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Background and Objectives

Current Challenges

• Smart homes and web services are 
diverse, but integration is 
inadequate

• Existing generative AI Agent
cannot retain long-term preferences 
or context and is weak at 
interpreting ambiguous instructions

Research Objectives

• Integrate agents that understand 
personal context to automate tasks

• Infer user intentions from 
ambiguous instructions to provide 
optimal support
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System Overview

Orchestrator
Maintains long-term and 
short-term memory and 
supplements context
Decomposes ambiguous 
utterances into concrete tasks

Model Context Protocol (MCP)
Standardizes functionalities 
and connects heterogeneous 
agents in an extensible manner

Browser Agent
Web operations & 
information search

IoT Agent
Device control & sensors

Lifestyle Agent
Knowledge search & 
recommendations

Scheduler Agent
Scheduling & reminders

Expert AgentsCentral mechanism
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Architecture and Memory Mechanism 3



Life-Style Agent Scheduler Agent

FAISS(Facebook AI Similarity Search)
Local vector store for fast similarity 
search

Embeddings
multilingual-e5-large for accurate 
multilingual (incl. Japanese) semantic 
search

Function Calling
Tools defined with JSON Schema

SQLAlchemy
Python-controlled access to 
relational data
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Architecture of the Life-Style Agent 5



Lify-Style Agent 6

I'd like some 
suggestions for 

tonight's dinner menu.



Architecture of the Scheduler Agent
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Scheduler Agent 8

Make plans for dinner 
tonight at 8pm.



Browser Agent IoT Agent

Browser-use
A web page manipulation library 
using an LLM. It extracts and 
streamlines reactive elements in the 
'observe–think–act' loop.

MicroPython
Lightweight Python running on 
Raspberry Pi Pico W, enabling 
simple hardware control.

Llama-cpp-python
Executes quantized models (gguf
files) running on edge devices.
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Examples of IoT Devices 10



Architecture of the IoT Agent 11



IoT Agent 12

After moving forward 
for 5 seconds, turn on 

the LED.



Architecture of the Browser Agent 13



Browser Agent 14
Please tell me five AI-

related news stories that 
happened in the past week.



Technologies Used in the 
Orchestrator and Memory Updating

Orchestrator Memory

LangGraph
Used for controlling flow among 
agents, managing state, and 
branching/merging tasks.

LangChain
Used as an interface for interacting 
with the LLM (large language model).

MCP
Adopted as the connection interface 
when calling external agents.

Structured JSON
Manage short-term memory + long-
term memory with two json files

LLM Integration
Generate and update based on chat 
history

Semantic Diffing
Updates only changes, prevents 
duplicates
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Architecture and Memory Mechanism 16



Orchestrator 17
After researching today’s 

weather in Hon-Atsugi, add 
it to today's notes and 

display the contents on the 
screen.

1. Browser Agent

2. Scheduler Agent

3. IoT Agent



Operation of the Orchestrator

Plan
Execute

(Each Agents)
Review

Long-Term Memory
Address & Hobbies

Short-Term Memory

Recent Context

• Personalized memory: Long-term + Short-term context for intent

• Agent execution: Call & supervise specialized agents via MCP

• Review loop: Validate results and retry when needed

User Input End
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Evaluation Scenarios (10 cases)
Prepared 10 scenarios that require collaboration across multiple agents, such as 

Ambiguous instruction → Web search → Lifestyle support response 
→ Schedule registration → IoT notification.

Task example:
"I wonder if there's a shop nearby that has my favorite food. If there is, add it to 
today's notes and then display the store's name on the display."

• Criterion 1: Whether a search related to the user's preference (favorite food) was 
performed.
• Criterion 2: Whether it was recorded in the notes.
• Criterion 3: Whether the store's name could be displayed on the display.
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Baseline (without memory)
A state that retains no personal 
information

With memory (fictitious data for 
evaluation)
A state that behaves according to 
personal data such as address, 
hobbies and health condition

Evaluation Metrics
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Achievement Degree + Question Penalty
Set multiple sub-goals (criteria) for each scenario and determine success (○) or 
failure (×) for each criterion

Score
G = number of successes, Q = number of questions asked (times additional 
information is requested from the user)
Score = max(0, G − Q) (user burden, i.e., questions, is treated as a deduction)

Experimental Conditions 21



Evaluation Results Without and With Memory
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Results

• Task completion rate improved 1.7 times and confirmation questions 
became unnecessary.

• Personalization became possible based on user attributes and 
history.
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Effects of the Memory Mechanism



Challenges

• Errors in time perception remain due to the 
knowledge cutoff of the LLM.

• Introducing multimodal models and 
real-time RAG is a future challenge.
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Remaining Challenges
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