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Background Challenge Principles Experience Scenario Questions Solution

| Background

■ Hypermedia (Web-based) Multi-Agent Systems: a class of multi-agent system
engineering principles which leverage the web to build uniform interactions among
heterogenous entities: e.g. people, software agents, devices, digital services, knowledge
repositories

■ The Web becomes the environment of a software agent

■ Connections with research domains of: Digital Twins, Knowledge Graphs, Web-of-Things
ThingDescription
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Background Challenge Principles Experience Scenario Questions Solution

| Challenge

■ Some Hypermedia MAS environments (e.g. smart building / building automation,
manufacturing) can exhibit a strong diversity of operation characteristics: e.g. diversity
of devices, diversity of device affordances, diversity of user preferences, diversity of
application scenarios

■ Learning an appropriate and efficient plan / control / policy of interaction is challenging
for a single agent

■ ... but

■ Humans may be able to provide the required knowledge to an agent

■ Agents may be able to share learning experiences among themselves
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| Principles

■ Humans tell agents how to work with devices and services in their environment in order
to obtain desired results.

■ Agents exchange information among them regarding how to operate APIs and how to
sequence actions to achieve the results obtained in their experience.
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| Experience

The AI Folk [aifolk.upb.ro] project explored exchanging pre-trained ML models among agents in
a community, based on the compatibility between a model and the current situation of the
agent.

The project provides valuable experience on integrating ML models dynamically, describing
them semnatically, and selecting them based on their properties.
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Smart building / Energy management | Scenario
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| Research questions

■ How to interact with a human user to determine the current situation in an area, what
are the users’ preferences, what is a desired set of actions?

■ How to determine the actions to take in order to fulfil the users’ preferences?

■ How to define and determine the available affordances of devices in a given context?

■ How to use those affordances to obtain the desired results in a the users’ context?
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Agent behavior Architecture | Towards a solution

WAIz – web-based hyperagents using AI models to create personalized plans.
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Agent behavior (1) Architecture | Towards a solution

■ The agent interacts with the user to obtain knowledge about the context of the user and
the user’s desired target.

■ The agent interacts with the user or with other agents in order to find how to achieve
the given target

■ Agents use LLMs for interaction in natural language, but structured knowledge is used
for Thing Descriptions, user manuals, plan libraries, etc
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Agent behavior (2) Architecture | Towards a solution

■ An agent can receive queries from other agents

■ It can tell other agents how to use a device, or how to use a set of devices to achieve a
goal

■ It can attach information on how well this worked
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Agent behavior Architecture | Towards a solution
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Thank You!

Questions are welcome!

[andrei.olaru@upb.ro, alexandru.sorici@upb.ro]
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