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Abstract

An analysis of motions by using the Fundamental Equations of Constrained Motion can be determined in
three-step procedure as follows |) Unconstrained Motion Il) Constraint Equation and Ill) Constrained Motion. The
equations of motion are expressed as linear functions of acceleration. Other Kinematical parameters can be
obtained by changing acceleration into functions of velocity and functions of distance by integration.

One example of using the fundamental equation to study motions is the study of flying formation systems.
It is useful for multi-object flying in aspect of easy controlling and saving energy, which can be adapted for
controlling a flying of unmanned aerial vehicles (UAVs). In this research, some flying formation systems are
considered by using the Fundamental Equations of Motion. Preferably, straight flying and curved flying have to be
determined because these are basic motions. Moreover, increasing the number of planes and complicated flying
are studied for validating the equation. The results show that the control forces from the Fundamental Equations
can control the planes to fly in the desired trajectories. The constrained equations of motion are verified by using
the computer program MATLAB.

Keywords: Fundamental Equations of motion; Flying formation system; Unmanned aerial vehicle
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T
z,—z, = —100sin(—) (59)
3
z,—z,=0 (60)
T
z,—z, = —100sin(—) (61)
3
2. fmuaszszluunu y saayndiidnrinni
y,—y, =0 (62)
y, —Y, =0 (63)
y,—y, =0 (64)
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(N7 (56)-(64)) 2zle

X —X,=0 (65)
X —%, =0 (66)
X, —X, =0 (67)
z—z,=0 (68)
5 —%,=0 (69)
5—%,=0 (70)
Y, —Y, =0 (71)
Y, —Y, =0 (72)
Y, —Yy, =0 (73)
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Wez b=l0o 0 0 0 0 0 0 0 o] (74)
3.4.3 nmstadeninwuuiiGanly
(Constrained Equation)
Avuasisuduliadosduns 3 &1 da

™
Yi0=0 Zy5= —100sin(—)
3

Y20=0 2,0=0

™
X30=—100cos(—) VY30=0  Z3,= 100 (75)
3
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