A Rejection-Based Method for Event Detection in Video'
Margarita Osadchy and Daniel Keren

Department of Computer Science
University of Haifa
Haifa 31905, Israel
E-mail: rita@research.nj.nec.com,dkeren(@cs.haifa.ac.il

Abstract

This paper offers a natural extension of the newly introduced “anti-face” method to event
detection, in both the gray level and feature domains. For the gray level domain, spatio-temporal
templates are created by stacking the individual frames of the video sequence, and the detection is
performed on these templates. In order to recognize the motion of features in a video sequence, the
spatial locations of the features are modulated in time, thus creating a one-dimensional vector which
represents the event in the detection process.

The following applications are presented: 1) Detection of an object under 3D rotations in a video
sequence simulated from the COIL database, 2) Visual recognition of spoken words, and 3)
Recognition of 2D and 3D sketched curves. The technique is capable of detecting 3D curves in
viewing directions which substantially differ from those in the training set.

The resulting detection algorithm is very fast, and can successfully detect events even in very low
resolution. Also, it is capable of discriminating the desired event from arbitrary events, and not only
from those in a negative training set.

Possible applications of the techniques offered in this paper are in man-machine interaction,
surveillance, and search and summarization in video databases.
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1. Introduction

It is commonly accepted to divide the area of event detection into two parts: human action
recognition and general motion-based recognition. Most of the approaches for understanding human
actions require the existence of features which can be extracted from each frame of the image
sequence, and then action recognition is performed on those features. Some of these techniques
construct a 3D body model [23],[10],[13],[26],[28], some compute image measurements and apply
temporal models to interpret the results [16],[12],[20],[3],[5]-

Other related work focuses on direct motion recognition [27],[19],[6].[1],[8]. One of the interesting
recently proposed venues of research is the modeling of actions by basic flow fields, estimated by
principal component analysis from training sequences [1],[2]. The obvious difficulty in such an
approach is that computing optical flow is non-robust, which can affect recognition results.

In this paper, both the gray level and feature domains are treated by creating spatio-temporal
templates from the input sequence. We create these templates by stacking the video frames, and the
detection is performed on the frame stacks. The detection algorithm is a natural extension of the
newly introduced anti-face method [14].

Relevant research is proposed in [17] for lip reading. The sequence of images of a spoken letter
was taken as a 3D template, where the third dimension is time. The authors extended the eigenface
technique [24] to detect sequences of spoken letters. In this work we present detection of entire
words, in lower resolution, and without restricting the negative examples to lie in a small, pre-
determined set.

The lip reading task was also studied in [4],[9],[11][15],[18]. Most of the techniques extract some
features of the mouth area from each frame, and then perform recognition by matching.

Another attempt to unify the spatial and temporal domains is offered in [6]. A “motion-history
image” (MHI), which represents the motion at the corresponding spatial location in an image
sequence, is built. This image captures only motion-related information. As mentioned by the authors,
the weakness of such a technique is that in some cases it cannot discriminate between different
motion directions, for instance arm-waving in opposite directions. Another drawback is that the
approach will fail in the case of motion with self-occlusion. In later work [7], the recognition
framework was modified by computing local motion fields from the original MHI using a gradient-
based motion pyramid, and then characterizing an action by a polar histogram of motion orientations.

The advantages of our approach are:
1) The detection is very simple — convolution.

2) Negative examples are not restricted to a small, predetermined set, unlike some previous
research concerning lip reading, which was restricted to collections such as some of the
alphabet letters or the ten digits.

3) The detection performs well in very low resolution video, which is especially important for
real-time applications.

4) The detection operates directly on the gray level frames, and does not require high-level feature
extraction, which is time consuming and sensitive to noise.

5) The training does not require any negative examples.



Experiments have produced encouraging results. For example, the algorithm was able to
discriminate the sought word (e.g. ps cholog rom similar words (e.g. ps chological
although the training set does not contain an negative examples.
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