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1. Introduction
Semi-supervised learning is a new type of learning method between traditional supervised learning and unsupervised learning. The main idea of this method to introduce unlabeled samples into model training process to avoid performance degeneration due to insufficiency of labeled samples. The effectiveness of semi-supervised learning method have been demonstrated in various applications. 

This contribution proposes updates on the FS_AI4Media PD to include Semi-supervised Learning method.

1. Proposed Updates

6.1.4	Classes of AI/ML models
6.1.4.1	Introduction
Depending on the training method selected, AI/ML models can operate various types of operations as depicted in the figure below:
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6.1.4.2	Supervised learning
As explained in [Cunningham, P., Cord, M., Delany, S.J. (2008). Supervised Learning. In: Cord, M., Cunningham, P. (eds) Machine Learning Techniques for Multimedia. Cognitive Technologies. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-540-75171-7_2] supervised learning accounts for a lot of research activity in machine learning and many supervised learning techniques have found application in the processing of multimedia content. The defining characteristic of supervised learning is the availability of annotated training data. The name invokes the idea of a ‘supervisor’ that instructs the learning system on the labels to associate with training examples. Typically, these labels are class labels in classification problems. Supervised learning algorithms induce models from these training data and these models can be used to classify other unlabelled data. The analysis of supervised learning can be seen as the theory of risk minimization. Vector machines and nearest neighbour classifiers are probably the two most popular supervised learning techniques employed in multimedia research.
6.1.4.3	Semi-supervised learning
Semi-supervised learning is a method that combines supervised and unsupervised learning. It uses a small amount of labeled data and a large amount of unlabeled data to train an AI/ML model to improve its prediction ability. The benefits of this method include improving the accuracy of trained models, and saving time and cost of AI/ML model training. It can be used for classification, regression, and clustering tasks.

6.1.4.43	Unsupervised learning
The goal of unsupervised learning is to find the underlying structure of dataset, group that data according to similarities, and represent that dataset in a compressed format. Unsupervised learning is important in the processing of multimedia content as clustering or partitioning of data in the absence of class labels is often a requirement. The absence of class labels in unsupervised learning makes the question of evaluation and cluster quality assessment more complicated than in supervised learning. 

6.1.4.54	Reinforcement learning
Reinforcement learning (RL) is an area of machine learning concerned with how intelligent agents ought to take actions in an environment in order to maximize the notion of cumulative reward. Reinforcement learning is one of three basic machine learning paradigms, alongside supervised learning and unsupervised learning.
Reinforcement learning differs from supervised learning in not needing labelled input/output pairs be presented, and in not needing sub-optimal actions to be explicitly corrected. Instead the focus is on finding a balance between exploration (of uncharted territory) and exploitation (of current knowledge).

1. Proposal
We propose to update section 6.1.4 of the FS_AI4Media PD document based on the section 2 of this document.
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