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Dynamic modeling and simulation of anti-UAYV
tethered-net capture system

CHEN Qingquan, FENG Zhiwei, ZHANG Guobin, WANG Xing, ZHANG Qingbin
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: Aiming at the ‘ Black Fly’ problem of UAV (unmanned aerial vehicle), a program of the anti-UAV tethered-net capture system

consisting of platform flying, flexible tethered-net arresting and parachute recycling was proposed, and a dynamic model of the whole process was

conducted. The platform flight trajectory model and the tethered-net dynamic model were compared and verified with the test data. The results show

that the proposed system dynamics modeling and simulation program is feasible and has guiding significance for engineering system design.

Keywords: unmanned aerial vehicle; multi-body dynamic; flexible tethered-net; modeling; simulation

PWNGIESZ NP 3 JUEERR iU NI (U
KA R E SRR, TCANLEA ARV
AT SRR T T M LA S R A5 T
RERCAN L 7311 DN TN 3 B A5 FRSEIR , AR vk
AU S R EE GERAGE, it AR g R R
LAl R S e AHLEAR A I TLAF K 5
£ E SCHE AT s —

208 WA AT Dy — OB % 1 S OJC PR 5, O
AT R 7 22 AREERAMIRSA SE R, Sl T
TRV A JE o $2 BRI B R AN TRl 202, S T AL
248 XA A X0 DAy L T A ST AT 0 R A v A AT
Ao MU TAT A AR Sy v I AE A K G, 9] 40 S T
OpenWorks 23 FIAF 4t 4R 150 4 & SkyWall,
23 PR A R 3R 28 0 1) G AL 25 PP A
FIAG AR H AR IC ABLI8 16 2 48 58 DI, 14
5% [ 4 AR B TR 2k i ) JC AL 3R R 2

IS e P S N WA RN KBS
i AEATFSCHR B A W TC AL G R LA

«  WFS B #3:2020 - 08 - 04
EEWA : [}RH AR ARE T H (11772353)

PR 9 [l Bl R T IR AR AT 19 3 )
TR TR S8 e 1 A R L. S
b FE A S I ) 7 P B BRI AT T AR
HREZS ()3 PR R 28 B3R Ty . WRK 2S5 J/ 44
ROGER {5k # 1 038 5 35 102 448 100 44
HP1 6 NASA 4k GRASPY ™' 4 4 4
AR H %, B )2 0F5EJ7 T, Girdsback %1% ¢
ST T2 ) A B TR ) R R B AT
TOFEBL; Hobbs ™ BIFFE T 48 2% 1 B0 A% 55
Wisd, 30 0 07 T 48R [ Bl AL TR
2B IR B 20T T 25 18] S P 4 X )
T3 Bk ks > WhR T R SRR L, AT T
20 Dot R, A TR AR R ST T S (R4
W T 3o T 19 80 2 0, AT T R 95 ek
ST

HH LT 23 1) B B4l AT 55, 3T i TG A\ HL g
WA 3R AT 45 $5 K S [l 7 48 9 32 B m] 440
MRS . 75 ER IERT, 48K

BN HET 2 (1990—) , B, \mREE A, YT, i+, E-mail : chengingquan@ nudt. edu. cn;
FEBCEGEE) T, 9000, # 1, E-mail : fengzhw@ nudt. edu. cn



10~ e AN o 4

5544

IR A S AR 2 (R PR 5 AR 22 Bt o RTIVIAY
LRI A ELFTE SR T, B A s A 0 Rl REAE
rag M ARESS 2T, B SR ATl , S BUCA
HUITHIAL 55 R W PG, A b B0 AT S To AHL4%
WA 55 (1 4z ad R 3l g 22 20 i, IR DAIG A6 558
PrAESs .

ARSI 2L i) 2 [a) 268 o0 R0 e <= (1 7F 5
Hemb b, A55 R8N B AHLIATE 55 R AL, 1
W75 RS AR TT L K F RS A AR5 R v <
(TSP JC BT R I A 5 o7 Tl 3RT- B 1975 A
H1 BE WAy ) 2 AR 5 B BRI B SRS, SR 2
A FRBEA B e S ST oA 1 48 W) 0T i A
W Ar B AR AR R AL E EY) - 2
RS 7= A R o A 1 48 WAl R H AR S (9 B 9% 1
Fo SRJE AR R 2R G B, AT 1 axad RE ) 05
FOMHT, AR« AT I8 B e A% 1A
T BEFE R IC LS P AR R R R

1 T ANER SRR

B 25 i 1 28 A AR T AL = A R AR By
B i K s A 23 Iy PA— 52 W1 B v,
FFEE o RS BITURN my BHHHCF & 5 @24
& AT 2 H bR A B, ORI 28 AT E AR
ORETTREH A, 58 i H AR TG LAY AR [

HE e

(BN LKl E7SUE SIS
Fig.1 Schematic diagram of the capture

process of the UAV
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Fig.2  Schematic diagram of the tethered-net

launching device
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