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Simulation of pursuit-evasion among multi-UAV
GONG Hua-jun, YANG Chang-feng, WANG Biao, YANG Zhong
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Abstract: Comparing with the confrontation model in differential gatheory, the pursuit-evasion model of unmanned
aerial vehicles(UAVs) constructed by algebraic graph théoeasier to be simulated. Therein, the control inputsusf p
suers and evaders are implemented by changing nonzerovaliges of Laplacian matrix based on gradient method, and
the communication variation or sensing degradation of UR/Bwestigated through the boundary weighting function.
Simulation provides information for combining the real ddions to compose the guidelines for practical appligatio
Simulations indicate that evaders may change to a crossicaping trajectory to confuse the pursuers, and pursueys ma
also change their objects, thus, the relative distancesnisrmziously change.
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Fig. 1 Pursuit-evasion trajectories
PrE M B s, WLV H: ARy
VAT LUAR G ) gt R 3B B0 1) AL, 38 RE XU 3 W 44
A [R) P (R e 5 4 O, A 738 ) 3 ) e g e
Hir#EATIED). BEERXNFIIESE LS 5XHT
Y18 o 2 MRk 0 2 B B BEAT 05 B, SR T %05k
RIFTAT . SRT, FE0T P45 Y BIR B FE R E AR
AR HAEIE ), BT B, ik



HoM

FRAL AR TN &% B R BT AT 5T

1021

FREESPOE b, XFSERERART, X kg
PR e 5 i, PN S A
4 F:T 8 b5 138 2 X Bt 2 #(Guidelines-
based pursuit-evasion games corjtrol
TANEA SR FEEFCRE I, £ BRI
PR B FRASAE R B, DU SOAS B TR BOR AN BEARL
PRI, A SCHR TR Be SR AR O ARE BT e 12, AR 4
KRGS HA LR SR BEFEFRE A X HTRTT 1
P77 7] (9 K BN I BE R AR).

4.1 ¥tk B 38 #R(Development of performance

guidelineg

PATE A pL24E~F- 1 Lz 3 A 6l % I8 HAL3h
P, B E KR, RADNES AR ERLE, B
XTI HA N, MAERAFEE TR &kiE
i TR E LR B A dpg, B E ML PESIE
o WL Vp T ) (8] () % A 50, anE2FT 7R, LK
KA, dop NFERAERETE, LU TR RS A 38 8 X7
B R B R B AR, X REBUE RO R 2 AT
BEBS 10 568, ATASAR AR BE T hay, = w(S). M
5E B 113 Laplaciarf [ ¥ 55 k> JF 47 1 X & fig

) ds
Vaidi(z) = j%i’/ki(’/m = 2u5 (W) |s

o ©
WRJE AR W (B)@VEA R ZERIRA. AR
RETi AR (et T THI AR ) AT LA 248 DAy 26 3 385 ARUR R B 3B
o FRAIL B Vi L 3 o T R it 1 K 4
BEHAL G I 8], DA 2 2RaB 7 H AR

K2 IB X7 AR AL B

Fig.2 Relative position of pursuit and evader
4.2 fiE4 % (Simulation resuls
7 R 24E Y _E ) TE AN LIE SRS T 7

&, = Vpcos 0, [ e = Vicos 0.,
Up = Vpsin 0, ¢ o = Vesin b, (6)

0, = Vop/Ry. | 6 = Vov/R..
Vo, VORIBEXUT HIE R, HAZE; R, R AR/
BAAR; 0, 0. K XUTT IR, 7EA S A3 BT 16

53 IE W2 (B e A p, v HEFIEA By < 1,
lv| < 1; AFBERSFR = 10000, = 20, =%}
TIBHTESEYMEREL

&1 BB HAE
Table 1 Simulation parameters initial values
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Fig.3 Distance between pursuers and evaders
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