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Abstract : Based on the offline mission planning model and results for the application of dynamic scenario algorithms, an improved hierarchical
distributed mission planning framework was proposed to give the heterogeneous multi-UAV (unmanned aerial vehicle) collaborative mapping system
the decision-making capability to face the dynamic environment. Among these, the mission valuation method based on pre-planned trajectory took
the global cost into account, and the valuation results were updated synchronously by the local auction algorithm with restricted communication,
avoiding the mission conflict and local optimum. The joint correction method of trajectory based on rolling time-domain predictive control satisfied
the requirements of dynamic mapping and obstacle avoidance. Through numerical simulation in a variety of circumstances, the applicability and
dependability of the planning algorithm were confirmed.
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Fig. 1 Multi-UAV collaborative mapping schematic
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Fig.2 Effective range of the sensor

TANEHERE, [RITCAL U, 15 1, I
ZI RS Xiw = 5#;‘,1;,1%,1:% ’,U«i,kjj U; 1E ¢, I Z]
Eﬁzgﬁﬁéﬁ?mw s Yik szi,k} ’ﬁi,kﬁ‘j U, 1 ty 21 F)
LA A @i s i b, B LT ABLEY fR] AL

BBERR 2



- 198 - (FE TR SR S AN S

548 &

%; ;, = Vcosw; ,cosp; ,

Yix = Vicosw, ;sing, ,

z;;, = Vsinw, ;

2 . . (1)
‘ qu,lf ‘ gGDL‘,max

‘ (';)i,k ‘ s(1.)1',ma|x

Wiy SO; ; SW ¢
HA 0 NERRFGE R 0, WERIHIER
1.2 ETERMAEHTEESZAL

BT R AU T AT 55 L 5
LA ANIA 3 P, J7 et e 5 5
o AT 55 PR BE R B 22 [ i) 32 B sl o FErpilidt
FRETRI AR5 0 IC R, 6 384 SR A Al — 28T
R (1255 7781 , HAEAT BRI AU B A AN BT B
B o LS R B T A JTC AL R G RE
FIAE 55 3 5K, X I A8 7 A= 60 3 A A A A5 B
(B R 2T 73 ) HEAT 96 1 249 TR %) 40 R v 2 )
fife, IR [l — AT AR5 P 1. FERE R,
P A RIS ACRE AR 0 FLA8 P, 58 S I AT 55 IX
RS (i L SE R ER ) o M TE AHLAE T IX
T, A KR A SRR N AT 55
B33 0 E DTG (0 AR

| TARAEF IR |
28
Wl EAAE | =g
I — X 2
T [ocimtise | giskacit o [KBEF A
FEEHERR s ||
G Hon
BER Wy | AREE
I AR e (R
el i g
N —mmhiE ] PRI
Y
iR

K3 HUGHE 55 AL A HE S

Fig.3  Pre-planning algorithm framework
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Fig.4 Framework of hierarchical distributed mission
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Fig.9 The minimum distance between UAVs and

obstacles (without joint trajectory correction)
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Fig. 10 The minimum distance between UAVs and

obstacles (with joint trajectory correction)
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