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Self-localization method to develop the model of underwater robots

— Proposal of the method using ArUco makeras
and designe of a prototype robot for experiment —
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(a)Horizontal motion

Fig. 2: The motion of G-TURTLE?)
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(b)Vertical motion
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Fig. 3: Lake Inawashiro can be covered by 5
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Fig. 6: Block diagram of image cupturing

setup
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Fig. 7: Image cupturing setup excluding power
supply
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Fig. 8: Camera coordinate system

Table 1: Parameters of image capturing setup

Number of pixel 1536 x 864 [px]

Framerate 20 [fps]
Diopter 2.00 [D]
Exposure time 5 [ms]
Analog gain 2
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Fig. 9: Camera-equipped pendulum for X and
Y accuracy verification experiment

Fig. 10: Appearance of setup for X and Y
accuracy verification experiment
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Fig. 11: Block diagram of X and Y accuracy

verification experimental equipment
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Fig. 12: Results of X and Y accuracy verifi-
cation experiment
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Fig. 13: Appearance of setup for Z accuracy
verification experiment
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Fig. 14: Schematic of Z accuracy verification
experiment

Table 2: Results of Z accuracy verification ex-

periment

(a) Distance between camera and ArUco grid

Symbol Distance[mm]
Ly 352.0
Lo 516.6
Lp 451.2
Lps 616.0
Lcy 550.8
Lo 715.7

(b) Distance difference and error

Symbol  Distance[mm] Error[mm]
Las— La 164.6 —0.6
Lpo — Lp 165.8 0.6
Lca — Lea 164.9 -0.3
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Power supply: 14.8[V] Ce icati |
(Ti-Po battery x 2) (XBee) (XBee)
(Micro
(RX220)
Step-down: 3.3[V] Inclination sensor PC
(TA48038S) (SCL3300) (Tera Term)
 ——
RS PRO linear actuater)
Step-down: 5.0[V] Raspberry Pi Camera
(L7805CV) (Raspberry Pi Zero 2 W) (Raspberry Pi Camera Module 3 Noir)

Fig. 15: Block diagram of the new model of
the underwater robot
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Fig. 16: Shape of the model of the underwater
robot
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Fig. 17: Appearance of setup for the underwa-
ter accuracy verification experiment
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Fig. 18: Results of Y accuracy verification

experiment in underwater

Fig. 19: Distortion of the image captured in
underwater
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Table 3: Results of Z accuracy verification ex-

periment in underwater

YReal[mm]  ZReat[mm]  Zsp,[mm]
0.0 372.0
100 372.0
200 370.8
300 370.2
400 520.0 370.4
500 370.0
600 370.4
700 371.3
800 372.2
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