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Guidance control of cognitive game for

unmanned aerial vehicleautonomous collision avoidance
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Abstract: For the problem of unmanned aerial vehicle (UAV) collision avoidance in non-segregated airspace, a novel

UAV autonomous collision avoidance control method based on guidance of cognitive game was proposed. First, UAV

collision avoidance control problem in non-segregated airspace was described. Secondly, kinematics model of a UAV and

the invasion vehicle was built. Also, cognitive safety region for a UAV was established. Thus, UAV collision avoidance

problem was changed into a game problem involving two parties. Then, solving method for the set of guidance policy was

proposed. Finally, the simulation results have verified effectiveness of the proposed method.
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1 5|3 (Introduction)
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Fig. 1 The process of UAV autonomous collision avoidance
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3 TlfdE ) A K B2 B A (Mathematical model

of collision avoidance)
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3.3 NARAIIHE (Establishing cognitive safe
region)
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3.4 M AEE ) R 1 25 R A Y (Game model of

collision avoidance problem)
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guidance and control strategy)

4.1 IS IKEE W, (Guidance strategy set W)
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4.2 5 IKIEEE W, (Guidance strategy set Ws)
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Table 1 Lateral maneuver selection
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Table 2 Vertical maneuver selection

MLl BHERS
0 < |Oreq| < 15° 1
15° < |freq| < 30° 2
30° < |Oreq| < 45° 3
|Oreq| > 45° 4

5 {iE4#Hr(Simulation analysis)

h T A AT B PR iR R, 2t
T IR PISER:. R MATLAB ) Simulink T-
HAHE A EIREE, Fra it HAE—& CPUN FFF/R
Wi 2%15, £ 45 42.8 Ghz, Windows# /E 2 45 1 v fisi
PAT. PHEHR IR AL S % 20 ms.

YR 1 RAWZEUAVIHMTIAE, P UAVI B2k
KAT, UAV2. 55 B =R T REI 61 3 R 4. R,
KT ER 725 8 AR T4 ) 5 v (MPC) JEA T X6
. BIZETE AML(UAVL, UAV)IWIEEAL B . HES
H b B s BR3P,

& 3 WAATEEAE &
Table 3 Initial information of two vehicles
YIUEAT B /m HAFIE/m WA/ (ms— )

UAV1 (2000, 10, 100) (—4000, 4000, 1500) (-35, 25, 12)
UAV2 (0, 10, 100) (5000, 4000, 1500) (30,27, 12)

FERATIEAR R, R P B UAV AR UL f 3 5
15, K= MR ER. 1T UAV2RA B EiRHETD)
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Fig. 2 Trajectories of two vehicles
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Fig. 4 Roll angle command of UAV2
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Fig. 5 Pitch angle command of UAV2
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Table 4 Initial information

YItahr B /m HARALE/m  HIAERE (ms )
UAV1 (0, 1000, 1000) (2000, —1500, 1000) (30, —30, 0)
UAV2(0, —1000, 100) (2000, 1500, 1000) (30, 30, 0)

--—UAV1 —UAV2

K6 =3k

Fig. 6 Trajectories of three vehicles
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Fig. 7 Pitch angel of two vehicles
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Fig. 8 Roll angel of UAV2
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