000000000000 034600000 (2023.12.20)
ooo0 346-11

Joooooooooooooogn

Jobobouoobugbouoogo
—oobugbuobooboooboobod—

Development of Roll Attitude Control Mechanism for

Glider-type Underwater Robot for Lake Survey
-Preliminary Experiments for the Development and Basic Design
of the Model Underwater Glider-

oy ou*bb ooo*bug bo-x

o Tomoya Ito*0 Hikari Inami*[] Takayuki Takahashi*
oo
*Fukushima University

U0000 : 000000 (underwater robot)D 0000000 (underwater glider)

obo0: 0960-1206 00000010000 0000000000 00000
00000 Tel.: (024)548-52590 Fax.: (024)548-52590 E-mail: ito@rb.sss.fukushima-u.ac.jp

Oo0DoOoDooOD0OO0000000o0oOoDoo
0000000000000 ooooooon
0O000G-TURTLHI Glider-Type Underwater
RoboT for Lake Environmental surveyd [ O O
O000000G-TURTLEQOOOOO Fig.10

1. 0O

gbooopobobooobooboboobbon
gobooboogbooboobooobooooo
gboooooboobo2011bo0b00ooaon

gobooboobooboobooboon
goboobooboobooooboooboon
goboobooboooboboboboooboon
gobooboobooboboboooboon
gobooobooooo
uobobooobboooobooobooooon

ubobobooboboobobooboobooooon

DDDDDDDDDDDDDDDDl)DDDD
goboooobbooooboooobboobgan
gobooooboooboboobobooobbogn
gbbooboboobooobooooaobogn

uod
G-TURTLEOOODOOOOOODODOO
0000000000000 oNoononoo

Wing .
N\ Attitude control module

Buoyancy control module

Fig. 1: The concept of G-TURTLE
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Fig. 2: The motion of G-TURTLE

OO0O0OG-TURTLEODOOOOOOODOOO
gooobooobooboobboobooonboo
goboobooooobobooboobon
gobooboboobobobbooboobon
goboooboogo
G-TURTLEOOOOOOODOO Fig.20O0O
O0Fig2(a) 00 0000000000000
gobobobooobooooooobooboooboo
O0Fig2(b)0000000O0O0O0OOOOOO
gbobobobooobooboobobooobo
gboboobooboobobobboboobo
gbobobobooboobooboobobo
gbobooboobooooboobooo

3. Uooooooboogagd

ubooobooobooobooobooobbon
uboboboboobooobooboooboonboo
U000Fieg300000000000O0ODOO0
gboboobogboooboobboooboooboo
ugoooaoo

ubooboooboobooboobboobbob
DDDDDDDDDDDDDDDDDDD4)D
gboboboobooboobobooboobn
ubogbobooboboboboboboaoooo
gbbobooboboobboboboobobn
gbbobboobuogbooboaoobggan
gbbobobooboboobboboboobobo



Tilted lift

Holizontal component of lift

Fig. 3: Holizontal component of lift
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Fig. 4: Concept of roll attitude control mecha-
nism
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Fig. 6: Structure of the model underwater glider
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Table 1: Specifications of the model underwater

glider
Item Value Unit
Length 388 mm

Wing span 300 mm

Chord length 100 mm

Fuselage width 56 mm
Mass 736 g
Buoyancy 7.32 N

Ballast mass ~ 49.38 g

Fig. 7: Movement of the center of gravity in x di-
rection
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Fig. 8: Measurement method for the center of
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Fig. 9: Measurement method for the center of
gravity O jigh
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Fig. 11: Experimental device for measuring roll
angle in the air

Fig. 12: Jig for mounting weight
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Fig. 13: Experimental results of measuring roll
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Fig. 14: Experimental results of measuring roll
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Fig. 16: Model underwater glider with buoyancy

Fig. 17: Model underwater glider with buoyancy

Table 2: Difference in roll angle with and without

buoyancy
B
Ballast Hoyaney
mounted  unmounted
mounted  15.16 [deg] 23.44 [deg]

unmounted 23.60 [deg] 50.89 [deg]
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Table 3: Simulation and experimental results of
roll angle when buoyancy is applied

Ballast Simulation Experiment
mounted  11.52 [deg]  15.16 [deg]
unmounted 21.69 [deg] 23.60 [deg]
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Fig. 18: Glide experiment
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Fig. 19: Schematic of the new model underwater
glider
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Fig. 20: Cross section of the new model underwa-
ter glider
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Table 4: Specifications of servo motor

Item Value Unit
Operating 0.10 sec/60[deg]
speed
Output 1.5 ke cm
torque
Dimensions 21.8x 11.0x 19.8 mm

Weight 7.8 g

Fig. 21: Maximum roll angle of new model under-
water glider
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Fig. 22: Roll angle of new model underwater
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