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This work includes a general feasibility and performance analysis of some image classification
models for Search And Rescue (SAR) operations. Since SAR missions are typically high-
wear and high-risk situations for both victims and SAR crew, some teams around the world
have been seeking to use technology to speed up rescues and reduce damage. The Croatian
Mountain Rescue Service (CMRS) and other SAR teams have been using Unmanned Aerial
Systems (UAS) to obtain bird’s eye captures of the search area, contrasting with typical low-
altitude manned flies. This paper uses images from the HERIDAL dataset to train, validate,
and test models. We used two different neural network architectures and eight different training
parameters. The accuracy above 98% was achieved, but it does not necessarily mean that the
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models are appropriate for use in real life, so several considerations were made.

I. INTRODUCTION

Search and rescue (SAR) missions are activities in hostile
environments in various contexts and peculiarities. Typically,
the search area is too large and can last several days. The
use of unmanned aircraft systems, UAS, equipped with high-
resolution cameras, is a direct solution to conducting an
aerial search, reducing the risks and costs of the mission.

According to [1], from 2017 to 2020, at least 59 people
were rescued by drones from life-threatening situations in 18
different incidents around the world. In Croatia, the use of
UAS is largely carried out by the Croatian Mountain Rescue
Service, CMRS. It was initially restricted to terrain recon-
naissance and brief searches for areas of interest. However,
they soon began to be used in all phases of SAR missions
and in different types of terrain.

The success of using UAS for SAR missions depends
on the analysis of aerial images, which requires specialized
teams. In the case of the CMRS, each searching UAS
captures images every 4 seconds of flight, which means more
than 2000 images per day [1]. Typically, a person in an
image occupies less than 0.1% of the picture and is often
camouflaged, due to the variation of shadows, colors, reliefs,
and elements [1], [2].

The CMRS specialized personnel needs from 5 to 45
seconds to verify each image individually, according to
[1]. However, in 2020, there was at least one case of an
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unsuccessful CMRS mission even after 10 days of search,
using 6 aircraft and 340 people [1].

In the scope of image analysis, the large number of
captures and the inherent meticulousness make this task
prone to human failure due to fatigue and attention loss.
Therefore, the use of computer vision for the purpose of
SAR missions might be promising.

The main goals of this paper are to train image classi-
fication models in the context of SAR missions, make a
critical review of performance measures and visualizations,
and suggest new ones.

The next sections are described as follows. Section II we
provide a brief of works with similar objectives. Section III
describes HERIDAL, which is the data set used. Section IV
describes the considerations taken and the methodology used
to prepare and test the models to achieve the results discussed
in Section V. Section VI describes the final considerations
about this work.

II. RELATED WORK

In recent years, there were made some research work
publications about the use of computer vision in the context
of SAR missions, such as [1], [2], [3], [4], which are focused
in detecting people in the given images. In the case of the
first two listed works, the scenario is the wilderness while
the last two are focused on SAR missions in the sea.
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