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COLOR IMAGE SEGMENTATION ALGORITHM  
FOR AUTONOMOUS UNDERWATER VEHICLES

A.S. Mametev, A.M. Pavin

This paper describes an algorithm for color segmentation of images obtained by the computer vision system 
of an autonomous underwater vehicle. The main goal of image segmentation is further highlighting (detection) 
of the desired object, having different color palette in contrast with other (false) objects of the water bottom, 
in a photo. The essence of the algorithm lies in the construction of histograms of distribution of the frequency 
of occurences of pixel values in the hue-saturation-value color model. The ratio of such histograms between 
the detected object and the predominant background allows to highlight (locate) the target object. After the 
segmentation process the object coordinates and rotation are calculated. For these purpose linear approximation 
is used on pixels which were processed with filtration algorithm. The filtration consists of sequential removal 
of rows and columns with minimal sum from the image weight mask, until the required total sum of weights is 
deleted. This naturally leads to the full zeroing of  the images with low total weight sum, which indicates that 
the object is not present on this image. The advantages of the developed algorithm include high speed of 
image processing (only a single pass through the image pixels is required), fast training (single pass through the 
pixels of the training set images), and ease of implementation. The paper provides examples of the algorithm’s 
performance on real photographic images obtained by an underwater vehicle’s imaging system, designed for 
student training and for participating in underwater robotics sports events.
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obnaruzhenija truboprovodov na jehogrammah gidrolokatora bokovogo 
obzora // Morskie intellektual'nye tehnologii. 2024. No. 4. Ch 1. S. 277—
284. DOI: 10.37220/MIT.2024.66.4.033. [In Russ.]

1. Inzarcev A.V., Kiselev L.V., Kostenko V.V., Matvienko Ju.V., 
Pavin A.M., Shherbatjuk A.F. Podvodnye robototehnicheskie kompleksy: 
sistemy, tehnologii, primenenie. Vladivostok, 2018. 368 s. ISBN 978-5-
7311-0486-79. [In Russ.]

2. Inzarcev A.V., Pavin A.M., Lebedko O.A., Panin M.A. 
Raspoznavanie i obsledovanie malorazmernyh podvodnyh ob#ektov s 
pomoshh'ju avtonomnyh neobitaemyh podvodnyh apparatov // Podvodnye 
issledovanija i robototehnika. 2016. No. 2(22). S. 36‒43. [In Russ.] 

3. IPMT DVO RAN. URL: http://imtp.febras.ru/ (data obrashhenija: 
13.12.2024) [In Russ.]

4. FEFU. URL: https://www.dvfu.ru/en/ (data obrashhenija: 
13.12.2024) [In Russ.]

5. Itogi otkrytogo pervenstva Sankt-Peterburga po morskoj 
robototehnike // Novosti SPbGMTU. 2024. URL: https://www.smtu.ru/ru/
viewnews/753/ (data obrashhenija: 13.12.2024) [In Russ.]

6. Akvaroboteh-2023 // Novosti MGU. 2023. URL: https://msun.ru/
ru/news/id-8897 (data obrashhenija: 13.12.2024) [In Russ.]

7. WUURC 2023. URL: https://m.w2urc.org/en/ (Access date: 
15.08.2023)

8. The results of the MURC-WUURC 2024. 2024. URL: https://
murc.pro/news/469 (Access date: 13.12.2024)

9. SAUVC. URL: https://sauvc.org/ (Access date: 13.12.2024)
10. Robosub. URL: https://robosub.org/ (Access date: 13.12.2024)
11. Aqthobilrobbany A., Handayani A.N., Lestari D., Muladi, 

Asmara R.A., Fukuda O. HSV Based Robot Boat Navigation System 
// International Conference on Computer Engineering, Network, and 
Intelligent Multimedia (CENIM). Surabaya, Indonesia, 2020. 5 p.

12. Niu Z., Li, H. Research and analysis of threshold segmentation 
algorithms in image processing // Journal of Physics: Conference Series. 
2019. Vol. 1237. 



UNDERWATER INVESTIGATIONS AND ROBOTICS. 2025. No. 1 (51)50

MODELS, ALGORITHMS AND SOFTWARE

23. Ansari M., Bhosale S., Choudhary A. Semantic Segmentation 
using Convolutional Neural Networks // International Journal of 
Engineering Research in Computer Science and Engineering. 2023. 
Vol. 10. P. 31–34.

24. Li Y, Zhang X, Shen Z. YOLO-Submarine Cable: An Improved 
YOLO-V3 Network for Object Detection on Submarine Cable Images // 
Journal of Marine Science and Engineering. 2022. Vol. 10(8). P. 1143. 
URL: https://doi.org/10.3390/jmse10081143.

Recommended citation: 

Mametev A.S., Pavin A.M. COLOR IMAGE SEGMENTATION ALGORITHM FOR 
AUTONOMOUS UNDERWATER VEHICLES. Underwater investigations and robotics. 
2025. No. 1 (51). P. 41–50. DOI: 10.37102/1992-4429_2025_51_01_04. EDN: 
BCTUTW.

Information about the authors

25. Fikri Arif Wicaksana, Eueung Mulyana, Syarif Hidayat, Rahadian 
Yusuf Design and Implementation Submarine Cable Object Detection 
YOLOv4 based with Graphical User Interface (GUI) for Remotely 
Operated Vehicle(ROV) // International Journal of Advanced Computer 
Science and Applications (IJACSA). 2023. Vol. 14, No. 9. P. 966‒981. 
URL: https://thesai.org/Downloads/Volume14No9/Paper_101-Design_
and_Implementation_Submarine_Cable_Object_Detection.pdf

MAMETEV MAMETEV Artemiy S.Artemiy S., Technician of the Computer vision Lab., Technician of the Computer vision Lab.
Institute of Marine Technology Problems, Far Eastern Branch of Institute of Marine Technology Problems, Far Eastern Branch of 

the Russian Academy of Sciences.the Russian Academy of Sciences.
Work address:Work address: 5-a, Sukhanov street, Vladivostok, 690950, Russia 5-a, Sukhanov street, Vladivostok, 690950, Russia
Research Interests:Research Interests: programming, computer vision, underwater  programming, computer vision, underwater 

roboticsrobotics
E-mail:E-mail: agent002004@gmail.com agent002004@gmail.com
ORCID:ORCID: 0009-0008-4641-4029 0009-0008-4641-4029

PAVINPAVIN Alexander M. Alexander M., Ph.D., Leading researcher, head of the , Ph.D., Leading researcher, head of the 
Computer vision Lab.Computer vision Lab.

Institute of Marine Technology Problems, Far Eastern Branch of Institute of Marine Technology Problems, Far Eastern Branch of 
the Russian Academy of Sciences.the Russian Academy of Sciences.

Work address:Work address: 5-a, Sukhanov street, Vladivostok, 690950, Russia 5-a, Sukhanov street, Vladivostok, 690950, Russia
Research Interests:Research Interests: computer vision systems, pattern recognition,  computer vision systems, pattern recognition, 

control systems, UUV, AUV, ROVcontrol systems, UUV, AUV, ROV
E-mail:E-mail: pavin@bk.ru pavin@bk.ru
ORCID:ORCID: 0000-0001-8878-7888 0000-0001-8878-7888
WoS ResearcherID: WoS ResearcherID: AAO-2252-2020AAO-2252-2020
Scopus AuthorID:Scopus AuthorID:  24765383300  24765383300
SPIN-code:SPIN-code: 8565-7211 8565-7211


