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Human Body Communication

Dr. Hideyuki Nebiya
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Abstruct

Human body communications (HBC) attracts attention as short range 
wireless communication technology to meet the recently increased
demand for low - power in wireless body area networks for wearable -
device applications. IEEE 802 has established a Task Group called IEEE 
802.15.6 for the standardization of WBAN covers UHF narrow band radio, 
UWB and HBC. 

Chungnam National University concluded an Education Agreement on 
HBC design with AMPLET Communication Laboratory in January of 2017.

Dr. Hideyuki Nebiya (President of AMPLET Communication Laboratory) 
will explain the basic technology of HBC, electrode design, and new HBC 
application as ECG sensor utilizing the HBC receiver at this seminar. 



2

Private & ConfidentialPrivate & Confidential 33May 24, 2017

1. Human Body Communication ( IEEE 802.15.6 )
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9. Our Dream using HBC Technology

Human Body Communication
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1. Human Body Communication
( IEEE 802.15.6 )
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Medical and Healthcare
Short Range Wireless Communication （IEEE 802.15.6）

Thermometer Sensor

Pulse Sensor

ECG Sensor

Gate way to 
the InterNet

Urination Sensor

Blood-flow Sensor

Capsule Endoscope

Perspiration 
Sensor 

Private & ConfidentialPrivate & Confidential 66May 24, 2017

2. What is Electric Field ?
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The Static Electricity 
makes your Hair 
stand straight out 
from your head. 

Building up
Static Electricity
under the Arm 

Plastic Sheet

Plastic Sheet

Experiment using Static Electricity
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TXD　＝　０ 　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　TXD　＝　1

Concept of HBC
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TXD　＝　０ 　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　TXD　＝　1

Operation Principle of HBC
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3. Suitable Frequency for
Human Body Communication
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Radiation from the Body (PC Simulation)

3MHz

3GHz

Suitable Frequency for “Electric Field Communication System” is HF.
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Normalized Propagation Characteristics by Experiment
between a Wearable Transmitter and a Wearable Receiver
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Normalized Propagation Characteristics by Experiment
between a Desk-mounted Transmitter and a Desk-mounted Receiver
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4. How to design an Electrodes ?
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How to design an Electrodes ?

Ground of
Circuit

Transmitter

Ground of
Circuit

Receiver

Ground

Capacitive
Coupling

Capacitive
Coupling

Capacitive Coupling Capacitive Coupling
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5. Communication between Person and Robot
using Human Body Communication
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The Personal Care Robot for aged Person

Light

CameraSound Microphone

Heat

Force
Pressure Sensor 

Position

Location

Magnetic Field Sensor,
GPS

Accelerometer
Sensor

Light

HMD

Sound Vestibular

Vestibular Electrical 
Stimulus Module

Heat
Piezoelectric
Element 

Force
Vibrator

Earphone,
Vibrator

Vestibular

Skin

Muscle，Tendon，
Joint

Year

Eye

Vestibular : Contribute to balance Human body, which
constitutes the labyrinth of the inner ear.

Thermometer 
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The Issue of Wire Harness Breakage at Joints of a Robot

Joint

After many times bending Arms of the Robot ・・・
Wire Harness Breakage at the Joint should happen 
to occur.  It is a Problem !!

Wire Harness
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HBC
Transmitter

HBC
Receiver

Capacitive Coupling
(Wire Harness less)

Wire HarnessWire Harness

The Solution of Wire Harness Breakage
using Human Body Communication Technology

Private & ConfidentialPrivate & Confidential 2020May 24, 2017

6. Body as a Transmitter
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The cyclic movement of the Heart 

Body as a Transmitter
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ECG

Transmitting data
“ABC”

HBC Transmitter Module

HBC Receiver Module

Receiving Data
“ABC”

HBC System with ECG (electrocardiogram)
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HBC Applications for Medical

침대 위의 환자가 이동 할
경우 우선, 유선 의료기기의
장치를 제거 한 후 이동할 수
있다.

HBC 가 무선이라면 이러한
수고를 덜 수 있으며 환자의
자유로운 이동이 가능해
진다. 
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* Electrocardiogram

The HBC Project at the University of Tokyo Hospital

* Pulse

* Battery voltage
of an auxiliary 
medical equipment

Information

HBC
Cellular Phone 
Network
Or Internet

현재는심전도측정의 경우병원에서직접여러장치의착용을통해 진찰함.

독신의고령자나의료진가부족한시골의경우이러한진찰이어려운경우가많다. 

한번의내원으로장치를미리착용한후자신의집에서의사에게휴대전화를통해정보가
자동으로송신되는 HBC를이용한다면, 환자는병원에갈필요없이 의사에게자신의
상태를보낼수있고의사도시간과장소에구애받지않고환자를진찰할수있다. 

Using HBC Communication between 
Vital Sensors and Cellular Phone

Cellular
Phone

Cellular Phone

The elderly people living alone

The doctor at the hospital
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7. Next Generation Human Body Communication
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On-body Communication / In-body Communication

HBC
Transmitter

HBC
Receiver

TX Electrode RX Electrode

HBC
Transmitter

HBC
Receiver

TX Electrode (-)

TX Electrode (+)

RX Electrode (-)

RX Electrode (+)

Cold Electrode
（On-body）

Cold Electrode

Reference Plane (Ground)

（On-body）

（On-body）

（In-body）
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In-body Communication （Capsule Endoscopy）

＋

－

HBC
Receiver
（Displey）

RX Electrode（＋）

RX Electrode（－）

＋

－

TX Electrode（＋）

TX Electrode（－）

TX Electrode（＋）

TX Electrode（－）

HBC
Transmitter

（Capsule Endoscopy ）
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Noise Suppression using Differential Electrodes

HBC
Transmitter

HBC
Receiver

TX Electrode RX Electrode

HBC
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RX Electrode (-)
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（On-body）

（On-body）

Reference Plane (Ground)
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Capsule Endoscopy using Human Body Communication
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8. Joint Study on Human Body Communication
Between Korea and Japan
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Joint Seminar on Human Body Communication
MoU between ETRI, Korea and AMPLET, Japan

Organizer of Korea： Dr. Byong Nam Lee ( ETRI )
Organizer of Japan ： Dr. Hideyuki Nebiya ( AMPLET Communication Laboratort )

1st in Seoul
(Nov., 2011)

2nd in Tokyo
(Feb., 2012)

3rd in Jeju
(Oct., 2012)

5th in Daejeon
(Mar., 2015)

4th in Yokohama
(Jul., 2013)

6th in Tokyo
(May, 2016)
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(1) Welcome Address                                                 Byoung Nam Lee (ETRI)
(2) IEC TC 47 Activities on HBC Interface for Capsule Endoscopy                             Kwang Il Oh (ETRI)
(3) Current Implant Medical Devices utilizing In-body Communication 

Jun Yokota (The University of Tokyo Hospital)
(4) Applications using Human Body Communication                 Sung Weon Kang (ETRI)
(5) Pannel Discussion Collaboration in IEC and other SDO
(6) HBC Application for a Vehicle                               Yuka Takase (Aisin Seiki)
(7) ISO/IEC JTC 1 SC 6 Activities on HBC Protocol for Capsule Endoscopy              Hyung Il Park (ETRI)
(8) HBC X RFID = Trend in Japan                         Hideyuki Nebiya (AMPLET Communication Laboratory)
(9) Recent Report of Prominent Capsule Endoscopy Vendors in Japan

Hideyuki Nebiya (AMPLET Communication Laboratory)
(10) Applications using Human Body Communication                Sung Weon Kang (ETRI)
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Education Agreement on Human Body Communication
MoU between CNU, Korea and AMPLET, Japan

Korea ： Prof. Jong Myung Woo ( CNU )
Japan ： Dr. Hideyuki Nebiya ( AMPLET Communication Laboratory )

(Mar., 2016)(Aug., 2006)

(Dec., 2016)
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9. Our Dream using HBC Technology



18

Private & ConfidentialPrivate & Confidential 3535May 24, 2017

Our Dream using the HBC Technology

일반인은 보거나 들은 정보를 뇌에
저장함.
이를 이용하여,
시각장애나 청각장애가 있는 경우, 
일반인의 뇌와 연결 (HBC). 
하여 뇌로써 물체를 인식하거나 들을
수 있는 가능성도 있음

HBC

A Handicapped 
person

A Healty
Person 
lookong at 
the Car.

HBC
Transmitter

Image of a Car in the Brain 
of the Handicapped Person

HBC
Receiver

The Car

Private & ConfidentialPrivate & Confidential 3636May 24, 2017

HBC Technical Book
by Hideyuki Nebiya as Editorial Supervisor
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Thank you for your attention.


