
Heart Rate (HR)

Product Description



What is Heart Rate (HR)?

Heart Rate (HR) is the number of times your heart contracts per minute and is measured in beats

per minute, or bpm. The LifeQ HR solution outputs continuous HR from photoplethysmography

(PPG) data which is obtained from an optical sensor using green light emitting diodes (LEDs). This

technology is found in most wrist-worn wearables today that provide HR.

HR varies throughout the day and is governed through reflex regulation by both the autonomic

nervous system and the endocrine systems which respond to mental, physical and environmental

factors. HR is one of the most common vital signs used as an indicator of health, physical fitness

and even stress. Having access to accurate and continuous HR opens a diverse array of other

information streams and metrics that can be derived from this.

The LifeQ solution combines:

- Real time sensor management software that optimises the quality of the PPG signal.

This includes accounting for things like skin colour, temperature, blood perfusion as well

as motion, all of which can impact the signal quality and therefore ultimately the HR

accuracy. The LifeQ solution does this while at the same time striving for the lowest

possible power consumption to make the device battery last as long as possible

- An adaptable HR algorithm that accurately tracks HR during all levels of activity from

intense exercise to sedentary times, while ensuring accuracy and efficient power

consumption.

What HR Outputs are provided by LifeQ?
The LifeQ HR solution includes the following as part of the output:

- Heart Rate (bpm) every second (1 Hz).

- Wear Quality Index (WQI), is a unique feature which continuously tracks whether the

device is being worn correctly to allow for HR monitoring.

- Confidence Index: A score from 1-100 that shows the confidence in the HR output, to

help contextualize the output.

- Min, Max, Average HR is updated and available every 15 mins while the HR solution is1

running.

- Resting Heart Rate1 a daily value describing the user’s resting heart rate for a 24 hour

period (see LifeQ Resting Heart Rate product description document)

1 Requires on-device capability to persist trending data and algorithm state
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Figure 1: LifeQ Heart Rate solution vs ECG reference

Accuracy
LifeQ conducts comprehensive testing of the HR solution for all devices enabled by LifeQ, using a

combination of motion and lifestyle protocols across a broad cohort of test subjects to ensure a

realistic view of the expected performance. A summary of these results is provided below with a

detailed description of the results available in the LifeQ HR Product Validation document.

Table 1: Heart Rate Expected Performance during LifeQ Exercise Protocol

Device

Mean absolute

error (bpm)

Standard

deviation (bpm)

Best Performing Device 2.43 4.03

Worst Performing Device 4.54 7.72

Best Performing Test Participant 1.41 2.02

Worst Performing Test Participant 11.42 13.78

Table 2: Heart Rate expected distribution of error during LifeQ Exercise Protocol in
controlled conditions

Device

Absolute Error

<=5 bpm (%)

Absolute Error

5-10 bpm (%)

Absolute Error

10-20 bpm (%)

Absolute Error

>20 bpm (%)

Best Performing Device 89.79% 6.10% 3.03% 1%

Worst Performing Device 77.76% 10.23% 7.43% 5%

Best Performing Test Participant 96.90% 2.53% 0.53% 0%

Worst Performing Test Participant 52.67% 11.74% 12.87% 23%
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Table 3: Heart Rate expected distribution of average error across all participants during LifeQ

Exercise Protocol in controlled conditions

Device

MAE

<=5 bpm (%)

MAE

5-10 bpm (%)

MAE

10-20 bpm (%)

MAE

>20 bpm (%)

All LifeQ enabled  Devices 84% 15% 1% 0%

Constraints in measuring HR accurately

Measuring HR from a wrist-based device is complex and the technology has limitations owing to

the nature of the quality and coverage of the available PPG signal. LifeQ’s solutions are built to

overcome and mitigate as many as possible of these issues. However it is important to be aware

that low temperature, dark skin color, high motion, hand/ wrist pressure, mechanical fit of the

device and user blood perfusion levels can all negatively impact the quality and coverage of the

PPG signal and as a result the  solution itself.
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