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Development of Artificial Lateral Line Sensor for Flow Velocity and Angle Measurements

Jinhyun Kim"*

Abstract

To operate an underwater robot in an environment with fluid flow, it is necessary to recognize the speed and direction of the fluid
and implement motion control based on these characteristics. Fish have a lateral line that performs this function. In this study, to develop
an artificial lateral line sensor that mimics a fish, we developed a method to measure the flow speed and the incident angle of the fluid
using a pressure sensor. Several experiments were conducted, and based on the results, the tendency according to the change in the flow
speed and the incident angle of the fluid was confirmed. It is believed that additional research can aid in the development of an artificial

lateral line sensor.
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Fig. 1. Structure of lateral line[2].
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Fig. 2. CFD Geometric.

4] A7 §F Navier-Stokes A 219 3l & sf44 02 314
F3l7] W2l CFDE &3l 2ARES 733tk CFD &4 =
?1 Ansys Fluent 15.05 AH&-3F1.0H, Fig. 29} 7o) 945 4
Akl FAFe] 7)X](Pitch) 7HS WASHA & 4714 7ol o
3l si4s) Btk

W] 5 (mesh) E 42 APA A (tetrahedron), 4+ F9] ol <=4
o] M(inflation)S Fo] FAF =9 s S FHA st o,

Table 13 22 BAZAE Fof 348kt

14 Az oAl oF BEE Fig. 39 o] 4w
3 4402 gt Rxrt YAeks AL & 5 Uk Piche] 7
1=

2] ZF 0% B FHE X 2= ZE 9008 0]
EAE el Qe REE o) Wk o Aol A o
e g 2 5 Aot

Table 1. CFD boundary condition

Fluid, mesh information

e Dimension : 3D

e Viscous model : Laminar

e Material : Water-liquid

e Density (p) : 998.2 kg/m’

e Viscosity (u) : 0.001003 kg/m-s

Boundary condition

e Inlet : Velocity-inlet (0.5 m/s)
o Side, Target : Stationary Wall (Roughness Constant : (.5)
e QOutlet : Outlet-vent
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Fig. 4. Measurement system diagram. Fig. 7. Recirculating water tank and experimental photograph.
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Fig. 8. Experimental diagram for flow velocity measurement.
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Fig. 9. Data according to sensor flow rate.
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Fig. 10. Experimental and theoretical pressure graphs.
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Table 2. Pressure distribution appearance
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Fig. 14. Experimental data with increasing Yaw.
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