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Design of Multi-Rotor UAV Formation Tracking System
Based on PX4 Flight Control
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Abstract: At present, multi-UAV cooperative tracking has extremely important research value in
solving the problems of insufficient endurance ability, weak task execution and limited application
occasions of single UAV. Taking the multi-rotor UAV as the research object, this paper designs a
multi-rotor UAV cooperative formation system based on PX4 flight control. Using the flight con-
trol underlying software, the designed guidance law is transplanted, and the UAV is externally
controlled through the ROS. Each wingman and captain can obtain the position of other UAVs in
real time, and then obtain the command speed through the controller. The simulation results show
that the tracking target of the whole formation system is accurate and effective, and the designed
guidance law can realize the formation tracking of ground targets under PX4 flight control architec-
ture, and improve the stability of multi-rotor formation tracking system.

Key words: Multi-rotor UAV; Formation tracking; Formation coordination

0 3 — AR AL BN AT R AR 2 R 2
UL B Te AL, 42 BT 55 45 2 Jm, T RAAR 3 24 it
UCAESK L JCABLG B RAT B 2 O SR A AR BB A BT OB R SRS R R B VA S

il

Y s HE.2021-10-11; /81T H#3:2021-12-03

EL2TB s Bl 34 (20181352010) 5 [E [y 5 55 9256 28 3 42 (61425050402)

& A Wk ikl (1996-) . 55 - F 5% Ak o 22 22 S e i AT B ol R O TR AE ST

BEEE KR A973), B BIBFR 61, F8 M ETC AN AT I 5 05 51 2 5 dida ol 7 i i oo .



112 S A S R

2022 4E 9 A

R4, W) I o A 45 AT A 55 B9 R &) A 20 TiC L R
A TCANHUREAE AT AE 55 3k 7 v R 30 o B 3 [
A —Ftk . (BAESEBr TR b & B, B4R T8 AL
23 R SE T RE AT PR S BUE 55 OB BAIR, 7™ i 29
T 5 vk R AR A, il 2 8 A HLIY A
HPME T AHUEE ©AT AT LUA 280 4E A T AL i AT
55 PATIE FL £ TH AT AT 55 1 58 00 B8 0 ) 58, &5
B ERE S5 AL LL A TR KA 4 s TS FAT:
Y A Wi iR . R A H AR TS AL S BA R AT
AIBIF ST HEAS - 3R A 7 Wb ) 42 i) 77 325 09 0F 52 0 5 36
EHE B, EAN E. Frew %5 F] 25 M 3% 35 K &=
Ty I T LR A 00 o) 5 R, 52 B 22 JC A HIL B [) B
B EAR B 2l o N ALES RE W SIOCTE A R BR 1 Al 20
B, AR S tau S R A BT
THT standoff 1Y Z2 AL [R] 8RR kL ) HTAR AL 4
BIFES A N TSk Rl . DLk 3 2 0L A BR i H
. S A, [ e B CHL AR HLA K A RE T
LR T S i 60 3 R R B R . 2 e
TeNAUEAT 3 R B | 23 g s AR A IR s R AT AR
My RATH RE, B R AT AR SR 1Y 26 R BTz 0
T PR A Al G | Ao e 0 2 S s

ARSCEE T — Bl I T PX4 AR Y38 1 K AL 4
UL 14 D 3 0 L s BA 2R 8, B ik T B R A AR R Y
I I] B B B o) 5 8 2 I D T 22 e 3 TS N HL
BT B ] ) 5 SRR I T T A A A
ZHAF R KRR, B RGN E AR AT
B S R L R AR D2 B T AL A F
T BT Gt BA - 08 355 20 BA o RE 0% X $tb T I A 2 47 R
B3 I 78 A 55 0%, B R AL & 4% 22 T 35 8 A BL
AIVERE . [, N FH AL & A48 4E & 58 (Robot Oper-
ating System ,ROS) & & g N F RS, LT £
T AMLZ I 45 B 38 ., 5 )5 16 Gazebo i B3 5
T b AT, OF o A T e NHLRE RS RAT Bl L T
BUE T ARG RS A AT R,

1 o] @R

1.1 HEREEESEK

J6 N AR F] R 5 2 T8 AL G B AE 2R3 B o &
A TET AR - G A DR =2 [ ] 5 5 1 AR AT A
LB TC ALK AT B b I H AR 45 L 2F 11 4] b T
HARSEAT A 20 D R BR R . T AWL ®AT I i R &
FH P[] B R A [ B AR B, A SCELHE AT PXA FRI K
P& R GUIR 2 SRR A Ry v T s 42 T TC A LSS [ B 5

TR 2 A ) S B 05 AR A 7 A D s i A
S A Il 8 i AL LA R A1 (] 2 e oS A
FIAR JL-F UE E A3 B A AR 25 3H A9 o T 78 3,
HARBOAZAF T IEAMLA 3 = T H e 3
R OLT BT A JC AL ST R AT 55 L R v R 2
PRFFAE ] — 7K P BE b B LAk TR % & T 5 v 2 1
(4 Ak S ), SRR 1R

R Es) AR SBHLES B
UAV #1 i e
[T BRI L D
B B ARG LSS
H e #2 I
| BRER BB Dh
B B FRRfEL . BB
UAV #N LESE
R R L PR E

B1 $#SKmTEE

Fig. 1 Schematic diagram of guidance strategy
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Fig. 2 Schematic diagram of motion relationship

between adjacent UAVs
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Fig. 3 Block diagram of formation control structure
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Fig. 8 Process simulation curve
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