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Objectives
To research and develop human-like, human-friendly intelligent systems with autonomy for medical and space applications 
by amalgamating different engineering technologies and sciences, thereby making a contribution to society and mankind.

Research subjects
• Basic research on intelligent systems for medical applications:

A study on body diagnostic systems and implantable medical devices.
• Research on space crafts with autonomy:

A study about downsizing of satellites and higher performance devices.
• Research of hardware:

A study on reconfigurable hardware and hardware with variable characteristics.
• Research on communication method and networks:

A study on wireless communication systems and analytical methods.
• Research on energy systems:

A study on an efficient use of the energy.
• Research of software and theory:

A study on inference systems and so on.

Current state and future perspective
• Each group has a lot of study results for a basic part of an intelligent system.
• We will share the knowledge and merge the results to solve further problems.
• We will have a joint research with another center and/or division for development with the fields that related or applied 

fields.
• We will activate the student's promotion more, and to lead to the research by the doctor's course, make research activities 

of the division attractive further more. 
• More concrete project themes will be settled on for the medical and/or space application, and the prototype systems will 

be achieved.
• The basic technology will be improved, and the research and development for industrialization will be advanced.

Research Framework
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Transcutaneous energy transmission
: TETS

•contactless 
power 
transmission

A small size implantable high frequency transcutaneous transformer for 
an infant are developed, and the prospect of achievement is obtained.
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•Ventricular assist device (Artificial heart)

Medical applications
・ Energy Transmission with cable
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・Modeling of human body

Putting Carbon Fibers controlled the direction
in the Phantom to increase effect capacitance.

＝＞The fidelity is improved
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A Study on Transcutaneous Energy Transmission Systems for an Artificial Heart
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High Resolution Analog to Digital Converter with Small chip area

☺ADC is a basic circuit indispensable to achieve 
medical equipment, space appliances, IoTs, and so on.

☹Difficult to achieve both Small chip area and High Resolution performance. 

Using
Redundant bit

☺ Possibility to realize both Small chip size and High resolution 
by the proposed technique based on using a redundant bit.

Correct the error 
by using a Redundant bit.

Difficult to Realize he ideal value by 
Capacitance mismatch （ε）. 

Background
・Hyogo Group
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Conventional Successive-approximation ADC Proposed Successive-approximation ADC
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