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Projects of Helicopter Flight Controfg,

o Radio Control by Oral Instructions
(1989 — 1993) |

Tokyo Institute of Technolog,\;

supported by Science ond
Technology A%ncy

°Automtlc Autorotation Entry
Cin 'Eng,me Failure
(1989 —1993)

Kawasaki Hevy Industry/ TIT
supported by STA

oUnmanned Helicopter $or Sea Rescue
(1990 — 1941 )

TOKIMEC / TIT
supported by Ministry of e
Transportation




® Motion of Helicopter

measured variables : x, y, Z
® $,0,¢
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 Controf of Movements 4

Move Control

up/down.  &— List of main rotor
 (collective pitch fevel

ltclun
-f-ornml/ backward 6 ain. rotor revolutior

( ongitudinal stick) ®

4 . rolling
fest /right  €—"main rotor revolution
sursace
(Qaterall stick)
| | yawing
nose direction é— U5t of tala votor

(Rest / right ) (divectional pedal)
®




Remote Control of Helicopter
by Oral Instructions

Fly Sy l

Turn Lest

—>

69




Automatic Autorotation Entry @

Engine Failure

4

Autorotation Entry

Londing




Unm(mned. Hericopter for Sea Rescue

W@ Satieuitev |

position infomation

Mothership

il
Il

controf instruction
video information




Linguistic Rules for Hovering - ®

1) 15 the body rolls, then controd
the Qateral in reverse

2) 1§ the body pitches, then control
the Rongi. in reverse

3) I$ the nose turms, then control
the pedal in reverse

4) 1§ the body moves sideways, then @
control the fateral in reverse

5) I the body moves back and forth,
then control the fongi. in
reverse

€) 1§ the body moves up and down,
then control the collective

In reverse ®




Fuzzy Control Rules for Hovering
~ (fongi. stick control)

- 1) pitch is PO —> longi. 1s NE
2) » NE —> » PO

3) & pitchis PO —> fongi. is NE
4 + N —> + PO

5) x is PO —> fmgi. is NE
&) » NE — » PO

) 42 is PO —> fongi. is NE

) =+ NE —> =+ PO




Hoverin% without Control ®

ROLL M— 4\/\ 120 gec
10
PITCH - NA’
10%
YAW |——— ~——— ) ;
lODm[L ! H
X | ®
Y
z -
. A‘Sm/s: /j
X —
. Sm/sf |
Y — _ ‘V['
- Sm/sp
z 120 sec .
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® Hovering with Fuzzy Controf

10%
ROLL | 20 sec
10
PITCH
10
YAW
oty
® X
Y
1
Smfsp
X - —
l;m/st
Y — —

120 sec

75




Forward Fly?n3 Control in Low Speed ®

10%
ROLL. ..
10°
PITCH |= — -
10 |
-~ YAW _
| “.wm: o —
Y [
| Sm/s |
x
sm/s:
Y .
SMIs:
Z 120sec ’
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e Autorotation Entry by Fuzzy Control

Loy
| e — .
7 S _
WTATION S —————————————
® seEd . | 0000000000
~ PITCH o[__/'—_-'"\___
Ol
vaw |
LONGI. r________________]
PEDAL :L=-_4———————-——————'—'.‘]
() -

(keep rotation speed 0 main rotor)

Eugi ne Failure |

 OLLECTIVE_

I






