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The measurement of the five vital signs allows the assessment of
the physiological well-being of an individual or patient.

Vitalsigns:
Temperature: infection or inflammation

Heart rate: abnormal heart rhythms (e.g. atrial fibrillation)
Respiratory rate: apnoea (cessation of breathing)
Blood pressure: internal bleeding

Oxygen saturation: impaired lung function

All of these can be measured non-invasively



Wearables for vital sign monitoring

Advantage:
Continuous monitoring

Disadvantages:
Limited battery life (7-day limit)

Need to have mobile phone nearby at all times



Webcam sensors:

Measurement of ambient light reflected from a region of interest
on the face (e.g. forehead) using a webcam and ambient light can
give real-time values of cardio-respiratory vital signs (heart rate,
breathing rate and changes in oxygen levels)



Thesize of the region of interest (ROI) can be tuned to the detection of amplitude
changes in the reflected signal caused by cardiac and respiratory activity

Respiratory
frequency

from 10 × 10 ROI

Cardiac frequency
from 100 × 100 ROI

Webcam sensors



Spatial maps of Heart Rate and Breathing Rate

(a)Patient resting while listening to music through headphones during dialysis session
(b) Image colour-coded according to strength of cardiac-frequency information

(c) Image colour-coded according to strength of respiratory-frequency information

The cardiac-synchronous colour changes are equally strong over the entire face,
except around the eyes (the patient is wearing glasses) and under the nostrils.

The highest-magnitude respiratory changes can be found in the upper thorax region
(as well as on the edge of the pillow). However, there are also high-strength regions
in thepatient’s forehead and close to the nose, indicating where the breathing
information is present in the image of the patient’s face.



Webcam sensors



(Neonatal Intensive Care Unit)



Disruptive forces:
1. Rise of emerging markets
2. Accelerating impact of technology
3. Demographics – the ageing population
4. Flow of trade, capital and people

“Webcams for health”

Key issue:
Privacy



Baby Monitor

Add webcam monitoring of vital signs to iPhone baby monitors
(200,000 sold per annum in the UK) and include predictive analytics



Secure Room Monitor

Broadmoor to test camera that monitors vital signs

By Adam Brimelow, Health Correspondent, BBC News



Personalised Cancer Treatment

HOME

SMART WATCH

Hosted facility

Vital sign
information

Vital sign
information

Hosted facility

Genomic and
phenotypic data

Real-time medical
image analysis

Big Data Analytics

Phenotype characterisation with
tracking of health and well-being

Data fusion (genomic data and
multi-modality medical imaging)





• eVisit’s easy-to-use, two-way video
HIPPA-compliant platform makes it
easy to connect with patients, whilst
ensuring that all data is 100% safe
and secure.

The Ageing Population

Telemedicine allows healthcare professionals to evaluate, diagnose
and treat patients remotely using telecommunications technology



The Ageing Population

The addition of webcam sensing for the non-contact monitoring of
vital signs will transform telemedicine.

Skype is not HIPPA-compliant but webcam sensing data from Skype
conversations can be used to build up a database for personalised



1. Rise of emerging markets
2. Accelerating impact of technology
3. Demographics – the ageing population
4. Flow of trade, capital and people

Current trends in demographics underpin the need for remote
consultations.

Vital signs can be monitored through a webcam with no sensors
attached to the individual.

Privacy and regulatory issues are being addressed.
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