
Overall weight of the construction machine reduced by
more than 200 kg

Further improvement of the performance of the hydraulic
excavators through weight reduction

[Research Overview] Each part of the 1-ton class hydraulic excavator is designed and prototyped 
using the composite material (CFRP) to reduce its weight.
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 Original Iron hydraulic excavator

3rd RFP : Automatic and autonomous exploration technology ／ Solution Creating Research

Development and field verification of remote operation of excavators and lightweight
construction system capable of automatically mounting and removing attachments

Institutions：Taguchi Industries, Tokyo University of Agriculture and Technology

In recent years, there has been an increasing demand 
for interior demolition of high-rise buildings concomi-
tant with urban development as well as for employment 
in disaster sites. However, there are some challenges for 
constructions on the ground such as the weight reduc-
tion, remotization, and automation of construction ma-
chinery. 
On the other hand, the machinery used in the space for 
the construction of a lunar base must be capable of 
remote and automated operation of large lightweight 
and unmanned equipment to reduce the cost of trans-
portation from the Earth.
Therefore, in this study, we have used materials differ-
ent from conventional ones to design and prototype 
lightweight components of the construction machine 
while maintaining the size, performance, and functions 
of the machinery. In addition, we have designed and 
prototyped new systems such as remote control, electri-
fication, and function automation of the construction 
machinery, with a view to commercialize it in the future.

① Design and prototype the body frame of a 1 ton class 
hydraulic excavator and its running parts with light-
weight materials, carry out the evaluation, test oper-
ability, and reduce the weight of excavator.

② Design and prototype a 1 ton class hydraulic excava-
tor with remote operation, electrified driving, auto-
mated attachment, and detachment system for con-
struction machinery, and carry out performance-
evaluation tests.

③ Design and prototype the bucket of a hydraulic exca-
vator with lightweight material, perform evaluation 
test, and reduce the weight of the excavators.

November 2017 to October 2020

Project title

Project outline

Objective Contents

Cell cycle construction
(labor-saving building technology)

Labor-saving maintenance
through improved maintainability
・Detachable inner layer
・Simplified replacement of wiring and piping 

IoT-based housing
・Sensor controls for better living
・House management by sensor alert

Labor saving during construction
and expansion 
・Simple and fast skeleton construction
・Simplified wiring and piping
・Reuse and expansion technologies
・Construction technologies in disaster
   areas and remote areas

Optimized energy usage
・ Autonomous energy circulation
・ Other self-contained housing
    infrastructure

F1 housing (home of the future)
Home of the future proposal focused on 2050

(provisional)

Sustainable housing

Autonomous Circulation System
(Labor-saving technology for maintaining life)

3rd RFP : Automatic and autonomous exploration technology ／ Solution Creating Research

We are developing construction technologies for the 
flexible up- and downsizing of structures and new hous-
ing systems that are easier for non-specialists to con-
struct and for residents to maintain.
Structures: We are developing a new building method 
(the cell cycle method) that allows structures to be 
easily expanded, reduced, and rearranged.
Systems: We are developing systems for self supporting 
energy with the goal of achieving autonomous circula-
tion and infrastructure-free deployment as well as 
autonomous energy utilization and maintenance 
systems that can ensure continuous safety and comfort 
by using sensors and other devices to monitor various 
types of information necessary to maintain life and the 
state of the structure.
Space-related applications: We are identifying the 
design conditions of construction in space by classifying 
them into environmental factors, transport factors, 
infrastructure factors, etc.

1. Study on the home of the future: We are creating the 
home of the future concept and investigating appli-
cable technologies to develop and deploy technolo-
gies related to the new sustainable housing system.
2. Cell cycle method: We are pursuing research and 
development of the “interjoint” method for the con-
struction and mass production of trial buildings.
3. Autonomous energy use and maintenance: We are 
developing housing systems that use IoT for mainte-
nance and investigating autonomous energy systems 
for the construction and mass production of trial 
buildings.
4. Identification of design conditions: We are investi-
gating the external conditions and various require-
ments and performance standards to prepare draft 
standards for the design of facilities.

 October 2017 to September 2020

Construction of a sustainable new housing systemProject title

Institutions：Misawa Homes Co., Ltd., Misawa Homes Institute of Research and Development Co., Ltd.,
　　　　　　  National Institute of Polar Research

Project outline

Objective Contents
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