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Value propositions & promises of Smart Home Technologies

Comfort  Convenience Control (3Cs)

Safety and Prevention (SP)



Safety and Prevention (SP)

SCA Training Seminar 

Sep 29, 2020

Hong Kong Housing Society has deployed the use of some sensors for detection

Source: Hong Kong Housing Society website



47% of the fall is indoor and 

66% is within home environment

• For the over-65 population, falling can be a serious health risk. One 
in four older adults falls each year; but less than half tell their 
doctor. Falling once doubles your chances of falling again. 

• In Hong Kong, each year 25% of community dwelling elders suffer 
from fall. 75% of them get injury include head injury and fracture. 
Elders who fell in the past six months had shown to have increased 
risk of fall in near future.

• Elderly Commission Dept of Health in Hong Kong also has similar 
warnings for elderly fall-related hazards.
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older adults. Archives of gerontology and geriatrics, 46(2), 125-135.

Chu, L. W., Chiu, A. Y., & Chi, I. ( 2007) Falls and fall-related injuries in community-dwelling elderly persons in Hong 

Kong: a study on risk factors, functional decline, and health services utilisation after falls Hong Kong Med Journal 2007; 

13(Suppl 1):S8-12



66% within home

34% outside home 
(within the estate)

Sample Size 

n=111

47% indoor

Fong, K. N., Siu, A. M., Yeung, K. A., Cheung, S. W., & Chan, C. C. (2011). Falls among 

the community-living elderly people in Hong Kong: a retrospective study. Hong Kong 
Journal of Occupational Therapy, 21(1), 33-40.



Unobtrusive radar sensors, a Wi-Fi 

network, a gateway and simple audio 

and/or video communication.

Uses data modeling, machine learning 

and A.I to predict anomalies

Emergency alert for care staff 

Assisted Living technologies

Understanding the behaviour and physical 

activities of the elderly occupants

Longitudinal collection of data

Complete respect of privacy 
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Journal, 20(9), 5072-5085.

Islam, M. M., Tayan, O., Islam, M. R., Islam, M. S., Nooruddin, S., Kabir, M. N., & Islam, M. R. (2020). Deep Learning 
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Radar Sensors 
An alternative to cameras and other wearable sensors



“Continuous in-home monitoring of older adults living alone aims to 

improve their quality of life and independence, by detecting early 

signs of illness and functional decline or

emergency conditions.”

“The reported results show that vital signs can be detected also 

while carrying out daily activities or after a fall event with accuracy 

varying according to the level of movements, reaching up to 95% 

and 91% in detecting respiration and heart rates, respectively. 

Similarly, good results were achieved in fall detection by using the 

micro-motion signature and unsupervised learning, with sensitivity 

and specificity greater than 97% and 90%, respectively.”

Diraco, G., Leone, A., & Siciliano, P. (2017). A radar-based 

smart sensor for unobtrusive elderly monitoring in ambient 

assisted living applications. Biosensors, 7(4), 55.

Radar Sensors 
is about collecting behaviour data for modelling, predictive analysis



Smart Home - Use of sensors for safety

SCA Proprietary for Educational and Training Purpose only



- Home care support system

- Anti-wandering systems with RFiD

- Health Monitoring System – data are collected daily

- Entrance Door / Non-motion response detection system 

- Emergency Call system

Perfect use cases scenario to use the technologies to 
collect data about the elderly’s daily activities 



Capture data such as 

unreported falls and near-falls
Capture data to determine 

upright gait stability

Capture data to 

analyse sleep patterns, 

activity levels, 

frequency, mobility 

3 major reasons why these data should be captured 
by unintrusive radar sensor technologies

https://braceworks.ca/2019/07/24/healt

h-tech/gait-and-balance-dysfunction-in-

older-adults-challenges-and-

interventions/

https://braceworks.ca/2019/07/24/health-tech/gait-and-balance-dysfunction-in-older-adults-challenges-and-interventions/




• MIoT Ltd - a start-up from HKSTP had shipped 
various IoT radar solutions in Hong Kong and 
Shanghai

Benefits

• Avoid breaching data privacy, radar solutions is 
used for accurately counting foot traffic in retail 
malls, shops and communal spaces (e.g Fitting 
rooms, gym, washrooms)

• mmWave radar with Cellular NB-IoT network is 
completely safe for human. Easy for fitting and 
installation, Data visualized in Dashboard for 
management, other sensors like Indoor Air 
Quality sensors and HVAC control system can 
be developed based on traffic modelling and 
sensors

• Lower Maintenance cost

http://www.miothk.com/

Radar for tracking people and presence

http://www.miothk.com/


Comfort Convenience and Control, Safety & Prevention 
(3CsSP)



Data

From Smart Home, Smart Building, Smart Neighbourhood

Data



Track elderly activities

Fall Detection

Sleep quality analysis

Gait stability analysis

Indoor Air Quality control

Indoor Air Climate Control

My vision for the smart home technologies for elderly care 

People Tracking in communal area

Presence detection

Activities analysis

Indoor Air Quality control

Indoor Air Climate Control



Next step is to consider ECG data capture

Video Interview by Daniel Chun with York Hwe of BISA

https://www.facebook.com/watch/?v=358422021867617
https://www.bisahealth.com/

https://www.facebook.com/watch/?v=358422021867617
https://www.bisahealth.com/


Next step is to consider low-cost soft-tissue imaging

http://gense.tech/

http://gense.tech/


Is there any other alternative ?

Infrared Thermal Sensing Safety Alert System for Elderly

長者紅外線熱能感應安全監護系統

In 2019, the system won a Gold Medal at the 47th International Exhibition of Inventions Geneva. It also received a Silver Medal at the 

1st Asia Exhibition of Inventions Hong Kong which was held in 2018. There were wide media coverages about the system.

The Infrared Thermal Sensing Safety Alert System for the 

Elderly is a privacy preserving system which monitors an 

individual’s safety in a private space by analysing the real-time 

thermal data of the private space to detect the human 

movement. When the body movement of the individual is not 

detected for a period of time, an alarm will alert the caretakers 

that the individual is in danger. It consists of several movement 

sensitivity levels and can be installed easily inside a toilet or a 
bathroom.



Radar for Every Home

https://www.microwavejournal.com/articles/print/31250-a-radar-in-every-home-maybe-two-or-three



With MIoT and Vayyar

Radar technology showcase



Smart Vision Magazine

Reading Resources and references

Smart City 3.0 E-Book

Smart City Academy. Copyrights 2020
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Abstract
One of the most important element for assisted living for elderly care should be in home monitoring

Smart Home technologies typically offers these promises Comfort, Convenience, Control, Safety and Prevention (CCCSP). The 3Cs brings a 

lot of time-saving, automation and value in smart living and possibly increase the value of your property. Whereas, Safety and Prevention 

(SP) helps provide a well-balanced preventive care environment for the household occupants. And to do this, either you can rely on human 

or machine to do the same job. This presentation will focus on technology that focus in monitoring in home. Then the next question we asked 

ourselves is what are the problems that are burning and need to be solved with new latest smart home and IoT technologies.   We want to 

focus on the problem in elderly occupants falling in any residence – inside home or elderly centre.  We all know that any type of falling will be 

detrimental and will cause head injury and fracture, but this problem magnifies more for anyone older than 65. According to the Elderly 

Commission in Hong Kong, each year 25% of community dwelling elders suffer from fall. 75% of them get injury include head injury and 

fracture. Elders who fell in the past six months had shown to have increased risk of fall in near future. With various solutions available in the 

market, what are the most useful and commercially sound implementation of using these assisted living technologies. Are these technologies 

applicable in the Hong Kong market. This session attempts to provide insights to elderly home care centres, property developers and 

property managers how best to adopt latest technologies in home care for the elderly without infringing privacy issues

Reference: 

Elderly Commission (2020) Retrieved from https://www.elderly.gov.hk/english/books/files/fall_prevention/Fall_Prevention_booklet.pdf

HKIP Journal (2019) – Page 28-32 To what Extent does smart city technologies solves problems with our aging population

Retrieved from 

https://static1.squarespace.com/static/591e6a001b631bff6312f919/t/5d89affc87e82e702f513c8f/1569304663088/f+HKIP+Journal+33.pdf

The author / presenter is Daniel Chun who is currently CEO at a smart living – home automation technology company with over 30 years 

experience in the technology sector from telecom infrastructure, network services to consumer electronics; the author is also serving as the 

Vice President at Smart City Consortium
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