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Mechanism Development of Separable Trimaran Robot With
Multiple Rescue Methods
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Abstract: In recent years, the need for surface life-saving is gradually increasing as a response to accidents such as ship collisions
in the marine environment. To solve this problem, there were approaches that launched life-saving rings, approached humans
closely using rescue robots, and monitored life-saving status using drones. However, they did not solve the problem simultaneously
in terms of rapidity, accuracy, and safety. To resolve this problem, a separable trimaran robot with a life-saving ring launcher and
a drone is proposed and its mechanism is developed. Straightness, turning, launching, restoring and recover tests were performed
to verify the validity of the proposed robot mechanism. Experimental results show that the proposed robot mechanism enables a
rapid, accurate and safe surface life-saving. Therefore, it shows that the mechanism has meaningful components in surface

life-saving and has the possibility of real system application.
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Fig. 2. Mechanism of rescue robot.

(I I
Camera ——

Arm

clasp o Motor
— [
’

< I

Subhull
Rope

Keel
Thrusters
193, 37 D ARE WAYZ,
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Fig. 4. Mechanism of drone station.
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Table 1. Functions of rescue robot.
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Fig. 5. Prototype of rescue robot.
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Fig. 6. Internal interface diagram.
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Table 3. Summary by item for test and evaluation.
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Fig. 7. Experimental environment.
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Fig. 8. Execution of test and evaluation (straightness).

9 82 AR & TIS FY¥shs B Uehd
otk o7]el= s, GPS t&e] 7hvzt 9 dPdrz

7} AHEE AT

I9 9~112 A2 Al@%7} 35 T1o $58 347
E24 AR s e, O3 8ol BAlE A
E 71FCE XS o] Ade AEE FEREES A
Ao HAsE HAR A% WY FAV}F 7beEe By
Tk A APE fEiA 200 FRVR FRERY £5
E A4(21.8cmi/s), 55(30.6cm/s), 145(38.2cm/s) OS2 T
ST olu] £ F317] WRak 242 140, 190, 250
AMSSEATE JR AME 7|E ARE vERY, dAde
AA AHE JeERdY & 5§ AHEY, £57) 71

Reference trajectory
= — =Real trajectory

0 50 100 150 200
X [em]
199, A (A1),
Fig. 9. Performance of straightness (low speed).
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Fig. 10. Performance of straightness (medium speed).
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Fig. 11. Performance of straightness (high speed).
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Table 5. Performance summary of straightness.

Error range [cm] Error mean [cm)]
Low speed 05 ~ 13.8 3
Medium speed 5~96 6.4
High speed 23 ~ 185 6.2

a8 12, A7 EHE ).
Fig. 12. Execution of test and evaluation (turning).
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Fig. 13. Performance of turning (low speed).
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Fig. 14. Performance of turning (medium speed).
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Fig. 15. Performance of turning (high speed).
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Table 6. Performance summary of turning.

Dia X [cm] | Dia Y [cm] | Mean [cm]
Low speed 97.9 84.5 91.2
Medium speed 111.6 88.8 100.2
High speed 119.7 102.7 111.2

1% 16, A@HTF YA BE HEA).
Fig. 16. Execution of test and evaluation (subhull stability).
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E 7. ABERHA gk

Table 7. Performance summary of subhull stability.

Wind speed Low Medium | High
Keel height [Ocm] | 2.1~3.7 1.5~2 0.5~1

Keel height [6cm] | 4.5~5 | 3.1~37 | 132
] [Keel height [13em] | 6.6<7 | 43-52 | 223

Time

a9 17. AR (zE ol B,
Fig. 17. Execution of test and evaluation (station recover).
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Fig. 18. Performance of station recover (by command).
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Fig. 19. Command values for station recover.
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Table 8. Performance summary of station recover.
Value Recover time [sec]
Small command 35 33
Medium command 70 27
Large command 100 16
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