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A Performance Analysis of a Glidepath Tracking Algorithm for
Autolanding of a UAV
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(Younghyun Chei, Jinyoung Suk, Hueonjoon Koo, and Jongsung Kim)

Abstract : Automatic landing of UAVs receives increasing interest these days, with increasing mumber of the developed UAV
systems. In this paper, a glidepath tracking algorithm of the subscale UAV was proposed and the performance was analyzed.
Flight data analysis shows that the existing auwtolanding flight control algonthm has a classical type glidepath control. This
paper presents an altemative glidepath tracking strategy based on embedded flight control law. The performance of the proposed
strategy was investigated through the TDP{Touch Down Point) error analysis with regard to various flight environment: steady
headwind, atmospheric disturbance, communication transfer delay. It was verified that the proposed glidepath tracking strategy
can be successfully applied to the praetical autolanding of UAV systems.
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Fig. 1. Accident rate of commercial airerafts.
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Table 1. Nomenelature used in Eqs(1)-(6).

Symbol Description
vV true airspeed
o angle of attack
3 sideslip angle
Lar angular rate of roll, pitch, vaw
m mass of aireraft
By total acrodynamic drag and sideforce
XY . Z

gravity forces along the aireraft body axis

i ae! ae

forces along the aircraft body axis due to

X, Y, Z .
BT operation of powerplant

=z forces along the aireraft body axis due to a

X, Y

W T non-steady atmosphere
I I moment of inertia and product of inertia
Y 7=y 2
| 1] LIL—-2J J.J.— I,;Jig— IgJig— I,fig
i LL— 7,
L Jolt Fod
h JogByet 1, J..
A LL— I,
2 L+ Tyl
L IL,— I,
ILMN total acrodynamic rolling moment, pitching
e moment, yawing moment
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Fig. 6. Altitude/airspeed control duing autoland.
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Table3. Autolanding adjustment on headwind.

Windspeed | TDP Error  |Hp Adjustment| TDP Error{m)
(kph) (m, Hy Fixed) () (Hy Adjustment)

{} 4.5 2o} 4.5

5 -85 295 -3.3

10 -1¥7.2 34.0 -1.6

15 -153.6 a5 +1.4

18 -191.5 43.0 +3.4

Hy(w) = 2506152 +-0. 79905w+0.01089 °
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Tabled. Autolanding performance on various commumiecation delay.

sec)
0.0 /00 0.0 -3.8 -3.8
01 /01 +2.3 -15 +0.8
02 /02 +47 +(.7 +5.4
0.3 /0.3 +7.2 +3.0 +10.2
04 /04 +10.0 +5.0 +15.0
05 /05 +12.0 +8.0 +201.0
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