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Abstract

The objective of this study was to use the Lanchester equation to predict the outcome of our engagement
between our unmanned aerial vehicle (UAV) (Blue Group) and enemy UAV (Red Group). Lanchester's law
states that the power of corps is proportional to the number of combatants. A second law states that the
power of corps is proportional to the square of the number of combatants. The first law is a suitable law for
guerrilla warfare while the second law is known as the law suitable for all-out war. Therefore, the second
law is commonly used. The second law of Lanchester's was used in this study to predict engagement results.
We estimated the battle loss rate value to win the battle as well as the required power number. We also
predicted power number to make the damage of our group less than one. The battle loss rate to reliably
receive victory when the enemy's UAV and the ally’s UAV are equal in number of combat units must be 1:
1.5 or more.
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Fig. 1 Change of real-time power number according to change of SWAM and enemy aircraft

(case f:p=1:1.5)
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Table 1 Case B:p=1:1.5, The final remaining power (Battle result)
BLUE

1 2 3 4 5 6 7 8 9 10 11 12 13

1 0.6 1.8 2.9 3.9 4.9 5.9 7.0 8.0 90 100 11.0 120 13.0

2 1.6 1.2 2.5 3.7 4.7 5.8 6.8 7.8 8.9 99 109 119 129

3 2.7 1.7 1.7 3.2 4.4 5.5 6.6 7.6 8.7 9.7 107 117 128

K 4 3.8 3.2 1.6 2.3 3.8 5.0 6.2 7.3 8.4 95 105 115 126
5 4.8 4.4 3.4 1.0 2.9 4.4 5.7 6.9 8.0 91 102 113 123

6 5.9 5.5 4.7 3.5 1.0 3.5 5.0 6.3 7.5 8.7 9.8 11.0 | 120

Table 2 Enemy Number of UAVs needed to win the friendly against the number of aircraft(p/3)

Z7] /B
X 1ol ] 1/8 1/4 1/2 1 2 4 8
1 3 3 2 2 1 1 1
2 6 5 3 3 2 2 1
3 9 7 5 4 3 2 2
4 12 9 6 5 3 3 2
5 15 11 8 6 4 3 2
6 17 13 9 7 5) 4 3
R'(t) =—pB(t) (6) ol A¥ste] AE|skd A Fejo] FA=EH A2
L R(0) =np np® AEe] 27 AR WA TS A2 & k.
QukAel vEga Aol o8 e A8 fEd
T Atk plB(t)]? = BLR(t)]* = pnj— pn}, (10)
50 = Ly e s Loy [E e AR i) RSl e st 2ol wAie)
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R(t)= = P4 +4/ = 8
2 2(nR \/gnlfe 2\ N ) ® Vcase 1 : pny— fnk >0
Bego) 5, sdw BE A fag— D2
a9, 4 G5 A O 247 pB0) S RIS T3 Fel v, HE e
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