
             Unit IV: Planning and Learning  

  

4.1 Components of Planning Systems  

 A planning system is an automated problem-solver that determines a sequence of actions, called 

a plan, to achieve a specific goal. Though  

different types of planning exist (e.g., in artificial intelligence, project management, or 

manufacturing), the core components are based on the same principles.   

 

Core components of an automated planning system  

Initial state: A complete and accurate description of the world at the starting point of the planning 

problem. In the context of a robotic system, this might include the robot’s current location, the 

location of objects, and the status of different components.  

Goal state: The desired outcome that the planning system aims to achieve.  

This is a description of what should be true once the plan has been executed.  

For example, a goal state could be defined as “the robot is holding the object.”  

Actions (or operators): A set of possible moves or steps the system can take to change the state of 

the world. Each action is defined by:  

Preconditions: A list of conditions that must be true for the action to be performed.  

Effects: The changes that occur in the world’s state after the action is executed.  

Plan generator: The algorithmic core that performs a search through the state space to find a 

valid sequence of actions that leads from the initial state to the goal state. This process is akin to 

finding the best path through a complex map of all possible situations.  

State space: The set of all possible situations or configurations of the world that the planning 

system can reach. This is essentially a map that the plan generator explores to find a solution.  

Plan: The final, ordered sequence of actions that the plan generator creates to move the system 

from the initial state to the goal state.  

Execution monitor: A module that oversees the implementation of the plan in the real world. It 

tracks progress, detects if anything goes wrong, and can trigger a replanning process if necessary.  

Knowledge base: The system’s understanding of facts and rules about the world and the specific 

domain. It informs the plan generator about how different actions affect the environment.   



 

Optional and advanced components  

Some planning systems may also include more advanced components for handling complexity 

and real-world uncertainty.   

Heuristic functions: Information that guides the plan generator’s search to find a solution more 

efficiently. A heuristic helps the system make educated guesses about which actions are most 

likely to lead to a solution.  

Plan repair/replanning module: A component that can modify or create a new plan in real-time if 

the execution monitor detects a problem or an unexpected change in the environment.  

Hierarchical Task Network (HTN): A component used for more complex planning problems. It 

breaks down large, high-level tasks into a hierarchy of smaller, more manageable sub-tasks.  

Demand planning: In manufacturing contexts, this component analyzes historical data and 

market trends to forecast future demand, informing the production planning process.  

Strategic and tactical planning: In business-focused planning systems, these components are 

responsible for long-range, high-level objectives and translating them into more immediate, 

tactical actions. 


