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Abstract: Aiming at the threats from unmanned aerial vehicle (UAV) or swarm, as well as the difficult
problems of systems confrontation modeling, overall process design, and operational effectiveness
evaluation in anti-UAV system-of-systems, the structure and operational process both of the UAV and anti-
UAV systems are analyzed respectively, and the anti-UAV Observe-Orient-Decide-Act (OODA) system-of-
systems combat model which based on multi-agent modeling platform NetLogo is proposed. Utilizing the
emergence of agent role in this simulation model, the influence exerted by OODA on anti-UAV is studied
by the multi-agent simulation. The results show that the OODA loop is one of the key factors that affects
the combat effectiveness of anti-UAV system, which is an important guiding significance for the anti-UAV
combat command system construction.
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system-of-systems combat model which based on multi-agent modeling platform NetLogo is proposed.
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Fig. 7 Simulation model interface
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Tab. 2 Design of simulation program

T i J& A% it A5 FH %) 32 B2 P i R K
A Jey A s JE X AR R globals [ ]
F e X B S5 BL FA R P B AR R breed [ ], turtles-own [ ]
BN E TR T 2 00 B 1 PR BUE set
Vst RAE WTeRREYIGE set
HERTEANL A, & B create-turtles [ ]
TN A E A T N MR B ) W sl R g el ask turtles [ ]
wE A, 5 etk
PR AR C2 Ak, & U create-turtles [ ]
CEERE R AR, R ask turtes [ |
ik R E ARtk F 4k ask patches [ ]
7 T 25 5 H) W T AMLEL C2 Fra ol 0 B, FEfFiE 1L if not any? turtles, [ stop ]
TN EMEIEZ) & LKA I, FdI/% forward, pen-down
BAT . FEXAZEHN], [FEESHESEN EPEHE et X one-of turtles-here with [ ]
— 1T R8T E/ G if X !=nobody [ ask turtles [ ]]
24l ith 22 K 2R BT th 22 K set-current-plot " "', plotxy

4 ESLE

4.1 LB

NS ECR BN, C2 B8 1S50E %,
L3 4, 11 HEFFE OODA % TC ANUE LS 152
i, C2 ZHERHABANSE, LAV EEH

P, K S,

SRS SR K 3 fion. SELsroN 1, 10, 1T

H. THNSEH, ERSERHABASEINE 1,
11 2HA 5 OODA Xt e e AN SRR Fiszim, J.

e H-F S 1H

®3 THESEREEATTE X

BRSRIGREAT 15 ROTH, DRI TR AR

Tab. 3 Symbol definition of the simulation experimental data

Kot 44 P

75 5E X

IO I E B R ER I BE ST R

TEL NS ] 72 /T RO TRIIRE . PRI

6 RN [ 7E 3/ e AR AE 7). SRIHER

C2 ) b i 7 Ff ]

C2 GRS ¥ i [R]

TOLR FL TP [ 7E 3B RO THIRE ST, Tk
S AU G 0T [ 52 3 e AR I BE . RO R
e D AR Aot ] i 3/ AT RE ST ST R
Botatans [ € BB R IT e /). FTH iR
[ 3/l 3 TE ML C2 [HRIIEE 77+ PRIINME 26
TE ML 157 e [

TE LGS 37 [7]

¥ & B/ I B C2 (T e a4l

Lp.v/Li.ps Pr
Lparv/Lrarp, Prar
Log.v/Log-ps Pok
Teror

Tean

LJAM—U/LJAM-D9 PJAM
Lspo-v/Lspo-ps Psro
Lypsv/Lupatps Prirm
LLW-U/LLW-D5 PLW
Ly.o/'Lp.obs Ruep-o»
Tyep-or

Tyep-p

LU—A/LD-A s RU&D-A
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Tab. 4 Parameters configuration table of C2 in Group II
| Lpy Lraru Logy Tor oS Torps Lyjru Lspo.v Lypyeu Liwy

LR,D/km LRAI,D/km L()E,D/km L_/AM,D/km LSP(),D/km LHPM,D/km LLW,D/km
10 9 8 6 6 4 2
1I-1 2 5
7 6 5 4 4 3 1.5
7 6 4 4 2 1
1I-2 8 15
4 3 2 2 1.5 0.5

£S5 MALKRTEANSHBER
Tab. 5 Parameters configuration table of UAV in Group III

Lyoy Lpoy Tuep-ol Tvepn/ Luad — Lpa/

S AH

Sk km km S S km km
III-1 6 2.5 15 40 1.5 0.7
1I1-2 4 1.5 35 60 0.5 0.1

42 KB/HER S50

(1) T HE5 T HXFLELIe g R R 6. HE 6
Al 553 T HBEES G, 11-1 4 C2 R EL.
PUNFIE BT T AL B ARECE 7 3380 T 0.1,
0.5 Fl 1.6 22, {5 E3RHL. S RCHIWT P K 5 ikt B
OB TE] 23 B3R R T 27.1, 33.5 1130.0 s, BERIETH
13.3%; 11-2 41 C2 FIRIL. IRAIAA AT HI LA
HLEFREE SR T 0.7, 3.0 F1 3.6 22, {583k
5 A T L 56 B A B PRI 0] 43 U 5 T 301,
18.9 F1 13.3's, MEZFEMK 20%.

#6 1451-1. -2 A5 HdE
Tab.6 Experimental data of Group I and Groups II-1/11-2

tcr-o terol  teadl C2HE
s s /%

I 49.8 49 474 1054 2063 278.6 66.7
II-1 499 495 490 783 172.8 248.6 80.0

S TA
KA ncrop Neror Nera

S 01 05 1.6 -271 -335 -300 133
Zd
-2 491 460 438 1355 2252 2919 467
S -0.7 -3.0 -3.6 301 189 133 -20.0
Zd

() 145 11 AXEESEIREE RIE 7. B3R 7
A 52 H AR, -1 HEANLE
B WA G C2 BTe AL E AR 43 i 1
T 23.6, 23.5 A1 0.2 48, {523REL. 5 RCHIT LL
58 OB RIS 8] 73 A4 R0 T 22.1, 39.5 1 69.0 s,

JEZR BT 20%; TH-2 LI AHLII I R A 2%
Wit C2 MR AN H A S 2 kb 1 2.2, 4.5 F
0.1 28, (ZEIRE. 58 b WT LA L 56 B BUs i i )
SYRIRESS T 27.1, 81.1 Al 142.7 s, HERPEIK 6.6%.

#7 145 -1, TI-2 2550508
Tab. 7 Experimental data of Group I and Groups I1I-1/111-2

t /t e / EA
v&p-ob tugnp-or tu&n-4
SEEe A nugp-ob Mu&p-or NU&D-A HLIE
S S
/%

I 6.5 6.4 04 206.5 2355 455.6 333
m-1 301 299 0.6 1844 196.0 386.6 533

B 236 235 02 -221 -395 —69.0 20.0
ZH
n-2 43 19 03 2336 3166 5293 26.7
S 22 45 -01 271 811 1427 —66
Zd

fFE LG 4E LW, OODA Xt T ANLR
GATNN ARG ERSCR T T EEEH, B
IE T R T AHL OODA & R 5T HUIIE S FE . 1 E
S R R S Bt T8 A HUAE R 1 R AS ot % gl il «
4 AT AHL H BRI OODA Ak T B 5 25 345 g 45 100
T, I ERLGE, UIRRREEXT C2 TR —E M
2 o

5 it

ASCHER AN RS RS BEAT 20 #7 B Ak L, o
HEAHRGHE RS [ TE AR GEAE b 13 FE
Fo, AL T RICANLE OODA 1R RM AL A&
SCE AT 2 RS, XL R T AL
FO PO ARLREAT S, SRl 7 L SE e, MR
FEIRAE T R AHUESH OODA JEH A HTHI A
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