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Design of Auto Race-Track and Figure-8 Flight Mode for UAV
Sangjong Lee*

Department of Aircraft Mechanical Engineering, Inha Technical College
ABSTRACT

This paper addresses the design of the auto race-track and figure-8 flight mode which can be
applied to expand the loitering flight mode and increase the safety of UAV. To implement these
flight modes, necessary waypoints and entry points can be calculated automatically from several
information of the ground control system. The flight logic is proposed to pass the desired
waypoints as well as entry points and transfer to the desired flight path by combining the
light-of-sight and loitering guidance controller. The proposed algorithm and logic is verified using
the 6-DOF UAV model and nonlinear simulation under the several flight conditions.
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Fig. 2. Auto Race-track mode
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Fig. 3. Auto Figure8 mode
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Table 1. Information of loitering mode
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M3 SAMH I = E
(loiter point) Wha (x, y) (m)
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Fig. 4. Definition of auto race-track mode
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Fig. 5. Line-of-sight guidance
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Fig. 6. Loitering guidance
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Table 2. CTLS Specification Table 39 7oA HAFs93, 274E Fig. 89
Weight and Dimension HHER R
MTOW 600 kg 52 HWRZE A3 0lM 2
Empty Weight 310 kg

Length 6.6 m 3 47X F=3t A FFHY 2 8xf
Height 23 m Hg e HE:S 95k Aladolds Fd3tath
Wing Span 86 m A v A 6AFE HAE LEwUe sut
Performance MANES B3 g A 3, F 5
Cruise Speed (V) 115 kts AR HHENS 19}03%& maoln] WaZAe
ﬁ::\'/'e? %iiie(: Sgpeed (Vne) 16;?5 klzfs StateflowS AHE-3te] AT A FFHE
ETC. 2 3] (Cased) P 3] (Caseb) 27FA HI
Powerplant Rotax912 (100 HP) Pzl disl FPstger, 7] vidgAe 9
Parachute BRS 1350 == (0, 0)(m)o]*7 vglede nx wWode 7+

7} 150kph, 700m, Odeg® A3t}

Case59] Al&dolAd A= Fig 9l YERH A
on, 73 HPEH o5 A3 WFS F
F3t7] 918 YA EPp= FAYste] ddE=

V. Al Egold 21
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} o o 3old 2= 9t}
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243 ARHl Table 1994 Pse gue)  Flsure 102 S, szl ddas +
— _ ; .
ga entEA ARFEAET PFsr) ge s us HMad de=, s feEng A
FEMHo] Mgl HeHm FEATC] PAH
Table 3. Case of waypoint and entry point dEs FAqg 5 At
Figure 112 A3 W3Fo 7 H3tdko] A A
&2 Casel | Case2 | Case3 | Case4 L
d A% Ad3E el gleH, Fig 12t +
Ms|EtA(Rg | 800m | 800 m | 800 m | 800 m A3)7F E" 8x vy R=o Axoltt T A
&EHLe) | 2km | 2km | 2km | 2 km - BE AotE H|gP o] HAHoZ %Jrf‘f%%
Ml BAE | 225 | (225 | (225 | 2-25 olg 4 9t}
(WP (km) (km) ) (km) (km)
EFEUZ(Yy) | 75deg | 45 deg | 135deg | 105deg Table 4. Case of simulation
5000 T Caseb Caseb Case7
Maletd (Ro) 800 m 800 m 800 m
4000 HE=HE| (L) 2 km 2 km 2 km
3000 M BMEMPL| 21)km) | (-225)km) | (-2-2.5)km)
T2 (Yo) 45 deg 45 deg 135deg
2000 M3| gbsk right=turn left-turn
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Fig. 8. Results for waypoint and entry point Fig. 9. Trajectory results (auto race-track, Caseb)
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Fig. 11. Trajectory results (auto race-track,
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