2A1-C02

SR UERAROEDLDMEIZH T HHFEEHEER

Experiment on Characteristics Fluctuation
with Changing Center of Gravity of Underactuated Flying Object
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Underactuated flying object of this research imitates a helicopter. The helicopter is applied
in a large field from abifity of flight such as vertical ascent, vertical descent and hovering.
Especially manned helicopter is used for rescue, emergency activity and fire fighting at the
time of disaster, and unmanned helicopter is precious sources of information in the danger
spot where people cannot a %roach. However the helicopter is complex and a nonlinear
system. Moreover, change of the center of gravity by collapse of cargo piles is considered as
a cause of the plane crash in recent years. In this research, we examine the relation of the
frequency response for pitch angle and the center of gravity of underactuated flying object
in order to consider the stabilization method of the orientation.
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Fig.1 Underactuated flying object
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Fig.2 Roll direction

Fig.4 Yaw direction

Bt m]) THD. fi & fr DENE folZR—VATTROE—A
PCHB.
fa = fr+fl (4)
La(fi = fr) (5)
ZIZTfr ik ldEER—2 D)) N], Ly iZu—n U7
LE—HETOBROES [m] &5 5.
fr=wlA = A(ku,)® = Ak u, (6)
fi=wiA = A(kw)? = Ak%us (7)

T =

2T wry AR —F OB rad/s], AlZn—FDEIRIZ
BT 2485, ey 1ZEFT—F OANEIE [V], kITEE L AR
BT 238 TH 5. £ LT wr = kup, wi = kuy OBHRDAK
DNOHBDET S,
2.2.1 HHDOEH

RFWERIT 2 — & OB ChrE /B EHET 5. v —% D087
e —% OAHE & ORIZEMRARR Y St v —& OfyNaE
B2 OB/BINILLT O L ITERKED.

Elzzémﬁscz ®)
Ve =wr 9)

Z 2T F, BBUNRES 720 0% [N], p ZZREE kg/m?,
Ve 13EHE [m/s], S i3n—%0FRE#H [m?), C. 1T H%
¥, ri3dho S O m] THD.

Fig5h IZRT LI By 13 r OB E 725, EBREE p, IR
HWE VR IXEHTHY, v—FOREHE S, BAUKUEOEmK

Fig.5 Forces which act on the face of rotor
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Fig.6 How to measure position of the center of gravity
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Table 1 Parameter of object

a; = 159 by = 43.7
ay = 1.02 by = 1.02
= 247 by = 36.1
C2 = 1.84
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Table 2 Each parameter of PD control
Roll( = 1) | Pitch(i =2) | Yaw(i = 3)
Kp; 5.0 20.0 38.0
Kp; 2.5 5.0 5.5

Table 3 Initial and target value

Pitch directions
Initial signal|rad] 1.23
Reference signal[rad] | 7 + 0.1sin(wt)
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Fig.7 Result of -2.25mm
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