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Advancements in Amphibious Reconnaissance Robots
with Screw Wheel Propulsion
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Abstract: This paper introduces an amphibious platform equipped with screw-type wheels capable of
operating on various terrains, including sand, gravel, and water. Features such as screw-driven
propulsion, buoyancy control, and adaptive suspension systems are incorporated to ensure effective
mobility in different environments. The platform employs screw wheels and a bogie-structure
suspension system to drive effectively in various environments. To verify the required reliability of
the developed platform, drivability evaluation indicators were set and thoroughly tested. As the
experimental results, the evaluated performance of the proposed amphibious reconnaissance robot
platform was indicated its suitability for border surveillance tasks, including the ability to achieve
required speeds and to overcome various environments. Despite some stability issues on land, the
platform demonstrated deterministic potential for future integration with autonomous navigation
systems to further enhance surveillance capabilities.
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[Fig. 1] Developed amphibious robot platform using four screw
wheels
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[Fig. 2] Structure of screw wheels of amphibious robot platform

AFF vH7Io] AT F2 HEtol A TP 24 FY
o] 753t} BLDCEE|2} 74717 2515 v o] 4%
o5 AZYS B 5 AL FA A5 w75 7
T2 ARG 5 H AR PS5 55 o]
$ % 09 42 ol g Y HAS HgNg00, 7 =
$10] 932 A g3to] Y4 AAS WYsATHFig 3],

it ol off
T

Reduction gear  Driving motor

Coupling

O-ring

Oil seal

Bearing

350mm

[Fig. 3] Internal structure of the screw wheel of amphibious
robot platform
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[Fig. 4] Applied bogie structure of amphibious robot platform
for four-point support of wheels in various environments
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[Fig. 5] Two movement mechanisms using wheel and screw
driving
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[Fig. 6] Schematic of force required to drive screw
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[Fig. 7] Description of robot driving speed measurement
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[Fig. 8] Description of mobility measurement
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[Fig. 13] View of mobility measurement
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[Fig. 14] Output of driving motor for low motor speed
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[Fig. 15] Output of driving motor for high motor speed
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[Table 1] Results of measured driving time according to the
speed profile

Driving time (s)

Operating Low motor speed High motor speed
environment Standard Standard
Average deviation Average deviation

Plastic

(PVC) 12.78 +0.15 6.57 +0.08

Blacktop 13.69 +0.21 6.79 +0.07

Gravel 13.44 +0.18 7.05 +0.07

Soil 14.15 +0.23 7.38 +0.12

Grass 13.44 +0.16 7.11 +0.10

Water 31.53 +1.87 16.81 +0.91
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[Table 2] Results of dynamic power consumption
Operating Power consumption (Wh)
environment Low motor speed High motor speed
Plastic (PVC) 0.74 0.78
Blacktop 0.82 0.82
Gravel 0.81 0.83
Soil 0.84 0.87
Grass 0.79 0.84
Water 11.3 12.9
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[Fig. 16] View of omni-directionality measurement
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[Table 3] Results of mobility measurement

Angular error (°)

Operating Low motor speed High motor speed
environment Average Standard Average Standard
deviation deviation

Plastic

PVO) 0.39 +0.04 0.28 +0.02

Blacktop 1.25 +0.11 0.32 +0.05

Gravel 0.28 +0.02 1.28 +0.11

Soil 0.35 +0.04 1.43 +0.12

Grass 1.07 +0.09 1.14 +0.11

Water 3.57 +0.67 8.18 +1.07
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[Table 4] Results of stopping position accuracy

Position error (m)
Operating Low motor speed High motor speed
environment Standard Standard
Average deviation Average deviation
Plastic
(PVO) 0.05 +0.01 0.31 +0.02
Blacktop 0.16 +0.02 0.36 +0.03
Gravel 0.16 +0.03 0.38 +0.04
Soil 0.07 +0.01 0.11 +0.01
Grass 0.14 +0.02 0.29 +0.02
Water 0.39 +0.07 0.87 +0.15
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[Fig. 19] View of climbing capacity measurement
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[Fig. 20] View of the coastal driving test
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