ= DAY Rk 2= -
=~ B E TSR

(B 5 SRR TP i ST B AU N, - AR b S B P B RS A 47
—5RAOK IR - HEE— MR R85 - thATRERE NS B TP
IR A DUNE R EC St En AT S, > BT B/ N ECR DU 2R - st
e ARG FE H G SRE IR DU LA AHREUANE S-S - AERE
AR~ ST B N B H S T AR SR AR &R - (BB R T i
B AYRRLICER S - R RRAVR S DU R AR SRS A AR B0 T A e m Bk

(&) UM aciE -

g ~ PREFROKIISCE

PEEE S SKOK JIRE— 1 (R A RIRIRELE BB — 0% > 2SRl
REIRFTA ATHKTT - ARIOK IR G S e 24 - (HARSHY > 28 B
PR - AIERER SR M GS - EARIES AT E R SRl AR TEE
SRR ZE R I REAE A & RS TR B — 5 - HIBCE e SR AR S
YR EE 7 S A E B B R IEIRAVIT B AE I RIS 0 - RIS S5
S Wi— 57 R BV R > BURBE SR LB ZEERES - AR B R K T
FTE R AT - HEREBN A B8R HiR - 4 NN B R A SURAY -
ORE S T i e AR R AR (RS - IR T H AR B (F SRR e JEDUE
N B E R b T 225 B EOR - B TR A R K ISR 7= - 0
EREH
— ~ BlZREREZBRE K

K7l BERSRE S E Ry A PREGR AR K 8K - SEIEK T A A Wit > 7y

18 CW4 Jimmy Mannings,” Timely effective Fires”™ Field Artillery Professional Bulletin” , 2020, Issue
3,P33.

19 CW4 Jimmy Mannings,” Timely effective Fires”™ Field Artillery Professional Bulletin” , 2020, Issue
3,P33.

29 [EEELFFIE 205 11/2024 £ 6 H



S EBER R K PR ik
IR NS B2 B RS DA R - 2O BN AU EE ARSI RS
Bt LGNSR T Ta - A AR E IR P TR - & W S R TR 2 A T A )
FEFTRRIFR] » 2B AR T BN 2 SR RO | B SR ROk IR I B AR

LLA0S 2 EKHE R - & 25 T3 I 22 2 B U 400 LR 10
PhoeRi - H HIRIE S 7000 AR - BTATS H-58 Fb (CHfaess ~ (I
1145) ~ H-45.3 7b (F55esE ~ (I 930) ~ H - 33 Fb (A 5ei%E ~ I 616)
ke H=22.4 F) (C5f5eEE ~ (1] 300) 73 Bl 5T554E - it 4 SE5REEE]RF Y H B
e HARE (40fE 1) -

ST CIISE AR CET L TP B HVEIISREE « Kt AR R4 H.
SREEILSERCRE A [ o BEN S SR RN SRE R R AU T - BR_EA 105 ANEEES [ E
AHEATTFE B TR S > PRI IO - ATRERERE SRR S K i MERE - 5
{EEBEEDK T > BT ROK I8 - B AR A= B S S A R R - N4 A BRI 23

BILSEEE s R
1B
0 B 1066™
B39, 14

MEE
17 489~
B R 21. 3%

VIE #
[ 136"
)_‘f/ BRI 28
l é‘i gl 5 | /T r E Il_i\ !
400022 R. ]

B 1 S5 SN0 R

BRR © 2% (RIS ASUE N 2T - DI 2 S R ENGEEE RO ) (REfZRT)) (Zm) @ 55 186
S > PEEE AL SRS > REJ 1094 H -
= ETEIARSS

LSRR 52 BRI o TS - HLCE A R 2 P ST 00K (75
EAHEAERE - LGB BLEAR N BRI SRR » HL PR St
P EZ R (FE) BSEAcRiE - H NPT E M - R - Tide
SRR SRV T TR AR K DB A RIS R

20 FiEfH o (BB RGUER ZWHT- DRI 2 3 T R ER SR Ryl ) (HeR ) (ZR) > 25 186 1 » [
HEL S I SRFEHHED - G 109 524 FH > H 47 -
21 (105 f A S [E o ) (TRetfiHigadn) (2r)  RE 84 4 » REHEMICRGEER - RE] 84 4
5H19H > H139-
www.mnd.gov.tw 30



RMY ARTILLERY QUARTERL

BEFE » A M R TR D IR 52 L TSR3 » LR BRI
s
=« K H BRI Ry

LK B % N BRI (EER » AT A I i P
17 B BT o SRR - - /D BB & D R A — P
54 BT 2R AR TS24 AR G TR ~ A0 - ST
BRI R LU RS A R A SRR - i S4TSR 3
B RS IR BN (S OKIE - RS RHET -

RS E R ST, ERLURSE— 61 PR BTG TR A
WP MERHERE  RERA BRI EET (R o SRR R
PR TUIATHIE BAR « DISIRIOSTE B - 31 1 (BES9ESHRAT R 6 (HHk
ST » 290 LR T A S0 SRR S SR T R
6 B BT R 82 - 5 IR MR A » DALH F B 3% I IR
e+ SIS BT » SHEEEE 1 P B ST SRR
BRI RO AT Ebh LB — ST — S B - Wi
PBI LB RIS TR R A SRS » (B R
i R B - FRHEA S -

U~ $5 R TheE SR L AR R

(RIS TAE B IS e e + B A L
B B R A IR BB TR TR B
ST R B R LE D S R ~ Bt e A 2 - S T
BB R S SRR R RE E r E  p SEE - K R
R E R A s 2 El 2o - 2RI T B ARYE - 40 A TR R
AR (ERR AP T % » T A - i B o B p S — R B
B T SR R TR A - ML A -

ERIREA

FEBT L F 25 (USRS T BRI B L B G R S T
LB RS » BT B R TR B - S RIS
D TR0 » SRR S B SR RO TR R T BB (R B
PR ARY - B SRHIA BESy - EE {EER  Bhu
S AR TS EL S A A o I DS R A T BRI
R T 3 | R (I » AR -

(e 1)

22 (EfFERbIE - HEREER) (DRE : BEIPGEEESSH > R 1104 4 H) > H1-14-
23 3 - BIEHEMP M) H e e e ERERT -
31 [EEELFFIE 205 1#1/2024 £ 6 H



i EBIR K I PR Sk
— ~ BGOSR

(—) B HAREER « B RINEEFEME R EAES - EhERe B F
R AT T{H R RIS e s M R BT H > F 58— SRR R 5 BT <
R ~ AL~ 1D~ BRESEEE - RS R TR AR K AT RE Al 2 I A 73R
Hi{HZ% > L IHEAMI ) 2 2750 R PR E S K FIAR > 2 FR Bk Y T AR ER X
SRk H AEREASENT - SRR A H Rk st PO A R H g B A (R el E ~ 55—
RERPR ~ I AGRIET) - f8E B (SRS DL BN ) KoK A (H
b ~ dle iR ) > AL TEE AR S B A B B N AR TR R > DU e
SRR T 2 -

() BRI i HARRCR BRI i s - L2 RIES H IR &S
F RUNFCMEE > RS B BE A R PRt Ik - ST EER AR i 2 | SR AR ARG A5
B BIANPeIT 5 R BRI R AR T B 2 R E ISR > DUSTIR T SRR
AR B EE/SR B AT -
= ~ ERBREll R T

(—) {EEEIEL KSR BRI RIS e 5T K TN E > I
HH 22 5 0 o B i P b PR (R 52 - T BRI A B T At IR
TEHESS PREMEREFUR 770 PRSI ENESHER i s G T
FEITZILVERRER S -

(=) SBALFTEEAGAE + ATHE B DS [sa LA B RE - EETE KN
PR B R PR IR E 1% > A Al rE R AT T R S 2 A TAV IR R ] ST
1 A B B 2 [ e B 3 108 - 4 AT Bl SR 20 - SRR e TR B S - i
Pz RF SRR AE L - (EI b Lo s oiit: - [ — (R hE (PUPThe) FRf TR EAR -
A& {5 FH A PIRESRT T(ERS > S NPT T T 5o — S B (R B B YK — [ o B
ftifrran e > RER A R FRRE B N EIET T -

(=) RIS 0 KSR B R P s [ 1% - PR oe i i 388 5E K
MHIEZFRIEFISRIN > =5 BRISFER > AL AIZIPE AR (T - a0583R 5
Fe B INEUE A% ~ BOREDK S AP 8 600 AR (2B [Ol#H A TR
Bk 5= REDs #&] ) * 5 it F B A M i LD EEh i 5 - AR IR
(HZPTEER Sy - DT — 2 “REBRAIZIE HO5 2 > ek ieE (FF)
B AEERENZS R AR IR IRT -

SRR
— ~ (PEEIFECEYE ) (BRE : Bp5EEEE SRR 11241 H) -
= (AR EEEAN) (BRE - BIPGEREE ]S AL RE] 106 411 H ) -

24 ATP_3-09.32 “JFIRE”,P144, 18 AUGUST,2019.
www.mnd.gov.tw 32



i x|+ 4]

MY ARTILLERY QUARTER

L
=~

@%@aﬁ@ﬁ\% AR (EE D) (PR - BIpERE=E =<H) - KRB 110424 H )-

+ ATP-7-100.3 “CHINESE TACTICS,” 09 AUGUST, 2021.

P EARSC > (PEEAEE R BUR R h AL S 075 WREECiRRE ) CREER i
BHT) (210 FETIUESENE] - JgHEECES - 2020 8 H -

HERE > (HE SRS EERE T s B H 2 W ) R G

1) 55 266§ - Z<lllES > 2022 212 -
» PREGE ~ R > (LB EIFREERE 1 2 ge ) (RS A ) (Bk
&) - 55 567 Y] - EHEECE > 2019410 H -
* 5REE S (HHEE ‘B*E{’EﬁjzEPE@Aii%ﬁFzﬁ”‘cﬁxiﬁiﬁ/f—ﬁ@i@ﬁﬁiﬁ%&@ﬁﬁZEE%>
(PSR H ) (BRED > 25 556 f > BEEFCER] - 2017 £ 12 F -
sH7A T > (HREEN R E S sk ) (e 1)) () 55 199 B - [
Hip s > REI1M £ 12 H - H 64 -
P o (N BRIE IR AR GUE ] 20T - DABEAE 2 2 T BRI AS58E R 1)) (e
FH) (Zrg) > 55 186 1] - FEEMICH SRFEHED - [REJ 109 44 H -

T~ (105 fEfsE Bl 2 S [EI5aE ) (M LebfFe g sRdn ) (2r ) KB 84 4

PR LRGBS - RE(84E S H 19 H -

-+~ CW4 Jimmy Mannings, ” Timely effective Fires,” ” Field Artillery Pr

ofessional Bulletin” , 2020, Issue 3.

=~ EPJIT > CRPRRAGZE S S A EAGIE Ry ) (htealllSRfatHen 113 &

TR RCEE & ) -

T~ A EFEIE - R MEE - SURH > CHEER I AR BIRA

) (1M1 EEFEEH R EZE ) » BFGES -

(=GPl

MRERZR/ DR > BEEE B 100 £E30E ~ A/t 212 3 (PR ~ BlER

HE - FlE - RYE -~ HE - RN EER R EEE

33

PEFEREICE TS 205 13/2024 £ 6 H



T HE i e = Al (F S BT
R = AR B
1E% : BRI
RE
— PSR - (R GRS - E e T & SR

FHEHIE AR O (R L SO R A

Br S - TS ARSI - TR R VARSI TE - 18

IR R AT e = P B R 7 BB T4 2

SRS FE R A - DS R RN T e e -

ISR T FE -
= R E AR - SR AR T AR T = A TR

HIT AR TR - 58 = A TR ORI RO A = R L E

BEREAY = FOB ARETEIT T2 — (R - BRSSP R P

s - SEE(YDL= B B FIS R - AR S AR B R ¢
= SR TR = A LR (FRE o DB = Fopi R B = A TR

HEE + R TSR RN « TR = Fa g BTN B ST P

BRI AR 2 EXCEL AU = AMIEE 7Tk

T BT - SRELTIT AR (F 3\ BB R 2
I BT S AR T - 4 AT R R R SR A S R

B T SR P B R B B TR - SRS TR T

AT A BT TR AR B T B R TR - (R R S R (8

BT ELBIRE A -

g ¢ M  TOB S A LB AR - PAEAR
Rl &

SRTRHN R BB E I % T LHR FRBE » AIDUE 5 24 E
i R2 {8 B e fr L - B B TR SR (37 » AT R 2 3
RS RBRE % B SEIRFIR S RN - SBEEHIIRS - SRt %
SRV BRI R (Y (A - MR GRS =8
W) -

E L EL AT + I 1P 2 B fr % DL S8 B SR T = Fr B TR i
TR = A4 Hh T AR R S TR o S EL BB e
2 ERR = SRR TP e © BRI = B B R
RO I » L PR B L 3150758 B S SR AR B S A

www.mnd.gov.tw 34



2

ARMY ARTILLERY QUARTERLY

AT H HIRE ORI R B TR AR A e T T = F 5t B 70 1 2 F
2t EXCEL Pt B A DI B - teiz ki ey A s M B At
BRI RS -
=S
— ~ =%k

ZAEEKE B E R LSERREEREZ — > Hh = mRE &R
e LG B & Hal 7 = ket B A e s eI © A2 5 8 U a e A
PEACSE R M i e A RN - 2ok = A R A A P2 I & 52 i T 22
IS - ST ET R H A S R = AR RS - TP = eI
Ghte o PRI HES - Teft S e I E SR A -
= ZARRE

PERIEE - FEZERINE - SRt EF 2EERINE S Hh 28
1 = ARG R Sy e M & 20 R AR B 2 W K = A B AT 2y - R
HE Z 8 = AR R I e L —F =kt > itk =ARER—~=
FoAE HEERREN SR FERERTE A RN E R GUE T H A
VL= FREEREE = AR 89 SR =R Ry SR - 4
= ZARER

ZARERAE S B-E AR ERG AR CE LS A =
ks UE=AE > EatfREE It O - SE aFEAECE > [BaRL

"+ R  ERIAIZIHAECHRREE  FRIZIERE] PR ZIEcE 0B~ 10057 B4R

HEmIT - °
g~ =R EPEE

=AMNE D = A RAR SR = ait » A B o B =8
VURETE =g ~ OB = A s Sl (RIGERETHE BRI (R B A [5] = A gfdi
=S R R - AR I SR B2 - ©
i~ =APEPRE

EIRT=AMEEERT > (FE AN B HAME T T5epax (Fe st A =
FAREEGETR R A - TR DR R SE I A R = AP R e K=

1 ke » CHIESE) (2t =RERERMAMRAE > 2016 49 H 25 H) » 327 H -

2 PO (ZANERGH - RO BB AT E ) (FEERTEMEH ) (Z/) - 565 86 f#f » FEE
FE > KE854F 10 H16 H > H 6 -

3 PRI - BEEE - PR (RN ERM 2R EREM ) (230 HESUEEEARAT - 201645 A 2
5H)>206 H -

4 NEERER L H4& Hrurs https//www.nisc.gov.tw » f@ZE HEARE 11241 5 10 H -

5 [FiE1-215 H -

6 (PEEEErERIE SN E ) (BKE - BIPGEREE S8 > R 111 4210 H25H)»4-276

35 [EEHILITIE 205 §1/2024 -6 H



WO = R (2 9
ﬁ/lff/é'ﬁ-if“ DIEaz ERE ﬁﬁéjr%‘ké'ﬁ-iﬁ?f%ﬁi  TZGB B =AY E TR - 40P
= E OFINsRREE R -

A% :ﬁ)ﬂJﬁ*ﬁﬁBg
F 1 =HlEZEEHREE

| — . m e H = |
= SX|_ . o % — Afe At
H _ $? _Hz_ ﬁi ‘
N ; £ 20 A H FE 1 T5%2 10 (fE3 28 AN[fE1 2 3
ETASZEE | (R ]| S| e | s
FLELER | pt A R ) 20 60 80 100 125
y [ Fi BAPRBIE 25 80 120 130 175
%% RUNE SR 5 10 15 25 25
|l [PONETRE] 10 30 75 80 120
| %%ﬁ s NEEERE] 10 25 25 40 50 |
[z i " orEmss| 15 60 100 120 170 |
HEEL 4 4 4 3
= & M & 3 1 1 1 1
s — - — ~
1,000,000 | 900,000 | 800,000 | 500,000 | 250,000
I K |ERRE 0".2 0"2 |02 1" 1" 1" I
IF/:
I A RIEE 16 16 8 | 12 4 2 I
N %#\;EH;EH{E‘E@EPi@ n n " n " "
Gl |2 2 XT ‘ N 15 5 5
—pf [PeErERE 1"0 1"2 2'0 3"0 5"0
NG — -

DE G HEETE g 3".0 5".0 5".0 10".0
i%ﬁ*iﬁz*ﬁ*y;iﬁﬁz L n n n "
R B 0".3 0"4 0".6 0".8 20

* |[ENtEEERE | 6-8 6-10 8-10 10-12 12-15

o |eEEn g | 16 16 16 8 4

5 BUHITR B 2 2 1 1 1

o [ 0"45 0".45 0"6 0"8 3.0
UL 2 | s 1.0 | By 175 | SE) 2"0| SIE 30 | Sy 8".0

g MBIV 52" 05 | 5305 | 506".05 | 310"04 | B 30".05

7 ikE - CHES) (2L =REFERMHAIRAE 2016 F£9 H 25 H) 673 H -
8 [F:¥6°4-61H
9 https//www.law.moj.gov.tw » EEERERHE - EAHEERMAA] - = U =m 8 J7EAEH e H 81
12F1512H -
www.mnd.gov.tw 36



|

ARMY ARTILLERY QUARTERLY J

HIE] % 3 3 2 2 2
@:}EH{EZE&%%K?& 1 Oll 1 Oll 1 OII 1 Oll 20"

1

—EAlIE R i ] - - -
B 4-6 6-8 8-10 10-15 15-20

RS ES ! ! ! !
LB e 100,000 | 50,000 | 20000 | 10,000 5 000

L e
Ees e N IO T e
o5 NOFRAL AT | JEREL A SIS ]k E=raE5 T
EU%E: %ﬁ%” M2 $2E] - ’%ﬂg%%gj% EEE/EU
” 2. # el 5%%7]@ o E -
R -
ERE © — - https//www.laws.taipei.gov.tw » =& 2T HE - mEH 112 £ 1 5 10 H - =~
https//www.law.moj.gov.tw » =i R EDfEE- B AN & BTt Al 2 —DL=/0E 07 A E i - = « "R
HPAIE Z AR - R HEI 11241 H10H -

BRITHI R FRIE PR LR
—  ZAHERIERRFIRE

DISEA B ISR R B Ry ) > = A AR & o SR s s B
I ESEE R » T REE S = Rl R EiiEss i g - TRt
HEEIERFTFERHAS > GRCEMHRBTEERG G R - HRITE
5 0 IRFIZER R A ARl ank -

1. N BHHPEAERRST > FIETHE T A2 & N BEEN EEFRE R
5 1 AERHRR IS AL B e (R SRR AR ~ PR 222 ~ 2 I EAT SRR (A L B R e
M JTAL > D5 AL E 5 2 (5 TR 08T R I R e s ANk 2 5 ir g > Her
FEAESEATR AR SE R RIIETESE - 2B Eas MR (L A BIE =R R BEA
BUEFETFZERSR - IRAIAE(ESERT - S8 pkiE L E RS hE (Rl - SeT MRS -

2 BN IF SEER B > R E b - AR M H R BRI I I RE
L TR RO - AR SRR EE PSR AR R A{E= il A
EUER RGN LT B T P BsROR BRI ~ B Eade ~ SMEPIT ISR 5 i
W IR ~ ZORZSIRIL © B SRR SR - A& - B -~ R
PIEHHE M A HE L - E B 0 = b S A Bl e 2o e B > A8 (F
SERTETEms s N STESEREERIANR - F T AR P R e B AR R SR -

3 MESEZEER R BN - A A haRRE Ty Rk - MEANBIEEATEIES - £
NE ~ B Z) nT e S A ARRA TR - AR A RCersaR - B HEESEEL 2
S F b2 3 SRAATE A B R S 3 AR R - A = AR (S o A

10 KBRS - ( =R a2 AT IE ) (i E 1) (Zr) > B+ BEERE
o REI91 4 H 15
37 EEELIFFIE 205 11/2024 £ 6 H



HEHE AR = AN E(E S 2 9%

BER > DIBEIT A EPISER S G K A ~ S{mE S e HE » FE%

4 (FEE R EAL RS Sz flastE T - ST HE/FE T =AEES -

LM E R 2SN A - RTK # AL - FF GPS E#gEs - e A

e HIEE e T TR » [TEHIEEZEF RTK B ERE 2908 & 5y
s B9 & VBS-RTK 4p&aszat IR

(1) 4R e EN SR e (R PR T 2 B RS H e FLE S T3 B =8 » e
FERRER] > BEREHAIRA (% ~ RAIEARN ~ B THEFEE N ARG R
FERE 7 [ -

(2)VBS-RTK & aHotE 2 E s HAr s a7 70 (& 1) > AR T 4G~
5G #gpg ik 7 0L E ToHlsg i O T g E UL - DL 24 N 2 ELE
STUREAEE » PRI PS5 VB il R HL A RS A s B B R A
KB - M

(3) EE5H A B L B R Hs P R i g Jey 401 i - ALEUHIREERS 55
HWEERE—F T ST SRR 2 e DS RIR Rt e [ M
TEFEFRE - HAREET20 PhREE R - HPEHEREIEE TBC g5
¥ (Trimble Business Center) &[>k 15HEEE - 12

(4) &r Balisss - FrAfEEGE R RZANEDH BRI R > H g EE
MH B ETAL B PR A R i B 1% R RRE ] ZH AR B
TIPS AR IO » e REVAZE 7 A B EEE -

i PR

T 5A 48 25 BIR 8 SR T

Na
#HBIERTK

Web 48 35 3 47

s A 4 :

| 48i& RTK REE
BERHCR TR - (HREHIRIER RIS BE) (hERBIMENESE - KE 94 £ 5 ) http://ww
w.cadastralsurvey.org.tw (11041 H 25 H ) #HHY -

W BRI 0 (e-GNSS FETHIICHIM R 2 W5 ) (Mf=mt]) (Zrd) - 55 198 f - FEEEARIE - KB 111
FOA30HH 21-
12 401 - AR BUNIR BRSO > KB 107 2105 - H 2-
www.mnd.gov.tw 38



[ 1.4)

RMY ARTILLERY QUARTERL

=~ IR {ER BRI T

MAERTE RGSR AR =1 ( =8 ) WEIEE TS EHUEL R RS
B BAE  FTARse i LIEEIHEES - W A8 - 266 - dl6R - ErEE
TR > FEIRBP e E R RARR R L (F - IRt EFRAES
= O NBIEREH DR RIS E RS EIFESR -
=~ ARG T R RS

() FEHEFREB T &P TR R HE T T2 Rt EE A
SfEsET Ryt e M E N B384 MY RS IR E Fa e R R ~ A RUERD
PREGEAGRIEE 1 &SRR 7 ~ 0 ZC8RAK 8 FIFILHAE Rt R R A PR EE
FEIBUESL - G EIFR T B0 et L -

(=) DIRTTER = (=8) MEHIMEEK - ABRZEEIER &
fti oy HEt R RS AT SNSRI 2 I E RS - Ba —HEHAKE A - RTEA

(e ~ B ~ e e - B S EFMHEE AN ESTREE - DR
e Eoerit B R E MBS - MRtk et R A RIR T R
B RN - WS ROE AR ~ ARSAERE RS - Horh B SR AL R M ESE T 1]
REEAFZET At - EEH=AP NS T IR RS -

(=) BEM A ER R > DI=A A AR A& T BRI 21
=70 FEABNAIEE DR iRy - HETREREREES 10 AREILE
kKA EE A BRI EE15 P72 E DE - Skt st 2= 2= (E R VR
Mk b > ARIERGHI R 2B FE LU B2 0 B2 T SR BT 8 - P
ZIREES =AEARE - DUEBARRIRED FEEL -

%2 —ANENABEIETEE
SIS ZILE fE1EFA
39°52" 33~ 39°52" 357
3824’ 02" 3824’ 04
10143 197 101°43" 217
17959 54~ 180°00° 00~
BRI © (FH

SRR ER 2 o ATes
— ~ ERR AT

(—) BITHHECHA  AEr e E A2 I Sk - HIE s A (SR
B AE P ANl SRR BRAC ki Ry EE 2 > HL o = A I E PR R EL S E M
Bt > AN (F SR B R B NP E SR O S A SRS B > DL 2 X

13 wkbg > (WES) (Z1b - 2FEESRARAE > 20204E4 ) 5-28H -
39 [EHEELFFIE 205 11/2024 £ 6 H



WL = AR (3 2 %
H AT EAEERT AR & NSl Bk 25 TR - SR SEIR TR
BUEIERANMSEIEES P iiss » FEFDIMEE AN SBUANHIARRE (15480
RS~ ZKOPHERE ~ FEEBERE ) 0 DUHIEE-RITER(E Trimble SO MIPE&L A
- AR ESE R EEREEM - oM (ESERFREIZY 300 £ 400 #b2 [ ke A =
r2-26 #h 13 2 - fE N BRE LB N BRlESis - IR BRI EE
EESAEAEMNmIERER - DEIT=APATILE 180 f£ 00 77 50 #b > HHIA
R 2= BRI T T -

(=) EEFEEDHE - it TrimbleS9 JHIREAS 45 G EL#F 2 BhEf oA > *omT
SER— A R R SOE B B RE (2 RELE) - MRS B #h58 ildE E
AT R PEUHE - BRIy 2 reEpsepddcerast® > mRHE
TESE N BB DR - (E L ESEDDRERR S5E S TR E M RS R IR B » HLAESE
IIMTERETESEFREIY 55 £ 68 Fh 2 fi] » HAEERAE MRS Fh 2 [ -

B BRATHEREERRIE Rt ERRI(S)

450

400

350

300

250

200 B HI3RE R e B E(S)

150

100

50

0 T T T T
ABCDEFGFIJKLMNOPQRSTU N-
& 2 AT E E AR ST R th 4R &
B THERIA A RRZE(SS)

b 0.0020
0.0010
0.0000 j
0.0010
00020 3 —— FAFERFE(SS)
0.0030 1

ABCDEFGFJKLMNOPQRSTU AE"

[ 3 FRA TSI A R R S

14 ¥YEE  (ELHEERERSREIAIEET BRI (FEET) (26 ) 5 190 B - REEHIIE -
ERE 109 £ 9 H30H » H 43-
15 [EzE3 181 H »
16 ([ HIFESCE iR lE ) (P - BPEikEE =) Es - (KB 109 412 H 15 H ) 3-166 H -
www.mnd.gov.tw 40



B B B B AERE Rt R E(S)
70
60 —-—_-_—-_—_\\"\\"\/VV\/
50
. —— S R AT
20
10
s+ 17— 17—
ABCDETFGEFIJKLMNOPOQRSTU AET
4 HEhE DS R R T B 4R [
o B EhE Ol A R E(SS)

0.0010

0.0000 \/\/\/\ - /\/\\/\/ ‘

V

ABCDEFGFJKLMNOPQRSTU AB"
5 HEhE [EDAIA A T s A i 4R e
BRI © B 1 2R 4 KiFEgH
— - B# EXCEL E51E
KFe 255 | RS = AAEVEHE B2 - BIE-FE (74
FE7) ~ P2 (B ) » Hrp PR o[ SR s PR R S 2 1E - #5H
M ELEFEPERASEATERIAE S » ISR 7 B Z8Y 70 2 7 2R R
TR VHEZRIEEIES ZAEAE - 2E5TE RS ERE EXCEL =ZAAIE &N A
RS IEET R CA KIS I HIE T 2 PSR M\ e R AE i s
PIrZefamzge s Rl - i R/ AEEE A EXCEL 5T a[fF PR A
B ARE - It Ryt (413 3) -
(—) A=
R L EPER TAAEERANEER - =P AEE5 180 & - U
BIEANAG R 360 & R = AREAEFETS - RSN EREETIN

17gtd - CER) (21 2FEEERIARAE > 20204£4 ) 5-28H ¢
18jikE - CHEER) (Zih ' =REBKRMNAIRAF > 2016 £ 9 H 25 H)» 327 H -

—— FEERFE(SS)

0.0010




i A = AR E (EE 9T

HAM (W3- [E6)-

1.TUE A A48 F1 By 359 [ 58 43 50 #) » BAZEZE-70 F)/8 ([ A="F19 & A&
Ef-8.75F) -

2. IEE: (A 1~4 8) RIE{EAA+8.75 Pk - INEP A AEER1 Fy 360 £ -

(=) HIHAGEE

VB AGASgEL 2 AETHANEE ARG Z BTEA RN TEAAEE
JEAME - HEm (A1+m2) = (A5+M6) Z&  WAHEHETEERI
4 1S EEE - FETE_RNIERAEEEE (%4 E7):

1.5 TEAMEE= (B 1+82) -(f[5+/m6) ) /4=+0.001930556/4=-
1.738

2B BN E: (A1-A2) RAE - -(FAb5+/A6) BIEE (HE)

3HTEMAIZEE= (A 3+m4) - (m7+/8H8) ) /4=-0.000833333/4=-
0.75

A REIENOEE: (B3-84) RIEE - -(AT7+H8) RafHE (46)

(=) BRAEE

DUS A IEsZ E AR R G E R TR UE T R B REERRE » FX

ZNAEIEEE SIN IEZ{HESERE R E  FHLL (2062658 Ki%~= ) /Cot
(BT ERENAEGUIE) EBEE=RUUEEIEE » 4FRA
1.SIN (1) *SIN(3) *SIN(5) *SIN(7) /SIN(2) *SIN (4) *SIN
(6) *SIN (8) =1

2.1.000135451-1=0.000135451 (iE2Ez7%)

3.4 IF(E= ((206265) * (-0.000135451) ) / (COT (f1~48) )

4 BN E AL - SHANTEEEE

4.SIN HH#T 1 REFTHREEEIE

Bl 6 VOB R I T B R s (g

www.mnd.gov.tw 42



% 3 AR FEBIETER

M m@@@@

AR | o | B | GENED B & 5]
1 39 37 27 39.6241667| - -8.75 39 37 18.25
2 28 7 31 28.1252778| - -8.75 28 7 22.25
3 73 50 38 73.8438889| - -8.75
4 38 24 54 38.415| - -8.75
5 36 42 57 36.7158333) - -8.75 36 42 48.25
6 31 2 8 31.0355556/| - -8.75 31 1 59.25
7 24 20 22 24.3394444, - -8.75
8 87 55 13 87.9202778| - -8.75
356| 237 250 356 237 180
fll 360.019444| - | -70
360 58 50 360 0 0
BRI © — > fiokE o (HES)  =REBKMHAERAE - 2016 4£9 A 25 H » 330-332 H - — ~ {F&EH
D) C.
A‘J Ba
& 7 EEAEREVEED
BRI © fEEasl
x4 HWIHAPFEBIEER
BT T2
T ERE e
ik
(/1B — A
F AHTE | ERE T
) il 7 53 4 7[>
(FE/NED A B E TP e
39.62173611 39 37 |16.51 39.62125347
28.12284722 7 20.51 28.12236458

73.84145833

73.84125

38.41256944

38.41236111

36.71340278

36.71388542

31.03311111

31.03359375

24.33701389

24.33722222

87.91784722

87.91805556

356
360

179.9
0

359.9999861

0

BRAR - — -~ HiKE

360.9999861

(MR

82) =REBRIARA

\H > 2016 29 H 25 H » 330-332 H - — ~ fE&4EHL




TR AhE e = AR (SR ZBT5%

%5 BRIF-FEBESFER

BT
e
U | 7 ey
SINfE | coTE | B | |4 B Uﬁéﬁé Has SIN {8
0.637709762 1.20788|+|-2.8278| 39 | 37 | 13.7 39.62046798 0.637699202
0.471356171 1.871075|-1-2.8278|28 | 7 | 23.3 28.12315008 0.471368262
0.960494296| 0.289746|+|-2.8278 73.84046451 0.960490481
0.621316841 1.261127|-1-2.8278 38.41314661 0.621327584
0.597819437 1.340925|+(-2.8278| 36 | 42 | 47.2 36.71309992 0.597808447
0.515540562 1.662071|-1-2.8278| 31| 2 | 3.77 31.03437924 0.515552309
0.412106365 2.210924|+|-2.8278 24.33643673 0.412093874
0.999339892 0.036353|-|-2.8278 87.91884105 0.99934039
_3888122321 9.880101 2(533 238 188 359.9999861 9.999999991
BERRR  — ik E - CHEZE)  ZREFKRHGAERAT - 2016 429 A 25 H » 330-332 H - — - {E&gHl
= ~ HIEFSioietz
(—) =AfEsTHE
W =m (=&) MNE/EE = 75 A~ B~ C BB MLLE > 73Rl

ﬁ:ﬁ%ﬂ%mﬁ%)ﬁ’a a~ b~ cEiEEkE% > nJ#E A Trimble SO MR8 4% 28 N i = FfiF
BHIRE S EEMNEESER (WE 8) > FI=HNEERETI LS

Wﬁ%ﬁ%féﬁi@

wtop N B EERS

m

Lok N BB R R AR A R A HE

 dEMTR eI (FNE) TEREE B A EE A -
(=) WEREATEEER
1ﬂWMﬁQ%@M@%EﬁE%:ﬂWMﬁQ%ﬁmﬁ%WL%ﬁﬁ%w

fE > AIECEE ~ AREGETET A FlAE-E- -~ B
HEEERIZAE 9 (DRABDO®D®)) *° -

%ﬁfﬁ

E-F-A > FEMEET

FtRGEH] - INRHCED BRI THIEESE R EOHIEERSE 7] 2 1mm+2ppm
BN RN ARE
ZibgE - FMANAAAE S = EFEAERE - bl ERCRE

ZH“ HrpEg

B - iﬁmﬂffﬁ%mﬁﬁgﬁfgﬂwkﬁ*
3.&7 & 7T - TrimbleS9 JFE&S 48 K &
Hop R Bt K B
¥ b FEPAIA BOREEESE

58 (%> 2

19 (PEEMEECCR FRIRIE ) (BEE -
20 ([ IMT-8R Mt B FHEHRE T (BhE -

ANEH A =EME(FEE &

» e fiR s

/—-/—u.n

(=5

IR -

e =AEP S

B P R A R = A A
55 R R PR - R B AR U (RS N B AEE

BBt tatn ik -

BGEREE E] ) > RRE 109412 H15H) > 4-167 H -

B EEE ] ) - REQ108 27 H 23 H) - 4-105H -
www.mnd.gov.tw 44




LEaEdg]

ARMY ARTILLERY QUARTERLY

& 8 =/ (=18) MErEE
ZORIACH ¢ (REMBE SR BRI F) (b« EDEIREsE =42 > (R 109 45 12 A 15 0) > 4-166 H

1+ #: 0408

@

B RiUFH

(mEts

[ st=es | [ 3@ 8% |
|[Exa | [=ma o\ |
| st mnee | [ #15 BmaR N\ |
[(FEman | [memm O |
| EEmiasrs |

o 3 vl
= S QA:

1200.0000Mil [ |
¥=b:

1500.0000Mil [» |

12.000m ]
AHC:

o

R
)]

HA6383.8370Mil VA 1644 3232Mil

5[]
EEEE
ROV
D]

o
12.000 ,
[fl‘_?ici m ,—l
15.000m ]

A:740.4386M
B:940.2844
C:1519.2770Mil
a: 10.000m

b: 12.000m

— O
W

A:1200.0000

B:500.0000

C:1500.0000Mil

a: 23.519m

b: 12.000m

c: 25.334m

THIfHE:
140.432m?

a:
i308.000m >
IZB0.0000Mil ]

1800.0000Mil [» ]

A:1800.0000 *e
B:1200.0000®
C:200.0000Mil
a: 30.000m
b:28.259m
c: 5.967m
I

82.697m?

9 = nEE
BRI - (FEENFEL R EERET-M) (BKE : BfGEEEE S - R 109412 H15H) > 4-166 H -




WL = AR (3 2 %
B LR A ER
FE=AMEFETZLL TrimbleS9 HAFELLEFEMIAESE - FEH_EALRR-E K
P HE( ST AU A2 T A G TR SR IR e Te MM {E SR RE S8 R RSRE
SRR FE AT > B E (RSB TR E R - Bt - DISRA IS Rk
BERF I A e e -
—  ERHEEUBELIERER
(—) FEAAfESETLL TrimbleS9 R B EMAERE - Bk DVEE B
HEAAE R D N RaR= - B op N\ B BT IS Rl AR -
(=) EE R R2 A  RTKEEEMEESEAER PRk
Ut 7RI E > FSS e EE A& (GIS)  BHiE L& EI6 - LM
TRSE 7 Tt i ch - B ELE O B0 - T fatabenk 2 fE 7 ARIATER -
BIEER D E S SAEav. vt ve LIECIE Y EN-—{iat
= PEREAEARRREN
(—) BT IMT-8R 85 B DL sk BRI 5l 2R R 2L B - BR A
Windows fESE#EGFRPEIBIL 2R « =AHlE k= E N8t AE S
SN - P A TEE AT E A =AHE EXCEL V2= (4R 6)
PN EE
*6 ZAmllE (MWBP) VFEELTER

11
1

FEg ARTE HEARETE BT E
%‘ BHAE HEE | F-T0ER HEE (ECUEE A HEE | $-TEk
o e -

sl R 40 Gim | b E| B e wm | B R|a| 60| ek om | B (% 8|87 e
IR EIE A B B H R A ECIE B8] 39 | o7 | 1651 306217637 0637T0GTER| 120768 + | 28078 | 39 | 7 | 137 S0EL0M6TS8] 06600202
2 |7 |31 | w1k - |85 8| 7 |2a] B ! 281223458 ATIS66171| 1871076| - | 28078 | 28 | 7 [233] 280815008 0ATIS6E080
3 [7]s0] s | 3] - |- 0 | 2. '— 075 [\3NNE0NBEN 734125 06040426 0289746 + |-2678 [IBNRBONESHY 734046451 08604048
+ ]2 o] saus] - |a70 faalon A o [ss ot s so.1ometn1| osonyisent] 1261127] - |-2007e [OBNNMMNATAY 301314661 oenrses
5 [38]42] 57 | seisess] - 7] 36 | 42 482 serivours 0| 4999] 3671388542] sorsrony] 13wons| + | 20078 36 | 42 |47 361309002 asoreceat
6 [31]2] 8] 3tom0e] - |4 2| s 10m0375| 05 1seuceee] 1662071 - | 28278 | 31 | 2 377 aomarea] ostssszang
7
8

24|20| 22| 24330484 - | -875 PN - 075 [\24 20N AN 2433722222 0412106365 2210904| + | 28078 P20 2433643673 0412003874
87 |55| 13 | 87.920078| - | -875 RBT6E 8791784722 075 | 87 | & 8791803556 0.999339892 | 0.036353| - | -2.8278 8T BON783| 87.91884105 (099934039
i1 T2 o - |- 250 990061 [ - G M el 3561 287] 1801 3co o] 0999999091
360 58] 50 360 0 0.000833333] e 000013545 30 0 0
LA E2)-(F5+E6)4 =+0.0019305564=L.738 LT SINFSINGY SINGY SINCTISINGY SINUY SIN(E)SINB)=
LR pE IR DB EA-TRAR 250 BERGL ADEAME (0 BLH 1-1.000135451=0.000135451 (B RS
LREE:L- A BIE S A 250 AR AARAG0E (2B TEAREA (A0 (ATHES)A =0.00083333304=0.75 2.8 f-{(206265)* (0 000135451 )(COTEH 1 26)
RERGES  AOBEME - (A0 EAMH S REANEELE SHANEHEES LSINEREIRRRRTERE

4

X N

BRAOE - — ik E o (HES)  =REESRMGAIRAE 2016 £ 9 525 H > 327 H - — ~ & (HE
) 2EEERNAIRNE - 2020 4 F > 5-23~28 H - = ~ fEEFREHE -

21 (TR LM SR ) (PR « BIPGEiEE =S > REI111 £ 10 H 5 H) > 9-738 H -
www.mnd.gov.tw 46


https://web.aatc.army.mil.tw/dep/lib/%E8%BB%8D%E4%BA%8B%E6%BA%96%E5%89%87/%E9%99%B8%E8%BB%8DIMT-8R%E6%B8%AC%E5%9C%B0%E9%9B%BB%E7%AE%97%E6%A9%9F%E6%93%8D%E4%BD%9C%E6%89%8B%E5%86%8A.pdf
https://web.aatc.army.mil.tw/dep/lib/%E8%BB%8D%E4%BA%8B%E6%BA%96%E5%89%87/1120203%EF%BC%88%E4%BA%94%EF%BC%89%E6%96%B0%E5%A2%9E%E6%BA%96%E5%89%87%E5%8F%8A%E8%A8%88%E7%95%AB/%E6%B8%AC%E5%9C%B0%E8%A8%93%E7%B7%B4%E6%95%99%E7%AF%84111.pdf

2

(=) 7E[EH RTK 2 e (L FEREE 2 e (L E IR - BRATHREL AN A=
P RS E st B - RIS B R 2 S o e T R A U f i
B > ARIE S D N TEH R HEMEE - 2otk TR » M INEdEE5 M &
HM - R N BIEEE GPS BB - HAHRIHIZERAS A  TBC #iSETH
=EE ( Trimble Business Center) ~ GeoAssist N HE ~ TopconMAGNET
s - 2
= - HUSEORIE SRR

TE A AEEKE H B eSS B E BRSO B 0y > LT 3 2 P2 G K2 M
458 I A 3 TR FH 2 AR T B > 41 RTK i B E 78 ~ ULISS30 Efi1E 7 %
4~ ZApHIE -~ EaE > T ERERIH AL SR TR - R AR B E o

e
&Heh

BYERHICAERES FoK 2 5445 A HER RN I E (R R Hh il
el & PR HED SIS > §HZ T b R B BT A LU A 2 T T -
HEIMETE N BEE Lehs > BEZIRITHIE RS LUE ] GNSS 2 RIUEL -
AHPRIRIRN R B 2 E LI AT ESE = AN ER RS 25 MEAM
[BRI PR R B I

gt LA oA AR A B IR (ESE VTR PR T R A s I A
Rz > TN E G H At istasn > e llmlEE kG RRE M2 ENES
FEMTT S M2 A4S & EXCEL ZE R mTig i N B8 - Fiad =AM
EENAAERENEL  #e \ BEEEENERSR  IRERH IR -
SRR
— kg (HES) (2L ZRERERMOARAE > 2016 E£9 H25 H) -
C RO (ZAMERRHE - B OSTREAE P EZNET) (FEER TS

H¥I) (Zr5) - 5 86 B » FEHEAIE - KEI85 410 H16 H -

e iEA o CIIES) (210 2EEERMOARAT > 2020 54 H) -

|l

- MR ~ BEREY ~ B R¥ (NI E R T -2 RS RS ) (Z1t6 1 J5E
{EHEARAE » 20165 H25 H) -
T~ (PEEEFERRE I R ) (M - BPGEREE A > RED 111 42 10
H25H)-
75~ (BEEEHFEAS G E T ) (BkE - BIFGERREE S E > REY 109 £ 12 H

15 H ) 4167 H -

£~ (HEE IMT-8R M EE R (T ) (BRI - BIb5EfPEE = > K 108
FT7T H23H)-

/o EEE (EEiEEEESsSEHAAERRE ) (BEFH)D (&

22 [EEE 11
47 RIS 205 11/2024 £ 6 7



HEHE AR = AN E(E S 2 9%
Fg) > 55 190 HH - BEEEREFIES - REY 109 4£ 9 H30 H -
TL > NECERER - RN4& 5.0 hitps//www.nlsc.gov.tw » iz HEF 11241 H 10 H -
+ ~ https//www.law.moj.gov.tw » EERERHE - BEAMEERARA] - R
DI=AHIETTEER —  ZSERARERDIZE 2SR - MR HIEE 112 4
1H10H -
TEZEN
PR CTER BEEHERERLERIESHDE 39 8 - YEHENTE - #LE
BERE > BUEBREER ISR -

www.mnd.gov.tw 48



| J
B B S R A ST 2 AT
1BE « REE

a3

— ~ PR By KWREs PARF E R 2 5Tak S - 2 [R]C A RS s R A SEs R Bdm M e -
SA IR N Z A EEAH ERE R ~ (1 ~ (FE e ~ TRITHFHE ~ 58ES ~ %
FAFREIT

= i RAETRIZ SR AR R PE T 1638 FEE AV S S (A E
fEt > BRNAE A R E I (E N EEH 4R B G > BRACHYET R E PR B
s B G S T R AHGE S A Sw ] -

» BT 105 18k H-6 FRR R - RECHCARIF I RAZ R E > HHKE 108 4
AHRBRIFHBIEE Z KB AEMAE - DIt al S — 5 E iy
AENGR > LRI/ SRTEHRER 20 58577 > &S 105 1@kl H-7 fUR > A
RALGTRSRERHELRE -

VU ~ 23 ) A PR R A P A e B A R B WA GRS TR
ROEARETRR > DA EST R K TR - ATAGIRSOKEUEER BEEETT &
(BE=S=LhE SERi

B AR R (BERE  EHES

RIS
ML K ) R te B /AR 2 A TB - HoK T J38 A RN di e R 5

e TSt 2 N8 > TR BN RRMZ ST RIS A EE R > XK

BOKMEHEESETT - DUEEEAGRAC T - HRe A0k KOs HAE -

SR Ry K s AR B SR ET B S - 288 [RITC A A SRR R S B R B il T 2
slcA PRI T 2 SEEH R ~ (IR ~ (B'E e ~ TRITHFRE ~ 9IS ~ YA
BT 0 PARCEAN SR SRR TR - KRR R NS - B EAERE
L5800 BhtEMEA TN S - S ECCHAERIBBIEIROK I Z 513 > INASHR
[EEFEHEERMASIR AR SRR EHEER A E 2 - R
BRIt e S R e E R T B 25 -

SRR ST

—~ ERHRE
TIPSR S SEEAEZE G ER R T2l RFAVSERERR

B A REIRFYPE T 1638 FEa AAPEEEA S IFIRS fR > SENAE L F 8 E

1]

1 PR1EEY > (HELLBichE? - S REELER]) (= @ REEGI > RE99F1H7H)  H50 -
49 [EEEfRILZFFIE 205 H1/2024 £ 6 A



B BCHE SO AN FRRCAS 5 T < AT
TIER T B4 R > BRI R B A S R b M SR s T B S & 1Y
Ji AR - IR FEIRVFRE - RN SREIET A ER RSB TA
5 o DIFEEEIRAOKAE 105 /8 R - EETER57E 1945 4F - FHEENE
EENAYEEE T 3015 o S EREEOREEN ST E H 28 ArBEmEL » HATER
AR T H B T AR BIG TR Bk I H B LK 5155 - 2RI
HNEE - EBEERSEIE - B A -
Z g

B K AR AR TR R LLAZ s BTN, ~ (B E B 62 SRS BRI 8245
FRIET B o IS BRI 2 AR (S mT e PR AR5 ) 2 16
N E » FEAEREIRON - BIET RO RS EE « RPN FEIG T E A B LE 2 &
A DL FT105-H-6 S22 Ry » &3 PUER 44

(—) F—80EE 1R TER  2IERE ) 3 IEEA ARG
#iE ; 4 FERE 5 5. A HAAME ; 6.8/ N— R BIEELE 7.
JEl. 5R8A © [ 5 RO N R 0 oo R RS E B AE -

(=) ETH Iy - WRARE S M1 s RN SR T REIEEER &y
| 2 VI 858 » KAL8H A~ /R KL TR > & RISIEAANE SR -

(=) B=H7r * ] M60 sl e mssisdineg - s0A — 2 VUSRAHEREEEE » A—
KE&R -

(H) FVUELTy © FUREAE DL M54 K M501 HEAR=CHR ] (78 BiEh < 53R
PR > 45 M314 F(IREATE > | 22 VI SE8EGT =0k -
SRR A= R EER]

B M e i 2 KA B AT & oy &S [ M101AT =0 105 A JE AR
M114A1 - A2 = 155 NEfEHD - M59 = 155 AEANE - M115 =X 8 IRl
M1 = 240 A EREH (A0E 1) - BERES M109A2 - AS =X 155 /N [EAEHT -
M110A2 =X 8 ISt (W&l 2) 5 HoOKM RER R ASH B (k1) -

PR 2 [ZOKREE By s —IORERIF ARV EEY) - 1 B ETEEAE 1980 F1X
A7KERE - HFER R RIS B R RR VA 508 » DU T AREE . 105 f83hl H-6 J H-
7 581 155 5 Q3 K Q4 HFFRRUCAN T » B BH H = SRR BLE 5 = 0 o aiian
_//( °

2 (P EREE - BEGE) 0 TEEgHE www.new.com.tw - HEAPETC 2008 24 B 1 H > H 1
3 (FT105-H-6 §43%) (ZFF : FEEMAIE > RE 6310 H15H) » 78 12 HFE R > H 1 -
4 EFRE3 HT -
5 FithEE > (04-30200 G/ 4R81EA ) (25 ¢ FEERE > KB 1044£01 H13H)» H12-
6 [HFFfE3> H30-
7 HFFRES3 5917 H30-
www.mnd.gov.tw 50



iR

- ARMY ARTILLERY QUAR

& 2 B HAE UK
ZORIACR B 1 R 2 i A e
%=1 PR LOK MR

TR KRR R
HIRE S22 R A R AE =R
FT105-H-6 1961
10573 B 4 NP A e 104 RAHFERS R A2 1055 11
5[ FT105-H-7 | 1971 E@Jﬁ%{tﬁﬁﬁﬂ&%ﬁﬂqﬁ%ﬁaﬂ%ﬁﬂ%b
Rl

FT155-H-Q3 1961

15574 FRI0E MY LERER S BEAR - JER

S | FT155-H-Q4 | 1968 | SBGRISE(LE - SEIUSKE IR IER
M485

15545 WFAM109A2 ~ A5 [ 74 - MEM109AS [ A= Fffi

FT155-AM-2 1983

El R JHEAT (T B8 sEns - B S HETE
éf'%"ga FT8-T-1 1982 | #TIM110A2 [ FHH(203 /3 )
155166 | FT155-S-2 1944 | #1555 EELER

S . i o

hang FT8-J-3 1950 | )18 VLN =S [fl
24045 [ s :

55 118 FT240-C-1 1943 | #1240 EEE 1

BRPOR - (FEER



SR A R A T FE 2 AT
— ~ 105 1&Hi

FT105-H-6 SR LAY 1961 4 > FT105-H-7 SR H ARG 1971 4 ( HATE
TEREA) - IR Z ZEANE F RELJ R > UM RERIAR R ZRE - ¥
WRIRETRE e

(—) F3&:

1.55 MMV - FT105-H-6 kit - LL S sipfediibg 5000 & RO&HB1 - (M
EREREASE MO BRSR(EE - MBI Ry 344.7 H(L ¢ LA FT105-H-7 hidk
o (E SRS E MSST BEsd(EE > FTHIEZMIRE Sy 343.4 (L - WIS
ZE R 1.3 BALAREEEE 14 AR fEEER XA EAK - B ELES
2 - FralE IR ey VR E FA B R (A AR (E B AR 20 BB I B RANRH
BUEERZ - R8T 105 fat E5a%E - S M3ST7 Bfs(5'E - MATEST
KRy FT105-H-6 iR MS1 Wt (EEtHIE 2 B IHEE T - Il e ak AL
B BRI UHERET S L - FENBESRNETNE -

2. EVINREERIG © FT105-H-6 i &= HEEFE A M520 » FT105-H-7
R REFAEETEA R M564 - DL 5 A< 82 Ak 5000 2K - FHIERFRH] M520 £y
20.4 b - M564 5 19.6 7 - 7= 0.8 7 ZRFIN M364 (FERFHEA - 2=NF
{ e IR > AT SR N > e L B RSR L EZENEEE R R BIREE
22 - BEIEHERNFAAERET -

3.FT105-H-7 Rl IG5 S5 VUA © 105 #h FT105-H-7 fies » 30126
4 AL R Ve A 10 & RFTHIE Z IFfE] > LA RS s 2= e (EE
FREHEIERA TR B (F RERSRAOK 2) > HEpdlEt BT (s s)

R 2 PRIAZR F Roth#k

HRAEEZERFRINE
&S FT105-H-6 FT105-H-7 3= EEER

25— F M51BEEH(EE  |MSSTRREH(SE |(MEMEE1IEM - BEER
T | EES4ATRE L | MEE3M34E L | RI14AR

= o |ERIMEE0.87) - M5EAZENES
o M520ZEXE(5E | MS64ZENE(EE = ;
FEMRERNT | wasiizosp | mEwhesy (S CIRIFRIGHRE
| Pq B Ve = M564Z=E(EE L
@%ﬁﬁﬁg% P e Al ZEXFERSE - IMEERERN

IARRAEETT » SSRIB5HREEES - FERES000 K ATHHIE
HRPRE © 1FEE

RZENFTERAE T EHP

(1) FT105-H-6 H3&a1HE 5=

105 e ss S —3k - ZRaniy AF1001 HIRE M2 KEfas % -
www.mnd.gov.tw 52



@.. |

ARMY ARTILLERY QUARTERLY

ST © O2~75{ifg 5680 OT 1600 5 20 - Eiieas b Iuid - ZEIEEE -
A

HEMS &~ B~V ZEfEEE - @ - AF1001

& EFET ¢ JTAEIEE 0. J7A) 2608 ~ fEEE 5270 ~ ={E+11

e Estycokisvisgstoe » RS By m (R ZAies 20R iz > BL

KEFEAAFER » STREIRNFR 3stETalsR » @ ETRUIRH N 4 ¢
* 3 SR TR

s B F B ¥t =

o qau B B o0
H2.4m ﬁﬁlijlijxxm H ] T oo H BU5EZEAF 1001

TR - S
02~ 75680 » OT1600 - [P VBIEES  [RAVHERCS

1 20pfr e I B K |5 2608 FRUERT 4 [EERIEE
|fEEE 5270 iR H fthak B

e =
e \ s o1 oV |mE A
e 20/R +4 AR RS #2 - 30D
R TR
AEE WO BT AP IE R0 S0
fihgE BAEEEV F B A & 315
OB Q@ EHE BER] 21.8
HET I Gt 100/R 19 IfE 371 TEESNRES 2
*4
B 9 2 % @ 5 ® 0%
e - o
v e s o [ PV XCH g |55 16 Vg i || o | e
J‘;£ 1 = 1= i
>150] -200 E 2611| 2611|5140 +7 | 322 |21.2| 358 4
>50 |+100 e‘"ég 2615| 2615|5210 -5 | 317 |21.5] 365 6
-50 (10 4+ ) 2508| 2508 |5180| +2 | 319 |21.4] 362 14
TERraR - WA TR
R AR AF1001
| |

[EfGAE R - +4
EEEET 2.1 3 7 je 2598 EEE 5180 SE +15 {5% A HEUESEAF1001
7= i |H(M557)| H(M520)
B | 100 100

m [ Fr EH 0 0
B lmmg | 100 100
3R 0 14
&% | 100 86

B « R4 RS BIFEER
(2) FT105-H-7 SFEs1E 7=
N EREETRGIE - Pl Lbest EE s (0% 5) fEER EZTE 4

53 REFEMISEIETIE 205 H/2024 4F 6 H



SR A R A T FE 2 AT
ML NF= AR 10 A RPTHEZ G - EAST R EE IR By - AR
it > HIRNArA e - SEAZEFEE RS RIS 20 AR Z
SIRMEEFE > EHEHEIRTT R - i - SRELEE  BEARTIH  0IH
st LATI R B ER - AR EARIRGER (AE 3)  REES LR
58 EAEA RIEREE EE U ZENEEE MeE BRiFFES 20 AR Z&REL
wALE - EENERBLEE RIFESEART IS - BIEE M ER - DUEEAEEE
i GIREGAR 6) > LIFIG BarEs - FERRoaiE vE R - AR
{Frfe (A& 4) -

® S SIETFECRRR

if H OF B & R

o 4 T B BHER oo
F214 SEk oo I A xoooox B RESEEAF1001

BT - o = AT MR EE E20R
02~ /5680 » OT1600 - FFEIERD B ROS (SR ST A B 20R)

L 20p i i oA B [y 2608 PR 4 BERBEE
iEEE 5270 EE M HeE A

e s 1 jEE v fem O
phagiieatite P SRR #2 -3 D
stk e _

Befi 4t r

N JIREIER0 T 2608

Hit9E B SE8EV (58 K 3N
e 9 @) B a e 7 [5]
(s _ERES  looR R ST FREENEER 2
o[ A s — e
7 6 sFETFURNEE
BN TR % & 5 = 1 5
B |5 vl e| 1% | " o
5 ' — [l | b > an | B . - ey
Frie | B v 2t (@t > | i s i o s
>150| -200 2611|2611 [5140 311 358 4
>50 | +100 2615|2615 |5210 311 365 6
-0 A 2598| 2598 [5180[ %7 | 315 | 21.4 | 362 8
120 (H-T B AR G 10
|-| s s Emitzae ] |2l ie
FER |[2@ 362 18
TCTeI, - WO T % ¢ Ik -
%[N B R, Ei] AF1001}

SEMERETT 2.1 3 J ) 2598 JEiE 5180 R +11(5% A HAEESEAF1001

7 fE |H(M557)| H(M520)
B | 100 100

|9 0 0

B lwg | 100 100
H ¥R 0 18
& F 100 82

BRI « R 5 R 6 BIFEEHR

www.mnd.gov.tw 54



> AIER RArRdE A

& 4 ZEXEEFEGT I (FRE R ZE VERE B B R B
ZRIAOR [ 3 RE 4 B lEER
(Z)JF:

FFYERLT 105 ik H-6 Rtk - ARecaR RFH BB IR E - i RE
108 AR RIS L EZREITAEM R - DB emr il fhat 5
AR > SEPEERETIEIES T - &1 105 ftl H-7 M=k - SRR DIG TR R G
FEIEE - ARG EERHELEFEN R A VRS RE - G - 7R
SRENEES  SERRRE LSRR AIERETREERE T ~ AR RR
RIFEEILR -

FE ET ARG A B 5 BT Ry - (R ZEXNEEE R R
EEEZROR - (BTSN NSRS ~ st ~ 2547 ~ 5888 > Brp 87 ~ (I
FESL - IREr s B EE R - i S e iR R R EHE IR R - (0352 i B 4%
SRAEE (B F R - A E fite et B0~ - RIDHE RS F s
B/ DURSHFHEIEIER® -

J RYNHS R R BRI E » F U E SNSRI 2 2 -
TANHE 1M SWATYI 2 A IER R BEERRIRE  (SERETAEM
FERTHERF A1 7

8 JUEMY > CARRWHELERREETERMEMN ZE) () (Zr) - 51851 RE 10846 H - H
3o

9 FEFFE8 H4-

S5 [EEEREILIFETIS 205 [/2024 £F 6 H



SRS S 2R A S AT
R T JRGFHEEEERNE

1 2 | 3 | 4 ‘ 5 | 6 | 7 ‘ 8 | 0 | 10 ‘ 11
fEERFEEERE
g3k T, - EREE | EEEE |
E% 1AR LiEs 1% 1% 2 F R E

s H ] % 5 2 E H ] =3 2]
FI8 F/S W-R WR Temp Temp Den | Den Wit Wt

-.006 | .006 | .000 .000 .000 | .000 | .000 |.000( .011 | -.011
-008 | .008 | .000 .001 .000 | .001 | .001 |-.001( .016 | -.016
.002 | .001 |-.001| .019 | -.019

-012 | .012 | .000 .002 | -001 | .004 | .002 |-.002| .022 | -.022

=013 | .014 | -.001 .002 | -002 | .006 | .003 |-.002| .024 | -.024
=015 | .016 | -.001 .003 | -.004 | .008 | .003 |-.003| .026 | -.026
-016 | .017 | -.002 | .004 | -006 | .010 | .004 |-.004| .028 | -.028
-017 | .018 | -.003 | .005 | -008 | .013 | .004 |-.004| .029 | -.030

10 | -018 | .019 | -003 | .006 | -011 | .015 | .005 |-.005( .031 | -.031

QUS| O RN O
L ]
(=]
-
o
(=]
-
-
[=]
[=]
(=]
[=]
[=]
(=]
-
[=]
(=]
o

16 | 025 | .025 | -.008 011 027 31 | .009 (-.009| .037 | -.038
17 | -026 | .026 | -.009 012 029 33 | .010 (-.009| .037 | -.039
12 | =027 27 | =010 012 032 35 011 -010! 038 040
19 | -.028 28 | -.011 013 035 38 | .012 [-.011] .039 | -.040
20| =029 | .029 | -.011 014 037 | .040 | .012 |-.012| .039 | -.041
21 | -.030 31| -012 | .015 040 42 | .013 |-.013| .040 | -.042
22 | -031 32 | -013 | .015 042 45 | .014 |-.013| .040 | -.043
23 | -.032 33 | -014 | .016 045 47 | .015 |-.014| .041 | -.043
24 | -.033 34 | -014 | .017 047 49 | .016 |-.015| .042 | -.044
25| -035|.035 | -015 | .017 | -049 | .051 | .017 |-.016] .042 | -.045
26 | -.036 | .036 | -016 | .018 | -052 | .053 | .018 |-.017| .043 | -.045

EORIAOHR ¢ (e
KET RS
105 ft=sh i > FRE & 2600 - 7 0800 HyLA 6 2<4% - A JILST - Hia
SBhoe R BB B > RS MYIER
falastor - FEME © 276 L ~ PAER A 266 FAL ~ RERFH ¢ 18.2
0~ B B3R 2 2600 FL > PRETTIA ¢ 2596 FL ~ B EEEEE ¢ 5120 AR - f
HolEEET ¢ 4% - 84°F 5REE ¢ 1 J78E
SRR AT R ISR T -
Pt AT = - 388 AR ~ IR BgRAT S - 458 AR ~ B RITA (LA - 1760 i FH
HigEPE - 23°N
SRARGE R E
METB32 234205 290804 045028
004210 971929

014310 975925
www.mnd.gov.tw 56



ARMY ARTILLERY QUARTERLY

024510 979921
034612 982916
044314 988911

R IE(IEE 276 FH e 18.9 HUEREEID 19 7 - & 6 5icdE J Rp)isE

B2 ~ e ~ SRR - R~ HERIEE @ sTEERASR T HEILER <3 ARIE
HEZ L8128 ~ RERIFHEEIEE-1.7 ~ FgIERERE-73 3FA0R 8 BUNFHRE
W o A SHEE I T R E S (=0 % 7 & 07017 {5k -

* 8 REEILETHER

BEEIEEE

P2 Ht O TT E -
% i BEE & : & MET | fr® B
HEE VI oo 266 ‘ pome 0120 ‘rs 23°N e e ‘ JEf 234205
= [ SERE =
R 10M) 390 B 29 | o5 0804 ‘ P 450 |y 1028
ARENE 450 @ 02 ';‘L 45 ‘}ﬂﬁ 11 ?‘ 97.9 E 92.1
ftth SR R e -60 Z{LR B- 01 [(P— o8
B R S (o R D 458 EER 98.0 9.7
FERGEE R b ESE 0
FERE = 458
Fel 2 388 0 [l = =
e () AT o i ‘ g 0120 | jpg 5120+12=5132=5100
B, #H & & B FH @
EEN et 6400 |FEREE © 2506-2600=-4(> 4)
EA ] 4500 [PEITHEE © 4-3=-TCT)
Bt 7] 1760 1800 HEREE @5 0.4
EFFE 2700 1= b = 4.1
S = 0.3 £
WE, Rk 17 E 047 =755 — W A 1.
7 x Al Py e & 5
MR @ 17 xS il_f 0.38 E_f B 10 ‘%&ﬁr‘n‘;ﬂ%Eﬁ % 3(<3)
£ S I R E E S
BEHE PR B HAZIES Jui] by
gt H (@R 10 0 CE3 10 77 77
) 980 100% D 2 +19.6 393
B\ 927 100% T B 7.3 -8.6 62.8
M@ 10 20 - 10 -10 10
HERE 6 -19x0.94 17.9
39.2 167.7
39.2
HESiWEIE>EBSE 128.5
W O OB OE R 8
W Ok om o= 73 [ +3.9 TESRMEIER +130
B 82°F |[sEREwmEB{EE +6.6  [HEN0 38 REIERZIER -128
mEELER -66.2  |¥IEREfr{ZIER +3.9 YIEEEERIZIER +258
FESRMEIER
(#VL) —;(%ﬂE) — (5 35VE) R 45
SRR EEEIEER
L~ B EE BirfEiEs pili| b 5250
5
LR
Ll ot | 66.2 .0.028 lgse |10
wE @ = 10 +0.013 0.130 5120 27 18.2
Ea & 2 -0.035 0.070 0.7
AT |@ m 7.3 +0.012 0.088 189
wmE (@ m 10 +0.039 0.039 BFMIE ISR 07
0.257 1.924 |FESASHEHEER 1.7
0.257 |FEEHEFEIZER +1.0
ARBEHRBMEIEER 1.667 |BF[E#EMZER

(BEMEHMEERE - TEBEMNEER) 2
= I 3 [H ih 8% ] 42 IE &

ORISR ¢ (EEE

S7  BEERILITIE 205 11/2024 47 6 7



SR A R A T FE 2 AT
(=) TEHAsRE A AR

FVUEIEHAE (EEFE R > 5 FT105-H-6 HRIGIEEFEERE M314
FT105-H-7 41sRIEAAEEE 2 M314A3 » DL 5 St ses B2 iERE 4000 AR
Rl > B ARTEE (AR 9) > [RNRENREEWRD 28 > A 1E
S EIHE  QIEE AT i LIRS 384 - HZRR B L Rt e B s R ==

37.1 FAiL  HERIEHRENET > R A IR R AR R -

R 9 IEHSEEIRAE R TR

10511 RIS R IRAE B OITR
R FT105-H-6 FT105-H-7 3 ELEE
IRETERE S M314 M314A3
MEAZEITARA - FHEH
ERE 550.5%{ir 513.4%fr |EETENR  EETEREXZH
REBTC 0 MERER
5 = e M501Z=/E(ZE |MS65ZEIEEE  |REEIMHZ2R) - MS64EEEE
—WISENE | g 120,200 | (EIER18.20) | BUG » EEEEIRE B
EAARRREETT ¢ S iE55RAEEE - FERR4000 R FTfERE

BRARR - fFEE#
— ~ 155 {&Ht
(—) F%%:

552 FEIRE  M114A1 ~ A2-155 J\EZEE K - (HETE B FT155-H-Q3 £
FT155-H-Q4 ( BRI AR ) » ZR2MEHEMZE 10 -

6 4 NEENR - fEFEAZEEREEETES Q3 §5% 5 M520 » Q4 5% F
M564 (EERE - ZRE(ENFE 10 » HAERZE Q4 515% M564 (55 fiERFH
Bl JRERERIBCEE RS A - IBE L eRESE -

72 10 155 N EMMEHN R IRAZE R

1550 BTG RERRAZE ROTR
hRA= FT155-H-Q3 FT155-H-Q4 = FEE
HEEEER M51A5 M557
MEAHZAREAr » HEe
B 183.7%fir 183.8% il |REZIEMEEEAZH
FEhoL BRI ER
vy | MS2025 e MESAZNFEE IS ME05E - Mso4z:
EERE | e s |EERE12.5 | FEEERN - EEFEHN
{CI =] E%FEﬁ‘l:s%’/ @ Fﬁﬁﬁiﬂﬁ
FHLAHRAEE T - IR TRASEE  FEEE4000. RATEIE

BRCR - fEEEH

www.mnd.gov.tw 58



|

| ARMY ARTILLERY QUARTERLY

(Z)JF&k:
J RFNEE FAEAG ERRNEEBLEE - H5tRE 52 FT105-H-7 $5%
AT HE TR 8 -

(=) WS
FT155-H-Q3 BAUHSRATE - EIESIZRE 3 5y  FOHIHENR M118
=+ [FERSR M54 5 M50 SIS R 2 PRSI  FT155-H-Q4 1
PSR SIS 6 MR SRR (5 (F BB - 7R g 82
A - AR B MA85 =+ (st hy M565 ST otz e
HEPRIS R - EL2E AT RANE 1> MABS HESR (B IRt isn )
P[P 22y MSTT SRR AT 250 WE R M109A2 (7 FT155-
AM-2 BRI B I B M5TT (SR 2Vl - 35 0% 12 -
£ 1 155 /AR RRIRIS R A BT

59

155 BRI E N R AEZE SR

REZA FT155-H-Q3 FT155-H-Q4 = H 0 EH
TSR R =, M118 M485

_ i HEH %> FEETE
BoBAE | A046EfL | SB2BWAL |t o

sim
A M501Z=YEEE |MS65ZEYEEE |BFEIHEZ=4.2F) » M564%2
BEMERNR | o pe 14,9 |5 B B 10,7 | V(S BEST - (B /FBIES
# # Rz
HARRIEETE - kS5 TRALEE - FEREA000/ R FTARNE

% 12 155 N EAR IR IR TR

M485iRHsE 2 VE(SEIFERER
R 4= FT155-H-Q4 FT155-AM-2
R BYELAIEEE - FENES000/\ R | 5HLIRIEEE - FERE50004 A
MSBSIEREN |t prs g 14.5% FERS F14.6%)
EHBHRES65(EE1.9817.7
M577(5 R EERE AFERE TEE 0.1 -
4.6+0.1=14.7%)
FT155-AM-2 M485138H8EBZ%
M565{Z &&=
2 = M577T{E1E(E
1.9 17.7 0.1
17.8 37.2 0.2
37.3 50.8 0.3

BRI - RN KR N2 BIFEER

PEEE LSS 205 /2024 £ 6 H




Y ERRE ST B SRR A B BT A FH = DT
= - HithatzfE 155 A\ EOROKHE
W M109A2 ~ A5 HEHE > By 1983 fERRA 2§55 > BT BRIGHEEIF¥E
EESEEIRA > 1 M109A2 ~ A5 H7EE > EFECHREE S M109A6 ~ A7 HiE
fitd » HETFRAEE K AARL - (F RO 593 -
A
P BRI R REFE (L A2 ~ HUFF ~ BUHIEE B A B AR T ST
FiE ~ SBEEE ~ WY RIE 2 KT8 - FERKEIERE - ARG IRE - 455
wrasE - DLERL T PhfEE ST BRI ) (EEIEE RO - RiEE i N TR
FOTVBREAE #E > O U RIS > TN TR BT 5 R A SRl » RS oy i an 2
— ~ A FEEN R
FT105-H-7 B 3% » 38h0 T 56 4 ALV EE A8 10 N RPTHHIE 2 BER > 78
ST E SRR R R EEER - FAEEER ARG G EE > FFES [(E1E 20 AR
YEERIEFSEIE > B8 B BRI - T KE 20 AR BIFES » HI
SEHTEETE Y > DUEEYSEAE A 15 20 A REIRKE » Bl S E S E P IER AL A
= o FE BT EE R E L E S 20/R - & 20/R Z{EME R EEREIE B A
=R MtEESEFTE A RSN B KB BT BRENEE
SEIE > BRI EEFMEEE TR - DEBDIEBIEFARE > & FT105-
H-7 ii&f3 F 3256 4 Mz (VESEIE 10 AREAHESEERED - MR EN
SEOEE > ATEE DILREE RS (I ER E VI ERNE > REsEe S i
BRI > TSRS H A -
— ~ WINRREEBIEESRE
FHIATRITE A 105 f8H H-6 5955 » 71 J FARCHEGARIF AR EEE >
ERE] 108 F{HH 105-H-7 5% J & » A RERBFMIEEE KB AE
BE DB A RS A P — 5T B Rl - BF LR A RSB R A
55 HEA BT > (RN EE R R 8 » (EIEIREER YR
52~ PR - S84 - JHEESE > BREZSETT A ~ (AN IRE i B S EHER ML nlfE
T bt EOK HEFE IR & B35 2 PR s S SR EE (B E R & > MDA E gk
SHEEER T - RIWERRSEREEE - DOKSREEBERE - 1
=~ A& ERTKERE
(—) Z=FEESTEE © FT105-H-7 FRESFREER M564 FEE > EHZEIE
G EHS RdR A > ZE VRS VERG R » vl e i CINE ~ e384 RV E B IERL
BIEEEDE > TTESETES  EEARGHEHE -
(=) (& HEER « FT105-H-7 IRSRZENEEE F £ PrEfEEER

10[F5EFE8 > H 5~

www.mnd.gov.tw 60



(e 1)

RMY ARTILLERY QUARTERL

By M564 22V E(E5E > TTAE K ZEUWERR » Z{HF M520A1 28 E(S5E 2 b}
R 2 B EIE(E - FT155-H-Q4 RETFRZEEEE F 3= FrE HEE Ry M564
ZEVE(ERE T M BEWER# > & H M520A1 ZEVE (S8 Z EIRHF S FE -
FEEREAANIEHEE  EHREEERERR > FEIRER F RERE
B > EEEEAER > o/E K- M #ERR -
(=) IRBAHETEE - 75 155-H-Q3 G4y - IRBHsH I M118 25 EE

Ay M501 » ZAFRTT(o F IR AR =0 R M485 » (FHEE 2R M565 » {EiH¥%t
TESTEEETT - IVERTAIE > IR E AT EEA VA NEE » FT155-H-Q4 H80A
AR o P A TR BHEAE 20 R M485 = > Ryt I =8 4% -
/o ~ AR UAEE R

AT 105 MGt B2 VEEER - ZRUEA M564 Z21E(EE > 28 FT105-H-6
FrRacEEERE= S M520 12 » FERERINEER » RILESH LA
B EE R -
R

— ~ RENANER 1 NZES [FOKHS 2 > Wi FT105-H-7 ~ FT155-H-Q4 54352
AEESE - ECHAAHBARE S R A -

T~ BREERR 1 NEEFDKIEETER > IEENEE Ry R SRR 0 BEEE E e EAL(E
)EH o

=~ PEEME SRR B I R A 2= S e~ BB fE T T R R S AR
H > DA R HER » WA EREs -

VY ~ PRI FRRAS T T - KIS B 7 BB 4E1E 5 =0 m oK s B > B
o HAR -

e
&nh

SR 1 A PSR EL A B B B A e S A B e 1 2 A A S A R B AL
FERES R ETERET R R WEGHFA TR SRR DRI ER EEEK
Bl o ARG EUEHER B8 > BT S IH A SRS - ML - RS TR LR
HER SR ERRTT M REE G ST EL - {RIRDCKEU B 3ETT - 752U
SEHERGKAE » MIEEEIRET -

SR

— -~ (Erichl A B ISR (SB=R0) (BkE - BEE=SHE - RREY 103 &
10H30H) -

— ~(FT105-H-6 53%) (=md © PEEHEMIIES > KE{63 410 H 15 H) -

= ~(FT105-H-7 53%) (FERglfrls - 2EFEEpT - PRT 197145 H) -

61 [EHEELFFIE 205 11/2024 £ 6 H




B SRR A R B
+ (FT155-H-Q3 5% ) (ZFF « FEEME - REI6344F£ 10 H15H) -
~ (FT155-H-Q4 53 ) (ZERGIEFTIE © SERFEEMMIT > FHr 1968 -3 H ) -
~(FT155-AM-2 &% ) (ZERSTHRE - EEf=HE I - PRIT 1983 4£3 H)
(FT8-T-1 M110A2 95 ) (FERRTERE « EEIFEHEERHIL > 75T 1982 45 10
H) -
CHERE (RERMBEE MRS EREA ) (BEFRT) (ZFE)>
5185 Hf - REJ 108 £ 6 H -
JU -~ BRAEREY - (HE kR 2R - B FRERIEE ) (2R @ BEEAFIET - REY 99 4
1H7H)-
+ -~ (FOCERRRE - FEFRE ) 0 NEEEEE www.new.com.tw - H AP T 2008
F£4H818,
TEZE
REFEREBHEN  FEEER 74 31 M EMHRDE 140 - B{THEE - #E
HE ~ TEHE - EEZET  BUER T oS5 HEED -

> | =3

N~
P

www.mnd.gov.tw 62



@EE |

ARMY ARTILLERY QUARTERLY

L
WRHIEEE
SEEMREEBRE AT A FREEDens 2 B sy

An Overlooked Ally: Observations and Lessons Learned from the First
Persistent U.S. Artillery Forces Stationed in Estonia

Hbf S (EEEaVam) SR T > 2024 ££1 -2 HER
( Military Review, January-February 2024 )
fEZ% : Andrew Underwood Ff% -~ Scott A. Clark /D% ~
Dylan S. Karnedy 5§

B FIRE

Kes otsib, see leiab. [The one who seeks shall find.] - Estonian proverb

FLiERE - BiEetkEl - - B/ eniEst
Foreword

An unexpected deployment to the Baltic State of Estonia provided unique
lessons for a U.S. Army artillery battalion. Those lessons serve as a
groundwork for other American units that will come to Estonia. To better
understand Estonia, U.S. service members can improve American-Estonian
military preparedness and develop U.S. capability with a dynamic and clever
ally. Among the members of NATO, Estonia may be an often overlooked ally.
The Republic of Estonia is a small nation of approximately 1.3 million people,
slightly less than the population of the state of Maine. Roughly one-fifth of
Estonians speak Russian. Its surface area is just over 43,000 km, making
Estonia roughly a third larger than its National Guard State Partnership
Program counterpart’s state, Maryland.! Estonia’s GDP is the third smallest in
the European Union, greater than only Cyprus and Malta.? By these metrics,
Estonia is easy to overlook.
]
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There is more to the story than these metrics, however. Geography
matters. Until Finland’s recent admission to NATO, Estonia was the northern
anchor of NATO’s eastern flank. Estonia now serves at the center among the
Nordic and Baltic States, situated just 160 km from Saint Petersburg, Russia.
Estonian Defence Forces (EDF) protect a 296 km border with Russia, and the
Estonian Navy patrols Estonia’s 2,200 islands dispersed throughout the Gulf of
Finland and the Baltic Sea.
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1 “Population Change—Demographic Balance and Crude Rates at National Level,” Eurostat, 14 April
2023, https://ec.europa. eu/eurostat/databrowser/bookmark/47b3db3a-b5e7-4a7badee-d61e2d1d259b7I
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www.census.gov/geographies/reference-files/2010/geo/state-area.html.

2 “GDP (Current US$)—European Union,” The World Bank, accessed 29 June 2023, https://data.world
bank.org/indicator/NY.GDP.MKTP.CD?locations=EU&most_recent_value_desc=true.
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This article focuses on the experiences and perspectives garnered from
Task Force (TF) Vait (the Estonian word for victory) in Tapa, Estonia, and from
the U.S. Embassy’s Office of Defense Cooperation (ODC) in Tallinn, Estonia.
1st Battalion, 14th Field Artillery Regiment (1-14 FAR) established TF Vait in
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December 2022 during its no-notice deployment from Oklahoma to Europe in
support of Operation European Assure, Deter, and Reinforce, which was
decisively enabled through the ODC. The creation of TF Voit exposed the
power of persistent force projection when given the goals to build multinational
interoperability and intercultural understanding, and to refine U.S. techniques
and procedures for long-range precision fires (LRPF) in a new environment. TF
Voéit and the ODC’s close cooperation simultaneously enabled an ally to
develop operational capability for a future system years before its fielding, in
the vein of the Department of Defense’s recommendations to improve foreign
military sales (FMS) cases.?
AEEEE R ZERY T IFFIRFERR S AR S PRI ER AR
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The Estonian Military: A Small but Burgeoning Capability
In stark contrast to its former Soviet occupation, Estonia is now firmly
entrenched in the European Union and NATO. Estonia’s small territory and
modest population and territory belie its growing military and robust economy.
The EDF supports approximately four thousand active-duty soldiers, a newly
formed division headquarters established in 2023, one active-duty infantry
brigade in the northeast at Tapa, and a reserve brigade in the southeastern
Estonian military base of Voéru. Conscripts augment regular forces through
biannual indoctrination, and the Estonian Defence League provides a well-
organized and trained national guard of nearly seventeen thousand volunteers.
E/VEniERy - Eie/ MBI TRES R
B iy ok it i SEERF TR N EE Y - B0 e nath BB R AL AL A
[ SRR (% > FLAH T/ NBLA 25 N I -5 1% » Al N BT Ry B R ) Bilom g
KOS - BV fean AL ANFREORGINUT A 5 2023 Fplar— B HYETED - 32

3 “Department of Defense Unveils Comprehensive Recommendations to Strengthen Foreign Military S
ales,” U.S. Department of Defense, 13 June 2023, https://www.defense.gov/News/Releases/Release/
Article/3425963/department-of-defense-unveils-comprehensive-recommendations-to-strengthen-forei/.
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Estonia is frequently grouped in Washington, D.C., with its Baltic neighbors
Latvia and Lithuania for political and military projects. Sometimes this includes
Poland as well, which more often serves as the focal point of American military
interests, as Poland recently embarked on a rearmament drive to field the
largest land force among the European armies.* Finland’s recent admission to
NATO now expands prospects for Baltic integration into NATO’s new northern
flank. There may be a thought that Estonia is an identical one-third partner
among the 3Bs, or a miniature Finland. However, U.S. military officers serving
in Estonia are quick to realize that the many nuances, unique capabilities, and
distinct differences of operations in Estonia merit deeper understanding and
attention.
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Estonia, like its Baltic counterparts, recognized the persistent threat from
Russia since regaining its independence from the Soviet Union in 1991. As part
of its effort to safeguard independence, Estonia proactively sought a
coordinated procurement of the High Mobility Artillery Rocket System
(HIMARS). Estonia was the first among the Baltic States to pursue an
advanced LRPF capability, submitting for an FMS case in December 2021. The
procurement, solidified in December 2022, represents Estonia’s largest to date,
with the total proposed cost for six HIMARS and a plethora of munitions at over
$500 million in U.S. dollars.® It is Estonia’s most expensive and complex LRPF
program ever.

4 Matthew Day, “Poland Builds Europe’s Largest Land Force to Counter Russian Threat,” Telegraph
(website), 11 March 2023, https://www.telegraph.co.uk/world-news/2023/03/11/ revolution-polish-army-
builds-europes-largest-land-force/.
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U.S. Force Posture in Estonia

Estonian pursuit of serious deterrence and credible combat capabilities
caught U.S. attention as the first of the Baltic nations to action the LRPF
capability gap menacing NATO’s eastern flank. As a result of U.S. and allied
commitments at the Madrid Summit, the U.S. Army’s V Corps in Europe
ordered Operation Victory Vigilance to provide a persistent rotational force
structure of U.S. infantry units in V6ru and a platoon-sized U.S. element of four
HIMARS in Tapa that would precede the fielding of Estonian HIMARS.® The
premise of the additional forward U.S. presence is to enable (and not simply
defend) Estonia and to improve procedural, human, and technical
interoperability between U.S. and Estonian forces. This is particularly
significant for Estonia’s development of HIMARS capability given the
transformational role of HIMARS in Russia’s war in Ukraine.
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5 “Estonia—M142 High Mobility Artillery Rocket System (HIMARS),” U.S. Defense Security Cooperatio
n Agency, 15 July 2022, https://www.dsca.mil/press-media/major-arms-sales/ estonia-m142-high-mobil
ity-artillery-rocket-system-himars.

6 “US to Deploy More Troops to Estonia to Boost NATO Defenses,” Associated Press, 8 December 2
022, https://apnews.com/article/estonia-united-states-government-and-politics-432833d5bec2fa30d6778
b4c2b76d743.

www.mnd.gov.tw 68



[l 5 371

B SV A o

The 1-14 FAR HIMARS battalion deployed a mixture of capabilities to
Estonia to provide LRPF in support of both V Corps and the new Estonian
division’s deep fight. To provide this capability, five different units stationed
throughout Europe deployed specialized elements to enable continuous
operations in Tapa Camp as the first semi-enduring U.S. force in Estonia. As of
2023, a mission command cell, a security forces infantry platoon, a HIMARS
platoon (four HIMARS with a fire direction center), a battery headquarters, a Q-
53 radar section, a platoon of HIMARS resupply vehicles, and a maintenance
support team comprise TF Vait. Additionally, two Estonian liaison officers, a
mayoral cell from the Army’s regional support group, and an Army post office
team support TF Vait under one U.S. senior responsible officer due to a lack of
a unified command structure among the composite forces. In this capacity, the
senior responsible officer routinely engaged ODC and EDF’s division-level
officers, and the HIMARS battery garnered unique insight into tactical EDF-
U.S. operations.
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Lessons Learned in Procedural Interoperability

While many TF Vit leaders were experienced in combat tours in the

Middle East, operational tours in Europe, permanent overseas assignments in
Poland, or myriad U.S. annual training exercises throughout the Baltics, their
experiences often created a false sense of understanding of Estonia’s
professional military culture, operations and training, and the important
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business rules for persistent U.S. operations within Estonia.
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It is not an uncommon misconception for U.S. military personnel to
presume that Estonia is a third world fragile state or a helpless former Soviet
satellite. Estonia’s present economic and military disposition are more akin to
Western than Eastern Europe. Visitors to Estonian military bases will note
robust force protection, new facilities, and high-quality physical and technical
infrastructure. For example, secure hard-stand facilities housing rotational U.S.
forces at Tapa Camp offer free Wi-Fi, fresh linen, free laundry, stable climate
control, contracted cleaning services, and abundant bunks with new
mattresses. In contrast, facilities of allies perceived as more mature partners
like Germany or Poland that accommodate rotational U.S. forces do not always
provide comparable life support services. Estonians are deservedly proud of
their overlooked investment to welcome an increased U.S. presence.
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In addition to adjusting expectations of what the EDF affords rotational
partner forces, U.S. forces should stay vigilant to respect Estonia as the host
nation and an accommodating partner. TF Vit observed mitigatable friction
when U.S. headquarters perceived themselves as “battlespace owners” in
Estonia or the Baltics, which led to frequent missteps in U.S. forces presuming
unimpeded access to Estonia and its bases. Whereas in the Global War on
Terrorism, a battlespace owner could relatively freely reposition forces within
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Iraq or Afghanistan, such actions in Estonia invited frustration at the least, and
delayed movement of U.S. forces at the worst. The battlespace owner
mentality, combined with TF Va&it's reliance on external logistical support,
encouraged U.S. forces in Europe to move forces into Estonia to augment U.S.
capabilities within their commander’s intent; however, at times they did not first
confirm host-nation or base commander permission. Consequently, U.S. forces
would arrive unannounced to the Estonian border or an Estonian base with
orders from a U.S. division and insist on entrance, having ignored the Aircraft
and Personnel Automated Clearance System or country and base access
request processes. The familiar business rules of U.S. operations in Germany
or Poland do not apply, but this friction is easily alleviated through engagement
with the ODC. The ODC mitigated and often prevented unintentional missteps
from U.S. forces.
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Leveraging the Office of Defense Cooperation to Enable Tactical
Operations

On behalf of the U.S. Department of Defense and specifically U.S.
European Command (USEUCOM), the ODC works within the U.S. embassy to
engage with the Estonian Ministry of Defence and the EDF to expand capability
and improve interoperability. U.S. units in allied nations like Estonia are building
strategic capabilities as much as they are building tactical ones. When a U.S.
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unit rotation like TF Voit enters into a capability procurement process, it enables
a level of capability development that would otherwise take years for any
nation, no matter its size. Moreover, the ODC can serve as a conduit to transfer
the desire of the host nation to leverage the power of a U.S. unit rotation to
expedite initial or full operating capability development vis-a-vis emergent and
present threats like Russia. The ODC also helped rapidly connect and sustain
critical relationships between the EDF and TF Vit that would have otherwise
been impractical due to disparate command relationships. These multinational
networks simultaneously give U.S. forces the opportunity to look at the
employment of their own systems with fresh eyes. In all these cases, the ODC
is an asset to help commanders and soldiers.
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For Estonia, TF Voéit's deployment could have been a self-contained
projection of U.S. LRPF in support of an ally and the NATO alliance. Instead, it
produced much more. It served as a foundation for the development of
Estonia’s capabilities. This foundation, while only in the initial stages, may pay
off in the further development of Lithuanian and Latvian LRPF. The bottom line
of the ODC’s support to TF Vait is simple: improved deployability and
techniques, tactics, and procedures for U.S. forces, and capability develop-
ment for allies in a way that is meaningful to the alliance. This support extends
to any unit operating within Estonia, regardless of duration or scope.
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Estonia’s commitment to its LRPF development is significant. It is
Estonia’s largest procurement to date, and Estonian leadership recognizes the
LRPF role in the region’s defense if war comes. TF Vait’s efforts in building
human and technical interoperability enabled Estonia to make concrete
decisions about its FMS case for HIMARS. Given that Estonia’s HIMARS are
slated to arrive in 2025, there is no time to spare in that development. TF Vait’s
open and earnest effort to collaborate with Estonia did wonders to develop
Estonian capability and is a model for other deployments to the region with
other complex capabilities in development. Consequently, TF Voit's deploy-
ment answered U.S. defense recommendations in support of FMS cases “to
provide allies and partner nations relevant priority capabilities.””
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Lessons Learned in Human Interoperability

While the ODC is deliberately trained and onboarded to navigate unique
Estonian idiosyncrasies, TF Vit and other U.S. forces encountered avoidable
friction in human interoperability due to nuances in Estonia’s professional
military culture. For example, the EDF generally speaks English, which fosters
direct interaction at echelon to foster vital partnerships. While trying to nurture
these relationships, U.S. forces quickly discovered that Estonians are famously

7 “Department of Defense Unveils Comprehensive Recommendations.”
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honest before polite and ruthlessly efficient in their interactions. TF Vait
observed that well-developed personal relationships are critical in Estonia,
since the EDF’s small size correlates to strong internal networking that can
helpfully circumvent bureaucratic gauntlets and even offer access to civilian
resources for training. Similarly, the EDF’s smaller size means that its leaders
are well versed in the training and operations of adjacent units. Consequently,
EDF partners were surprised that TF Vit was ignorant of concurrent U.S.
operations in VOoru or conversations held at the strategic level, though Estonian
directness quickly addressed communication shortfalls.
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TF Vit observed a commander-centric approach to mission command in
the EDF. The EDF is less reliant on command sergeants major than the United
States, but there is an active effort to mature the role of their senior enlisted
advisors. Interestingly, in the Estonian language, only one word, “juhtimine,”
conveys command, leadership, and management. This reflects a markedly
different mission command approach between EDF and American officers,
whereby U.S. leaders treat those three facets of mission command as distinct
leadership methods. However, the EDF mitigates this nuance through an
“adhocracy culture” among its military staff that supports a goal-oriented
approach that deemphasizes rank and prizes innovation.
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A final, important aspect of the EDF’s professional culture is its sensitivity
to the strategic role of non-Estonians in support of Estonian defense. First, it is
the EDF’s responsibility to defend Estonia and not the responsibility of the
United States or any other ally. For instance, at Tapa the Estonian 1st Infantry
Brigade commander warned U.S. forces upon arrival to not errantly boastthat
Americans deployed to defend Estonia but instead Americans enable and
support EDF capabilities. To that end, the EDF wanted the right type of
capabilities, like HIMARS and not maneuver forces, at Tapa to positively
augment its defense plans. Second, nonethnic Estonians are not overtly
discriminated against in their EDF role. Estonia has a sizable ethnic Russian
population amongst its citizenry, but that should not imply disloyalty. On the
contrary, many of the EDF officers, to include intelligence and commanders,
have Eastern Slavic names and may even lack a strong command of the
Estonian language as native Russian speakers, yet they are no less patriotic
than their ethnic Estonian officer counterparts.
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Lessons Learned in Technical Interoperability

As an artillery-centric partnering force, TF Voit expected technical
interoperability to serve as the foundation for LRPF mission processing (digital
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or voice methods) with the EDF. Though technical interoperability remained top
priority, it also proved to be the central challenge to functional cohesion. Digital
connectivity from the sensor to the shooter is key in a large-scale combat
operation (LSCO) with multiple NATO partners. Digital connectivity enables
timely and accurate fires and mitigates the risk of miscommunication due to
language barriers. A lack of appetite toward technical interoperability exposed
three friction points: clearance, capability, and connectivity.
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The United Kingdom and the United States were strategically stationed in
Tapa to reinforce the Estonian division LRPF capability in the event of allied
contingency operations or LSCO. In Estonia, the United Kingdom positioned
M270 Multiple Launch Rocket Systems (MLRS) and the United States provided
HIMARS to support LRPF. By comparison, the MLRS carries two pods of six
rockets or one missile, while the HIMARS can only carry one pod. MLRS exe-
cutes most of the fire missions against larger bunkers, command posts, or
logistical hubs due to its larger pod-carrying capacity. Alternatively, HIMARS's
reduced ammunition capacity supports prosecution of time-sensitive targets
like enemy artillery, air defense, or radar capabilities. Enemy time-sensitive
targets typically use survivability moves to reduce acquisition by NATO artillery.
This means it is imperative to create efficiencies in fire-mission processing from
sensor to shooter to enable timely and accurate fires by reducing reliance on
voice communications, both internal and external, at echelon.
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To achieve rapid and efficient fire mission processing in Estonia’s
multinational operational environment, TF Vait used a gated approach. The first
gate establishes communications with frequency modulation voice
communications using frequency hopping and cipher text methods. The
second gate is U.S.-Estonian digital connectivity through an information
exchange gateway. V Corps defined true digital interoperability as the ability to
digitally transmit targeting data and coordinate instructions between nations.
An elusive third gate is true digital connectivity via NATO'’s artillery interface
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software, the Artillery Systems Cooperation Activities (ASCA), among the
French and UK partners in the enhanced Forward Presence (eFP) Battlegroup
at Tapa.
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TF Voit achieved the first gate of voice interoperability by teaching the
Estonians where to find and how to load NATO keys on the Estonian AN/PRC-
148 MBITR radio to connect to a U.S. RT-1523 SINCGARS radio. This
experience highlighted a few key persistent points of friction in NATO’s
technical interoperability challenges. First, in the 2000s, the Estonians
upgraded their communication systems to radios that will not connect to
SINCGARS radios, requiring the use of tactical voice bridges. The second point
of friction stems from the EDF’s reliance on the conscription system, resulting
in a limited number of actively certified and qualified soldiers with the clearance
to handle secret materials. This inadvertently restricts a majority of the EDF
forces from access to materials and systems like communications security or
NATO’s Mission Partner Environment (MPE) to avoid leaking information. A
combination of the lack of easy access to communications security and the
difference in radios immediately reduced the Estonian appetite to maintain
voice connectivity with its allies.
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The second gate, digital connectivity with the Estonians, ran into similar
issues of clearance, capability, and connectivity. While MPE is advertised as
the premier NATO network to promote digital interoperability, it has many
requirements that not all allies meet, to include Estonia. However, limited
connectivity between Estonia’s TOORU artillery system and the U.S Advanced
Field Artillery Tactical Data System (AFATDS) proved to be an achievable goal
with U.S. Cyber Command (USCYBERCOM) and U.S. Army Europe and Africa
approval.
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TOORU is a unclassified but secure software internally produced with
ongoing development by Estonia’s proud technology and software industry.
The system, as part of the wider Kolt computer software infrastructure, provides
the EDF fires enterprise with a confidential fire direction and fire support ability
running off preexisting civilian cellular and satellite connections. The EDF
attempted to mitigate information-sharing obstacles between software by
providing partner forces with an information exchange gateway to enable fire
mission processing and deny cross-domain data leaks. Unfortunately, this does
not provide an acceptable connection with AFATDS under USCYBERCOM and
U.S. Army Europe and Africa policy. This is because TOORU has yet to
federate with NATO and is not classified at the same level as MPE.
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Additionally, even with USCYBERCOM approval, U.S. forces would not be
able to achieve true digital connectivity. The proprietary software within
AFATDS at present blocks the passing of coordinating instructions. This could
cause issues for operational- or strategic-level commands or fire support
elements, as they could not provide necessary coordinating instructions to a
fire direction center. To achieve limited interoperability, the United States would
need to assume risk within the MPE domain by allowing NATO systems to
directly connect to AFATDS, or for software development to pass coordinating
instructions between NATO Systems and AFATDS. Currently, there is limited
U.S. appetite to assume this risk to the MPE domain.
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Estonian challenges to partnered technical interoperability are not unique
to the United States. The elusive third gate of connections between ASCA
compliant NATO fire direction centers encounter similar challenges. TF Vait
was unable to achieve technical interoperability with eFP forces because of
French and UK command-support relationships and technical capabilities. For
example, there are French 155 mm CAESAR self-propelled howitzers that are
direct support to Estonia’s 1st Infantry Brigade, UK 155 mm AS-90 self-
propelled howitzers in direct support to the eFP Battlegroup, and UK MLRS
and U.S. HIMARS in direct support to the Estonian division under separate
bilateral agreements. TF Vo&it focused efforts toward achieving digital
connectivity via direct ethernet connection with the MLRS battery to enable
coordinated and massed fires. This focus was due to the closely aligned
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command-support relationships among the MLRS, HIMARS, and the Estonian
division.
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Unfortunately, TF Vit quickly learned about the lack of appetite from the
UK due to its long-standing inability to achieve digital connectivity with the
NATO fires enterprise in Estonia. Instead, NATO forces Estonia to rely on
“swivel chair” fire mission processing via Estonian-provided Kolt computers or
human liaison connections. As of 2023, the UK battle group completed
approximately eleven “CABRIT” operational deployment rotations to Estonia
without obtaining UK Strategic Command approval to attempt an ASCA
connection with partner nations. Additionally, the UK-led eFP Battlegroup and
its MLRS battery lack the organic capability to provide the UK equivalent of
MPE connectivity. This highlights a lack of appetite to achieve ASCA
connection with partners and promotes continued reliance on swivel chair
interoperability via Estonian provided Kolt computers. The French CAESAR
battery does not require approval for an ASCA connection, and the command-
support relationship does not align to the HIMARS mission, obfuscating the
demand signal to obtain eFP and U.S. compliance. The lack of clearance,
capability, and connectivity ultimately inhibited progress toward true digital
connectivity amongst NATO partners.
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TF Voit and U.S. forces will continue to face a lack of NATO appetite to
achieve technical interoperability due to a lack of capability, connectivity, and
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clearance. The U.S., Estonian, and UK higher headquarters do not indicate a
sincere appetite to seek ASCA connectivity due to cross-domain vulnerabilities
required to achieve systemic connectivity. The EDF and eFP at Tapa lack the
organic capability for secure satellite communications connectivity to enable
long-distance fire mission processing via MPE. Finally, as a conscript-based
military, the Estonians lack the widespread clearance to operate on the same
classifications as the U.S. and UK partners.
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An Improved Understanding toward Continued Progress

Fortunately, the positive experiences and lessons learned in human and
procedural interoperability between TF Vit and the ODC with the EDF provide
core conduits for expedited progress in technical interoperability shortcomings.
For units deploying to Estonia, or any other nation in the Baltics, the
experiences of the first TF Vait rotation may enable some larger lessons while
deployed to support a smaller ally:

€ Removing the mindset of battlespace ownership will benefit the mission,
respect the sovereignty of the host-nation partner, and discourage a unilateral
approach.

& ldentification of how an ally implements its mission command will enable
a more successful deployment and lessons learned.

& Coordinate and develop localized mission parameters at echelon to
develop “business rules” unique to the country.

€ U.S. and UK forces will have to assume risk to the MPE domain to
enable NATO partner connectivity to achieve true digital connectivity in LSCO.

& The U.S. embassy’s military team and the ODC are key to accelerating
a deployment’s value and optimizing immediate tactical integration.

& There are high demands for LRPF capability, but their effectiveness is
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hindered by strategic-level command’s lack of appetite to assume risk toward
full technical interoperability.

& To improve technical interoperability in the U.S. European Command
theater, U.S. forces must either assume risk on cross-domain spillage or accept
the swivel chair method as a viable alternative to full technical interoperability.

& The ODC served as an accessible enabler and responsive mediator that
converted tactical unit intent into suitable, feasible, and acceptable courses of
action for U.S. operations in Estonia.

NATO’s northern and eastern flanks hide more than an overlooked ally
capable of credible deterrence and defense against Russian aggression.
Estonia serves as a testament to the possibilities of expanded U.S.
partnerships. Most importantly, Estonia eagerly invites U.S. forces to build
collective interoperability in an otherwise unfamiliar theater.
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Lt. Col. Andrew Underwood is currently the chief of the Office of Defense
Cooperation in Tallinn, Estonia. He holds a BS from the U.S. Military Academy
at West Point and an MA from Harvard University.
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Maj. Scott A. Clark, U.S. Army, is the executive officer for the 75th Field
Artillery Brigade at Fort Sill, Oklahoma. He holds a BS from the U.S. Military
Academy; an MS in national security from Jagiellonian University, Poland; and
an MA in operational studies from the Command and General Staff College,
Fort Leavenworth, Kansas.
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Capt. Dylan S. Karnedy, U.S. Army, is the battery commander of Bravo
Battery, 1st Battalion, 14th Field Artillery Regiment at Fort Sill, Oklahoma. He
holds a BA from Indiana University and an MA in leadership and management
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from Webster University.
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