[ Downloaded from marine-eng.ir on 2025-10-22 ]

[ DOI: 10.61882/marineeng.21.46.1 |

J. of Marine Eng. Vol. 21, Iss. 46, 2025. (1-14)

Journal of Marine Engineering

Journal homepage: marine-eng.ir

Implementation of obstacle detection system based on extraction of
extremum points and inter-frame correlation in sonar data

Seyed Vahid Zia*®), Gholamreza Nadalinia Chare 2

! Research Assistant, Northern Research Center for Science & Technology, Malek Ashtar University of Technology, Iran;

vahidzia@mut.ac.ir

2 Research Assistant, Northern Research Center for Science & Technology, Malek Ashtar University of Technology, Iran;

nadalinia@mut.ac.ir

ARTICLE INFO

Article History:

Received: 14 Dec 2024

Last modification: 6 Apr 2025
Accepted: 20 May 2025
Available online: 21 May 2025

Article type:
Research paper

Keywords:

Obstacle Detection, Mechanical
Scanning Sonar, Hessian matrix,
Inter-frame Correlation

ISSN: 2645-8136

ABSTRACT

The problem of detecting obstacle in the water environment based on various Types
sonar is one of the challenging issues in the guidance of various automatic underwater
vehicles. Implementation of hardware platform and development of acoustic signal
processing algorithm of mechanical scanning sonar is the goal of this research. In the
proposed algorithm, using the hessian matrix, the extreme points in the acoustic signal
are extracted and the signal containing the object is separated from other signals. After
identifying the signal containing the object, the inter-frame correlation operation is
performed on the signals of the adjacent rays. The hardware platform based on TMS
processor is implemented for the development of acoustic signal processing algorithm
and mechanical scan sonar user interface software. High processing speed, limited
computational cost and simplicity in implementation for real-time use, resistance to
noise and high accuracy for object recognition are prominent feature of the proposed
system compared to other methods that have proven in the field test.
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2 Autonomous Underwater Vehicles
3 View Window
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3 Fast Fourier transform
4 Time Series
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L Finite impulse response
2 Kernel estimation
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(ii) Feature extraction

(i) Region detection (iii) Vector quantization

T - £ T k-means
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2 Wavelet transform
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