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Abstract- Today people can communicate      anytime, 
any- where,  and with anyone over a cellular phone net- 
work.Moreover, the Internet lets people download 
immense quantities of data from remotely located 
servers to their home computers. Essentially, these two 
technologies enable communications between    
terminals located at a distance from each other. 
        Meanwhile, all kinds of electronic devices 
including personal digital assistants (PDAs),pocket 
video games, and digital cameras are becoming smaller, 
so people can carry around or even wear various 
person- al informationand communication appliances 
during their everyday activities.We may have imagined 
the future as a place crawlingwith antennas and 
emitters, due to the huge growth of wireless 
communications.And it is seems that the current means 
of transferring data might already have a very serious 
competitor none other than the human body.  
         However, user-friendly ubiquitous services 
involve more than just networking between remotely 
located terminals. Ubiquitous services that are 
genuinely user-friendly to everyone will require 
technologies that enable Communication between 
people and objects in close proximity. Focusing on the 
naturalness,inevitability and sense of security  
conveyed by touching in everyday life, this article 
describes human area net-working technology that 
enables communication by touching, which we call 
RedTacton.  REDTACTON” is a revolutionary 
technology that gives a whole new meaning to the term 
“networking”.  RedTacton is a technology that bridges 
the last networking gap , creating the HAN – Human 
Area Network, connecting the last meter. 
 

 
1.  INTRODUCTION 
        RedTacton enables the first practical Human Area 
Network between body-centred electronic devices and 
PCs or other network devices embedded in the 
environment via a new generation of user interface based 
on totally natural human actions such as touching, 
holding, sitting, walking, or stepping on a particular spot. 

         Using RedTacton-enabled devices, music from a 
digital audio player in your pocket would pass through 
your clothing and shoot over your body to headphones in 
your ears. Instead of fiddling around with a cable to 
connect your digital camera to your computer, you could 
transfer pictures just by touching the PC while the camera 
is around your neck. And since data can pass from one 
body to another, you could also exchange electronic 
business cards by shaking hands, trade music files by 
dancing cheek to cheek, or swap phone numbers just by 
kissing. 

  

           Human area network technology for                                                                                                       
communication between mobile terminals and      between 
terminals that are embedded in the   environment has 
become important.When cables   are used for 
communication between terminals, the routing of the 
cables is clearly inconvenient .When      very weak radio 
signals are used for the  communication, data speeds are 
reduced by packet  collision and other such problems in 
crowded  places such as exhibition sites and security risk                                                                           
from unwanted signal interception is another 
 problem.Technology for solving such problems includes 
the use of the person’s body as a signal path for 
communication. A transmission path is formed 
automatically when a person comes into contact with a 
device and communication between mobile terminals 
begins. Here, the human body acts as a transmission 
medium supporting IEEE 802.3 half-duplex 
communication at 10Mbit/s.  
 
3. HISTORY 
          The concept of intrabody communication, which 
uses the minute electric field propagated by the human 
body to transmit information, was first proposed by IBM. 
The communication mechanism has subsequently been 
evaluated and reported by several research groups around 
the world. However, all those reported technologies had 
two limitations: 

1) The operating range through the body was limited to a 
few tens of centimetres and  

2) The top communication speed was only 40kbit/s. These 
limitations arise from the use of an electrical sensor for 
the receiver. An electrical sensor requires two lines (a 
signal line and a ground line), whereas in intrabody 
communication there is essentially only one signal line, 
i.e., the body itself, which leads to an unbalanced 
transmission line, so the signal is not transmitted 
correctly. 

          NTT has had excellent success with an electro-optic 
sensor combining an electro-optic crystal with laser light 
and recently reported an application of this sensor for 
measuring high-frequency electronic devices. The electro-
optic sensor has three key features: 

(1) It can measure electric fields from a device under test 
without contacting it, which minimizes 

   measurement disturbance, 
(2) Ultra wide-band measurement is possible, and  
(3) It supports one-point contact measurement that is 
independent of the ground, which is the most significant 
feature in the present context. NTT utilized this third 
feature to fabricate an intrabody communication receiver 
for its human area networking technology, which is called 
RedTacton. 
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3. CONCEPT 
               RedTacton involves initiating communication 
with a touch that could result in a wide range of actions in 
response. It does not rely on electromagnetic or a light 
wave to transmit data. Using a new super-sensitive 
photonic electric field sensor, it can achieve duplex 
communication over human body. The RedTacton chips 
will be embedded in various devices, contain a transmitter 
and receiver built to send and accept data stored in a 
digital format. The data transfer between RedTacton 
enabled devices does not require any dialing or log-in, the 
data transfer would be practically instantaneous. While it 
is true that similar personal area networks are already 
accessible by using radio-based technologies like Wi-Fi 
or Bluetooth, they are often hampered by intermittent 
service and will eventually be replaced by “human area 
networks.” 

           The focus on ubiquitous service has brought about 
the shortening of distances in communication. RedTacton 
is positioned as the last 1m solution to ultimate close-
range communication. Wireless communication creates 
connections when signals arrive, allowing for easy 
connections because connectors are unnecessary. 
However, seen from another aspect, the arriving signals 
can be intercepted, so security becomes an issue. Wired 
communication transmits data between two connection 
points, so interception is difficult and security can be 
considered to be high. However, Connectors and cables 
are a nuisance. Taking the above points in account, 
RedTacton is situated directly between wireless and wired 
communication. 

  NTT has made three types of protocols: 
 1) Redtacton Transceiver (PC card type) 
 2) Redtacton Transceiver (Hub type) 
 3) Redtacton Device (Box type) 

 With the “RedTacton” system, we can envisage a future in 
which the human body acts as a non-stop conduit for 
information.  

 
4. COMPARISON WITH OTHER NETWORK 
TECHNOLOGIES 

           Currently, RedTacton is gearing up to compete  
with Bluetooth, Zigbee, IrDA (infrared data association), 
UWB (ultra wide band), and other wireless 
communication forms.  These competing technologies are 
different in that they use radio frequency or light to 
transmit data short distances.  They also tend to work at 
slower speeds that RedTacton which, as mentioned 
before, uses the body’s electrical field to transmit at a 
high speed.  Additionally, since RedTacton requires touch 
and has a low potential for interference, it is much more 
secure than the competition. 

          NTT, the developer of RedTacton, has recently 
begun to try and commercialize the technology.  As 
reported, the technology is currently being marketed as a 
way to turn a human into a swipe card.  Instead of 
carrying access cards or wearing a wireless device, people 
would wear their RedTacton device and touch the doors 
or filing cabinets or other objects which would receive the 
security clearance from the device.  It would be more 
secure than traditional swipe cards, keys, or wireless 
signals.  

          In the past, Bluetooth, infrared communications 
(IrDA), radio frequency ID systems (RFID), and other 

technologies have been proposed to solve the “last meter” 
connectivity problem. 
       However, they each have various fundamental 
technical limitations that constrain their usage, such as the 
precipitous fall-off in transmission speed in multi-user 
environments producing network congestion. The 
implementation of ubiquitous network services requires 
three levels of connectivity: Wide Area Networks 
(WAN), typically via the Internet, Local Area Networks 
(LAN), typically via Ethernet or Wi-Fi connectivity and 
Human Area Networks (HAN), for connectivity to 
personal information, media and communication 
appliances within the much smaller sphere of ordinary 
daily activities– the last one meter. 

           Wired connections between electronic devices in 
human area networks are cumbersome and can easily 
become entangled. Short-range wireless communication 
systems such as Bluetooth and wireless local area 
networks (IEEE 802.11b, etc.) have some problems. 
Throughput is reduced by packet collisions in crowded 
spaces such as meeting rooms and auditoriums filled with 
people and communication is not secure because signals 
can be intercepted.  

          The principle drawback of infrared communications 
(IrDA) is the tight directionality of beams between 
terminals needed for the system to be effective. The 
ultimate human area network solution to all these 
constraints of conventional technologies is “intrabody” 
communication, in which the human body serves as the 
transmission medium. In ubiquitous services  (which 
imply communication between electronic devices 
embedded in the environment in close proximity to 
people), if we could use the human body itself as a 
transmission medium, then this would be an ideal way of 
implementing human area networks because it would 
solve at a stroke all the problems including throughput 
reduction, low security, and high net -work setup costs. 

 

 
Figure. 1. A sample  graph using colors which contrast 

well both on screen and on a black-and-white 
hardcopy 

 
5.  TECHNOLOGY BEHIND IT 
             When using a RedTacton device, the human body 
effectively becomes an Ethernet cable, so the body can 
use its electrical field to connect devices to networks or 
the internet.  For example, if a person wearing a 
RedTacton device sat at a table with RedTacton 
capabilities that was connected to the Internet, the laptop 
would immediately be connected to the internet.  While 
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on the surface this seems similar to a wireless network 
connection, it is not.  There is a physical connection, the 
person.  Also, the connection is more secure and does not 
slow down if many people are using the same connection, 
as a wireless connection does. 

             Each device we wish to communicate with must be 
equipped with a RedTacton transceiver that is able to 
detect the messages programmed into our own device.   
We are able to program our devices to exchange specific 
types of information by using a programmable transceiver 
that connects to a any computer and allows users to 
customize their transmission settings through a graphical 
user interface. Once our transmitter, that we wear, is 
programmed to recognize and exchange information with 
other devices we select, such as printers, we will be able 
to communicate with them easily.  

            In the event that we need the information we are 
exchanging to interact with or be processed by other 
applications, we will likely need a broadband connection 
to send that information over the internet to be processed 
and returned. This would be the case with our subway 
turn style example previously discussed. 

             RedTacton utilizes a point to point network, 
known as a piconet.  The P2P network allows information 
to be exchanged between two transceivers without the 
need for a server to store or process information. 
RedTacton operates on the idea that optical properties of 
an electro-optic crystal can vary according to the changes 
of a person own electric field.  After contract with another 
RedTacton enabled device, the transmitter one wears 
induces an electric field on the body.  Next, the transceiver 
on the device detects changes in the wearer’s electric field 
which was caused by the device.  The devices then 
communicate and send data by inducing fluctuations in the 
electric field of the human body.  Data is received using a 
photonic electric field sensor that combines an electro-
optic crystal and a laser light to detect fluctuations in the 
minute electric field.  
  Imagine holding your digital camera in one hand and 
touching a printer with your other which initiates the 
transfer of images from your camera to your printer.  In 
an instant you have downloaded your pictures and are 
ready to print them out without the need for connecting 
cables and intermediary devices such as a computer. 

 
6. TECHNICAL APPROACH OF 
REDTACTON  
          RedTacton takes a different technical approach. 
Instead of relying on electromagnetic waves or light 
waves to carry data, RedTacton uses weak electric fields 
on the surface of the body as a transmission medium. A 
RedTacton transmitter couples with extremely weak 
electric fields on the surface of the body. The weak 
electric fields pass through the body to a RedTacton 
receiver, where the weak electric field affects the optical 
properties of an electro-optic crystal. The extent to which 
the optical properties are changed is detected by laser 
light which is then converted to an electrical signal by a 
detector circuit. 

 
 A. Working principle: 
           The chips which will embed in various devices 
contain a transmitter and receiver built to send and accept 
data in digital format. The chips can take any type of file 

such as mp3 music file or mail and convert it in to the 
format that takes the form of digitals pulse that can be 
passed and read through a human being electric field .the 
chip in receiver devices reads these tiny changes and 
convert the file back into its original format. 

            Using a new super-sensitive photonic electric field 
sensor, Red Tacton can achieve duplex communication 
over the human body at a maximum speed of 10 mbps  

  The Red Tacton transmitter induces a weak electric field 
on the surface of the body. The Red Tacton receiver 
senses changes in the weak electric field on the surface of 
the body caused by the transmitter. Redtacton relies upon 
the principle that the optical properties of an electro-optic 
crystal can vary according to the changes of a weak 
electric field. Red Tacton detects changes in the optical 
properties of an electro-optic crystal using a laser and 
converts the result to an electrical signal in an optical 
receiver circuit. The transmitter sends data by inducing 
fluctuations in the minute electric field on the surface of 
the human body. Data is received using a photonic 
electric field sensor that combines an electro-optic crystal 
and a laser light to detect fluctuations in the minute 
electric field. 

          The naturally occurring electric field induced on the 
surface of the human body dissipates into the earth. 
Therefore, this electric field is exceptionally faint and 
unstable. The photonic electric field sensor developed by 
NTT enables weak electric fields to be measured by 
detecting changes in the optical properties of an electro-
optic crystal with a laser beam.  

  Technically, it is completely distinct from wireless and 
infrared .A transmission path is formed at the moment a 
part of the human body comes in contact with a Red 
Tacton transceiver. Physically separating ends the contact 
and thus ends communication Using Red Tacton , 
communication starts when terminals carried by the user 
or embedded in devices are linked in various 
combinations according to the user's Communication is 
possible using any body surfaces, such as the hands, 
fingers, arms, feet, face, legs or torso. Red Tacton works 
natural, physical movements. 

 
7. CALCULATION 
 
 Ea -Eb -Ec = Es + use of photonic electric field sensor 
Where-  
Ea is the electric field induced by the transmitter 
Eb is the electric field returning to the ground of the 
transmitter 

Ec is the electric field dissipating into the earth 
Es is the detected electric field at the receiver 
  
8.  APPLICATION FIELDS 
            Many areas can benefit from this technology.  
Initially, RedTacton could target security, the medical 
field, and the device communication field.  The medical 
field would benefit in many ways.  For example, 
implanted devices could use the technology to transmit 
information regarding their performance to doctors, 
patients wearing the device could quickly and securely 
transmit their medical history, and medicine containers 
could have chips embedded in them that when touched 
could send an alarm to the user, if the user’s device is 
programmed to know that an allergy to the medicine 
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exists.  Device communication is where RedTacton would 
compete with Bluetooth.  Since RedTacton is more secure 
that Bluetooth, it would excel at connecting cell phones to 
headsets and transmitting data from one person’s PDA to 
another’s.  As mentioned before, RedTacton is already 
positioning itself to become a ‘human swipe card’ and 
become the ultimate security device. 

 
   9. HUMAN AREA NETWORK APPLICATIONS 
  A. Touch: 
       Touching, gripping, sitting, walking, stepping and 
other human movements can be the triggers for unlocking 
or locking, starting or stopping equipment, or obtaining 
data. Using RedTacton, communication starts when 
terminals carried by the user or embedded in devices are 
linked in various combinations through physical contact 
according to the human's natural movements.  

 
B. Broadband & Interactive  
       Duplex, interactive communication is possible at a 
maximum speed of 10Mbps. Because the transmission 
path is on the surface of the body, transmission speed 
does not deteriorate in congested areas where many 
people are communicating at the same time .Taking 
advantage of this speed, device drivers can be 
downloaded instantly and execute programs can be sent .  

 
C. Any Media  
       In addition to the human body, various conductors and 
dielectrics can be used as transmission media. Conductors 
and dielectrics may also be used in combination. 

  Dieletrics  - (Signals pass through materials)           
  Conductors - (Signals travel along surface) 

 
 
Many application using Red Tacton are introduced. Some 
are:  

1)An Alarm Sounds Automatically To Avoid Accidental 
Medicine Ingestion: Redtacton devices embedded 
medicine bottles transmit information on the medicines' 
attributes. If the user touches the wrong medicine, an 
alarm will trigger on the terminal he is carrying. The 
alarm sounds only if the user actually touches the 
medicine bottle, reducing false alarms common with 
passive wireless ID tags, which can trigger simply by 
proximity.  

 
2)Touch Advertising And Receive Information:       When a 
consumer stands in front of an advertising panel, 
advertising and information matching his or her attributes 
is automatically displayed. By touching or standing in 
front of items they are interested in, consumers can get 
more in-depth information.  

  3)Touch A Printer To Print: Print out where you want 
just by touching the desired printer with one hand and a 
PC or digital camera with the other hand to make the link 
Complicated configurations are reduced by downloading 
device drivers "at first touch".  

  4) Instantaneous Private Network Via Personal 
Handshake: By shaking hands, personal profile data can 
be exchanged between mobile terminals on the users. 
(Electronic exchange of business 

cards) Communication can be kept private using 
authentication and encryption technologies  

    5)Touching a phone makes it your own:Your own phone 
number is allocated and billing commences. Automatic 
importing of personal address book and call history.  

   6) Just sitting in the seat triggers the car to load all its 
presets, the way you like:The seat position and steering 
wheel height adjust to match the driver just by sitting in 
the car. The driver's home is set as the destination in the 
car navigation system .The stereo plays the driver's 
favourite song…  

  7) Connect to the network just by putting a laptop on the 
table:An electrically conductive sheet is embedded in the 
table. A network connection is initiated simply by placing 
a lap-top on the table. Using different sheet patterns 
enables segmentation of the table into subnets.  

   8)Wireless headset: Red Tacton can carry music or video 
between headsets, mobile devices, mobile phones, etc. 
Users can listen to music from a Red Tacton player 
simply by putting on a headset or holding a viewer.  

  9)User verification and unlocking with just a 
touch:Carrying a mobile RedTacton -capable device in 
one's pocket, ID is verified and the door unlocked when 
the user holds the doorknob normally. Secure lock 
administration is possible by combining personal 
verification tools such as fingerprint ID or other biometric 
in the mobile terminal. Automatic access log for 
confidential document storage: A RedTacton receiver in a 
cabinet where important documents are stored enables 
lock administration and keeps a record of who accessed 
documents at what time. 

D.Medical Applications 
            Based on our three scenarios listed above, we 
predict that the most likely application will be in the 
medical field.  This area has the financial resources 
available for Research and Development and it also has 
the potential to be beneficial to a large percentage of the 
population.  If the RedTacton technology is adopted for 
an insulin pump for diabetes, it will gain acceptance with 
those patients and medical professionals and new uses 
will become apparent for this technology.  Those might 
include heart pacemakers or pumps, hormone therapy, 
drug treatments, etc.  Hopefully, over the long run, this 
technology can make the health care profession safer, 
more reliable, and cost effective.  

            Another possible application is in the medical field 
for a disease such as diabetes. Type 2 diabetes is a 
disorder in which the cells do not use insulin properly. As 
the need for insulin rises, the pancreas gradually loses its 
ability to produce it and the body’s blood sugar has to be 
monitored several times a day.  If needed, synthetic 
insulin has to be taken by pill or injected into the body to 
maintain the proper glucose levels. Type 2 diabetes is 
typically associated with older age, obesity, a family 
history of diabetes, and other factors.  In 2005, 10.3 
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million of the population age 60 years or older had 
diabetes which is 20.9% of the population.  As the Baby 
Boomers age, this percentage will increase.  Overall, 7% 
of the US population has diabetes with a direct medical 
cost of $92 billion and an indirect cost (disability, work 
loss, premature mortality) of $40 billion.  In 2002, the 
total cost of diabetes in the US was $132 billion.  If a way 
could be found to accurately monitor the blood sugar and 
dispense the proper amount of insulin via a pump, it 
would save money and be safer for the patient. 

  Here is a possible time line of a staged implementation of 
a diabetes pump using RedTacton-Here is a possible time 
line of a staged implementation of a diabetes pump using 
RedTacton. 

1) 2008: must-do 
           Use RedTacton technology to develop a device that 
can be used to determine blood sugar level and display 
that information on an easy-to-read device to the patient. 

 
2)2010: may-do 
           Develop an insulin pump that is equipped with a 
RedTacton transceiver to communicate with the blood 
sugar level RedTacton device.  As insulin is needed by 
the body, the transceivers would communicate and the 
proper amount of insulin would be dispensed. 

 
3)2012: may-do 
          Using a RedTacton device, develop a method to 
upload the insulin usage information to a database where 
it can be analyzed for trends.  By knowing this 
information, it may be possible to determine the cause of 
spikes or valleys in insulin use and possibly treat it in a 
different manner. 

 
4)2014: may-do 
         Develop a RedTacton transceiver that can be used by 
hospitals/medical facilities to communicate with a 
patient’s transceiver to immediately get patient 
information and body vital information such as 
temperature, pulse, blood pressure, and blood sugar 
levels.This is a staged method of implementing the 
technology where each stage is built upon the other and a 
decision is made to either proceed with the next step or to 
abandon if the technology or methodology is not working.  
By breaking the project down into discreet stages, we are 
mainly trying to limit the extent of potential losses. 
 
10. CONSUMER APPLICATIONS 
           One important critical success factor in the 
Consumer applications arena is that RedTacton must 
obtain widespread adoption in order for it to be useful and 
profitable.  For this to happen, the technology will need to 
be competitively priced with competitive 
technologies. The product will grow in popularity quickly 
if more devices integrate RedTacton technology.   
           Additionally, consumers will need to be educated 
on the benefits and security features of RedTacton and 
how most importantly how it differs from current 
alternatives that are being used such as Wi-Fi and 
Bluetooth. 

           Many options exist for integrating Red Tacton    
into      our daily lives through numerous consumer 
applications such as admissions systems and payment 
process sing devices.   For example, a commuter in a large 

city may have their device programmed to interact with a 
turnstile in a subway station.  Each time our commuter 
walks through the turnstile he will touch the turnstile and 
transmit his subway user ID number to the receiver in the 
turnstile.  The receiver will then relay that information to a 
database which checks the users balance.  If the user has 
enough money in his account for a subway ticket, the 
turnstile will let him through to the train.  If not, he will be 
alerted and asked to pay a fee on the spot 
Here is a possible time line of a staged implementation of a 
subway turnstile pay system using RedTacton. 
1)2012: 
        Use RedTacton technology to develop a device that 
can be used to allow people access to various locations 
based on permissions that have programmed into each 
transceiver. 
2)2013: 
       Connect each RedTacton transceiver to a database that 
stores balance information and communicates permissions 
to the turnstile device based on account balances.  If the 
user has paid for enough admissions to through the 
turnstile, the device will let them through.  A counter on 
the database will keep track of when the user must buy 
more admissions through the turnstile. 
3)2014: 
         Enable databases to talk to bank systems that would 
allow users to update their accounts and pay for new 
admissions through the turnstile whenever the user was out 
of money in their pre-paid balance 
4)2015: 
         Implement a pay-per-use system that reads a users 
RedTacton ID number and records their address.  The 
systems send a bill to user at the end of a predetermined 
cycle period for the usage charges they incurred.  
        This is a staged method of implementing the 
technology where each stage is built upon the other and a 
decision is made to either proceed with the next step or to 
abandon if the technology or methodology is not working.  
By breaking the project down into discreet stages, we are 
mainly trying to limit he extent of potential losses. 
Defer – a\the pay-per-use system may need to be deferred 
if the database that will communicate with the turnstiles 
cannot be integrated with the RedTacton device.  Since 
this area of the application has the most uncertainty, it has 
been saved for last. 
Abandon – this technology may need to be abandoned if 
the costs become greater than the benefit.  It may also need 
to be abandoned if consumers don't adopt the new 
technology. 
Scale up or down – if the technology is successful, the 
product can be scaled up and used in other transportation 
systems such as light rail, metro bus systems, and 
passenger rail.  It may also be scaled up if consumers start 
to use public transportation in larger numbers because of 
the price of gasoline.  The product may need to be scaled 
back if the situation changes.   
Strategic growth – In this scenario, the ability to add on 
new features or capabilities are built into the product.  For 
example, transceivers worn by an individual could be 
programmed for other devices or uses such as financial 
transactions in vending machines. 
Switch – switch the technology for other uses such as 
military or medical. 
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A.Military Applications 
        The critical success factors of this technology are that 
it must work or it will be abandoned for gun security.  The 
last thing that the military wants is for soldiers not to be 
able to fire their weapons at the enemy because of a 
technical glitch.  
       In order for RedTacton technology to be adopted, an 
application is needed that will utilize the benefits of the 
technology and have the financial and time resources for 
the Research and Development needed to implement the 
technology.  Looking at our list of possible applications, 
we recommend a security application that would have 
those resources. One possible application is gun security. 
       Guns are routinely taken from dead or wounded 
soldiers and then used by the enemy.  If a RedTacton 
transceiver were implanted in the gun and programmed to 
a transceiver worn by a soldier, then only that soldier could 
fire the weapon.  There is a also a huge black market for 
stolen weapons and if those weapons had the RedTacton 
transceiver built in, they could be rendered useless without 
the corresponding transceiver that is programmed to allow 
the weapon to be fired.  There is also the police force that 
would like a method to prevent someone taking their gun 
in a scuffle or someone stealing their gun.  The technology 
must provide the security that it is designed to provide.  
For example, the enemy or black marketers can’t replicate 
the transceiver or reprogram the transceivers for their use. 
       Another critical success factor is that the technology is 
accepted by the soldiers whose life is on the line.  They 
have to see the benefit of the security and they have to 
have faith in it. 
For the technology to be adopted by the US population for 
gun control there will need to be a law passed that requires 
the technology.  However it is possible that even without a 
law, a conscientious gun owner would elect to have the 
RedTacton technology installed on their gun to prevent a 
child or intruder from using the gun.  The price of the 
RedTacton technology would need to be competitive for 
this to be viable. 
A possible time line of a staged implementation of gun 
security using RedTacton. 
1)2012: 
       Develop the RedTacton technology so that it can be 
used by soldiers in the rigors of a war in a physically 
hostile environment 
2)2013: 
        Develop a RedTacton device for a high-end weapon 
such as the Javelin antitank missile.  A transceiver is built 
into the Javelin and also on the soldier or soldiers assigned 
to that weapon.  Only that soldier or team of specified 
soldiers can fire the gun.  If the Javelin is stolen or taken 
from a dead or wounded soldier, it cannot be fired without 
the transceiver. 
3)2014: 
         As more improvements to the transceiver are made in 
regard to size, reliability, and programmability thanks to 
the Department of Defence R & D money, add the 
technology to more common guns used in warfare such as 
the M16.  RedTacton transceivers have the capability of 
being programmed so that all members of a platoon could 
use the weaponry assigned to that platoon. 
 
 
 

4)2015: 
       Use the RedTacton technology in other military 
equipment such as computers and communication devices 
that require security.  By now the device has become 
cheaper and easier to deploy. 
5)2016: 
Introduce the technology into US police forces.  The guns 
and weaponry used by that police force are outfitted with 
RedTacton transceivers as well as all the police that would 
use those weapons.  Police no longer have to fear that their 
guns will be taken from them in a scuffle and used against 
them. 
6)2017: 
      Require the RedTacton security for all guns sold in the 
US.  This requirement will be hotly contested by the NRA 
but the country will be ready for gun security after 
incidents involving guns become more numerous and 
deadlier. 
      This chart shows a staged method of implementing 
the technology where each stage is built upon the other and 
a decision is made to either proceed with the next step or 
to abandon if the technology or methodology is not 
working. 
Defer – a transceiver may be developed that can be 
implanted in the body which would make it much more 
difficult to steal the transceiver off a dead or wounded 
soldier.  This technology may be met with resistance and 
the company may want to defer this option until there is 
more acceptance of the implanted device. 
Abandon – this technology may need to be abandoned if 
the costs become too great for the benefit.  It may also 
need to be abandoned if it doesn’t work in a critical 
situation or in a physically extreme situation such as a 
sandstorm or intense heat. 
Scale up or down – if the technology is successful, the 
product can be scaled up and used in other weaponry or 
equipment.  The product may need to be scaled back f the 
situation changes.  For example, the next US President 
could end the war. 
Strategic growth – In this scenario, the ability to add on 
new features or capabilities are built into the product.  For 
example, transceivers worn by an individual could be 
programmed for other devices or uses. 
Switch – switch the technology for other uses such as 
medical or consumer point-of-sale. 
 
11. COMPETITION AND OBSTACLES 
          All bargaining power in the consumer market lies 
with the device manufacturers who would be our buyers.  
Our suppliers are companies such as NTT that provide this 
technology to the device manufacturers.   Currently, we 
define a device as any handheld communication medium 
such as a cell phone or PDA.  However, as this technology 
evolves and its popularity spreads, a device could be any 
piece of technology that we wish to exchange information 
with. While device manufacturers may see the potential 
benefits of RedTacton technology, they will likely require 
a significant monetary fee to influence them to build this 
new technology into their devices.  The introduction of 
new technologies into existing devices often requires 
significant design changes that can be costly and time 
consuming.  Unless the device manufacturer stands to 
benefit from the design change they may reject the new 
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technology in favour of  promoting and developing the old 
one. 
       Currently, many popular technologies exist in the 
market place which provides similar functions to 
RedTacton technology.  The first is Bluetooth.  Bluetooth 
is also a short range frequency allowing users to transmit 
data within approximately a 10M range.  Bluetooth, 
however, is unsecure.  The signal can be tapped into and 
used by others.  As mentioned previously, Zigbee, IrDA, 
and UWB are also potential competitors. 
      While RedTacton may be a superior technology, 
adoption could be slow since Bluetooth and other radio 
technologies are already entrenched.  Like those products, 
RedTacton will become more valuable as it is adopted.  If 
there is nothing for a person’s RedTacton device to talk to, 
it is essentially useless.  Also, initially, it will be 
comparatively expensive.  If security applications take off, 
particularly in the military field, it may be years before the 
technology become available to consumers.  It does, 
however, have to potential to disrupt the Bluetooth market, 
since it is more secure and works at much higher speeds.  
On the medical side, however, it may create a new market.  
As far as security applications are concerned, it could be 
disruptive because it is such a secure way to communicate.  
Radio swipe cards are much easier to manipulate than a 
RedTacton human swipe card.  Again, the biggest hurdle 
will be convincing consumers that the product is worth the 
premium that will be charged because it seems, on the 
surface, to be so similar to technologies that are already 
available.  Explaining why it is more secure and more 
efficient could be a challenge.  Management will need to 
seriously consider how it will be marketed and hire 
excellent marketing people to promote the product.  They 
will also need to find partners to share in the cost of 
development. 
         The most obvious barrier to entry is that the cost and 
time to develop Personal Area network technology is very 
expensive.  Second, as a new technology Personal Area 
networks need to gain popularity among users to help pull 
the technology into the marketplace instead of having it 
pushed upon them.   Additionally, widespread marketing 
campaigns will need to be developed to highlight the 
benefits of PAN technology to facilitate its adoption.   
Finally, this technology will not likely be very useful until 
a large number of people and devices have adopted it 
which means a significant time investment. 
 
12. PRECAUTIONS AND SAFETY  
          We investigated the effects of redtacton technology 
on human health, which is obviously an important issue. 
The transmitting and receiving electrodes of the redtacton 
transceiver are completely covered with insulating film, so 
the body of the person acting as the transmission medium 
is completely insulated. This makes it impossible for 
current to flow into a person’s body from the transceiver. 
When communication occurs, displacement current is 
generated by the electrons in the body because the body is 
subjected to minute electrical fields. 
          However, such displacement currents are very 
common everyday occurrences to which we are all 
subjected.RedTacton conforms to the “Radio Frequency-
Exposure Protection Standard (RCR STD-38)” [6] issued 
by the Association of Radio Industries and Businesses 
(ARIB). The levels produced by RedTacton are well below 

the safety limit specified by this standard. In this section 
we highlight three distinctive features of RedTacton.  
          First, a transmission path is formed automatically by 
body contact and this initiates communication between 
electronic devices. A device can be started, information 
can be obtained, or various services can be triggered by a 
wide range of natural human actions such as grasping, 
sitting down, walking, or standing in a particular place.  
            Second, the communication is interactive and 
broadband. In contrast to RFID (radio frequency 
identification), which is only capable of one-way 
transmission of short ID messages, RedTacton supports 
two-way exchange of large amounts of data between 
portable electronic devices. In contrast to conventional 
wireless systems,RedTacton provides an independent 
transmission path for each individual person (that is, for 
each conductor) even in congested places, so it provides 
very secure, fast communication without any interference. 
                   Third, almost anything that acts as a 
conductor—a human or animal body, water, metal, etc.—
can serve as a RedTacton transmission path. This means 
that there is no need for a dedicated cable or antenna. 
 
13.CONCLUSION 
         Human society is entering an era of ubiquitous 
computing, when networks are seamlessly interconnected 
and information is always accessible at our fingertips. 
RedTacton is a break-through technology that, for the first 
time, enables reliable high-speed HAN. The advent of 
RedTacton technology by NTT is in itself revolutionary, 
which will likely be targeted for use in applications such as 
wireless headphones, wearable medical devices, security 
applications, point-of-sale interactions etc. This could get 
as simple as two people equipped with RedTacton devices 
being able to exchange data just by shaking hands. 
          RedTacton is an exciting new technology for human 
area networking. We have developed a transceiver that 
uses the human body as a data transmission medium based 
on an electric-field sensor that uses an electro-optic crystal 
and laser light. Using this transceiver, we succeeded in 
achieving 10BASE communication in accordance with 
IEEE 802.3 through a human body from one hand to the 
other hand.  
        While our immediate objective is to implement a 
RedTacton system supporting two-way intrabody 
communication at a rate of 10 Mbit/s between any two 
points on the body, our longer-term plans include 
developing a mass-market transceiver interface supporting 
PDAs and notebook computers while continuing efforts to 
reduce the size and power consumption of the transceiver 
to enhance its portability. NTT is committed to using its 
comprehensive commercialization functions to push this 
research out to the marketplace as quickly as possible 
while moving ahead with tests and trials in collaboration 
with commercial partners as necessary 
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