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Technology Research of Audio Classification in Sports Video Analysis
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Supervised by: Huang Qingming (Professor)

With the rapid increase in speed and capacity of computer, hardware and
networks, multimedia data, which includes image, video and audio, have been widely
used in various applications.

Audio data is an integral part of multimedia data and effective clue to
multimedia analysis and understanding. However, raw audio data is non-semantic and
unstructured binary stream which lacks for semantic description and structured
organization, bringing much difficulty for audio information processing and analysis.
Therefore, how to automatically and effectively extract the structured information and
high-level semantics is critical to audio and video analysis, understanding and
retrieval. Content-based audio classification is the key technology to solve this
problem.

The analysis framework is based on the content-based audio classification
technology and taking sports video as the research object. The research consists of the
audio structure analysis, low-level feature extraction and selection, statistics based
audio classification algorithm. The main contribution of the thesis can be concluded
as follows:

1. An AdaBoost- based audio classification algorithm is proposed. The main
idea is combining multiple weak classifiers into a single strong classifier.
Compared with other statistical learning method, this method is fast and
accurate, and it can automatically select the most powerful features during
training process.

2. Based on the class imbalanced dataset, a novel ensemble under-sampling
strategy is proposed, which samples several subsets from the majority class,
trains a learner using each of them, and combines the outputs of those
learners. During the sampling process, each trained classifier is used to guide

the training of subsequent classifiers. In this way, it can weaken the adverse



effect of the imbalanced dataset and retains the most informative data in the
major class.

3. Multi-task learning is researched and applied to audio classification. The
main idea is to learn a low-dimensional predictive structure from unlabeled
data of the source domain and transfer the structure to the task domain. This
method can deeply mine the useful information of the unlabeled data
irrespective of the amount of the labeled data available, and it can be
employed to tackle the audio classification problem across different
domains.

In conclusion, the thesis has conducted a comprehensive research on audio
classification and proposes effect audio keyword extraction algorithms considering
the characteristics of the sports video.
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