DEBEris

- 18-43-08-05 The Journal of Korean Institute of Communications and Information Sciences *18-08 Vol.43 No.08
https://doi.org/10.7840/kics.2018.43.8.1263

Multi-UAV Positioning Selecting Scheme for Minimizing
Power Consumption Using Non-Hierarchical Cluster Method

Jun-Woo Cho®, Jae-Hyun Kim’

0
12

Unmanned Aerial Vehicle (UAV)E §<18ta. A48 o5 7153b7] ulitel], o]% 7|A|Fo2 3gsle]= vt
qro] A= ik By UAVE AR 502 F2BP| whiel, olF 7IA=os &85 fleixe Ay &
2E FHasPhe UAV 914 AA °ﬂ:lL ]’ S3rk & mrelAle okt dolees 71 A AMAES] B4
A A v VAV 912 A4 wkkE: AAgL UAVSEL A1AF ARERRe] AY S 53 UAVES] A &
BE FHAistehe HAs nd=E —T‘—Eg}l HAIS FEH B4E &8sl o UAVE 9 H4 AR
EEsigint A% H7E Edl vAlE el 4] "ol Particle Swarm Optimization (PSO) Lar2]Zel H]

3, o] 2 I} A AT EFse S E3R1E 4 slslck
Key Words : UAV, Power consumption, Clustering, Optimization theory, Positioning
ABSTRACT

Since Unmanned Aerial Vehicle (UAV) can move flexibly and quickly, it has been recently studied to use it
as a mobile base station. However, the location of UAV with minimum power consumption should be considered
because it operates with the limited fuel or battery. In this paper, we propose the deployment of Multi-UAV for
minimizing power consumption when the ground users have varying data rate. We first derive optimization model
considering the power consumption relationship between UAV and ground users, and then find the near-optimal
position of multi-UAV using the non-hierarchical method. The performance results show that the non-hierarchical
method can find more precise positions of multi-UAV as compared with that of the Particle Swarm Optimization
(PSO) algorithm.
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Fig. 1. System Model
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Algorithm 1. Non-hierarchical method - iteration phase

1 # Phase 1: Clustering

2 for n=1:N do

3: for u=1:U do

4: P[n][u} =Dt

5 end for

6 Lin]= argmin Pln]u]
7

end for

8: # Phase 2: Check UAV capacity

9: for u=1:U do

10: for n=1:N do

11 Clul+=C,

12: end for

13: if argmax Clu] > C, then

14: P=0,C=0

15: end if

16: end for

17: # Phase 3: Renew the centers of clusters
18: for u=1:U do

19: for n=1:N do

20: it Z[n]==u then

21: v t+=z,y+t=y,

22: end if

23: end for

24: T, = mean(zz), Yy = mean(y,)
25: end for

26: L=0

27: # Phase 4: Stopping Rule

28: if Az,Ay, < e
29: break;

30: else

31: continue;

32: end if
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Table 1. Performance analysis environment

Index Value
a,b (9.61, 0.16)
c 3x10° m/s

N0 TINLoS (1 dB, 20 dB)
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N, -120 dBm
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Fig. 3. Result of UAV power and capacity fairness
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Table 2. Comparison for performances of algorithms

Non-hierarchical

(2, (m), y,(m))

PSO
(z,(m), y,(m))

1 (5,183, 7,567) (4,757, 5,012)

2 (8,525, 6,933) (7,624, 7,702)
UAV

3 (7,111, 2,312) (7,728, 2,289)
number

4 (1,604, 7,182) (2,068, 7,858)

5 (2,214, 2.313) (2,340, 2,092)
Total Power(dB) 441.12 441.56
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