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A Trajectory Planning Method to Control the Angular Momentum of Flywheels

in Underwater Robots

Katuya KanaokA*, Hideyuki KurotwA* and Sadao KAWAMURA*

This research aims at encapsulated driving of underwater robots. In the first place, we examine a flywheel
mechanism to generate the driving torque in the water. By this mechanism, the robot can generate driving
torque without using fluidic effect, which is difficult to model. Here, the total angular momentum of the robot
and flywheel is not conservative by influence of fluid. This paper proposes a trajectory planning method to make
flywheels get a target angular momentum and to use it for a motion control of robots. Then we verify its effect

by experiment.
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robot mechanism with a flywheel

1. O O

000000000000000000000000000
000O0000000O000O000O0Y000000000
000000000000000000000000000
0000000000000 00000000000000
0000000000000000000000000

0000000000 Fig.10000000000000
0000000000000000000000000000
0000000000000 00000000000000
000000000000000000000000000
00000 Y0000000000000%0000000
000000000000000000000000000
000000000000000000000000000
oooooooo

*OJOoOdooooooooooo ooooooooo 10101
* Faculty of Science and Engineering,University of Rit-
sumeikan, kusatsu, Shiga

(S12007) 2007 12 20

22

- 241 -

oooooooooodooooooooooooooon
00000000000 Y000000000000000
goooooooooooobooboooooooooOoDoOODOOo
goboooooocooooooooooooooooooboo
gooooooooooooooooooooooboooo
gooooooooooooooocoooooooboooo
goooooooooooooooooooooobooo
gooooooocooooooooooooooooobooboo
goooooooooooooooboooooooobooo
gooooooobooooooooooooooooobooboo
ooooooooooo

2. 0OOC0COOO

ootoooooooooboboboboooooo L.oboo
oooooooooob L, 000000000000000
ooooo

t
Lo (8) + Lo (£) = —%CmpS/ 016, (1)
0

Cn,p, SO0O0000000O0O0O0O0COODOOOOOCDOOO
gboobooooobooooboo
gboboobooobooboooobooboobooobo
000000000000 6,00000000000000
000000 64,0000000000000000000
000000000000 00O0000o0oDooL, (0)=00
000ooOoooooooooog ps00ooooooo
goboooooooooboooooooooooobooOoa

00 L;00006¢,.00000000000000
0, (t) = Aw (— coswt + 1) (2)

oooo

SY0012/07/0000 - 0241 © 2007 SICE



0.0,
2
Oooooooooa td:%’rDDDDDDDD 0s,Ls 00
Ooooooooboooooooboboooooooooooa
go0odooooooooboooooooooooooog
gooooooooo

A

_ 8 Ldes)
T T BCmpS5(04—04)04—05] " (3)

3. 00O0O0O0OO0OO0Oo0oo0ooon

0(2)0000000000000D0D00D0D0DDOOOOO
gboobooooboooboobooobobooobooOobogon
000 Fig.1lO0OOOOOOOOOOOOODODOOODOOO
gboobooooooobooooooobooobooooo
oooooocoooood

{M+ M.} G+ecg)+D(g) =7 (4)

0, 0
_ T =
0w Tw

L+ +1L, I, @ 0
,C = .
T Y7 o

,D(q) = 0

;CmpSW49ﬂ

M+ M, =

6,,0,0000000000000000000007, Iy, 1,
0000000000000000000000000000
0000000000000000000000C, 000
00000007, 0000000000000000000
00000000000000000000 §,000000
000000000 L,00000000000

s = 0.0[deg], 04 = 20.0[deg], Ls = 0.0[kgm?/s]0, Lq =
0.200.5[kgm?/s] 0000 (2)00000000000000
000000000000000000000000000
000000000000000000000000000
0000000000000000 Fig.200000
0000000000000Le=0.2005000000
000000000000000000000000000
0000000000000000000000000 (2)
000000000000000000000000000
0000000000000000000

4. 0O O

gooooboooooooooooooooooDonbo
gooooooooooooooooOoooooDoobooo
gooooooo0oooooooooOoooooDoobooo
gooooooo0oOooooooooOoooooDooboOoo
goboooooooooooooooooooooboOon

gboooooooooooooooobooOoOobooooon
goooooooooooooobooooooooboOoo
goooooooooooooobobooobooooobooo
gooooocooooooooooobboOooooobooo
gooooboooooooooooboboooooooobooo
oooooo

- 242 -

angle[deg]

—
=
RN RN RN RS

(=)
TTTTTTTTd

anglar

S

(=)

HNO
T T

anglar

Z/s] acceleration[rad/s’] velocity[rad/s]

e
\S}
T T 17

anglar
momentum[kgm

time|s]

simulation data

Fig. 2

obooboooobooooobOoOoOoboOooOooDbOOoooon
Cm,p,SO000000000O0OODODOOOOODOODOOO
goboooooocoooooooocooooooooobooboo
goooooooooooooooboooooooboobooo
ooooooooo

oooooooobooooooooobobooobooooboon
goooooooooooooooboooooooboobooo
ooooooogo

o o o o

1000,00000000000,00000,1997

20 0000700000000000000000000000
000007 0000/00/000 3300 40, pp.157-164,
1989

300000,000,00000,0000,0000700000
000000000/000000007 000000000
58 0 551 O, pp.138-145, 1092-7

400000700000000000000000000000
00000’ 000000000, 1991





