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Development of a Remotely Operated Aerial Robot-kit

based on the Balloon
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Abstract Recently, although the need of marine robots being raised in extreme areas, the basis is very
deficient. Fortunately, as the robot competition is vitalizing and the need of the robot education is
increasing, it is desirable to establish the basis of the R&D and industrialization of marine robots and
to train professionals through the development and diffusion of marine robot kits. However, in
conventional case, there is no remotely operated aerial robot-kit based on the balloon for the marine
robot competition, which has the abilities of the airborne locomotion and obstacle avoidance. To solve
this problem, an aerial robot-kit which has the abilities of the airborne locomotion and remote control,
is developed. To verify the performance of the developed kit, test and evaluation such as surge, yaw
and pitch is performed. The test and evaluation results show that the possibility of the real

applications of the developed Kit.
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Fig. 1. Operating Example of NPS Collaborative Network
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Fig. 3. 3D modeling-based kit design
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Fig. 5. Surge and Yaw Generation Part
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Fig. 8. Remote Controller
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Fig. 10. Kit Body Prototype
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Table 1. Traceability

Require- | Func- Components Test Item
ment | tion
F1 |H11, H43 T1,T2,T3
F2 |H11 T1,T2,T3
R1 F3 |H21,H22,H31,H32,H41,H42 T1,T2
Fa H12,H13,H21,H22,H33,H34,H41, T3
H42
R2 | F5 |H23H24.H41Ha4 TL,T2T3.T4
R3 F6 |H14,H15 T5
T1,T2,T3,T4
R4 F7 Al 5
T1,T2,T3,T4
RS F8 |H41 5
F9 |H41,H42,H44 T1,T2,T3

Fig. 13. Surge Test & Evalutation

Fig. 14. Yaw Test & Evalutation

Fig. 16. Monitoring Test & Evalutation
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Table 2. Specification of developed kit

Item Value
Length 120 [cm]
Height 60 [cm]
Width 20 [cm]
Weight 79 [9]
Turning Diameter 0 [cm]
Maximum Pitch Angle +20°
Normal/Maximum Speed 30/50 [cmis]
Communication Distance (ZigBee/Camera) 25 [m]




Table 3. Turning characteristics of developed kit

Position Time A [sec] Time B [sec]
#1 18.1 10.6
#2 18.7 9.5
#3 19.9 11.0
#4 21.0 12.0
#5 25.7 15.1
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Fig. 17. Turning Characteristic Curve
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