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Abstract— While action recognition has become an important
line of research in computer vision, the recognition of particular
events, such as aggressive behaviors, or fights, has been relatively
less studied. These tasks may be extremely useful in several video
surveillance scenarios, such as psychiatric wards, prisons, or even
in personal camera smartphones. Their potential usability has led
to a surge of interest in developing fight or violence detectors.
One of the key aspects in this case is efficiency, that is, these
methods should be computationally fast. ‘“Handcrafted” spatio-
temporal features that account for both motion and appearance
information can achieve high accuracy rates, albeit the computa-
tional cost of extracting some of those features is still prohibitive
for practical applications. The deep learning paradigm has been
recently applied for the first time to this task too, in the form
of a 3D convolutional neural network that processes the whole
video sequence as input. However, results in human perception of
other’s actions suggest that, in this specific task, motion features
are crucial. This means that using the whole video as input
may add both redundancy and noise in the learning process.
In this paper, we propose a hybrid ‘“handcrafted/learned” feature
framework which provides better accuracy than the previous
feature learning method, with similar computational efficiency.
The proposed method is compared to three related benchmark
data sets. The method outperforms the different state-of-the-art
methods in two of the three considered benchmark data sets.

Index Terms— Fight recognition, violence recognition, Hough
forests, deep learning, 2D convolutional neuronal network.

I. INTRODUCTION

N RECENT years, the task of human action recognition

from video has been tackled with computer vision and
machine learning techniques, see surveys [1]-[3]. Experimen-
tal results have been obtained for recognition of actions such
as walking, jogging, pointing or hand waving [4]. However,
action detection has been devoted comparatively less effort.
Violence detection is a task that can be leveraged in real-life
applications. While there is a large number of studied datasets
for action recognition, specific datasets with a relevant number
of violent sequences (fights) were not available until [5], where
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the authors created two specific datasets for the fight/violence
problem testing state-of-the-art methods on them. The main
task of large-scale surveillance systems used in institutions
such as prisons, schools and psychiatric care facilities is gener-
ating alarms of potentially dangerous situations. Nevertheless,
security guards are frequently burdened with a large number
of cameras where manual response times are frequently large,
resulting in a strong demand for automated alert systems.
Also, this type of systems must be very efficient because there
is generally a large number of surveillance cameras which
must be processed. Similarly, there is increasing demand for
automated rating and tagging systems that can process large
amounts of videos uploaded to websites. Since smartphones
are often used to record beatings, efficient mobile implemen-
tations are desired too.

This work is based on the assumption that fights in video
can be reliably recognized by kinematic cues that represent
violent motion. This idea is inspired by a body of research
on human perception that has shown that the kinematic pat-
tern of movement is sufficient for the perception of other’s
actions [6]. More specifically, empirical studies in the field
have shown that relatively simple dynamic features such as
velocity and acceleration correlate to emotional attributes
perceived from the observed actions [7]-[10], albeit the degree
of correlation varies for different emotions. Thus, features
such as acceleration and jerkiness tend to be associated with
emotions with high activation (e.g. anger, happiness), whereas
slow and smooth movements are more likely to be judged
as emotions with low activation (eg. sadness). This same
essential idea has been also supported by research on the
computer vision side [11], [12]. These authors demonstrate
that kinematic patterns of movements and dynamic features
are representative for the perception of high-energy actions.
In other words, motion carries most of the information useful
to discriminate fight/violence sequences. Moreover, motion
information could be much more important than appearance in
this task. Following these experiments we propose to leverage
the high-motion areas in this type of sequences using spatial
features combined with a spatio-temporal classifier to learn
when and where the fight/violence actions could be occurring.

Still, in line with the classical approach to machine learning,
“handcrafted” features have been mostly used in previous
work related to this task. In this work, features are learned
using a Convolutional Neural Network trained with images
that summarize the content of video sequences. In this respect,
the proposed method can be considered hybrid in the sense that
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