
Vol.:(0123456789)1 3

Journal of Real-Time Image Processing (2023) 20:84 
https://doi.org/10.1007/s11554-023-01342-3

CORRECTION

Correction to: A new approach to snow avalanche rescue using UAV 
pictures based on convolutional neural networks

Suyu Zhang1 · Nadezhda Gavrilovskaya2 · Nidal Al Said3 · Waleed Saeed Afandi4

Published online: 14 July 2023 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2023

The original article can be found online at https://​doi.​org/​10.​1007/​
s11554-​023-​01317-4.

 *	 Suyu Zhang 
	 suyuzhang55@yahoo.com

1	 College of Artificial Intelligence, Wenzhou Polytechnic, 
Wenzhou, China

2	 Department of Computer‑Aided Design Systems 
and Engineering Calculations, Moscow Timiryazev 
Agricultural Academy, Russian State Agrarian University, 
Moscow, Russian Federation

3	 College of Mass Communication, Ajman University, Ajman, 
United Arab Emirates

4	 Department of Information System, King Abdulaziz 
University, Jeddah, Kingdom of Saudi Arabia

Correction to: Journal of Real-Time Image Processing  
https://doi.org/10.1007/s11554-023-01317-4

The abstract was missing from this article and should be as 
given below.
After a snow avalanche, the sooner the victims are dis-
covered and dug out, the better their chances of survival. 
Advances in robot aerial vehicles have enabled the use of 
flying machines equipped with sensors and video cameras to 
estimate damage caused by natural or human-made disasters 
and detect victims in snow avalanches. The paper develops a 
way for scanning a descending snow avalanche based on con-
volutional neural network forms using robot aerial vehicles 
equipped with video picture sensors and further data pro-
cessing of the data using picture data processing techniques 
to find victims of snow avalanches and other associated 
subjects in real-time. The study formulated the theoretical 
foundations of the proposed way for scanning a descend-
ing snow avalanche based on convolutional neural network 
forms, involved tests based on the proposed scanning way, 
and analyzed the proposed deep characteristic-based learn-
ing way. A sequence of real-time unmanned aerial vehicle 
pictures of subjects in snow avalanches was processed by a 

trained convolutional neural network to produce distinctive 
characteristics. A trained linear vector machine was inte-
grated into the top of the convolutional neural network to 
find subjects of importance in real-time. The authors also 
propose an improvement upon the fore-data processing way 
to improve the subject detection velocity and an after-data 
processing way based on a hidden Markov convolutional 
neural network form to improve prognosis efficiency. Tests 
performed on two different sets at different resolving power 
levels showed that real-period subject detection performance 
improves with increasing resolving power, while computa-
tion period increases. The data processing period required 
to extract the convolutional neural network functions and 
perform prognosis for a 224 × 224 input picture is 0.185 s. 
For both the first and second data sets, detecting at 224 × 224 
resolving power can be performed at 5.4 cadres per second. 
At video graphics array resolving power and at full resolving 
power, the detecting rate is 0.9 and 0.36 frames per second, 
respectively. The results obtained at this stage are planned 
to be used to increase the likelihood of rescuing people dur-
ing avalanches.
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