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Detecting Violent Scenes in Movies by Auditory and Visual Cues
Gong Yu (Computer Applications)
Directed By Wang Weigiang

With the development of Internet technology and film industry, more and more
movies are widely spread, and some of them contain violent scenes more or less. On
one hand, audiences are prone to be attracted by violent scenes, and they are usually
considered as highlights of a film, so violence detection would be very useful for
movie skimming and highlight extraction. On the other hand, most parents in the
world generally do not hope their children exposed to scenes with too much violent
content, so automatic detection of violent scenes are also useful techniques to help
parents to prevent their children from watching such movies. Therefore, manual
labeling is expected to be ultimately replaced by automatic recognition and indexing
techniques, due to its high labor cost, and slow efficiency relative to the rapid pace of
film industry.

Based on the film-making rules and presentation patterns, we investigate the
techniques of detecting the violent content in movies automatically, and propose a
hierarchical model. Firstly, candidate violent shots with fast tempo, high loudness,
less speech, and less light music are detected from continuous video streams in a
semi-supervised way. Secondly, typical violence-related audio effects, such as
explosions, gunshots, struggle, weapons, smashes, engines, are further detected for the
candidate shots, and we manage to transform the confidences outputted by the
classifiers of various audio events into a shot-based violence score. Finally, the first
two-stage probabilistic outputs are integrated in a boosting way to generate a final
violent score for each shot of the movie. The four main contributions of the thesis are
summarized as follows:

1) Proposed a unified framework on automatic violence detection. Based on the
characteristics of violence, the framework could cope with not only the
Hollywood violent scenes composed of explosions, gunshots and car-racings, but
also those person-on-person violent contents with elements such as fighting,
swords, etc. On the basis of shot detection, it identifies violence from two layers
by audio-visual cues. At first, by taking violence as a universe concept, it detects
fast-paced scenes as candidate violent content to distinguish violence from
low-paced scenes. Furthermore, violence is depicted by some typical events
generally associated with violence, by which fast-paced sports content could be



2)

3)

4)

removed from the candidate set.

Modified the Semi-supervise Cross Feature Learning (SCFL) Method and applied
it in candidate violent shot detection. The performance of supervised learning
could be guaranteed if only large numbers of training samples are collected to
describe the distribution of feature spaces correctly. While labeling is such a
time-consuming work, a great mount of manual labors should be invested in.
Considering the labeling cost and the characteristics of our feature set, we
modifies a semi-supervised learning algorithm based on SCFL to locate candidate
violence shots, which only leverages abundant unlabeled data to boost the
classification accuracy, but also guarantees the quality of unlabeled data added to
training sets. The experiment shows our modified SCFL performs better than the
traditional supervised SVM method and the original SCFL.

Proposed an application-driven violent event detection algorithm. Since the audio
effects always consist of complicated sound conditions in movies, especially in
the violent scenes where multiple events occur simultaneously, it is difficult to
reach a satisfying accuracy on audio event detections. Therefore, we propose a
strategy which does not pursue a high accuracy of individual event detection, but
focus on how to separate violence-related audio events from others. SVMs and
HMMs are exploited to model the events. Additionally, we use an overall score
obtained by summing over weighted confidences for each audio effect as a
confidence measure of violence, so that the semantic of violence is inferred.

Designed and developed a movie violence detection software system based on the
hierarchical framework we proposed. When a movie is playing, the system
performs real-time shot detection and violence score computation of the current
shot, presenting a visualized impression to users.

In a word, the topic of the thesis is driven by practical application requirements. The

proposed methods provide a solution which can help users better manage their movie

resources and identify the violent content in movies more effeciently.
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