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Abstract: Existing studies mostly focus on sensing external environments and targets by drones, with
limited attention to onboard perception of active external detection. To solve this problem, this paper
proposes a photosensitive sensing anti-detection flight method for drone swarms. First, we develop a
compact photosensitive sensor unit that measures ambient directional illumination at each point in
space around the drone. Based on the above, we devise an anti-detection evasion strategy by
combining online observation and history weighting, and couple it with a risk propagation anti-
detection model to enable local evasion knowledge sharing and coordination within the swarm. In
addition, an onboard photosensitive experimental platform is constructed for local directional light-
intensity observation. Experimental results show that, in the single-drone scenario, compared with no
avoidance strategy, the proposed approach reduces the mean exposure time inside the threat area by

27.90%, with a maximum heading change of 46.80° during avoidance. For the swarm-cooperative
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case, our approach can reduce the average swarm exposure time by 26.62% compared with the strategy

without anti-detection, and by 9.39% compared with the traditional velocity averaging strategy. The

results provide a useful reference platform, experimental data, and theoretical support for coordinated

anti-detection flight in drone swarms.
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Fig. 1 Functional design of the onboard photosensitive sensing system
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Fig. 2 Drone and onboard photosensitive sensing platform

LU, SR A ST R A B9 13 %6 23 )6 IR AR Y
FAE, SR 3 R

BRI i o3 A A P 3 () s, ey G5 X el 3=
A R T HR R BRI, 9 A T DX % i s
LN B e g Ul IR 1 R R SR o (R
Pyt e b, PRAFOC IR A A0 R Oy [ 2 2
B 57 B R — B0 ARG R 1 DX R SR A
SHEAT R ECR e . XA R B SR L
A, O S AR 27 B4k Y 52 e 58
ZERANE 3 (0) P o SEWF B 245 1 ' 5 Kl /9



112 iRz (HARHERR H3E30)

%65 4

(2) BERGEE A ] (b) SR 35 A1

) W 238 04 237
8 200
180
-1.0 . -1.0 g
g 140
=
100
_1.6 -1.6 100
60
22 0 -2.2 16

394 440 4.80 5.10 394 440 4.80 5.10
X/m X/m

K3 RIS o3 A RS S 45
Fig.3 The simulated and measured light intensity

Y/m

distributions of the detection field

WAL 7 6 2 1R 9 Rt il S s i 3 55 0 L4 R —
B, AR R A pt e A AR A L . iR
SER VLI, AR SO R 2 B L SRR S 8 F- 15 A
UFREOR AT RALRE S o 5 ZAE A F B DL
W& A 7 2 B TR R AT JERL A SR 58 1 5 7
DR 4 IR S I KUK o L A L, (RS PR
DAL B T A TG AL T ELAREE SR AR, 7 i T
IR ZAG AL S ERINAE TS L5 AN e B oA
PLRATBEER, R AN 2% BRI 5 % o A MLiEAT S I
PRESS DL 5

2 TCAPLEERE SR ©AT 5k

To NALEE T B R AT 7 B AT AR DN 2% 5% 174 [+
I 5 S BT 55 HE 1 5 BEAR TR E o AR SO ) R 3
TR SR | XU A% Rl A % 47 il 1 55 T R T«

2.1 [R5 ERIELR

% 8 NARTC ANHLA B S, 55 i BR TE A HLAE
Bf 2] ¢ ()00 B N FE 2 e N p, (1) Ho,(¢)o 7E AT
AR, JC ADLRE RS 558 BUE 2 J7 ) b () 25 8 )
IR S5, AT BRI XU RN P55 A5 20 T PR 4r
FEATRE ©AT.

BT A N H bR ) 4R RE AT B HE
(Wang et al., 2023) , A< SCOR B LB Al BE AR A7 o0 Lkt
W R 55 200, 380 1 B RN 30T, ) A T AR AR S AR
AT . AR TC AL I B R

v, =0+ o+ oM™+ A, (2)
Hrbo, A5 i BT DL B o Ry RN
7RI, A AE AR AR 5] X SFAERT, o
WERREITT, o Ry FCARII, o AR5, A AR
B MEREBUER 1500, A, = TGRSR FLE
AR E B A, = 0 R R AR B4 H A5 7 1)

R B o WA (2), JC ALY Y B 3 RE 5] 4
JIR

W51 45k

w7 I s
B4 6L 00T e 4

Fig. 4 Synthesis of desired velocity for drone anti-detection
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Table 1 ~ Settings of experiment parameters
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