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Abstract 

An algorithm for video-based outdoor light gray smoke early 
detection has been developed by a complex set of features. This 
algorithm provides real-time processing for high-resolution video. 
For this purpose, preliminary smoke regions of interest are extracted 
based on motion detection and color segmentation in HSV color space. 
Spatio-temporal analysis is applied to the identified areas on the 
video sequence: calculation of parameters of high-frequency 
components and contrast. This approach allows us to identify areas 
where smoke hides background elements. The result of this step is 
refined regions of interest. The final step is to estimate the direction 
of motion in these candidate regions using the optical flow method, 
analyzing the change of motion vectors over time is taken into 
account. The results of experimental studies to evaluate the algorithm 
accuracy and its performance are presented. 

 

References 

1. Di Lascio, R., Greco, A., Saggese, A., Vento, M.: Improving fire 
detection reliability by a combination of videoanalytics. Lect. 
Notes Comput. Sci. 8814, 477–484 (2014) 

Article MathSciNet Google Scholar  

https://link.springer.com/chapter/10.1007/978-981-97-6934-6_64#citeas
https://link.springer.com/chapter/10.1007/978-981-97-6934-6_64#auth-Y_-Adamovskiy
https://link.springer.com/chapter/10.1007/978-981-97-6934-6_64#auth-R_-Bohush
https://link.springer.com/doi/10.1007/978-3-319-11758-4_52
http://www.ams.org/mathscinet-getitem?mr=3278630
https://scholar.google.com/scholar_lookup?&title=Improving%20fire%20detection%20reliability%20by%20a%20combination%20of%20videoanalytics&journal=Lect.%20Notes%20Comput.%20Sci.&volume=8814&pages=477-484&publication_year=2014&author=Lascio%2CR&author=Greco%2CA&author=Saggese%2CA&author=Vento%2CM


2. Cetin, A., Merci, B., Günay, O., et al.: Methods and Techniques for 
Fire Detection: Signal, Image and Video Processing Perspectives, 
p. 95. Elsevier Ltd, New York (2016) 

Google Scholar  

3. Bohush, R., Brovko, N., Ablameyko, S.: Fire detection in video 
sequences based on static and dynamic features. J. Electr. Eng. 1, 
25–33 (2013) 

Google Scholar  

4. Yongjiu, Z., Jinqiu, Z., Taili, D., et al.: Smoke detection of marine 
engine room based on a machine vision model (CWC-Yolov5s). J. 
Mar. Sci. Eng. 11(8), 1564 (2023) 

Article Google Scholar  

5. Ye, S., Zhican, B., Chen, C., et al.: An effective algorithm to detect 
both smoke and flame using color and wavelet analysis. Pattern 
Recognit Image Anal. 1(27), 131–138 (2017) 

Article Google Scholar  

6. Fire and Smoke dataset. Available 
at: https://www.kaggle.com/datasets/ashutosh69/fire-and-
smoke-dataset 

7. Smoke Detection Dataset. Available 
at: http://mivia.unisa.it/datasets/video-analysis-datasets/fire-
detection-dataset 

8. Firesense. Available 
at: https://www.kaggle.com/datasets/chrisfilo/firesense 

9. VisiFire. Available 
at: http://signal.ee.bilkent.edu.tr/VisiFire/Demo/ 

10. Jadon, A., Omama, M., Varshney, A., Ansari, M.S., Sharma, 
R.: Firenet: a Specialized Lightweight Fire & Smoke Detection 
Model for Real-Time IOT Applications. arXiv 
preprint arXiv:1905.11922 (2019) 

11. Saponara, S., Elhanashi, A., Gagliardi, A.: Real-time video 
fire/smoke detection based on CNN in antifire surveillance 
systems. J. Real Time Image Proc. 18, 1–12 (2021) 

https://scholar.google.com/scholar_lookup?&title=Methods%20and%20Techniques%20for%20Fire%20Detection%3A%20Signal%2C%20Image%20and%20Video%20Processing%20Perspectives&publication_year=2016&author=Cetin%2CA&author=Merci%2CB&author=G%C3%BCnay%2CO
https://scholar.google.com/scholar_lookup?&title=Fire%20detection%20in%20video%20sequences%20based%20on%20static%20and%20dynamic%20features&journal=J.%20Electr.%20Eng.&volume=1&pages=25-33&publication_year=2013&author=Bohush%2CR&author=Brovko%2CN&author=Ablameyko%2CS
https://doi.org/10.3390%2Fjmse11081564
https://scholar.google.com/scholar_lookup?&title=Smoke%20detection%20of%20marine%20engine%20room%20based%20on%20a%20machine%20vision%20model%20%28CWC-Yolov5s%29&journal=J.%20Mar.%20Sci.%20Eng.&volume=11&issue=8&publication_year=2023&author=Yongjiu%2CZ&author=Jinqiu%2CZ&author=Taili%2CD
https://doi.org/10.1134%2FS1054661817010138
https://scholar.google.com/scholar_lookup?&title=An%20effective%20algorithm%20to%20detect%20both%20smoke%20and%20flame%20using%20color%20and%20wavelet%20analysis&journal=Pattern%20Recognit%20Image%20Anal.&volume=1&issue=27&pages=131-138&publication_year=2017&author=Ye%2CS&author=Zhican%2CB&author=Chen%2CC
https://www.kaggle.com/datasets/ashutosh69/fire-and-smoke-dataset
https://www.kaggle.com/datasets/ashutosh69/fire-and-smoke-dataset
http://mivia.unisa.it/datasets/video-analysis-datasets/fire-detection-dataset
http://mivia.unisa.it/datasets/video-analysis-datasets/fire-detection-dataset
https://www.kaggle.com/datasets/chrisfilo/firesense
http://signal.ee.bilkent.edu.tr/VisiFire/Demo/
http://arxiv.org/abs/1905.11922


Article Google Scholar  

12. Gagliardi, A., Gioia, F., Saponara, S.: A real-time video smoke 
detection algorithm based on Kalman filter and CNN. J. Real 
Time Image Proc. 18(6), 2085–2095 (2021) 

Article Google Scholar  

13. Gagliardi, A., Saponara, S.: AdViSED: advanced video smoke 
detection for real-time measurements in antifire indoor and 
outdoor systems. Energies 13(8), 2098 (2020) 

Article Google Scholar  

Download references 

 

Author information 

Authors and Affiliations 
1. Polotsk State University, Polotsk, Belarus 

Y. Adamovskiy & R. Bohush 

Corresponding author 
Correspondence to R. Bohush . 

Editor information 

Editors and Affiliations 
1. DICIS, University of Guanajuato, Salamanca, Guanajuato, Mexico 

Yuriy S. Shmaliy 
Rights and permissions 

Reprints and permissions 

Copyright information 

© 2024 The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 

https://link.springer.com/doi/10.1007/s11554-020-01044-0
https://scholar.google.com/scholar_lookup?&title=Real-time%20video%20fire%2Fsmoke%20detection%20based%20on%20CNN%20in%20antifire%20surveillance%20systems&journal=J.%20Real%20Time%20Image%20Proc.&volume=18&pages=1-12&publication_year=2021&author=Saponara%2CS&author=Elhanashi%2CA&author=Gagliardi%2CA
https://link.springer.com/doi/10.1007/s11554-021-01094-y
https://scholar.google.com/scholar_lookup?&title=A%20real-time%20video%20smoke%20detection%20algorithm%20based%20on%20Kalman%20filter%20and%20CNN&journal=J.%20Real%20Time%20Image%20Proc.&volume=18&issue=6&pages=2085-2095&publication_year=2021&author=Gagliardi%2CA&author=Gioia%2CF&author=Saponara%2CS
https://doi.org/10.3390%2Fen13082098
https://scholar.google.com/scholar_lookup?&title=AdViSED%3A%20advanced%20video%20smoke%20detection%20for%20real-time%20measurements%20in%20antifire%20indoor%20and%20outdoor%20systems&journal=Energies&volume=13&issue=8&publication_year=2020&author=Gagliardi%2CA&author=Saponara%2CS
https://citation-needed.springer.com/v2/references/10.1007/978-981-97-6934-6_64?format=refman&flavour=references
mailto:r.bogush@psu.by
https://s100.copyright.com/AppDispatchServlet?publisherName=SpringerNature&orderBeanReset=true&orderSource=SpringerLink&title=Real-Time%20Algorithm%20for%20Light%20Gray%20Smoke%20Detection%20in%20Video%20Sequences&author=Y.%20Adamovskiy%2C%20R.%20Bohush&contentID=10.1007%2F978-981-97-6934-6_64&copyright=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Singapore%20Pte%20Ltd.&publication=eBook&publicationDate=2024&startPage=535&endPage=542&imprint=The%20Author%28s%29%2C%20under%20exclusive%20license%20to%20Springer%20Nature%20Singapore%20Pte%20Ltd.


About this paper 

Cite this paper 

Adamovskiy, Y., Bohush, R. (2024). Real-Time Algorithm for Light Gray Smoke 
Detection in Video Sequences. In: S. Shmaliy, Y. (eds) 8th International Conference 
on Computing, Control and Industrial Engineering (CCIE2024). CCIE 2024. Lecture 
Notes in Electrical Engineering, vol 1252. Springer, Singapore. 
https://doi.org/10.1007/978-981-97-6934-6_64 

Download citation 

• .RIS 
• .ENW 
• .BIB 

• DOI https://doi.org/10.1007/978-981-97-6934-6_64 
• Published22 September 2024 
• Publisher NameSpringer, Singapore 
• Print ISBN978-981-97-6933-9 
• Online ISBN978-981-97-6934-6 
• eBook PackagesEngineeringEngineering (R0) 

 

https://doi.org/10.1007/978-981-97-6934-6_64 

 

 

 

 
 

https://citation-needed.springer.com/v2/references/10.1007/978-981-97-6934-6_64?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-97-6934-6_64?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-981-97-6934-6_64?format=bibtex&flavour=citation
https://link.springer.com/search?facet-content-type=%22Book%22&package=11647&facet-start-year=2024&facet-end-year=2024
https://link.springer.com/search?facet-content-type=%22Book%22&package=43712&facet-start-year=2024&facet-end-year=2024
https://doi.org/10.1007/978-981-97-6934-6_64

	Abstract
	References
	Author information
	Authors and Affiliations
	Corresponding author

	Editor information
	Editors and Affiliations

	Rights and permissions
	Copyright information
	About this paper
	Cite this paper
	Download citation


