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Construction of swarm unmanned aerial vehicle cooperative remote sensing
simulation system under emergency scenarios
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Abstract: In unexpected emergency response scenarios, it is necessary to quickly obtain global situational images of the
scene for subsequent assessment and decision-making. Swarm UAVs have the advantages of large number, low cost
and fast imaging, and are widely used in military fields. This paper explores the application of swarm UAV cooperative
reconnaissance to the field of emergency remote sensing, and constructs a swarm UAV remote sensing digital
simulation and verification system, which researches and simulates and verifies the swarm UAV' s formation
coordination, airway planning. and cooperative splicing of multi-channel video. Aiming at the problem of unstable
overlap rate between multiple video frames, an adaptive dynamic sampling algorithm is proposed to maintain the
idempotence of the overall efficiency of the splicing algorithm under different overlap rates. Subsequently, for the
unstable characteristics of video streams in response scenes, a breakpoint re-splicing algorithm is proposed to ensure
that the availability of the algorithm can be maintained at the expense of splicing accuracy in poor shooting
environments. The results show that: swarm UAVs can construct a global situational image of the scene in quasi real-
time, and this paper can provide technical support for the application of swarm UAVs in the field of remote sensing in
emergency response.

Keywords: UAV;coordinated reconnaissance;route planning;image stitching; multiterminal
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Fig. 1 Composition of UAV collaborative remote sensing simulation system
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Fig. 2 Structure of cooperative control software
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Fig. 3 Drone dynamics modeling structure
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Fig. 6 Structure of control system following randomized formation
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Fig. 12 Algorithm elapsed time for Python script implementation

AR SO 33X P e I AR G 1 AL 45 A RS 1 5 i O R SR
A 2 155 R T 20 AR L ST B o 1 B R A X A R M
FE1E S L W : Python. JavaScript . Perl. Shel %5, {fi i % i 5
50 TR T 4 g 12 0 AE I 1 R AEL BT BRAT B b TRIAR A
REFAAILAT LAHE 6 47 65 22 5% BT LU g 2365 19 5 705 A S g
TR TEMM, T gL 75 28 A7 R
T, S 3500 AL P R AL 22 1 IRD AL, T DA 72 26 T 4 v A0 2K i
FE 07715 R Bk 2 12 B 6 B9 B & A b LR 0 g Y S
HEHOR .

TG EIE N G, A SCE ) Python 2 3 6 B 4n
P& 13 JT 75 o A B R o o i B 4 A T3 A

kR kKK

img toal: 63

frist H21,H22: -1.67310325e-07, —1.88242356e-08
last H21,H22: 1.53467459e-04, 7.63143671e-04
time toal: 17ms

res size: 6301251

P13 A SCO7 Ik I s 19 55 1 FE RS
Fig. 13 Algorithm elapsed time after acceleration of

the method in this paper



A F REGFTHBEAANDR E R AR LM

%133

3 BREBRUFHERZARSW

3.1 BFHE

B 8 B LS TRAT FRBE 1 52 J% R RTS8 [ R SOxE
6 TG AL 2 BA B ) 42 o kAT T 0 OB, AR R SR A
APM 1 B AE 3505 B A% L T L)L SE BTE ALK £ 1 20T
7 FCRIA Bl 3 A B, S BRAE (17 FCBR 5T 52 ek 22 28 6 A HL
A P71 Pl . O B9 B AR B DL I AT 2% g B R AT 3R
SRR A R B 4R . A SCIE A 9 2 3R TR AL 1] 37 5
WnE 14 R .

B 14 “ATIFE A

Fig. 14 View of flight simulation scenario

3.2 MImBHESER

ASCHETF 2.2 W vk, W T Jo A B G
P60 2 06 R 0 52 P4 HE AL I B i o 6
% = 2 3 5 7 E A AR AR 0 B T AL 1 UL A R A TG
NAILEY QAT A0 55 B3O, 38 4 18115 BF 2 550 1k 1 A7 5 A R A
Pr.

Exbpi 2t s B AMLS B A B 8l S BN
S0 1], SR FEVERE 78 e fife e PRUAR D 402 AR 34 462 1) i)

R Tl R X — D A L A SO R R T PR A5 R AT A
SR, LU B 5 1) B PF AT AW BB R T picl
| pics TEATHFER RAT o 3 o, MBS, 7520
AR AR B BRI 35 S 28 4 ), fff AR DR 82 )5 B SR AR 3
WOR N T Lbase 1 , 1M BIG A B 0 25 i 45 ] 7 55 3 4
P oA SR AN Y B 7 R AR A AR TR Dk
BORIEAE AN 15 i,

ASCHEHSE AR 16,17 BN 2 900 3 = T ARG
BN 1.2 FiR 5 T R PR SPHPYY ODM |
SA SR PR, T X B 2 SO R R P
J5 5 B L AR SO A B SR T TR A B R

SEG 25 SR DL A A AL 7 7R 4R S I JE A BL LR
Pz RRAE G SR DF 4 M0 B P L B AR T 33 I AR e R 1Y 1R
ZR R I HX A 2 IO 7 S 4 0 I AR 1 AT — Rk Y A

cpic3 .
w/g/\ G, oPic
Lbase picl - U

cpic2 .
Picq

B 15 BRIE AL IE BF 7R 7L 18]

Fig. 15 Schematic diagram of spherical correction splicing
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Fig. 16 Results of drone multi-channel video splicing
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UAV in fire scene
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Table 2 Comparison of time consuming splicing correction
algorithms of SPHP, ODM, and this paper(Scene 2)

Ak FERT/ms FEFERT /ms RNk
SPHP 54 876 1 545. 25 4523
ODM 58 846 3428. 48 4342
A3 15 901 903. 4 2 687
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