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Multi-agents system
A multi-agent system (MAS) is a group of 
agents that interact with each other and 
the environment to achieve goals.

Each agent in the system is autonomous 
and has its own local view, meaning that 
no agent has a complete global view of 
the system.

MAS can solve complex problems that 
are difficult or impossible for an individual 
agent or a monolithic system to solve.



Why a warehouse?

• Complex tasks requiring coordination 
among multiple agents

• Improving warehouse flexibility and 
adaptability

• Better fault tolerance and robustness in 
warehouse operations
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Java
Object-Oriented programming language

● Define environment's state 

● Provides a Graphical User Interface (GUI)

● Handle environmental percepts

● Execute agents’ actions



Jason
Open-source interpreter for AgentSpeak

● Provides a platform for MAS development

● Enhances AgentSpeak with additional 
features and constructs

● Program agents' behaviors and decision-
making



Agentspeak(L)
Logic-based agent-oriented programming language

● Based on BDI agent architecture

● Enables agents to reason about beliefs, 
desires, and intentions

● Supports decision-making and action 
execution based on reasoning



BDI Architecture
Belief-Desire-Intention architecture

● Beliefs: Agent's knowledge 
about the world

● Desires: Agent's goals

● Intentions: Agent's plans for 
achieving goals



System 
architecture
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MAS main’s components

Environment
The space where agents 

interact and perform 
actions

agents
Autonomous entities 

with specific goals and 
decision-making abilities

communication
Enables agents to 

exchange information 
and coordinate actions



environment

components
- 6 racks
- Stock
- Courier
- 2 Robots
- 2 Docker stations

15x15 grid cells

Basic path search algorithm 
for agent movement

Percepts: 
• object and agent locations
• stock availability
• rack state



Java components and relationships



Agents definition
Agents are autonomous software entities that perceive their environment through sensors and 
make decisions based on their internal rules or conditions. They then perform actions or interact 
with the environment through actuators to achieve their goals.



• Handles Courier agent's requests
• Picks items from filled racks and 

delivers them to Courier

• Handles deliveries to buyers
• Requests items from Robot 2 

every 10 seconds

stock
• Manages item availability
• Refills items when empty 

(requested by Robot 1)

Agents and Their Roles

Robot 1
• Fills racks with items
• Picks items from Stock agent

Robot 2

courier



agents interactions and communication

Agent interactions
• Robot 1 and 2 perceive rack states 

from the environment.

• Robot 1 interacts with Stock to ask 
the refill and waits for the event.

• Courier interacts with Robot 2 to 
requests items.

• Robot 2 interacts with the Courier 
to inform him about the items 
delivered.

Collaboration benefits

• Efficient warehouse 
operations

• Stock never empty

• Racks always filled

• Courier requests satisfied



warehouse
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Future works

Dynamic Request 
Quantity

Advanced Pathfinding 
Algorithms

Enhance courier agent's 
capability to request variable 
item quantities.

This can improves flexibility 
and responsiveness.

Goal Suspension and 
Task Reassignment

Enhance navigation efficiency 
to prevent overlaps and 
minimize travel distances.

This can optimize resource 
utilization and reduce delivery 
times.

Mechanisms for goal 
suspension and reassignment 
during recharging periods.

This can ensure robustness 
and a better fault tolerance.



— Ryunosuke Satoro

“Individually, we are one drop. 
Together, we are an ocean.”
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