£5E HoM
2022 4F 5 H

B—IUREEA
NEW GENERATION OF INFORMATION TECHNOLOGY

Vol.5 No.9
May 2022

DOI: 10.3969/j.issn.2096-6091.2022.09.012

BREEEER M E AT BN AR

MRohar, % &, BB, FHE
(P E R IASE A BRA RS- =058 i, 1008 M 225001)

O aEk, WRAETEGME, B AR, £RESZMRERE R, RS EEMER
. BRBILIER AR )T o L XERBEEMN 2" 8] “ZHEER” MR, /BT BREEEER Joint All-
Domain Operation, JADO) " AUBEIVE RS, It HNFISHFFT I & R RIBeA s ), /R OG5 T A 1E
ERAE T . ARSCEII A JADO AU T 5 LRIk, $8H JADO B &G S tlde sl . B S Hgm . A
THATHEZ A0 )), IR AT T A TE B AREIL TN, AR SR HER S /R R a8
HERS . VERRPUT . SERTITAG IR G ik - G SRR i Z R S BARRL G . FE B 541
Tttt WA AT H PN E 22 %A T K AT SR AT BRI S ESF . fin, fE T AR T ZESR
RIS EH:, AARZEF L Rt 170 B % .

KR BRERMIER, NTHEGE; WG SEREEH, Ba 2R, G2, FHEhet
AXEFRBR: HH, 28, BN, F  BAOABRMERALZAIF IR RIEH[I]. #—K4ZEH K, 2022, 509):
51-57

FESES: TN974 XEKERIAD: A

Analysis of Joint All-Domain Operations and the Applications Within It of Artificial
Intelligence Technology

CHEN Xiao-yu, WU Hai, SHENG lJi-song, BU Xin-yu
(The 723 Institute of CSSC, Jiangsu Yangzhou 225001, China)

Abstract: In recent years, as competition among countries around the world intensified and the risk of military conflicts
increased, major countries are accelerating research on military intelligence to enhance the information and intelligent
operational capabilities of their arms. After several years of exploring the operation concepts from “multi-domain combat” to
“multi-domain operation”, the US military has proposed a new operation concept, “joint all-domain operations (JADO)”, and
has rapidly developed from theoretical research to joint military exercises. The exercises tested joint combat capabilities. By
sorting out the background and development context of JADO, this paper points out that JADO includes multiple core
capabilities such as joint all-domain command and control, joint all-domain situational awareness, and joint all-domain firepower
strike. And this paper studies and analyzes the application of artificial intelligence technology in JADO, including operational
planning, deployment preparation, operational execution, real-time assessment and joint all-domain battle management in joint
all-domain command and control; multi-source heterogeneous data fusion, situational information reasoning prediction and
personalized push in joint all-domain situational awareness; dynamic allocation of fire strike resource and strike target under
complex constraints in joint all-domain fire strike, etc. Finally, several trends of military development in future wars are pointed
out, which providing analytical ideas for future military research.
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Fig.1 PREA loop nesting model of joint global command and control and its artificial intelligence technology

o, ORI IR ME, HlE &R
VERR BT T S A9 TR T 22 9 R A7 40 L 1 3 28 T 4
TAE. TEAERRSSEATY, SRR AITRE - —3F
WIS, dA4 HREJI S, FIHEE
RE TR B 5 A 2 > AR 8 e A il e £ 2 3 5 s X
i AT ERGE R Y o [RAHR REPEAL R gL T 2R
SRS AE BT VE SBOR R 22 1T s S 0FAY, I
R PEAL 45 X AT sh R w110 77 28 LA S AR % fiil
RIATEEH 2 R, DASEE R R 25 44
(1 4 R il 24

BT PREA £ 1T N TR RERIAR, BKA
I E RGP RN T A TR R AR,
PISEERRT SR 00 IR . A7 sl B R AR SRR Y 4
R, A X A% o S AR Ak U A e g A TR
eI MR MG % . SR n 3 b, B4
Xt JADC2 #4717 &Aoo H 6 4, L4
BRRE SRS 52342 2021 4R T HAE
Re Tl Bh oo S5 Z R Sk RE 0 ) e R A RS B
A4 (ABMS) 7, & ZRIFAFRK S, 1E7E
PR A R RE 1120
22 EAEEEEBRBAMREANTIERINANA

A TR B R 7 b R K S R e s S
f8 FAER A BT B, AL S 45 R R B e
e BOR R BRAE AN =R 2SR, AR
BREIE RS TR . 63 EdE FE B
KU+, REALFE A FE e . W i g%
(ISR) #%, WHERLTHEWRGFNE, L5
b ARBIE B AR R AT T, bR
MERERAR, WERREMAR, FE ZE 3 B
et PLs & R, SRR R G AL TE ARG A
e, RIERIVE It bR o s

56 A Bl A A b PR3l 65 T i 174 2 4k

TR 2., o AU R R %,
LA E NS IT 2, AR RN LRE 2%
R A S SR A 28 A PR ) 25 A AR AR R
B ELEHRE R L, Zo0 AT ENR, SR
ARAEE R Ao NI, MRS A bl S RO e K s
B AT BTN K R 55 1 A 22 AT T
AR M ELRPRAR, A TR BEBOR TR & 4
SRR R 8 A R SR 2T

PR SR BN ZORF R ER 2R Rk
EAZH . MRS5S BT, SCHRI28 |5
S A BRI R I RS . 2B RIS
NS, K N TR BEROAR ] T 1 ri 1 5 4
SRR RS KB HER 3"
EXHERON B SSHE B R RIS &, Lk
{5 B sh A4 BN R 3 T R 3R B A 1 3l
AV, MR AL T A
i efF R EEEORIES WA MRE I 54
2 AR RN TIPSR S S S g Lo N 7N 2
2 J3E o Af T A S R B R R 2 B
WA, e T RREE S LA 2 ST
B RE B 52 B 2 PR S b A A A AL B F A 0 A
FHR B (5 B o — Bl bR R Z5H A5 8
Hopr, JAR A g Al e AT AR AR IR
JE, Zi G Pl e RE S, LS
ARSI AL B R S b . SR, TSR
KA N TR RE RO C S S R G i1
SR SHEIERE T, RS A R OT REAR
Pty T TR REARE TR, 3 0E I B RE
SIEAR S B A s R AR AR RESR B A
weJa, TR T HOR, RIESAER T
s ZESLI R BB AR BT F S RIS i B IR 45 4%
A, R PRSI IS TR . s
BT PR 4 i P G 7 OB BE LA B SRR AN



9 40 W/ N5 56 A2 AR AR N T3 BRI AT 55

FI A S HURAE
7 BN S 4 RE

2021 4, AW SR T 2021 (Project
Convergence 2021) ” BE /R, W 1E K
RIS T8 RB Ak AR AR AR il 5 S A DG B,
AR UL R A A S SR . B aetk B E A
AN R AR, BELA T IR
TR R LA UG AR fE——SOSA™ S % (K R 48
FIHORFRUE 1.0 i, AHEHE . &H . wE . s
L. W%, . WATgE (CISR) I &R
7S, R T R ARG RS SRR Y
mﬂ]qj[ao}o
23 BEEHANITEREATEERARNHA

KATAT i SR A X7 P 5 o R ) e LA
REL, R EENCARE . BB HAriy
B, B ELGEEZERRNE. HaFG . 3T
HUF . AR RS BIRCR L Pk
oo SRR Z AR, S L/ MU S B
RAEEAHOR o WA S 8 kAT e
W RS IR RBC S, RRGTRGE L,
WK NG R EE LR IRNER, &R
JADC2 FIZSHIEAM R GE A I, AR TEST
FLbR G SRR . B (EARE A, DASER 37 25 3
UES E e Y AN ERVWSEATE S S £ S = 1IN I e
PR W K TG IRR BE R, B2 I3 B K
FTE BRI F bR, LASEE G 4zl ok 4T
MAER IR AL . [FIRT, HREailk AT R4
o EAE K AT A B, SERPPAG TN 3T dF H AR
S X O I A RIS O, DA P
JET SN Z KA T, B IRSEIIUNAT R AR

Horr, SIRAFGAF B KT A B IR AT ol
Fb ) e 00 2l 285 73 e TR B 5 4z ek kT 4T i Y
KB, IXAEF I8 %57 YUl E — > NP 5842 [n)
XX ARRIRR AR, ENSMEARZOTE, —
JBER P LA A 00k D SRR i 25 R R RE AL AL 35
I, B ARSAE . BINR KB | EERERA L WL
PERL . R RERRSE, DASCBCE R B R] Bk
BRI 2 D S N TR R IR, Btz
G, T FAR S5 R B S IR P A 2 0
BTN REROA, i PLd: ) 5o
FATHEBLOAR, 455G A1 ISR
ZGE, RSN AR I DA A UK T Tl B B
HOR, Nk ATl RS R s . R,
N TR BB I TR Ak R 23K 7 3T i 1)
LIPS 38

RN TR, Pea i iTd
AR AR B PR AR A, ORI H AR 3
JBE . E IR ERARE | DR SR A R K T R
KR, TR o sl ) B REAL R AT RE T, JUHR
I E bR A T RGN 2 Soh, kG

B AR RS T

S ok ST B R AT LR R BE SR 2y,
LRASM SR S48 dF— 4Tk 4T o A el
PERIRL TN

HR, P X3 T A () A L B 3 A LA
SR E, WSCER[31-32 1 3R TIE B R L E
AR B SRR R LA B TS K
TATHAT S B, $m T RE SR M4 s T
REES . FEEMEFELREEWIER, Hitt
ZoIF R T B K T T AR SR 5 A SCRE H 1143
gk, e “SRTHE 20217 @, EHET
SERE ) 2R P R AL A K 3T . Hi AL
M e, AT EPORHZEN 2S5 S0
E R85 RS (IBCS), XKL Jc AHLFI
F35C ALAES A SRR DL R AR SIE 15/ 4k TR A%
Ky Z U5 ISR B85 BT R e & o4, Ik
I A A BB b B SRR AL 25 ORI & K 1T
s, BRI BAR UG 4 (TITAN) &
e, FIHHSR AN TR BT SHOT LB Ak
FATHE W A ES B SR AFERE, Pk 58 iU
WEZC R K 4T, SEB TG K 4T 8 e 1A
o “SRTHE 20227 lFXT R H T Rt —
AL R

3 REKRREES

156 A AR BRAE R 26 42 S i bt 223 R T A
BRI [0 B AR A 2, ad JUAE IR R 9T
L TE I F LR G S PP A 3] 4 T 4 ) 78 S 5 7
S EUS T Bt R, Ak, ENXTEG 4
WM S A PO IR E, SR Tz A B AN
15 BLAFE AN W4 T X6 3 — S AV R A2 i A AT
[FIRF, BEE N TR RESERI AR AR, &
HEREAENER B, Battk. TALE M
PO, R AT B AR 1 e Rl P v T
TR, RAEF L BRI T LR

(1) JADO 4 BA AN K [ 2255 3| G v 1ty g Y
ERFEXZ — . BEE A EERSR AW E
ZeAl, B — A R IUME DL X 48K R 22 [ ) 22 4
REXPL. EnHUULIARN, JADO fE KREZS 51
TS el SO LAY B 2 —, Bl L TR
2R MWL BB ZAE R0 22 LRGSR R
FEEER PR T

(2) B REALEE A B 0 FH R B T B K A 42
FHER S 189 68, AE JADO T JADC2 . 25 #vsk
K AT FE L2 A Irm, N TR e R AE
Hoh R RAE BB A Tl T 0
b E T BRI R RE T .

(3) RAKMPH AR ERTNRGEN
XTHUoE K B E . RORMEMR RS S AR A
AE A7 A P $2 TR RE AL R B B KR i, s
i 9 rpo o 2 2 A% (4 SRR BR AN DBE R i,



56 H—UFEHA

P S L EANEN D W3S LR A S L | KA
FHIE, A AT R e
TR FEREEZ 1, S—Fm, R
TN Z G PR A, R s JE AR 75 1Y
Kb, AW T AN A 5 R E AN RS
XHUSRIL o

(4) RAAH M F L1 HE 170 FLRE PR 4
JE o AP R G N TR BEROAR A A S i
N RPN TR I 2 ST N I 20 ES
MEEBRERSRRGET, RIHEERE 500
REST o R UNSE [ 2 4 2R G0 5 2 T o B 25 4 Tk
R AR ) e A B R e S BRI R e Y e
TGRS S R AT AR 1Pk

4 HERIE

TR K Jo T A o bRt i 50 25 45 2 2 1 1 A
AFFEEAAT, SEEAE AT R 2 2R E PR BT
P T Ak A SO A 5 | vl 2 K I S5
SR R G A 8 o RN R AR I &
BT7 ), BCE A A AR DOk sz AL
L RIS TR R T B 2B T Bt e .

SHIBUR/TREIESKEL (R R N 20 1 S| B S
BAEAER” B RIS, JHENE TS AR
BES R P R A B R . ot — 2 RS il
FRAEFEH] . BRI KT E S 24 T7 AT
TBCE AR OEE T, IR TN fE
TORTEIL PR HARR T, R TG AR A
FRE T KRR 0 R A H . AR 524 1Y
LR IPOEARAY RTINS ) I SIRO RS
TER S PSR . P ER LM, sk
PETHAEBNE T, 73 B SEZE 1) MR A el A A
8 e JR et RE RS i) AT LA KA 2 A RS 42

S 0k

[1]  Z&3%, XUGRHE, 259%, 45 . 2021 4F tH 5 S RivE-H AR 4T & 4
R[], E T REERE B AER, 2022, 17(4): 354-361.

[2] Juise, F30k . EARERR Re & R 2R R[] W TRK
2R LML, 2020, 17(2): 64-69.

[3] IWFTHE, MWL, B, 45 R MRS XTI k0], %%
e TR e 273, 2015, 29(2): 7-10.

[4] ¥4, Bk | LA RS K e B AR D). R Tl
AR, 2022(1): 97-105.

[5] BARFME, SRt . 3622 Bk & AR R JADO)Y BEEE T [I]. h
[ L F RIS B =4, 2020, 15(10): 917-921.

[6] EM, TS, EEM . RRE RGN TR B AR E
[1]. $535 S#H124R, 2020, 6(4): 349-355.

[7] B, BES, 251 3R T R T AR B I ZE B REH R IR R e
WWFFE)). T %45 28 TR, 2022, 36(1): 75-80.

[8] APl . SE7ZEN TR BRI S SRR AR [T]. B FHR ST
2, 2019(12): 242-244.

[9] ALREIL . SEZEAE ST R RS 2R R[], EIBRHE, 2020, 41

[10]

(1]

[12]

[13]

[14]

[15]

[1e]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

2022 4F
(4): 52-57.
TR . EREA 23R SR A5 ZE A B BER RN PS5
ik, 2017(9): 58.

THEEE . L BT 21 h A AR 1 B, B S5
5, 2017(9): 60-61.

AR SEEARAT AR B I AR T[], 45 30, 2020
(19): 54-57.

RS, VSR . D4R AR 22 A A S b 1.5 WUAR[J]. 75
A, 2019(3): 51-54.

PEGR, SCHRT . 26 [ bl 45 22 R R A R R A A 0], i
#,2019(12): 55-57, 72.

KIAAY . BRI G AR IR R SR HT[T]. 4555 3044, 2020
(23): 32-34

SRERA, AN, A, & IR SR R ] e R
Bl $8#EMH B R G S5HOR, 2020, 11(1): 1-6.

P, T L R AME BRI [T]. LR,
2021(9): 84-89.

SKREERS, BERR, skEH . 2RI VER T B2 055 2505 Bt
A WFEMEAR[T]. BRI, 2020, 11(1): 26-30.

HFZE, FHA . SEREZE S O R R A R AR R R R ——
LT H A8 21 A BT, 2R3 500, 2021(3): 19-24.

XURE . AT A A AR R R p e BB 0],
BEERFFEBEAAR, 2021, 16(7): 722-727.

B, S, M, 45 . RRILIE R SO B AR R il
ARFRIN. 7 S8R, 2022, 47(2): 1-6, 13.

PHATE, KK, M AR, & . 0B C2 il AR ALEE: 23k £
PREA 3 S H o R UMM ALY (1], $54% 5 3 24412, 2021, 7(1):
11-27.

Sy, Bhoois, Bk L, 55 . G B S LT K
N AHT]. AR HE S A, 2022, 8(1): 1-13.

W, ANk, BRA A, A5 . BRGVERRAT 55 B RE ML DG A R K
HR 1. ERRHE, 2020, 41(3): 49-56.

2R 5L 2021 AR AU A AR FERR I U K R AT 0], T E
FREERFFE Be 2247, 2022, 17(4): 317-323.

Ji 5, ZEWESC, R0 . SR A AR ) 2 i B ) SO
SYMT[I). KT SFRHER G, 2022, 47(4): 1-4

XIUAF, TFEWR, 2510, 45 . RS HEA S B ek i 1],
ik, 2021, 42(3): 9-17.

BT, FOGEE, VIS, 55 . 1E ) 5 S SO R
2 EHLE[T]. $5 44 S 1244, 2022, 8(1): 30-36.

JiJ5, SRR 2021 4EANEAF B R QAR SRR D). hIE
AL FRHAIF R BE 2R AR, 2022, 17(4): 311-316.

SRR . 2021 AEANENE RS & LA )], E TR
ZEMFITBEAR, 2022, 17(4): 324-328.

T, K5, A | S TE BB AR A K T H AT
S5 RIRIT). Feande st TRR2EH], 2020, 41(8): 169-175, 192
XIS, A, PR . SRR HESA I KT AT
SRR D). AIRAEL T T, 2020, 40(4): 21-26, 47.

B2k BRI EER A N TR REM R[], 4585 3CH,
2021(3): 31-36.

VLT . 20 BB FF K —— [k 22T H Al 8 ) ARG AR &
JE[J]. =47, 2021(2): 26-29.

S . e A A A AR I R I R [3]. 2R AR, 2021



9 40 W/ N5 56 A2 AR AR N T3 BRI AT 57

(10): 35-55.
[36] SKBAZS, B . B REALAR R 4 1 T B9 C AHLR Gt B
FHERARD). HRERHE, 2021, 37(4): 65-67.

W H(1992-) B, WL, TAIF, IR
e mF I ERIE AR, RSB T,

% #(1975-), B, ME, AR, s e Fik
BARHER, BT TR EAREK,

BIEAN(1968-), B, ML, AR, HAFE:. &F
SRR

FHE(1982-), B, AL, HRIEN, AT E:
W, F At 3 B AR AR,



