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A Mobility Control Method Considering Residual Energy
in UAV Collaborative Sensing
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Abstract: In this paper, we propose a method that achieves efficient monitoring of a wide region in UAV col-
laborative sensing, which monitors a target region using multiple UAVs (Unmanned Aerial Vehicles) owned
by different organizations and individuals, while considering residual energy of each UAV. Based on our
previous method[5], our proposed method divides the target region into multiple areas based on the sensing
range, and defines a metric that evaluates the frequency of exploration for each divided area. By determining
the moving path of each UAV using this metric, our method achieves an efficient exploration of a target re-
gion. In addition, each UAV changes its behavior based on its residual energy in order to monitor the target
region while recharging battery. Furthermore, our proposed method improves the efficiency of monitoring
by introducing i) information sharing using wireless communication between UAVs and base stations each
of which launches its own UAV and ii) dividing region into multiple territories each of which is assigned to
a UAV based on the locations of base stations.

Keywords: UAV collaborative sensing, residual energy, mobility control
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1 MEBRSE (N=3, Mc=5, N.=40D%f)
Fig. 1 Assumed environment (N =3, M. =5, N, =4).
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Fig. 2 Coverage map (6 = 0.1).

RELLTFHEDI L, KL TRET L2 FEOEFEL 2
% UCS/MR. (UAV Collaborative Sensing with Mobility
Reenactment) [5] (ZDWTik~<N2,

UCS/MR T3, HEMEETTEE L % o7z UAV HTH N
Ly VEICHT 2EMREIET S LT, % UAV OKEH)
G L, WSREBESEOERMR LM LSE D,

Bk L7z& B0, % UAV L, HEDPEZRZHG L2
HTIE, il UAV OFfEEZRHEL T v, 20720, K
D UAV X, HEOATHREBEERZHERT S X
I, HHOBEREARET 5. HFEPIM UAV & HEHR
HEWREE DL, ZORE T UAV OFFAE % HEICFE
WL, W UAV THWAMRFEL TV A IERERAT L L
T, HEB L UMD UAV 251 FE 217 o 72T 2 138 C
&5, BEWRIEE 21T - 72 UAV IE, HEB L O UAV »°
WRITIEZEL TV Wb D EEZ b LM 2 ELIcESR
T2X9, BHHOBBRKLZHET L2 LT, WRuEe
RO RR e FEHLT 5.

4.1 HNLy I~y THE LV UAV HBEIEHR

UAV DfREEIC & D, WGsEidfia iz EL, 2o
BB CHRRET H720121F, % UAV PMREEL, il UAV &3t
HT21E#HE LT, HREBNOEETIIHL, ZheEh
BEORERERE I NP ERBATLLENH L. T
SOE#MERBT A720, % UAV I, v v ZH#HIC
O NWTHEENT- KLV L, Bl TWwWbLY
FELDANL Yy TEINLy Iy T LTREET 5.
THTEY, K UAV I, &S a ol s Sz ke
EVHEACTIMETE 5. UAV 2SHERZ RIS L 2T
X, ZOUAVHIFFOHINL vy V2 FIZBITHKELD
BNV VOfEIE, BEPHEELIZELVDA 1.0, O
DEEIVIF0.0IERET A, B 212, UAV u BHE O
BRI DNL Yy Uy TEER L TV AT 217,
ZORICBWT, FEVOTEHISEERL TWaHEI, 4
FEVDOANL y VOEE IR LTV,

F 70, MALREIC X B REEA I X ) EE L oM UAV

716



BERAIEF =R NEE Vol.63 No.2 713-723 (Feb. 2022)

&
o

_ ’21\0'2(22\0'3(23\0'4(24\0"3/25W‘,

‘_0.1_, 02 06 00 - 07

(a) FINIC BT B BHSRR

03

0.0~ 00

0.1

5~ L 7

]

F190.14 L
4. 0.4 _A_00 0.5
1% v \"\”’\\\r’/ \\.”

(b) HiDFINDFEH

3 ALy VEEFELZBEEHE (o =0.5)
Fig. 3 Moving strategy based on coverage (o = 0.5).
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Fig. 4 Sharing of coverage maps.
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Fig. 5 Mode transition based on residual energy.
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