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2020 WITSA Global ICT Excellence Awards 

Nomination Form 

3. COVID-19 Best Industry Solutions 

Name：Contactless Healthcare Connected IoT Platform  

Short description： 

Contactless Healthcare Connected IoT Platform is designed to provide contactless, round-the-

clock, real-time monitoring of patient vital signs such as heart rate, respiratory rate, facial skin 

temperature, and bed-exit detection. Medical personnel using this system can interact and 

provide consultation with patients via videoconferencing. The platform is ideal for use in 

negative pressure isolation wards and mobile cabin hospitals, offering an effective and safe 

medical care solution for hospitals where patients with COVID-19 or other highly contagious 

diseases are treated. 

The platform is mainly comprised of three components： 

1. An All-in-one (AIO) Vital Signs Detector： 

The AIO Vital Signs Detector embeds a face recognition detection algorithm to remotely 

collect a patient's facial skin temperature, heart rate, and respiration rate. 

2. A Generic IoT Gateway： 

This gateway interconnects legacy medical devices to send outbound HL7 messages that 

follow HL7 FHIR standards, and receive transmissions from the AIO Vital Signs Detector. 

The device also supports MQTT protocol which is in charge of dispatching all messages 

between the devices and backend software. 

3. A Nurse Station Dashboard： 

This dashboard can display real-time patient physiological readings with their summarized 
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EMR data, including lab test results, images and reports, medication history, and more. 

With the Nurse Station Dashboard, quarantined patients can easily consult with their 

doctors and medical care team using video-conferencing during the course of treatment. 

 https://youtu.be/FgX6AlnnDeQ  

 

 

 

1. Global Impact/Potential 30% 

With the change in global population structure and increased frequency of epidemic and 

pandemic outbreaks, the application of digital transformation to existing medical systems is 

crucial to achieve improvement in quality and efficiency. 

In recent years, healthcare digital transformation can be roughly divided into three stages: 

Before 2010: Medical information at hospitals were stored in various systems in a distributed 

manner. All medical records were hospital-centered and stored in medical record rooms. Since 

most medical records were not yet digitized, it was difficult to integrate digital health 

information systems. 

From 2010 to 2020: With the mature development of technologies such as IoT and 

telemedicine, a new service model emphasizing patient-centered holistic care and connected 

data – combining decentralized health records with electronic medical records – became the 

focus. 

2020 and after: The COVID-19 pandemic is raging across the globe and, due to the highly 

contagious nature of the disease, has greatly changed the traditional healthcare service model. 

Contactless visits and care along with continuous health data collection has become the norm 

and is driving the creation of a new healthcare ecosystem, one that is designed around 

contactless connected health IoTs. 

https://youtu.be/FgX6AlnnDeQ
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The Trends in Healthcare Digital Transformation 
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Statistics from Johns Hopkins show that as of August 30, 2020 the number of confirmed cases 

due to COVID-19 has exceeded 24 million around the world, with the death toll reaching more 

than 838 thousand. The government of Taiwan made preparations in advance and adopted 

information and communications technology needed for efficient epidemic prevention. 

Compared with the severity of the pandemic in other countries, only 487 confirmed cases and 7 

deaths have been reported in Taiwan. 

COVID-19 Dashboard by the Center for Systems Science and Engineering (CSSE) at Johns 

Hopkins University (JHU), https://coronavirus.jhu.edu/map.html, Access date：2020/08/30 

 

https://coronavirus.jhu.edu/map.html
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In March, in accordance with guidelines from Taiwan's Ministry of Health and Welfare, Taipei 

Medical University Hospital opened an additional 30-bed isolation ward for a large number of 

suspected COVID-19 cases. However, two critical issues needed to be addressed: 

1. Financial challenge： 

 The effect of COVID-19 hospitalizations on hospital costs; and 

 The effect of cancelled and forgone services, caused by COVID-19, on hospital 

revenue; and 

 The additional costs associated with purchasing needed personal protective 

equipment (PPE); and 

 The costs of the additional support some hospitals are providing to their workers. 

2.  Risks： 

 Close contact with a person with COVID-19 in the community; and 
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 Providing direct patient care for a patient with COVID-19 (e.g. physical exams, nursing 

care, performing aerosol-generating procedures, specimen collection, radiologic 

testing) without using proper personal protective equipment (PPE); and 

 Having contact with infectious secretions from a patient with COVID-19, or from the 

contaminated patient care environment, without using proper personal protective 

equipment (PPE) or performing appropriate hand hygiene. 

 

Responding to the financial challenges and risks posed by the COVID-19 pandemic and to 

alleviate the significant stress faced by frontline medical personnel, Taipei Medical University 

Hospital (TMUH), Industrial Technology Research Institute (ITRI), and Radica Health jointly 

developed a contactless remote monitoring system that increases process efficiency and 

reduces infection risks during patient care.  

Considering the shortage of trained healthcare professionals and wide disparity in medical 

resources, the application of innovative technologies to existing medical systems is crucial to 

achieving improvement in clinical quality and efficiency. The Contactless Healthcare Connected 

IoT Platform systematically integrates patient vital signs with electronic medical records (EMR) 

and provides real-time surveillance that addresses medical provider needs. Now, with the 

assistance of our platform, medical providers are able to take care of patients more efficiently 

and with no risk of virus exposure, thereby minimizing the possibility of cluster infections or 

cross infections in hospitals. 
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2. Scalability 30% 

The Contactless Healthcare Connected IoT Platform provides a comprehensive solution for the 

care of COVID-19 patients. This platform supports on-demand multi-sensor integration and 

fulfills the different contactless surveillance scenarios advised in epidemic monitoring and 

prevention guidelines. The  platform has three parts: an All-in-one (AIO) Vital Signs Detector, a 

Generic IoT Gateway, and a Nurse Station Dashboard. 

All three parts work in tandem. The Generic IoT Gateway follows HL7 FHIR standards and uses 

diversified data connections to send out standardized message APIs. The Nurse Station 

Dashboard integrates with hospital EMR data to accomplish automated data detection, risk 

analysis, and data visualization. And the AIO Vital Signs Detector decreases response times and 

consolidates sensor activity in healthcare facilities.  

Scalability of Contactless Healthcare Connected IoT Platform is described in the following： 

I. Generic IoT Gateway 

To help medical institutions quickly adopt contactless vital sign monitor devices, we developed 

the Generic IoT Gateway; it uses an Input Adapter to easily integrate both consumer-grade and 

medical-grade sensors – most commonly found in mobile cabin hospitals and negative pressure 

wards – with the platform.  

The Generic IoT Gateway uses middleware developed with HL7 FHIR-based standards to 

quickly standardize all collected physiological data. The Output Adapter then forwards the 

aggregated data to the Nurse Station Dashboard or situation rooms and allows for faster 

communication and data access to and from.  
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The middle dashed box is the system framework of the Generic IoT Gateway 

 

As seen in the above figure, the display panel shows the vital signs collected by the Generic IoT 

Gateway. In addition, the healthcare industry can also benefit from lower implementation and 

set up costs. 

 

 

Negative Pressure 

Clean Booths 
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II. All-in-one (AIO) Vital Signs Detector  

The AIO Vital Signs Detector has a working range of less than one meter and can 

simultaneously detect three vital signs - facial skin temperature, heart rate, and respiration rate 

- using a single thermal camera and embedded deep learning edge computation algorithms. 

Therefore, the detector can enhance the deployment of patient vital signs monitoring through a 

sensor device in the isolation ward. The single sensor, multiple vital signs detection model could 

reduce the number of sensors needed, simplify deployment, streamline the sensor integration 

efforts, and lower maintenance costs.   

The technology architecture of the AIO Vital Signs Detector is as follows： 

 Face & region of interest (ROI) detection：Face recognition model applies a single shot 

multiBox detector (SSD) architecture with VGG-16 backbone in order to predict face 

location bounding boxes. The ROIs can be locked at the forehead position for heart rate 

detection and at the nose position for respiration rate detection. 

 Heart rate and respiration rate detection: Pixel temperature variations, which are caused 

by heartbeat and nasal airway temperature fluctuations inside each ROI from continuous 

thermal imaging, are inputted into trained heart rate and respiration rate prediction 

models that use DensNet for heart rate and respiration rate detection.   
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Right is the AIO Vital Signs Detector (heart rate, respiratory rate, and face temperature), left is 

using AIO Vital Signs Detector to detect a user’s vital signs 

 

1. Thermal Image Sensor Integrated 
with IoT Gateway
- Face temperature sensing
- High accuracy AI Algorithm for heart rate, 

respiratory rate, and body temperature
measurement

2.  IoT Gateway
Gather and transfer the patient’s vital signs to 
nursing station dashboard 

HR: 78

RR: 17 

37OC

Respiratory Activity 

Negative Pressure Ward 

 

The deployment of the AIO Vital Signs Detector in a negative pressure isolation ward at Taipei 

Medical University Hospital 
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III. The Nurse Station Dashboard  

 The Nurse Station Dashboard can summarize patient physiological measurements with 

their EMR data, lab test results, images and reports, medication history, and so on. 

Moreover, with the dashboard, the quarantined patient can call for a video consult with 

their doctors and medical care team during the course of their treatment. 

 The role and functionality of this solution is highly scalable and can be applied hospital-

wide through integration with HIS (Hospital Information System) and EMR (Electronic 

Medical Record). The dashboard is an all-in-one system that manages the entire care 

management process ensuring smooth workflows between systems.  

03. N-way video-conferencing
- Host audio, video, and web conferences with 

anyone
- Record video meeting minutes

01. Patient-centric dashboard
- Single view of patients’ EMRs and vital signs 

data
- 24/7 Real-time surveillance of patients’ vital 

signs data with a single interface

02. Case tracking and management
- Aggregate patients’ daily medical data 

automatically 
- To-do list management
- Real-time alerts for abnormal values

01. Wards

02. Nursing Station
 

The Nurse Station Dashboard summarizes real-time patient vital signs with early warning 

notifications alerting to patients with abnormal values 
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Patient-centric dashboard Real-time patient’s vital signs

Lab values Radiology images and reports

01. Wards

02. Nursing Station

 

The Nurse Station Dashboard can display detailed patient EMR data 

For research, the Nurse Station Dashboard can help health care professionals and research 

institutes continuously collect high research value patient data. For COVID-19, our team has 

worked with Taipei Medical University Hospital health care providers to establish a new COVID-

19 database using our solution. Now, clinicians and researchers can use our data to explore 

important insights and novel diagnoses and treatment approaches. 

IV. Scaling up and Speeding up Long-term Care Service Capabilities 

With the integration of non-contact monitoring sensors and enhanced video functionality, 

our solution can be easily used for remote patient care and deployed in long-term care and 

senior living homes. Our solution can expand care access in these often resource-scarce 

facilities and effectively lower the cost of delivering healthcare services across the 

continuum of care.  
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3. Innovative Features and Functionalities 10% 

The All-in-one (AIO) Vital Signs Detector can simultanously detect and collect a patient’s 

vital signs with a single thermal camera programmed with deep learning edge computation 

algorithms. Because skin temperature variations are caused by facial capillary pulses and 

nasal airway temperature changes during respiration, skin temperature variations can be 

inputted into an AI model to accurately detect heart rate and respiration rate. Therefore, the 

AIO Vital Signs Detector uses an innovative multi-vital sign detection method that applies a 

single thermal camera approach. This solution expands upon the features of similar 

products： 

Features of similar products 
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4. Proven Solution 30% 

 Reduces workload and costs during COVID-19  

Our solution was successfully implemented into a medical institute (Taipei Medical 

University Hospital) with 30 negative pressure isolation wards and was found to 

decrease the frequency at which care providers entered (15 times per day to 3 times per 

day). We are currently collaborating with several other large teaching hospitals, Wan-

Fang Hospital and Shuang Ho Hospital, on assessing whether we can significantly help 

medical professionals reduce the daily time spent measuring and recording data. 

Additionally, we also are collaborating with MetaTech to deploy Contactless Healthcare 

Connected IoT Platform in the Hitachi Negative Pressure Clean Booths; it would be 

delivered to many countries who urgently need an effective countermeasure for COVID-

19. 
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Picture from：ET Today News. Left：Pei-Zen Chang,  Vice President of Industrial Technology 

Research Institute; Right：Ray-Jade Chen, President of Taipei Medical University Hospital in 

front of the Contactless Healthcare Connected IoT Platform dashboard in the situation room.  
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Our solution decreases medical professionals' workloads： To care for COVID-19 

patients, healthcare providers would typically need 40 minutes changing into and out of 

their personal protective gear prior to entering the isolation wards. And considering a 

provider would need to enter 12-15 times per day to not only care for the patient but 

also record vital signs and medical charts, the adoption of our platform greatly reduced 

the amount of time a physician or nurse spent on these non-care activities. 

 

 Co-creating with other startups to build an innovative Service Model 

We worked with other medical IT startups, medical materials and device companies, and 

system integrator companies to build up a service model where hospitals, long-term 

care centers, clinics, communities, and home service providers can best benefit from 

new technology innovations. We are dedicated to ensuring that existing healthcare 

resources/infrastructures can be easily integrated with our solutions, thereby boosting 

performance and adding value to care services. Lastly, we plan to share our own 

experience standardizing the production of high-resolution images needed for AI 

interpretation so as to help minimize barriers during the adoption of these technologies. 
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We also collaborated with MetaTech to deploy the AIO solutions in Hitachi’s Negative 

Pressure Clean Booths 

 

 

More than 80 media mentions for Contactless Healthcare Connected IoT Platform 
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 International export current status：Technical consultation 

At present, this solution is being inquired and negotiated for technology transfer by 

representative offices in Lebanon, Swadini, Kuwait, the Philippines, Indonesia, and Czech 

Republic. 

During the inquiries and negotiations, the Industrial Technology Research Institute (ITRI) 

found that, when exporting this contactless vital signs monitoring solution to other 

countries, the following needed to be taken into consideration: installation, deployment, 

testing, troubleshooting, technical background and user training, local regulations and 

accreditations, import and export trade, and maintenance. 

In order to increase opportunities to export contactless solutions overseas, many issues 

will need to be first examined and worked out (i.e. ease of deployment, ease of 

installation, warranty, technical education, tele troubleshooting, and import/export 

regulations). 

 

Kuwait

India

Indonesia

Philippines

Swadini

Lebanon

Czech 

Republic
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The Czech Republic Senate president visited Taipei Medical University Hospital for a 

COVID-19 technical consultation on the Contactless Healthcare Connected IoT Platform, 

2020/09/01. 
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Taipei Medical University Hospital provided an online technical consultation using the 

Contactless Healthcare Connected IoT Platform with the Superintendent of a Kuwaiti 

hospital, 2020/06/21. 

 Technology Transfer 

- Radica Health 2020 
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YOUR NOMINEES (limit two nominations per award category): 

Taipei Medical University Hospital and Service Systems Technology Center of Industrial 

Technology Research Institute 

REASONS FOR NOMINATION (please justify why you think your candidate is qualified):  

Benefits towards Human Life 

Technology innovations in healthcare are capable of reducing the overall risks and costs of 

infectious diseases to health care professionals. During COVID-19, Taiwan's prevention 

measures have become a role model of excellence in fighting this pandemic. With new 

technology solutions, healthcare professionals can prevent contact transmission of COVID-19 

among the general population in hospital settings. Our solution not only provides a cost-

effective way to monitor and treat patients with highly contagious diseases, but also offers an 

on-demand multi-sensor integration strategy that fulfills the different non-contact surveillance 

guidelines recommended for epidemic prevention. It is our hope that when a new epidemic 

emerges, developing nations who don’t have a robust medical care system can also quickly 

deploy effective countermeasures with this affordable technology, decreasing the risks and 

costs to health care providers and patients alike.  

 

Potentiality for Future Technological Development  

In the future, contactless (non-wearable) medical devices will play a pivotal role in the 

prevention of highly infectious contagions. The need for continuous monitoring and collecting 

of vital signs from patients and elderly in negative pressure isolation wards, long-term care 

facilities, or at home will become increasingly urgent. The Contactless Healthcare Connected 

IoT Platform with its streamlined embedded system, self-service software, and hardware 

technology can also be applied to other measurement devices and can deliver a smoother AI 

initial self-screening experience. 
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This is why Contactless Healthcare Connected IoT Platform deserves a WITSA Global ICT 

Excellence Award. Thank you and thank you for your consideration. 
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SUPPORTING INFORMATION: Please send any supporting information to the address 

above, including information from candidate (i.e. excerpt from program description, web site 

print-out, press release, etc.) 

 Taiwan Can Help! Contactless Healthcare Connected IoT Platform： 

https://youtu.be/FgX6AlnnDeQ  

News： 

 Formosa TV English News：https://www.youtube.com/watch?v=-

Ah_2dtjdK4&feature=youtu.be 

 PTS News: https://www.youtube.com/watch?v=-EDvURVGURU&t=8s 

 PTS TAIWAN：https://news.pts.org.tw/article/483022 

 PTS News: https://news.pts.org.tw/article/483022 

 PTS News: 

https://www.facebook.com/PTStheworldtonight/videos/979496105842065/?t=46 

 UDN News: https://udn.com/news/story/6905/4773542 

 UDN News: https://udn.com/news/story/6877/4756705 

 UDN News: https://udn.com/news/story/7240/4533552 

 UDN News: https://udn.com/news/story/7240/4533735 

 Accounting Research Monthly: https://www.accounting.org.tw/flptopic.aspx?f=280 

 TechNews: https://technews.tw/2020/05/04/itri-tmu-hepidemic-prevention-technology-

platform/ 

 Apple Daily: 

https://tw.appledaily.com/property/20200502/4ULAP5LI5YGHARMSUTTRPY5LFQ/ 

 iThome: https://www.ithome.com.tw/news/137943 

 China Times: https://www.chinatimes.com/realtimenews/20200505002914-260412?chdtv 

 China Times: https://www.chinatimes.com/newspapers/20200517000160-260204?chdtv 

 Anue News: https://news.cnyes.com/news/id/4483575 

 Liberty Times News: https://ec.ltn.com.tw/article/breakingnews/3168393 

https://youtu.be/FgX6AlnnDeQ
https://www.youtube.com/watch?v=-Ah_2dtjdK4&feature=youtu.be
https://www.youtube.com/watch?v=-Ah_2dtjdK4&feature=youtu.be
https://www.youtube.com/watch?v=-EDvURVGURU&t=8s
https://news.pts.org.tw/article/483022
https://news.pts.org.tw/article/483022
https://udn.com/news/story/6905/4773542
https://udn.com/news/story/6877/4756705
https://udn.com/news/story/7240/4533552
https://udn.com/news/story/7240/4533735
https://www.accounting.org.tw/flptopic.aspx?f=280
https://technews.tw/2020/05/04/itri-tmu-hepidemic-prevention-technology-platform/
https://technews.tw/2020/05/04/itri-tmu-hepidemic-prevention-technology-platform/
https://tw.appledaily.com/property/20200502/4ULAP5LI5YGHARMSUTTRPY5LFQ/
https://www.ithome.com.tw/news/137943
https://www.chinatimes.com/realtimenews/20200505002914-260412?chdtv
https://www.chinatimes.com/newspapers/20200517000160-260204?chdtv
https://news.cnyes.com/news/id/4483575
https://ec.ltn.com.tw/article/breakingnews/3168393
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 Yahoo! TV: 

https://tw.tv.yahoo.com/%E5%B7%A5%E7%A0%94%E9%99%A2%E9%80%A0%E9%98%B2

%E7%96%AB%E5%B9%B3%E5%8F%B0-

%E7%97%85%E6%88%BF%E9%9B%B6%E6%8E%A5%E8%A7%B8%E5%85%A8%E6%84%9F

%E6%B8%AC-035639460.html 

 Health & hope: https://heho.com.tw/archives/81153 

 Newtalk: https://newtalk.tw/news/view/2020-05-10/403813 

 Global News TV: 

http://globalnewstv.com.tw/202005/105562/?doing_wp_cron=1597282698.85900402069

09179687500 

https://tw.tv.yahoo.com/%E5%B7%A5%E7%A0%94%E9%99%A2%E9%80%A0%E9%98%B2%E7%96%AB%E5%B9%B3%E5%8F%B0-%E7%97%85%E6%88%BF%E9%9B%B6%E6%8E%A5%E8%A7%B8%E5%85%A8%E6%84%9F%E6%B8%AC-035639460.html
https://tw.tv.yahoo.com/%E5%B7%A5%E7%A0%94%E9%99%A2%E9%80%A0%E9%98%B2%E7%96%AB%E5%B9%B3%E5%8F%B0-%E7%97%85%E6%88%BF%E9%9B%B6%E6%8E%A5%E8%A7%B8%E5%85%A8%E6%84%9F%E6%B8%AC-035639460.html
https://tw.tv.yahoo.com/%E5%B7%A5%E7%A0%94%E9%99%A2%E9%80%A0%E9%98%B2%E7%96%AB%E5%B9%B3%E5%8F%B0-%E7%97%85%E6%88%BF%E9%9B%B6%E6%8E%A5%E8%A7%B8%E5%85%A8%E6%84%9F%E6%B8%AC-035639460.html
https://tw.tv.yahoo.com/%E5%B7%A5%E7%A0%94%E9%99%A2%E9%80%A0%E9%98%B2%E7%96%AB%E5%B9%B3%E5%8F%B0-%E7%97%85%E6%88%BF%E9%9B%B6%E6%8E%A5%E8%A7%B8%E5%85%A8%E6%84%9F%E6%B8%AC-035639460.html
https://heho.com.tw/archives/81153
https://newtalk.tw/news/view/2020-05-10/403813
http://globalnewstv.com.tw/202005/105562/?doing_wp_cron=1597282698.8590040206909179687500
http://globalnewstv.com.tw/202005/105562/?doing_wp_cron=1597282698.8590040206909179687500

