MVA manuscript No.
(will be inserted by the editor)

Affordable Person Detection in Omnidirectional Cameras
Using Radial Integral Channel Features
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Abstract Omnidirectional cameras cover more ground
than perspective cameras, at the expense of resolution.
Their comprehensive field of view makes omnidirectional
cameras appealing for security and ambient intelligence
applications. Person detection is usually a core part of
such applications. Conventional methods fail for omnidirectional images due to different image geometry and
formation. In this study, we propose a method for person
detection in omnidirectional images, which is based on
the Integral Channel Features approach. Features are extracted from various channels, such as LUV and gradient
magnitude, and classified using boosted decision trees.
Features are pixel sums inside annular sectors (doughnut
slice shapes) contained by the detection window. We
also propose a novel data structure called radial integral
image that allows to calculate sums inside annular sectors efficiently. We have shown with experiments that
our method outperforms the previous state of the art
and uses significantly less computational resources.
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1 Introduction
We are entering an era where humans and intelligent
systems will co-exist in factory and office environments,
smart cities and roads, and home environments. Intelligent systems need to detect humans in order to protect
them, serve them and communicate with them. Person
detection is a crucial step for surveillance, autonomous
vehicles and assisted living applications. Depending on
the application domain, detecting the body of a human
being is called human detection, pedestrian detection or
person detection. Many applications require the detection of multiple persons using video sensors, as well as
the tracking of detected persons, their re-identification
in different camera views, and at later times, the classification of their actions. The detection of persons in an
environment using minimal computational resources is
a challenging first step.
Many person detection studies use conventional perspective cameras. In that case, multiple cameras are
needed to cover the ground of interest [1]. Omnidirectional cameras have a very wide field of view and might
reduce, if not eliminate, the need to use multiple perspective cameras. However, the use of omnidirectional
cameras for object detection has been limited. This is
partly because conventional camera approaches are not
directly applicable and need to be modified in a theoretically correct and practical manner to be used with
omnidirectional cameras. In this work, we propose a
method to perform person detection directly on images
obtained by omnidirectional cameras. Our method requires minimal computational resources to achieve the
state of the art person detection performance.
Our contribution in this paper is twofold. First, we
introduce a novel integral image scheme for omnidirectional images to speed up feature extraction. Integral

