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Over the past few years, artificial intelligence (AI) has
achieved great success in a variety of applications, such as
image classification and recommendation systems. This suc-
cess has often been achieved by training machine learning
models on static datasets, where inputs and desired outputs
are provided. However, we are now seeing a shift in this
paradigm. Instead of learning from static datasets, machine
learning models are increasingly being trained through feed-
back from their interactions with the world. This is particu-
larly important when machine learning models are deployed
in the real world, as their decisions can often have an im-
pact on other agents, turning the decision-making process
into a multi-agent problem. As a result, multi-agent learning
in complex environments is a critical area of research for the
next generation of AI, particularly in the context of cooper-
ative tasks. Cooperative multi-agent learning is an essential
problem for practitioners to consider as it has the potential
to enable a wide range of multi-agent tasks.

In this presentation, we will review the background and
challenges of cooperative multi-agent learning. We will sur-
vey our research that aims to address challenges in the fol-
lowing areas:
• Scalability and cooperation in multi-agent learning, in-
cluding studies on (Han et al. 2019; Du et al. 2019; Xu et al.
2020; Du et al. 2021a; Fang et al. 2019; Mguni et al. 2021).
• Evaluating AI agents, including studies on (Yan et al.
2022; Du et al. 2021b).
• Human-in-the-loop interactive learning for robust and
trusted decision making, including studies on (Kazantzidis
et al. 2022; Gu et al. 2022; Liu et al. 2022).
• Various applications of cooperative multi-agent learning,
including (Ruan et al. 2022; Xu et al. 2020; Wang et al.
2021; Chen et al. 2021).
We will also discuss future directions for research in this
field.
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