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NSO Outreach is a new publication of ANSO promoting effective technology transfer from
research to innovation, from demonstration to market. All the products presented in ANSO
Outreach are focused on improving the quality of life and well-being of people all over the
world by following the principle of practical, low-cost and user-friendly technologies. We also aim to
further strengthen international cooperation on Science, Technology, Innovation and Capacity Building (STIC) by sharing advanced technologies and new products with ANSO members and partners.
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Shenzhen Institute of Advanced Technology (SIAT) of the Chinese Academy of
Science (CAS) was jointly established by CAS, Shenzhen Municipal Government and
the Chinese University of Hong Kong in February 2006. SIAT aims to enhance the
innovative capacity of advanced manufacturing and service industries by combining
information technology and biotechnology. In 2020, SIAT has 2774 staffs, and 1939
graduate students. There are more than 100 distinguished foreign professors working
part-time as visiting scientists.
SIAT is a dynamic S&T community utilizing the resources of research, education,
industry and capital in the Guangdong-Hong Kong region. It now has 9 sub-institutes (51
research centers): Shenzhen Institute of Advanced Integration Technology (SIAIT);
Institute of Biomedical and Health Engineering (IBHE); Institute of Advanced Computing and Digital Engineering (IACDE); Institute of Biomedicine and Biotechnology
(IBB); Guangzhou Institute of Advanced Technology (GIAT); Institute of Brian Cognition and Brian Disease (IBCBD, in collaboration with MIT McGovern Institute); Institute
of Synthetic Biology; Institute of Advanced Electronic Materials (IAEM); and Institute of
Carbon Neutral (under construction). SIAT hosts 9 national innovation labs, 34 key
labs/platforms at the provincial level, and 63 key labs/platforms at the municipal level.
As an industrial research institute, SIAT works continuously on technology transfer. It
has incubated 1248 companies (308 shareholding) in the fields of emerging industries
such as low-cost healthcare, service robots, electric vehicles, cloud computing, digital
cities, nano-medicine, new energy and new materials. Furthermore, SIAT has conducted extensive cooperation with overseas partners covering 38 countries and districts,
more than 200 programs with 98 institutions like MIT, Stanford University, UCL,
UBC, UCLA, EPFL, HU Berlin etc. 48% of annual publications are prepared with
international partners.
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｜Bionic Brazilian Jiu-Jitsu Training Suit
for Real-Time Biofeedback

Brief Introduction

Technical Advantages

Scientific and efficient data-driven training is important in the
development of sports. As a high-intensity mixed martial art,
Brazilian Jiu-Jitsu or similar close-body compact uses
complex and diverse skills involving close combat and
physical contact, where it is difficult to identify human
physiological changes through visual observation alone, and
where there is potential injury to athletes. Real-time biofeedback uses wearable sensors to acquire and analyze the
physiological signals, which not only effectively facilitate the
learning and training of motor skills, but also provide continuous monitoring of the athlete’s physiological condition for
safety of life. Thus, developing a real-time biofeedback
training suit with the flexible electrodes, textile wires and
other materials and electronic components is a new optimal
training solution for compact sports.

• Advanced signal recognition algorithm is used to process
the raw data from the sensors to obtain the dynamic heart
rate with high accuracy and ultra-low power consumption.
• Use of flexible electrodes and textile wires provides the
training suit with certain impact-resistance and stretchability, which meets the needs of highly intense sports and
enhances the reliability of signal acquisition.
• The system can provide remote real-time monitoring.
• The fabric of the training suit has appropriate permeability
and heat dissipation.

A real-time physio-monitoring system for strong resistive sports (combining
with strong signal continuity, conductivity, comfort and safety)
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Potential Market

Technical Parameters

• Sport monitoring and training
• Will apply to police patrol or fire fighting monitoring and
training in the future

• Providing 10+ physiological parameters including heart
rate, respiratory rate, blood oxygen, body temperature
• Using 5G wireless transmission module to support the
Cloud real-time monitoring in a large training area
• Ultra-low power consumption for the sensor modules, i.e.,
2.85mA/4.2V
• Suit is waterproof and sensor modules are detachable for
cleaning and re-use
• Solid and lightweight materials to avoid damage and
movement constraint
• Bilingual: Chinese and English documentation
• User-friendly interface

Cooperation Models
Product Sales
Technology Development

Personalized design of training suit

WANG Lin
PhD, Professor
Dr. WANG’s research interests include sports biomechanics,
rehabilitation engineering, human-machine interaction,
flexible wearable systems, robotics, etc. She has received
funding from National Natural Science Foundation of China,
National Key R&D Program of China, Provincial Natural
Science Foundation of Guangdong, etc.

Lead
Scientist

Tel: +86-755-86392435
Email: lin.wang1@siat.ac.cn
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｜All-in-One Smart Leaf for Intelligent
Self-irrigation Technology in Agriculture

Brief Introduction
Water shortage has become a critical global issue with rapid
socio-economic development and continuously growing
populations, that has extreme effects on agriculture irrigation
systems, especially in the desert and arid areas. At present,
seawater desalination or wastewater purification is energy-intensive and expensive for agriculture production. It is well
known that a huge amount of water vapor is contained in the
atmosphere, but without recognition of the potential benefit to
agriculture. Here, a concept of smart leaf is proposed inspired

by the only-known self-irrigating plant, called desert rhubarb,
which can harvest water molecules from air in a low humidity
environment. Importantly, the mechanical energy of the
harvested water droplet can be converted to an electrical pulse,
and further used to stimulate and regulate the plant growth.
Moreover, the designed and fabricated bio-inspired membranes are stacked to take advantage of the capacitive effect of
its components and generate energy that can be used for
managing atmospheric parameters in the proposed smart farm.

Technical Advantages Technical Parameters
Substrate: L-Glutamate (salt)
• Working environment: 25% RH~ 100% RH,

• Flexible sensing is an interface technology that can detect
signal generation, transmission, and interaction. It is an
important medium for plant-environment interaction.

•

• Smart leaf is an important morphology of the flexible
sensor. The water and energy required by plants can be
detected through the design of bionic pattern and basic
material properties, which is significant for maintaining basic
physiological activities of plants in harsh environments.

• Water collection: Under 30% RH,
water collection >1 mg/cm2 can be achieved every day.

-40℃~ 80℃

•

Electric potential signal: 0.5-100 mV.

• The preparation cost is low for mass production
and application

• Low cost in manufacture, flexible in morphology, green in
production, and standardized in service.

• 24 hour working time with 2~3 year service life.

• Energy efficient and low carbon emission.

Scheme of All-in-One Smart Leaf for Self-irrigation Intelligent Agricultural Ecological Technology
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Potential Market
• Suitable for urban greening in harsh
environments such as arid areas.
• Suitable for various agricultural
irrigation systems in harsh environment.
• It is a low-cost alternative for
upgrading current agricultural water
management technology.

The mass manufacture
equipment of smart leaf

Cooperation Models
Product Sales
Technology Licensing or Transfer

Lead
Scientist

Technology Development

TAI Yanlong
PhD, Professor
Dr. TAI, a full professor at Shenzhen Institutes of Advanced
Technology, Chinese Academy of Sciences, China. His
research interests include multi-field smart sensing materials
for flexible interactive electronics, water based energy
materials or interfacial systems, etc. He was selected in the
“one-hundred” talent program of China Academic Science
(CAS) and Shenzhen Overseas Peacock Talents

Tel: +86-755-86392616
Email: yl.tai@siat.ac.cn
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｜Numerical Simulation Based Non-invasive Technology
for Assessment of Cardio and Cerebro Vascular Diseases

Brief Introduction

Technical Parameters

Cardio- and cerebro- vascular diseases have become the
number one cause of worldwide reduction of people's life and
health, while the traditional diagnosis and assessment of
these diseases mainly rely on the medical imaging technology, which can only assess the disease structurally and can
easily lead to over-medication or misdiagnosis. In recent
years, a functional assessment method for cardiovascular
diseases, fractional flow reserve (FFR), has been clinically
proposed, which can effectively improve the accuracy of
cardiovascular disease assessment by considering the blood
flow properties, but it is an invasive method with certain
risks, and is difficult to be widely promoted. Therefore, a
FFR alternative suitable for wide application is urgently
needed. Numerical simulation based noninvasive assessment
technology for cardiovascular and cerebrovascular diseases
integrates advanced technologies in computational fluid
dynamics, computational mathematics, and computer
simulation, which has the characteristics of safety, low cost,
flexibility, and wide range of applications.

• Is able to simulate the 3D blood flow in all arteries with
diameter larger than 1mm.
• Supports hemodynamic calculation and analysis of the
human body in different conditions. Blood pressure range:
diastolic (40-120 mmHg), systolic (70-200 mmHg); heart
rate: 40-150 beats per minute.

This non-invasive technology was first proposed and
commercialized by HeartFlow, Inc. by developing cardiovascular assessment software called FFRCT, which has been
used in clinics. We have developed a set of high-performance
hemodynamic numerical simulations which can quickly
calculate the FFR noninvasively. Our software has been
verified with 76 clinical cases and the error between the
calculated results and invasive FFR is less than 15%. The
results have been published in the journal European Radiology, and we are applying for the Medical Device Registration
in China. Clinical studies have been conducted with more
than 10 hospitals in China.

Comparison of the numerical simulation results and clinical
measurements of human cardiovascular fractional flow reserve
(where CT-FFR is a numerical result and FFR is the clinical
invasive measurement value)

Technical Advantages
• An in-house numerical simulation package for hemodynamics simulations.
• The evaluation of a clinical case can be completed within
10 minutes.
• Rich in functions. In addition to providing the FFR value, it
can also calculate WSS (wall shear stress), pressure, velocity,
vorticity and many other hemodynamic parameters related to
arterial diseases.
• The package has good portability and can be used on
desktops, small clusters or large supercomputers.

Full 3D numerical simulation results of the blood flow with the
consideration of all the major arteries in the human body.
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Potential Market

Cooperation Models

• Suitable for the assessment of vascular diseases such as heart
attack and stroke, and the prediction of disease progression.

Product Sales
Technology Licensing or Transfer

• For surgery planning and postoperative outcome assessment
of vascular stenting procedures.

Technology Development

• It is applicable to the study of the mechanism of cardiovascular and cerebrovascular diseases.
• Applicable to the hemodynamic analysis of other organs in
the human body, such as lung, liver, kidney, multi-organ
coupling, etc.

Comparison of numerical simulation results of human cerebrovascular hemodynamics with clinical measurements, where “Pa by PW”
and “Pb by PW” represent blood pressure values at the two
monitoring points obtained clinically by means of pressure wire, and
“Pa by CFD” and “Pb by CFD” represent blood pressure values at
the two monitoring points obtained by numerical simulation.

Lead
Scientist

CHEN Rongliang
PhD, Associate Professor
Prof. CHEN’s research Interests include high performance
computing theory, algorithms and software, fluid, structure
and fluid-structure interaction computations, blood flow
simulation, etc. He was awarded as the Distinguished Young
Scholar of Science Foundation of Shenzhen.

Tel: +86-755-8639 2312
Email: rl.chen@siat.ac.cn
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｜Artiﬁcial Meat by High-moisture Extrusion
Texturing Technology

Brief Introduction
Animal meat is an important source of human diet. With the
increase of population and consumption, global demand for
animal meat is growing rapidly. The "artificial meat" is one
of the solutions to the contradiction between the increasing
demand for animal meat and its negative impact of animal
husbandry on the environment. There are two types of
artificial meat now. One is artificial cultivated meat synthesized by animal stem cells, to proliferate and produce
muscle tissue in a bioreactor. At present, this type of
product has not been commercialized due to the high
technology and high cost. And the other is plant meat
produced by plant-derived proteins such as grains and beans
as the main raw materials, by changing the tissue structure
to produce special features and fibrous structure of meat.

The material of this product is easy to obtain, processing is
moderately difficult, and cost is controllable.
One of the biggest challenges of artificial meat is its flavor
and taste. Traditional vegetarian meat is mainly made by
pressing and processing isolated soy protein in a simple
way. Extrusion technology, shear technology, spinning
technology, 3D printing technology and other new innovative technologies can transform the structure of plant protein
into the fibrous molecular structure of meat, giving artificial
meat the fiber, the meat quality and the taste of natural meat.
The high-moisture texturized vegetable protein obtained by
the high-moisture extrusion technology has a fiber structure
similar to animal muscle, which can be consumed directly
with high efficiency, low energy consumption and low cost.

Plant-based meat products

Technical Advantages

Cooperation Models

• High-moisture extrusion texturing technology is one of the
most promising food processing technologies at present, with
the characteristics of high efficiency, low energy consumption
and low cost.

Plant Meat Products
Plant Meat Process Development

• Extrusion texturing technology can change the molecular
fiber structure of plant proteins such as soybean protein and
grain protein to give it a meat-like taste.

Technology Development

• The prepared vegetable protein drawing product has a rich
filamentous fiber structure, and the internal fiber structure is
very similar to the natural meat muscle fibers.
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Factory production line

Technical Parameters Potential Market
Material moisture content: ≥40%
• Extrusion temperature: 130~190 ℃
• Screw speed: 120-200 rpm
• Degree of organization: ≥1.5

• Suitable for the utilization of plant protein resources such as
soybeans and grains.

•

• Suitable for the production of new health food, wellness
food and others.

LI Xiang
PhD, Professor
Prof. LI’s research interests include new
material preparation, the molecular and circuitry
mechanism of prion-like proteins in stress
disorders and neurodegenerative diseases, etc.

Tel: +86-755- 2692 8096
Email: xiang.li@siat.ac.cn

Lead
Scientist
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｜Big Data Chronic Disease
Management System

Brief Introduction

Technical
TechnicalParameters
Parameters

Cardiovascular disease is the “number one killer” that endangers the lives of people in the Belt and Road region owing to
its lack of symptoms, abruptness and changeability, and
all-day out-of-hospital monitoring by wearable devices and
systems can play a crucial role in prevention and timely
treatment. This system, based on medical-level wearable heart
monitoring equipment, is designed for high-risk patients by
monitoring the electrocardiograph (ECG), blood pressure,
pulse, respiration, and other important physiological signs. The
system also recognizes and provides an alert of a sudden attack
of cardiovascular disease in real time. By analyzing long-term
health big data, a health risk assessment and early warning
model is developed and applied for targeted individuals to
reduce the risk of cardiovascular diseases.

• Deep learning-based technology for monitoring temporal
and spatial features of medical conditions has an accuracy of
83.8% for the detection of 9 types of arrhythmias.
• Heterogeneous computing based on CPU and GPU improved
algorithm efficiency by 11 times and mobile terminal improved
by 6 times in the analysis of 24-hour ECG data.
•

Mini-holter:

1. polarization resistance voltage ±250mV;
2. Input dynamic range ±2mV; Input impedance ≥ 2.5 MΩ;
3. Noise level ≤50µV P-P; Common mode signal rejection
capacity ≥89dB;
4. Minimum detection signal ≤50µV P-P;
5. The frequency response ranges from 0.67Hz to 40Hz.

Technical Advantages

•

Contact-free continuous health monitor:

1. Medical-level, diameter: 16CM, passive radiation-free
signal acquisition sensor, sampling frequency 1000Hz;

This wearable device and monitoring system have been well
demonstrated in monitoring the vital signs of people in the
submersible Jiaolong since 2013, in cardiopulmonary function
monitoring and health assessment applied to the patients
recovering from COVID-19 in 2020, and in community chronic
disease management of Shenzhen Guangming Hospital.

2. heart rate detection range :(40 ~ 120) BPM; Resolution:
1bpm; Error: ±5bpm;
3. Respiratory detection range :(0-30) RPM; Resolution:
1rpm; The error is ±3rpm in the range of (5 ~ 30) RPM.
4. Health report contents: health value, risk of arrhythmia and
sudden death, immunity, infection risk, emotional stress assessment, sleep quality assessment, heart rate variability analysis

Certification and IP
Authorized International Invention Patents:
• ECG signal parallel analysis apparatus, method and
mobile terminal. US15/739719. JP2017245039.
ZL201580000415.1. Among of which, the Japanese patent
(JP2017245039) was successfully transferred to Japan
Health Research Institute Ltd.
• Chinese Medical Device Registration Certificate from
China Food and Drug Administration (CFDA): Mini-holter
(CFDA 20172211110), ECG/SpO2/PPG 3-in-1 collector
(CFDA20172211115), Contact-free continuous health
monitor (CFDA20182071130)
• CE Marking: Contact-free continuous health monitor
(SZEM2006004641CRV, RED GZES200601917AT)

Wearable health monitoring devices
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Potential Market

Cooperation Models

• Applied for elderly people living alone, the system could be
deployed in the health management enterprises as an important indicator for evaluating the health management effect.

Product Sales
Technology Licensing or Transfer

• This system can provide the accurate prevention and
control of cardiovascular disease in hospitals and in
surrounding areas.

Technology Development

Individualized monitoring and intervention for high-risk patients of CVD

Lead
Scientist

LI Ye
PhD, Professor
Prof. LI has been a full professor since 2012 at SIAT, CAS. There
he leads a research team of 100 researchers to work in the area of
Wearable Sensing and Computing, Health Informatics, and
Medical Big Data. He is the director of National-Level Joint
Engineering Technology Research Center for Health Big Data
Intelligence Analysis. And he was awarded as Guangdong
Provincial Science and Technology Leading Talents. He is the
winner of China Medical Science and Technology Award and
Guangdong Provincial Scientific and Technology Awards.

Tel: +86-755-86392201
Email: ye.li@siat.ac.cn
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｜Novel Lithium Battery Technology Based on
Alloying-type Anode

Brief Introduction
To solve the problems of limited energy density and high
cost of commercial lithium-ion batteries, a new technology
is developed based on an alloying-type anode. The new
battery has the advantages of high energy density, wide
range of working temperature, high safety and low cost. The
cost is reduced by 30%; the new battery can work normally
under operating temperatures from -50℃ to 80℃, and can

realize long-term charge-discharge cycling at -20℃. This
new battery has passed safety performance tests and cycling
performance tests from the third-party institutions, and
passed qualifications such as IEC62133-2017, UN38.3,
GB31241-2014, which have broad application in small
power, consumer electronics, power tools, energy storage
and low temperature fields.

Technical Parameters

Technical Advantages

• The new battery has a mass energy density of 300 Wh/kg
and a volume energy density of 600 Wh/L;
• The new battery has long cycling performance of 1000
cycles at 0.5C (capacity retention of >80%);

• Total cost reduced by more than 30% due to cheap raw
material and low material cost;

• The new battery has wide working temperature range, and
the capacity retention is over than 70% under the condition of
-50 ~ 80℃;

• Good safety performance (alloying potential of ~0.3V, no
lithium dendrite and no short circuit);

• Compared with commercial lithium-ion batteries, the
overall cost of the new battery is reduced by 30%.

• Wide range of working temperature (-50 ~80℃);
• High energy density (high capacity of alloying-type anode,
smaller battery mass or volume).

• The new battery meets the safety performance requirements
of GB31241-2014 for secondary batteries.

Structure comparison of traditional lithium-ion battery and new battery based on alloying-type anode.
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Potential Market

Cooperation Models

• Suitable for electric motorcycles, low speed electric
vehicles, electric tools, etc., to replace and upgrade the
current devices;

Product Sales

• Suitable for energy storage for communication base station,
photovoltaic power generation, and other new electric plant;

Technology Licensing or Transfer

• Suitable for energy storage at low temperature.

Technology Development

Battery pack products and
third-party test report of the new
battery.

Lead
Scientist

TANG Yongbing
PhD, Professor
Prof. TANG is the Deputy Director of Institute of Technology
for Carbon Neutrality, Shenzhen Institute of Advanced
Technology Institute, Chinese Academy of Sciences. His
research interests include energy storage materials and
devices, nano materials, etc. He was awarded as the Distinguished Young Scholar of National Science Foundation of
China (NSFC), Leading Talents of Guangdong Province.

Tel: +86-755-26892596
Email: tangyb@siat.ac.cn
13

7

｜The Underwater Absorption
Spectrophotometry Technology

Brief Introduction
The underwater absorption spectrophotometry technology can be used in real
time seawater or fresh water multi-parameter monitoring, such as COD (chemical
oxygen demand), nitrate and turbidity,
etc. By using an internal reference design,
the measurement accuracy and stability of
our underwater spectrophotometer
prototype has been improved. It also
features small footprint and low power
consumption, which enable its easy
integration with various water monitoring
platforms and buoys.

A prototype of the underwater
absorption spectrometer

A design drawing of the underwater
absorption spectrometer

Technical Advantages
• High sensitivity: The detection limit of underwater
spectrometer is 0.21 mg/L;

• Portability and easy integrate: The underwater
spectrometer’s size is Φ88 mm×540 mm, the weight is 5.6 kg,
the average power consumption is less than 5 W, which can
be integrated with multiple underwater monitoring platforms;

• High accuracy: The underwater spectrometer can
achieve benchmarking with the Alkaline Potassium Permanganate Method;

• Function expansion: The underwater spectrometer can
expand monitoring functions of TOC, nitrate and turbidity.

• High stability: The underwater spectrometer can
realize the in-situ COD monitoring of seawater for 30
consecutive days;
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Potential Market

Cooperation Models

• Water quality monitoring on buoy platform: The underwater spectrometer is equipped with a battery compartment and
anti-biofouling measures, can realize the in-situ COD
monitoring of seawater for 30 consecutive days.

Technology Licensing or Transfer
Technology Development

• Ship-borne water quality monitoring: The underwater
spectrometer is equipped with a flow detection accessory, and
can provide ship-borne water quality monitoring.

Research Project Cooperation

• Sewage treatment water quality monitoring: The underwater spectrometer can provide in-situ sewage treatment water
quality monitoring.
The underwater
absorption
spectrometer on a
laboratory benchtop

Certification and IP
No

Patent Type

*Patent Name

Patent Number

Patent Status

1

Invention

An spectrophotometer
detection system and method

CN201811542110.5

Pending

2

PCT

An spectrophotometer
detection system and method

PCT/CN2019/125192

Pending

3

Utility Model

An absorption spectrometer

CN202022943804.9

Licensing

4

Utility Model

An underwater absorption spectrometer
with variable optical path

CN202022941530.X

Licensing

5

Invention

An underwater absorption spectrometer
and water quality detection method

CN202111250588.2

Pending

6

Utility Model

An underwater absorption optical system

CN202122584434.9

Pending

*All the Patents starting with CN in this issue are Chinese Patents.
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Technical Parameters
•
•
•
•
•
•
•

COD detection range: 0-100 mg/L
COD detection limit: 0.21 mg/L
COD detection repeatability: < 5%
Weight: 5.6 Kg
Size: Ф88 x 540 mm
Average power consumption: < 5 W
Interface model: 6-core watertight connector

Ship-borne underwater
absorption spectrometer

LI Jianping
PhD, Professor
Center for Optoelectronic Engineering
and Technology, SIAT/CAS.
Research interests: in-situ photoelectric
detection technology for micro-organisms in water environment, underwater
machine vision and advanced optical
instruments. He has been leading and
participating in research projects funded
by various institutions, such as the Hong
Kong Education Grants Bureau, the
National Natural Science Foundation of
China, the Ministry of Science and
Technology Key Research and Development Program, the Instrument and
Equipment Special Project of the
Chinese Academy of Sciences, and the
Shenzhen Science and Technology
Innovation Commission.

Lead
Scientist

Tel: +86-755-86392483
Email: jp.li@siat.ac.cn
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