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development teams were changed and modified during the past 
twelve years to try and find the right mix to overcome the 
constantly reducing pool of government dollars and a lack of 
industrial profit incentive that drove previous successes. 

Three factors came up as the most significant:  the decline in 
international collaboration; the loss of an incubator facility; and 
lack of profit potential for Industrial partners.  While profit 
potential cannot be easily overcome, this paper will not 
comment on export policy decisions that are, as they should be, 
left for the Japanese government and people to decide, the other 
two factors are within the immediate realm of possibility and 
reflect the growing realization that collaborative efforts in an 
era of declining R&D resources represent potential savings and 
efficiencies for well formed, complementary, consortia based 
research teams and that transition of highly complex 
technologies need an incubator facility for risk mitigation and 
technology maturity.  This is especial true for nonlinear and 
compound-complex systems with direct human interaction.  
Note that in many industrial robotics applications, humans are 
not even allowed on the assembly line floors during operation.  
Finally, though incubator facilities are expensive, when faced 
with a national level research effort (especially when there is 
little industrial profit potential), the creation of a government or 
private, not-for-profit incubator may be the best opportunity to 
transition technologies and intellectual property to industrial 
partners for final development and delivery (technology 
transition to industry). 

This topic is too broad for a paper of this scope; however, the 
concept of supporting both national and international R&D is 
here.  The research community must perform internal analysis 
of current methods and models and help their government 
partners, industry, and academic institutions understand when 
particular models should be implemented based on a multitude 
of parameters based on national and practical goals. 

V. SERVICE ROBOTS AND HUMANOID RESCUE ROBOTS 

     Japan is a leader in human-like robots which can run, dance, 
talk and perform many human tasks such as pouring a drink –as 
demonstrated by Honda’s ASIMO.  Japan has a long history of 
developing these types of robots inspired by the karakuri 
ningyo, or mechanical dolls. These were developed during the 
Edo period (1603–1867). 

ASIMO has 34 degrees of freedom (DOF), it can run up to 
3.7 mph (6 km/ hour), it has a five hand for grasping and it can 
operate for an hour on its battery.  This system is too expensive 
for most applications yet this technology would be ideal for 
collaboration with the U.S. to develop affordable rescue robots.   
However, Korea has developed a competitor to the ASIMO 
called Hubo.  The project was headed by Professor Jun-Ho Oh 
of the Machine Control Laboratory in the Department of 
Mechanical Engineering at KAIST and originally developed 
from 2002–2005 at an estimated costs of  less than $1 million 
versus an estimated $300 million over 20 years for the ASIMO 
[10]. While Korea’s Hubo is not as advanced as ASIMO, Japan 
should exploit its service robot technology in collaborative 
projects before it is surpassed by its rivals. 

A. Other Japanese Humanoid Robots 

The HRP-4 from Kawada Industries Inc. has 34 DOF and 
responds to voice commands.   The HRP-4C from the National 
Institute of Advance Industrial Science and Technology is a 
life-like woman which is over 158 cm tall and weighs 43 kg and 
has facial expressions and even appeared in a fashion show in 
2009. 

B. Home Healthcare Robots 

The U.S. and Japanese Home Healthcare markets are very 
large since there is a rapid increase in older people who need to 
be cared for in their homes.  In the U.S., home healthcare cost 
exceeded $70.2 Billion in 2010.  While the bulk of these 
expense are for doctors, nurses, or others who care for patients 
at home, robots will play an increasing role since they can 
significantly reduce costs.  While collaborative research is 
already occurring between the U.S. and Japanese in this market, 
in the long-term since the market is so large companies will 
independently fund and develop robots targeted at the home.  
For example, Chiba University and Virginia Tech received a 
3-year research project to develop home healthcare robotics 
technology funded by JST and the National Science Foundation 
(NSF).  However, corporations are also investing in this 
market.  iRobot, the leading developer of robotics in the U.S., 
announced that it’s targeting on the home healthcare market.  In 
addition, Toyota Motor Corporation (TMC) announced on 
November 1st, 2011 that it had four target markets for their 
Partner robots: 1) Nursing and Home Healthcare, 2) Personal 
Transport, 3) Manufacturing, and 4) domestic robot.  As they 
announced in their press release these robots are “being 
developed to assist humans in their everyday activities.” In 
addition, these robots are very advanced “Each robot 
incorporates the latest in advanced technologies developed by 
TMC, including high-speed, high-precision motor control 
technology, highly stable walking-control technology advanced 
through development of two-legged robots, and sensor 
technology that detects the user's posture as well as their 
grasping and holding strength.” 

C. Entertainment and Companion Robots  

This market will also be very large and targeted at providing 
companions for humans.  Disney pioneered advanced animated 
robots which entertain in their amusements parks.  While the 
Disney robots were initially expensive, with the reduction in 
costs the capabilities of these robots and their number should 
rapidly increase. Some of the same robots which Toyota is 
developing for its Partner robots such as their domestic robots 
could serve to both help and provide a companion for patients at 
home.   Since industry will aggressively pursue both the home 
healthcare and entertainment markets, the Japanese 
government should focus its limited resources on investments 
in industrial robots. 

D. Dual Use Technology 

Dual Use Technology is equipment (Figure 3) which can be 
used for both military and civilian purposes. Notice that the 
exact same robot was used to fund research in three areas (ISR, 
home healthcare robots, and Fukushima-type rescue robots).   
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This robot which only costs a few thousand dollars and was 
successfully used in R&D project for: 1) a contest of ISR robots 
for surveillance where it was ranked in the top 6th and the team 
led by Analytical Software Inc. won $100,000; 2) Fukushima- 
type rescue robots for the next nuclear disaster which was 
funded by a grant from the National Science Foundation (NSF); 
and 3) this same robot was used for Home Healthcare robots 
which assist patients in their homes and was funded by both 
NSF and JST.  This dramatically illustrates dual-use technology 
– the same robots can be used for many applications. 

 
Figure 3 – Left to right: Robots for Home Healthcare, 

Fukushima-type Rescue, and ISR 
[Courtesy of Tomonari Furukawa] 

VI. REPORTERS WITH LIMITED TECHNICAL UNDERSTANDING 

JEOPARDIZE JAPAN’S FUTURE 

Unfortunately, some reporters in Japan seem unaware of dual 
use technology and they tried to portray toy-like R&D robots as 
major weapon systems.  The most dangerous type of dual-use 
technology is nuclear energy which can be used for nuclear 
power plants or nuclear weapons.  A less dramatic but far more 
widespread and still deadly example is the common automobile 
which could be used in everyday living to drive to work or to 
the store, or the same car could be packed with explosives by 
terrorists and turned into a deadly car bomb. 

Two reporters at Asahi either didn’t understand dual use 
technology or chose to ignore it and portrayed the toy-like 
R&D robots shown in Figure 3 like King Kong on the front 
page of Asahi.  Because of their biased reporting, Japanese 
researchers panicked and avoided working with the U.S. and 
the Japanese rescue robots stagnated.  Nine months later at 
Fukushima in March 2011, no Japanese robots were ready and 
the American robots flew overhead and went inside.  
Fortunately after Fukushima, clearer minds prevailed and the 
U.S. and Japan teamed up on a number of robots projects. 

VII. FOR JAPAN’S CITIZENS TO MAKE THE RIGHT DECISIONS, 
THE JAPANESE PRESS MUST CLEARLY EXPLAIN THE 

CHALLENGES AHEAD 

If the Japanese people were well informed by the press of 
these crucial challenges, perhaps the Japanese voters would 
support the investment strategies needed to prevail.  
Unfortunately parts of the Japanese press either through lack of 
understanding of these problems or because of sensationalism 
have reported totally misguided analysis.  While Asahi 
reporters attack the U.S.–Japan alliance, the Vietnamese 
government is seeking U.S. joint military cooperation.  The 
Vietnamese are even considering welcoming U.S. Naval ships 

at Cam Rahn Bay, the strategic port and former military base of 
the U.S. forces during the Vietnam War.  As reported by the 
U.S. and Chinese press, during a visit by U.S. Defense 
Secretary Leon Panetta with the Vietnamese Defense Minister 
Phung Quang in June 2012, Panetta said “Hanoi would play a 
pivotal role in the U.S. military’s shift toward the Asia-Pacific” 
[11].  In addition, the U.S. Defense Department was funding 
joint research projects with Vietnamese scientists.  That is an 
amazing contrast: At the same time Vietnam was seeking 
military collaboration and dual use research opportunities with 
the U.S., the Japanese press was attacking any researchers 
working with America. 

In fact, in 2010 during a robotics contest for dual-use 
Fukushima-type rescue robots and ISR rescue robots, two 
Asahi reporters went to a Japanese Professor’s home in the 
middle of the night to have him confess he was working with 
Americans on rescue robots.  These reporters claimed a U.S. 
Professor was a CIA spy even though this Professor was asked 
by the Japanese government to come to Japan to encourage the 
transfer of technology from the USA to Japan. 

VIII. CONCLUSIONS AND FUTURE WORK 

Japan’s Investments in Robotics – As discussed in this 
paper, the following outlines Japan’s investment priorities in 
robotics – a key industry that will keep Japan in the top four 
world economies even as Japan’s population shrinks. 

(1) Manufacturing Robots – The Japanese government 
should provide tax-incentives, R&D funding and other 
support since Japanese’s robotics industry must 
continue to automate production in its plants as 
Japan’s population declines.  While details of this 
strategy are beyond the scope of this paper, this report 
underscores the need for Japan to focus its robotics 
investments in state-of-the-art manufacturing 
technologies. 

(2) Service Robots – This smaller, less strategic segment 
of the robotics industry accounts for 15 percent of the 
total robotics market (Service and Industrial Robots).  
The Japanese government should only sparingly make 
investments in this market and instead seek 
collaboration with the U.S. in rescue robotics which 
can be used for after disasters, such as the Fukushima 
nuclear crisis, and for military ISR. 

(3) The Japanese Press – If Japan hopes to remain in the 
top 4 economies of the world, it must continue to lead 
the world in robotic manufacturing as its population 
decreases.  Unfortunately, the Japanese press doesn’t 
appear to understand these issues and is focusing on 
sensational stories about the danger of toy robots, 
while terrorist plot how to develop better car bombs 
and acquire nuclear weapons.  Moreover, as Japan 
teeters on the brink of financial catastrophe, and even 
Vietnam recognizes the benefits of collaborating with 
the U.S. in the dangerous economic and military world 
ahead, the Japanese press attacks the U.S. alliance.  
Japan spends for the world’s 6th biggest military as it 



 J Unmanned Sys Tech, 2013, Vol. 1 
 

6 

 

struggles with massive budget deficits and should 
therefore seek integration with the U.S. military to 
reduce costs and preserve its security. 
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Additional Information – This paper was originally 
presented at ICIUS October 2012 in Singapore by Professor 
Mark Haley. There have been no significant changes which 
impact the recommendations of this paper since it was 
presented.  However international tensions are increasing and 
the trends on industrial robots and rescue continue as predicted 
in the paper.  Therefore the conclusions are the same, Japan’s 
collaboration with international partners on rescue robots, 
especially the U.S. is even more important given the financial 
and political crisis Japan faces and the competition in industrial 
robotics. 
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