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Research & Construction Background
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Among the major directions of International Laboratory of Medical Device & Rehabilitation Engineering of 
USST

Basing on 2 provincial research 
platforms of rehabilitation engineering

 Shanghai Engineering Research Center of Assistive 
Devices (SERCAD)

 Key Laboratory of Neural-functional Information & 
Rehabilitation Engineering of the Ministry of Civil Affairs
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Discipline of 
Medical Device 

USST

The 1st school founded for medical device in China

Shanghai Key discipline

5

2

3

Doctor degree program & post-doctoral station of the first-
rate discipline of Biomedical Engineering  1

Shanghai Leading Academic Discipline

Shanghai Peak Plateau Discipline

Basing on Superior Discipline:  Biomedical Engineering, School of 
Medical Instrument & Food Engineering, USST
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Research & Construction Background



Shanghai Engineering Research Center of Assistive Devices

Initiated in 2015 by the Shanghai Municipal Science & Technology Commission

Approved in 2018 by the Shanghai Municipal Science & Technology Commission

The 1st Research Center of Rehabilitation & Assistive Devices established by university in China
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演示者
演示文稿备注
“中心”将整合上海高校、医院、企业在康复器械领域的产学研医优势，聚焦对产业有战略性影响的中高端重点产品领域，攻克一批产品的关键技术并实现成果转化，使该中心成为上海在康复机器人、康复电生理诊疗设备及远程康复系统等中高端康复器械技术的研发与推广基地，创立我国康复器械产品自主品牌，开发具有自主知识产权的高性能、智能化的人体康复器械产品，提高我国在康复器械领域的国际竞争力，促进上海乃至我国康复事业的快速发展。
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Incubation & Innovation Center of  Assistive Technology

Transformation Center of  Assistive Technology

Education base of Assistive Technology

Research & Development Base of  Assistive Technology

Goal



Rehabilitation Robot &
Intelligent Rehabilitation System

Biomechanics of Human 
motion & Intelligent 

Perception of Motion

Neural Rehabilitation & 
Electrophysiological 

Technology

Research Directions

Research & Construction Major Research Directions



Basic Research

Biomechanics of Human Motion 
& Intelligent Motion Perception

Applied Basic Research 

Applied Research

Implanted microelectrodes treatment for central nerve 
injuries 

Mechanisms of neuro rehabilitation 

Detecting technology of neuroelectrophysiological signal

Human-machine modeling technology 

Physical method of multimodal neuro networks of motion feedback 

Nonlinear coupled Motion control of biomechanics of human motion 

Training Robot for patients with nerve injuries

Assistive robot of daily activities for the disabilities  

Bionic mechanism & lightweight drive system

Rehabilitation Robots 
& Intelligent Rehabilitation 

Systems

Neurophysiologic Rehabilitation 
& Electrophysiological Technology

Resources Research Fields
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23  team members：
• 6 professors
• 8 associate professors
• 8 assistant professors
• 1 lab technician
including
• 2 sponsored by The Thousand Talents Program 
• 5 sponsored by Shanghai Pujiang Talents Plan
• 1 sponsored by Rising Star Mentor Program
• 1 granted Shanghai Renowned Teacher Award
• 1 awarded Woman pace-setter
and
• 3 Distinguished Professors (introducing)
• Over 80 postgraduates

Prof. Hongliu Yu

Resources Team Members
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Resources Group picture of partial team members



Government Consultancy

The Ministry of Civil Affairs   Consulting  Report  for International Development of the Assistive 
Device Industry 

Shanghai Committee of Science & Technology Technology Development Roadmap of Assistive Device in 
Shanghai 

Shanghai Robotics Industry Associations Shanghai Technology Roadmap for Assistive  Robot Industry

Shanghai Civil Affairs Bureau   Current Status & Development Strategy of Assistive Technology in Shanghai

Shanghai Municipal commission of economy & information   A Study of the Development Strategy of 
Smart Medicine (Aging, Rehabilitation) Industry in Shanghai

Resources Social Influence



Significant publications in the field of rehabilitation engineering 

Resources Social Influence



International Rehabilitation Engineering  & Devices (The 1st journal in 
Rehabilitation Engineering in China ) was Founded by Prof. Yu

The journal made a significant contribution in publishing frontier, 
reporting industrial events & leading industrial development. 

------ Jianan Li 
(President of International Society of Physical & Rehabilitation Medicine)

Resources Social Influence
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International Exchange

Her Royal Highness Princess Maha Chakri Sirindhorn from
kingdom of Thailand visited SERCAD in 2018.



团队名称 14

Famous Experts visited SERCAD

美国、德国、瑞士、日本、台湾、香港等50多位国内外康复机器人领域顶级专家、学者参观我中心实验室



团队名称 15

National leaders visited  SERCAD

• Wangang , Minister of the 
Ministry of Science and 
Technology , P.R.C.

• Liu binjie, Director of 
Committee on education, culture 
and health of National People‘s 
Congress 

• Yan Heping, President of China 
Association of Assistive Products

Famous Experts visited SERCAD
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Resources Social Influence
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Organized International Conferences
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Resources

Shanghai International Symposium on Human-cantered Robotics

Organized International Conferences



i-CREATe 2018 &HCR2018

2018国际康复工程与辅助技术大会
2018沪江国际人际共融机器人论坛

July 14-16，Shanghai

Organized International Conferences



i-CREATe 2018&HCR2018 Highlights
 Over 1000 participants to the convention from 18 countries



i-CREATe 2018 Highlight

 134 teams participated gSIC competition, 45 teams enters into the final 
round.



Rehabilitation robotics Alliance, Chinese 
Association of Rehabilitation Medicine

The largest academic organization in the field of rehabilitation robotics in China.   
Prof. YU Hongliu is President of alliance.

Found in Aug. 15, 2018



Discipline platforms, key laboratories, research centers, main equipment etc. 
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Organizations Time Established Note

1 Shanghai Engineering Research Center of Assistive Devices 2015.9 affiliated 

2 Key Laboratory of Neural-functional Information & Rehabilitation 
Engineering of the Ministry of Civil Affairs 2016.10 co-established

2 Rehabilitation device committee, China Association of Assistive 
Products 2016.7 affiliated

3 Technology transformation & industry promotion committee, 
Chinese Association of Rehabilitation Medicine 2017.11 affiliated

4 Rehabilitation engineering committee, Shanghai Society of 
Biomedical Engineering 2016.3 affiliated

5 Rehabilitation robotics committee, Shanghai Electrophysiological & 
rehabilitation Technology Association 2015.1 affiliated

6 International Convention on Rehabilitation Engineering & Assistive 
Technology, Asia 2017.8 President   

Resources Current Platforms & Infrastructure
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 Transferred via Shanghai 
Jinghe Lim Co. Ltd

Intelligent lower limb 
Multi-mode balance 
training system
(Achievement of 863 plan, 
biggest achievement 
transformation in the 
industry in China）

 Transferred via Shanghai 
Xiboy Lim Co. Ltd

Undertook over 40 projects ($ 41.956 million) in the recent 3 years, including 26 government sponsored 
projects ($ 15.726 million), 9 cooperative projects ($ 3.33 million) & 5 self-financed projects ($ 22.9 million) 

Shanghai Engineering Research Center of Assistive Devices was approved in Nov 2017

• Broke through 
key techniques in 
rehabilitation 
engineering

• Transferred over 
20 million of 
achievements

The 1st Central-
Driven Upper Limb 
Rehabilitation Robot 
in the world: 
Centerobot-Ⅱ

Lightest Wearable 
exoskeleton 
rehabilitation hand in 
the world, 3rd prize in 
ICORR2015

 Transferred via Danyang
Artificial Limb Co. Ltd

.

Resources Achievements
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• Published over 
120 papers in 
SCI/EI journals

• granted over 80 
patents in the  
recent 5 years 

 Studies related to neuro rehabilitation were published in Frontiers in Neurorobotics (IF: 

2.486)、Cell Rep(IF: 8.3)

 Studies related to intelligent prosthetics were published in Automatica (IF 5.451)、

Journal of Biomechanics (IF: 2.664)

 Studies related to neuro rehabilitation & central nerve injuries were published in Medical & 

Biological Engineering & Computing（IF：2.112）、 Neurobiology of Learning & 

Memory (IF: 3.701)

 Intelligent bionic prosthetics 

 Key techniques of intelligent rehabilitation robot

 Wheelchair-based intelligent multifunctional rehabilitation system

 EMG signal processing & application

 Mechanisms of implanted microelectrodes treatment for 

central nerve injury Visit by Wan Gang, Minister of Ministry 
of Science & technology of PRC

Resources Achievements



2nd Prize, University Exhibition, China Industrial Fair 2012
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3rd Prize, China Machinery Industry & Technology 
award 2014

2nd Prize, disability prevention & rehabilitation 
Science & technology award

Key techniques of high-
performance intelligent 

prosthetic hand

Gold Prize, Challenge Cup of National college 
student competition award 2014

Wearable exoskeleton 
rehabilitation h& 

Intelligent feedback 
rehabilitation training bed

3rd Prize, China Machinery Industry & Technology 
award 2014

Intelligent lower limb 
rehabilitation evaluation 

system

Key techniques of 
Intelligent dynamic EMG 

signal controlled prosthetics

• Sponsored 4 
provincial 
projects in the 
recent 3 years, 
among the 
teams with the 
most 
sponsorship 

Resources Achievements



03
Representative Achievements
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Central-Driven Upper Limb Rehabilitation 
Robot: Centerobot-Ⅱ

1. Upper Limb Rehabilitation Robot

Changzhou Qianjing Rehabilitation Co., Ltd.

SERCAD, USST

Achievements
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2. Wearable upper limb rehabilitation robot

Shanghai Electric

SERCAD, USST

Achievements



3. Upper limb rehabilitation robot with multiple degree of freedom

SERCAD, USST

Shanghai Electric

Shanghai Sunshine 
Rehabilitation Center

Achievements



Shanghai ZD Medical Technology Co., ltd

Nimbot

6. Desktop upper limb rehabilitation 
training robot

5. Wheelchair based upper limb 
rehabilitation robot

4. Full degree of freedom upper limb 
rehabilitation robot

USST
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7. Bionic prostheses

Intelligent upper limb prostheses

USST

Danyang Artificial Limb Co. Ltd

Achievements



33

Achievements

8. Wearable & intelligent rehabilitation hand

USST

Danyang Artificial Limb Co. Ltd

Huashan Hospital

Wearable exoskeleton rehabilitation hand
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Achievements

Angle sensor

Gyroscope + 
Accelerometer

Force sensor

Hydraulic damper
(Damping 

adjustment 
continuously & 
independently)

Gait phase 
recognition

Speed 
adaptive Battery

Produced by Beijing Oriental 
Re-Sun Prosthetics & Orthotics 
Technology Development Co. 
Ltd

9. Microprocessor-controlled hydraulic bionic Prosthetic knee joint

The 1st Microprocessor-controlled hydraulic knee joint in China
The key technique & application of Microprocessor-controlled hydraulic 
Prosthetic knee joint 
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Achievements

10.  Intelligent lower limb Multi-mode balance training /evaluation system

Huashan Hospital

Shanghai Xiboy Lim Co. Ltd

USST



36

Achievements

11. Multi-functional rehabilitation electric wheelchair 
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Achievements

12. Re-chair
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Achievements

13. Multi-functional wheelchair electric nursing bed
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14. Finger rehabilitation 
trainer 

15. Elbow rehabilitation assistive 
robot 

Achievements
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The 1st desktop feeding robot  in China

16. Feeding robot

Achievements
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The 1st lower limb exoskeleton robot with bionic knee joint in the world
The lightest among devices in China

17. Wearable lower limb exoskeleton robot 

Achievements



42

Thank You!
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