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ABSTRACT

In the case of an unmanned aerial vehicle using a battery as a power source, there are
restrictions in performing the mission because the battery capacity is limited. To extend the
mission capability, it is important to minimize battery usage while the flight to the mission
area. In addition, by using the battery usage prediction model, the possibility of mission
completeness can be determined and it can be a criterion for selecting an emergent landing
point in the mission planning stage. In this paper, we propose a battery usage prediction
model considering as one of the environmental factors in the three-dimensional space. The
required power is calculated according to the flight geometry of an unmanned aerial vehicle.
True battery usage which is predicted from the required power is verified through the
comparison with the battery usage prediction model. The optimal flight trajectory that
minimizes battery usage is produced and compared with the shortest travel distance.
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Table 2. UAV & Battery Specification

Parameter Value Units
Weight 2.57 (k]
Number of rotors 4 (-]
Cross Section Area 0.0771 [m?]
Drag Coefficient 1.49 (-]
Rotor Spinning Area 0.20268 [m?]
Initial Capacity 8000 [mAh]
Standard Voltage 222 \Y%
Fully Charged Voltage 25.2 \%
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where, P, : Required Power

V' : Voltage

I : Current

¢ : Capacity

t; o Flight Time

At : Time Step

k  : Voltage Drop Coefficient

Fig. 7. Coulomb Counting Method Flowchart
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Table 3. PSO Parameters

Parameter Value
Maximum lteration (It) 300
Particle Size (Pop) 200
Weight of Particle best (c,) 0.2
Weight of Global best (c,) 0.2
Weight (w) 0.3

Weight Damping Coeff. (w,) 0.99
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