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Summary of the project 

We aim to develop a versatile humanoid robot, AIREC (AI‑driven Robot 

for Embrace and Care), capable of supporting humans in real‑world 

applications such as welfare and caregiving, where severe labor shortages 

are imminent. AIREC will perform a wide range of highly complex physical 

tasks and engage in real‑world communication with humans through 

emotions generated from its own embodied system. Specifically, we will 

pursue innovation of high‑power humanoid robot bodies designed for 

integration with end‑to‑end AI, and realization of diverse physical tasks 

through deep predictive learning and robot foundation models, thereby 

advancing AI and robotics together. Through these efforts, we will 

implement physical support tasks that involve interaction with humans, as 

outlined below. 

 

 

 

 

 

 

Household task support  Transfer assistance between bed and wheelchair 

Milestone by 2030 

By 2030, we aim to realize diaper‑changing tasks using smart robots — a 

representative care activity that encompasses all fundamental caregiving 

and nursing actions such as repositioning, wiping, and dressing/undressing, 

and for which the demand for support in real‑world care applications is 

extremely high.  

 

 

 

 

 

 

Bedside care support using smart robots 

Project structure 

 

 
Goal3 Realization of AI robots that autonomously learn, adapt to their environment, evolve in intelligence and act alongside human beings, by 2050. 

R&D Goal 2
AI systems for smart robots

R&D Issues
◆ Flexible interaction with dynamic environment 

by smart robots
◆Construction of robot foundation models that 

can operate multiple smart robots
◆Mathematical approach to AI for smart robots
◆ Scaling Whole-Body Contact-Rich Interactions for 

Assistive Robotics
◆Research and development on integrating 

imitation learning and reinforcement learning 
using virtual environments

◆Research and development of 
emotion-prediction models for interaction based 
on smart robots’ bodily representations
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R&D Goal 1
Body and control system 

for smart robots
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R&D Issues
◆Soft robot hardware that can 

physically support humans with 
contact

◆Development of robot systems 
capable of performing tasks with 
higher power output than 
humans

Sub PM Mitsuhiro KAMEZAKI
University of Tokyo
/Waseda University

Yoshihiro MURAGAKI
Kobe University

Sub PM Etsuko KOBAYASHI
University of Tokyo

Kenichi OHARA
Meijo University

Toshie TAKAHASHI 
Waseda University

Technology
collaboration

Feedback

Feedback

Real-world 
implementation

R&D Goal 3
Technologies for welfare and 

medical care with smart robots
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R&D Issues
◆Development of robot systems that can 

flexibly accommodate diverse human 
bodies and physiological conditions, 
enabling deployment in welfare and 
medical applications 

◆Construction of systems for deploying 
smart robots in welfare and medical 
environments, along with on-site 
verification

◆Development of robot intelligence for 
welfare and medical applications and 
construction of a software platform for 
smart robots

◆ Examination of ELSI issues related to 
the application of smart robots in the 
caregiving domain


