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Abstract

Access to emergency communication and healthcare in remote areas can save lives. Our research shows how smartwatches with satellite-based communication can send SOS
alerts and health updates when mobile networks fail. Using Long Range Frequency Hopping Spread Spectrum (LR-FHSS), the watch connects over long distances without relying
on towers. Ideal for hikers, emergency responders, and rural residents, it's built on the open-source ZSWatch platform and does efficient battery use. It tracks health, detects
emergencies, and alerts caregivers—boosting safety, telemedicine, and remote care wherever you are. ' '

LR-FHSS Communication Background

Custom Low Cost Recelver

1. Long-range, low-power loT needs: - 1. Receiver: low cost software defined radio - PR ct (PR
- Relieve network congestion. RTL SDR (Cost: 183). _ | B Transmitted Signal
« Need for energy-efficient solutions. | 2. Software: Linux + GNU Radio + MATLAB. 5 e g

2. Necessity: 4 3. Low bit-rate communication £
« Long range, low power, and high scalability. i _, 4. Tested over 1 km with additional signal  * -/

3. Solution: LR-FHSS: ' | attenuation at receiver for simulation.

 |Interference resistance. - T—— O L
+ Ultra-low power and long-range SN \
« Works well in environments with obstacles

.
Receiver-
The MNational Robotarium o earen Park
(=]

RICCARTON

Edint t
@ = o E;Jec t . Tr |
: varaiot
Test location i
‘Q - > O o &
B .' %
» Whitel pentry (
=
135 kms g
z
@,
2
3
0“@
P E MSF
Netw! J" o

Muir Wood Park

Transmltter
Driving Test Centre G

Free-2-Run O

Spectrogram of Received LR-FHSS Signal ( with added -20db snr)
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Methodology Comparison Table
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* Low cost embedded hardware based integrated receiver.
: : « Demonstration of connectivity over higher distances. (Weather ballon)
LR-FHSS capable smartwatch LEO satellite gateway Ground Infrastructure . Otimize the SDR based deCOder a|90rithm.

: : » Open source existing work and collaborate with more developers.
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