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Development of an acoustic camera modeling algorithm based on a sonar equation
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Abstract: With the increase in research on unmanned underwater vehicles (UUVs), interest in stable movement of UUVs is also
increasing. An acoustic camera is a device used to ensure the stable movement of a UUV. Specifically, it is used to acquire
images in front of the UUV as the vehicle moves through an underwater environment, which helps in detecting and avoiding
obstacles in situations where acquiring optical images is difficult owing to turbidity. To develop an algorithm for detecting and
avoiding obstacles using an acoustic camera, performing experiments in various topographic regions and with obstacles of dif-
ferent types and sizes is necessary. In addition, several types of images are required for the operation of an acoustic camera.
In this study, we developed a modeling algorithm to simulate images acquired from an acoustic camera. We confirmed the
suitability of the acquired images by describing the algorithm’s composition and providing numerical examples. It is expected
that the proposed modeling algorithm can be used as an auxiliary model to develop algorithms for real-time detection and
avoidance of obstacles using simulated data.
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Figure 2: Work flow of acoustic camera modeling algorithm
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Figure 1: Source transmission process of acoustic camera
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Figure 3: The seabed topographic (a) Three-dimensional in-

formation, (b) Coordinate extraction
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Figure 4: Underwater target (a) Cylinder, (b) Hexahedron,
(c) Sphere, (d) Combined hemi-spheres and cylinders
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Figure 5: The changed detection area due to motion.
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Figure 6: Sonar detection area and acoustic shadow
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Figure 9: (a) Geometric model and detection area image, (b)
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Figure 11: (a) Box model(0°), (b) Box model(45°), (c) Tire

model(0°), (d) Tire model(45°)
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Figure 13: Acquisition image using Forward Looking Sonar
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Figure 12: Information of Geometry and route (a) Top-view,
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