nnRr g sk

Information asd Rabot Technclogy THE UNIVERSITY OF TOKYO
Retearch lrdsatve

Press Release
Dec. 17, 2008

The University of Tokyo

Technology that supports dish washing
with kitchen robots

1. Overview

The Tokyo University IRT Research Agency has developed a technology that supports dish washing
using “kitchen robots.” This is one of the core technologies for robots that will support housework and long-
term care in Japan’s aging society.

2. Details

Since 2006, the University of Tokyo, Toyota Motors Corp., Olympus Corp., Sega Corp., Toppan Printing
Co. Ltd., Fujitsu Laboratories Ltd., Panasonic Corp., and Mitsubishi Heavy Industries Ltd. have been
participating in the “Special Coordination Funds for Promoting Science and Technology” project, which is
supported by the science and technology incentive funds offered by the Ministry of Education, Culture,
Sports, Science and Technology (MEXT), Japan. The “IRT Foundation to Support Man and Aging Society”
project was conceived by President Komiyama, University of Tokyo. This project aims at conducting R&D

activities and developing significant innovations in the next 10 to 20 years. The Tokyo University IRT

Research Agency (Director: Isao Shimoyama), which is the leading agency in the implementation of this
project, in collaboration with Panasonic Corporation, has developed a kitchen robot that supports dish
washing using a dishwasher, while carefully handling dishes placed in the kitchen, by integrating robot
technologies into a kitchen environment.

The aging society in Japan is expected to be characterized by an increase in households where
housework represents a significant burden; for example, single-person households, or households with
seniors requiring long-term care. By reducing the burden of cleaning up dishes after a meal, the recently
developed technology will enable people to devote more time to caring for seniors or children, working, or
other activities, thereby contributing to the support of housework and long-term care in an aging society.
“Cleaning up dishes after a meal” can be divided into four main processes: transporting dishes (clearing
the table); disposing of leftovers; washing dishes; and putting dishes away. The newly developed
technology for handling dishes is an important elemental technology essential to all four of these
processes. In addition to supporting dish washing, as presented here, this technology can be used to
automate many other processes, including putting dishes away in cabinets.

This new technology for handling dishes is comprised of two main technologies: (1) a real-time information
feedback control technology for information obtained from multiple sensors; and (2) a manual search
manipulation technology that uses MEMS touch sensors and an end effector with multiple types of sensors
built in.

o Outline of technology for handling dishes

(1) Real-time information feedback control technology for information obtained from multiple sensors

In order to enable robots to handle dishes and other fragile objects without breaking them, those robots
must be able to respond instantaneously to touch information sent from multiple types of sensors, and
adjust its actions accordingly. One method of achieving a rapid response is a configuration method in
which the robots are programmed to execute a specified action reflexively when a given piece of sensory
information is obtained.
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Because the systems controlling the actions are frequently interchanged, however, it is difficult to describe
the actions required to achieve high-level goals such as cleaning up dishes after a meal. In the case of
actions with task goals like cleaning up dishes after a meal, the sensory information to be focused on is
limited, so an effective method is to have a facilitator that controls the actions monitor the sensory
information in parallel as required, and to gather information while making judgments on the actions to be
executed. We have developed a software configuration method for accomplishing complex tasks using the
following approach: Processes that requires fast, simple responses are processed in parallel with a
separate thread; comprehensive judgments are made based on information with a wide scope of both time
and space; and actions are planned accordingly.

(2) Manual search manipulation technology that uses MEMS touch sensors and an end effector with
multiple types of sensors built in

By using an end effector with multiple types of sensors built in, we have achieved a manipulation
technology that handles dishes with “manual search” by effectively utilizing the unique characteristics of
individual sensors. Before the robot touches the dishes, object surface information is obtained using a
proximity sensor, and after the dishes are touched, strength information is obtained using pressure sensors
and MEMS touch sensors. In the past, strength information was obtained using 6-axis sensors in the wrist,
but there was significant error due to hand movement and the effects of weight, and this factor had a
negative effect on accurate movements. MEMS touch sensors can measure strength in both vertical and
shear directions, so it is possible to adjust the grip strength to control slipping of the gripped object and
also adjust the pressing, thus achieving actions that trace the surface of the object.

MEMS touch sensors are comprised of 2 cm x 2 cm ultra-compact MEMS 3-axis touch sensor chips
embedded in a flexible rubber material. The University of Tokyo and Panasonic Corporation jointly
developed MEMS touch sensors in which each individual sensor can measure weight with an accuracy of
0.3 g. These sensors won the “Most Outstanding Robot” award in the “This Year’s Robots” awards
sponsored by the Japanese Ministry of Economy, Trade and Industry.

Reference: http://www.robotaward.jp/prize/01/ [in Japanese only]

(Note 1) “Creation of IRT Platforms to Support People in an Aging Society” Project
Japan is relatively advanced in these issues , and its aging and shrinking population is becoming an issue
for the whole society, including not only the generation in need of nursing care, but also those about to
retire, and those of working age through to children. In an aging and shrinking society , there are many
causes of concern, such as labor shortage due to declining numbers of workers, increasing health
concerns and social security costs due to increasing number of seniors, increasing domestic workload due
to increasing single-person and elderly households, and increasing nursing-care workload due increasing
number of people requiring nursing care. The use of robots will aid in addressing these concerns.
The creation of the “new industries in support of people and society” through the collaboration of
universities and industries holds great promise for the introduction of household robots. By integrating IRT
with the Social Sciences, the “IRT Foundation to Support Man and Aging Society” project will create new
innovation to support people and society and help Japan maintain its level of prosperity in light of an aging
and shrinking population.
The goal of this project is to produce leading-edge, joint creations and new industries through
collaboration between industries and universities, to follow after automobile and computer industries.

(Note 2) According to the Basic Science and Technology Plan, an innovation is defined as a new thing or
method that brings about new social and economic value by combining scientific discoveries and
inventions, paving the way for further developments. (Ref: MEXT homepage http://www.mext.go.jp/
a_menu/kagaku/kihon/main5_a4.htm)

3. Contact Information
Management Office, Information and Robot Technology Research Initiative,
The University of Tokyo
TEL: +81-3-5841-1625 E-mail: IRT-office@irt.i.u-tokyo.ac.jp
URL: http://www.irt.i.u-tokyo.ac.jp
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