Healthg¥e GLOSSARY

Graduate Certificate in Machine Learning in Polymer Science and Engineering

Reinforcement Learning

Reinforcement Learning

Reinforcement Learning is a type of machine learning where an agent learns to make decisions by
interacting with an environment. The agent receives feedback in the form of rewards or penalties based on
its actions, which helps it learn the optimal strategy to maximize long-term rewards. Reinforcement
Learning is often used in scenarios where the outcomes are not known in advance, and the agent must
explore different actions to learn the best course of action.

Reinforcement Learning is based on the idea of trial and error learning, where the agent learns from the
consequences of its actions. The agent takes actions in the environment and receives feedback on the
quality of those actions, which allows it to adjust its strategy over time. The goal of Reinforcement Learning
is to find the optimal policy that maximizes the cumulative reward over time.

Reinforcement Learning involves three main components: the agent, the environment, and the rewards. The
agent is the learner or decision-maker that interacts with the environment. The environment is the external
system with which the agent interacts. The rewards are the feedback signals that the agent receives after
taking an action in the environment.

One of the key challenges in Reinforcement Learning is the trade-off between exploration and exploitation.
Exploration involves trying out different actions to discover the best strategy, while exploitation involves
using the known information to maximize rewards. Balancing exploration and exploitation is crucial for the
agent to learn efficiently and make optimal decisions.

Reinforcement Learning algorithms can be divided into two main categories: model-based and model-free.
Model-based algorithms learn a model of the environment and use it to make decisions, while model-free
algorithms directly learn the optimal policy without explicitly modeling the environment.

Reinforcement Learning has numerous practical applications, including game playing, robotics, finance,
healthcare, and autonomous driving. For example, Reinforcement Learning has been used to train agents to
play complex games like AlphaGo and Dota 2 at a superhuman level. In robotics, Reinforcement Learning
can be applied to teach robots how to perform tasks such as grasping objects or navigating through
environments.

Despite its potential, Reinforcement Learning also faces several challenges. One of the main challenges is
the problem of credit assignment, where the agent must correctly attribute the rewards it receives to the
actions that led to those rewards. This can be particularly challenging in environments with delayed rewards
or sparse feedback.

Overall, Reinforcement Learning is a powerful framework for teaching machines to make decisions in
uncertain and dynamic environments. By learning from feedback and experience, agents can improve their
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decision-making capabilities and achieve optimal performance in a wide range of applications.

Read online: https://certificates.HealthCareCourses.org.uk/glossaries/ HealthCareCourses (An LSIB brand) - 20 Jun 2026
3042418/reinforcement-learning



