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Abstract; The dispersion model is a very important issue in UAV swarm technology. In the research of
dispersion model of UAVs, the most important effort should be exerted on building the motion equations for
each UAV. Based on modeling the 2D centroid motion equations for the UAVs, virtual constant gravitation,
boundary force and Lennard-Jones molecular force are designed to simulate the forces acted on the UAVs in
dispersion, which aims to satisfy the requirements of alignment and obstacle avoidance. The simulation
results obtained from numerical outcome of motion equations showed that, the dispersion model helps the

swarm numbers to maintain a safe distance from each other and ensures that they can fly in a rough uniform

direction.
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Fig.1 Tlustration of virtual forces on UAV

3.1 EBEHFEHR

TEAFETANG R CHES R T, TRUR T
APV AT ERA B ROk BTN . i E T AL
TEZS AR CAT 8, & B E S TANLRO RIS 3 7
o BAPURLIEKFEMIEE, RITREAE, K
FTE VEEIEALTR, IEREsTHE

dx/dt =V - cos 6
{dy/dtzV'sinG (1

KA VATANAYEEE R/ 0 R BER B 5KF »
Bzl R g . Bt ERXRS AT LSRBTE AR O
HERS T 7KV AR F- T B B AR AR « 7y o
3.2 HAhFEFE

HEE 2w A, AN OB SR A R sh &
EHRFR . MREBIEAB B EA LR RFAI1FE]

dv

m =F +cos(0 - ¢)

mv% =-F -sin(0 - ¢) (2)

F=3SF,
Xep F AR Z S T1:F, W& 1K R0 B F
5K« i Z B B9 A o
4 EMT

b3S BT ALK S T 912 307 7



26 Bt 5 & M

E2E

BERRABARAEER/PNFTHEI(V,0) FFRA
BROFEZRMER (x,7) . AT RIERAMBMTER
BH A, B MSMA F, BRER
4.1 EHIEESIN

AT RERANE SR AG RS, BT — R
RERERIS I Fo BRI T RAN L, XA B HEES]
JIEE T BAR K5 1 ER5 mab s — 5 i,
B, & AT Z 285 175 1 A B 18 11 Biw
KL BrARANERZ AT R R/ MEE
B 1 R BR B AL I H AR KR, N 2 B

UAV
K2 fEESIInEE
Fig.2 Tllustration of constant attract forces
4.2 BRA
BT LAV R EE & B ir XA, A

FELNNEE BinX i, B EARER S, N A AR
T F i ERTANIZ B B — L3R 7 AR IE T AL
& BRI, A 3 B

B

UAV ._>F ohstacle

UAV@———F hetacle

ASONSNNSONINSNNNSNSSN

E3 #aFAhrnEE
Fig.3 Illustration of boundary forces

TN 2 5B, BT 2 B K 5 1ok, A3
>k Hl Lennard-Jones J5 AR, & SGA S HBERIA/N S EE
B 12 o U b, B I T AR R

F petacte =Ar%312 (3)

AW A NBFNER 0 HEEF SIERER ;r AL
AL HEER
4.3 ETANZEEEERSN

TAHEOT B P 2R R R, Ak A
T AN EE B BOER, CESAHARTT AL, 12T A
PLEE B Bm i , FE— R T, R — xR
BIRATIERR , LR SR E R 0 TR RRE, 5
Sr T AR BOL T, EER S X T AR T BI1E A ;

T FAHBEBOREN , BT R AH R A, 654
FZEFERFA, ARA—FERB N # B H Len-
nard-Jones BEEEH IR F RN 7.

HH URERS FRNHEEEGE, SHEEREGE
Wi ¥ Z REE B S AR L i, R 4% Lennard-Jones 43§
ZEER , B I T RIARK

U=4g[ (a/r)® - (a/7)°] (4)

A e HRERB/ME ;0 HZEKE LS ;r H43FIH
HIBEES,

B FREEERIHEAR
alu [20'12 0'_:]

F=-—=24¢g|—w - (5)
ar r

A L1348 Lennard-Jones 7, FI|f Lennard-Jones 43F 77
BITER R e T AL MM EE R IEEL, 4
HLEE B A X B B i, 7 A2 L /75 R AL
AHEEBOR R, SUFTEMA ER5] /7, @ —E BB e
Bl , X5 ik EiETF, Hit, EAVZERHEE
{EFIF78kRT LLFH Lennard-Jones 43T /1 #kf72m , Bl
Fmsn =205] 25 - % (6)
AHF e ATAPAEEAERRIGRE ;r AXADLZEE
BEE ;o ABI AR A EAKRERE ., WE 4 Frw, S
FNTANZEHIERE r KT 0 i, Fipn RHE AT
71, B BRI R B IR AR ANZ EIRER /N

O B, F o AT ST, N B R BT
%%

N N N N N N N N N Y

B4 MEERIREE
Fig.4 Tllustration of interacting forces

Lennard-Jones 73 F ITEr F A EREHEE T, fF
J1REE BE RS BB/ B 2 0 K SRR B AR AR/, I
FATLGRBITEST K XA S T ANLEIE A T
R, SR AN E N R R L, B, e T ADLIE
BIBKIER SN F o , TASLEI R EAER AT LA 5,
B AT GBI BAE R P R AN Z BIRIS /1 6

T F gt s Frserion ™ Fopcnte 5 BP
F=F +F ion + Fopaate o (7)



BE1H

EXW%E: EANBABUESIERPI 27

UAV [ 7 IN

-

o

35 40

015

20 25 30
UAV [E (BB /m
El5 Lennard-Jones HnEE
Fig.5 Ilustration of Lennard-Jones force
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