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Abstract

Generally, the flight control design and the navigation
strategy are considered separately. In this paper, an approach to
combine these two aspects using the group iteration method is
proposed. The group iteration, the multipoint searching method
similar to the genetic algorithm, is used to find the optimal control
gains and commands in order to achieve the two missions of
UAV (Unmanned Aerial Vehicle). The two missions studied
include: (1) the minimum time turning flight and (2) the no-fly
zone avoiding flight. The simulation results show the remarkable

capability of the chosen method.

E-mail:annop.rua@kmutt.ac.th
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Specifications y
Wing Area 1.00 m?
Gross Weight 10 kg
Aspect Ratio 8.96
Mean Aerodynamic Chord 0.34 m
Wing Section (Wing) Eppler 201
Wing Section (Horizontal Tail) NACA 0012
Wing Section (Vertical Tail) NACA 0012

1500 mm

600 mm

1000 mm
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Step 1 2 3 4 5

Flight Time (s) 20 .
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Gain P | D

Speed Control 0.5 0.1 ‘ 0.3 ‘

Altitude Feedback | 0.001

Pitch Angle Feedback 0.3

Pitch Rate Feedback 0.1

Step 1 2 3 4 5

Speed Command (m/s) | 27 | 35 | 31 22 | 40

Altitude Command (m) | 127 | 340 | 68 | 205 | 156
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AUIANITLAREUNLUINEY (lateral motion)
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Gain P | D

Side Slip Control 0.6

Bank Angle Control 0.5

Step 1 2 3 4 5

Bank Angle Command (deg) ‘ 18 ‘ 42 ‘-23 ‘ -9 ‘ 1 ‘

Eﬂ‘ﬁ 5 GBENRIUIATANIAMILARAUNLUINE Y

3.2 msdszidin

miﬁumﬁmauéﬁU%%ﬁw‘?ﬂLLuuna;m:WmSﬁWmMLTJui;uﬁ
Usznaudsmusiaiimaninn  luduaeunsuszduitaniums
wWisuisuiassialaaisaniudaavlasldianumunzay
(fitness) 992U NOURILAIANURINZFNTBIFIUNUS AR
ANNZRNYDINNLB LI AANUANEENTBIN A THIRUG LAz
mmmmmzamaanmﬁﬁuag1uu%Lamﬁﬂuﬁumwuauﬂwiﬁ 1)
— @) wnusilumsiansan

ANMNLRUERUYDIG LA
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Axp Ay, Az o WRANTEWINAUMLRUANN NI vImLTE

Ak NUAURANNADIMIAULWILNK Xy URZ z AIURIOU
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Attitude Cost = l—mean(Aqﬁk IMy,AO I Mg,Ayy /M./,) 2)
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TimeCost =1 T, / My (3)
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M7 1 gnzmsiuzaInsmansn 1

Initial Value Desired Final Value
Position: x (m) 0 0 (6.12)
Position: y (m) 0 0 (-1.66)
Position: z (m) 300 300 (301.58)
Bank Angle (deg) 0 0 (0.20)
Pitch Angle (deg) 0 0 (-0.02)
Yaw Angle (deg) 0 180 (177.95)
No-Fly Zone None
Flight Time of Best Code (s) 13.96

3UN 7 idunmadudldnnmemiaiidudaey (nadinm 1)
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Initial Value Desired Final Value

Position: x (m) 0 500 (498.36)
Position: y (m) 0 0 (-11.03)
Position: z (m) 300 300 (299.61)
Bank Angle (deg) 0 None (14.25)
Pitch Angle (deg) 0 None (2.39)
Yaw Angle (deg) 0 None (35.55)

Circle

No-Fly Zone Radius 150 m
(%o, Yo) = (250,100)
Flight Time of Best Code (s) 12.21
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