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State-of-the-art network architectures ensure fast and dependable real-time commu-
nication with abundant data and minimal delays. This technology has the potential to
transform various fields, such as remote healthcare monitoring, agriculture technology,
cyber security, transportation, and so on.

In the healthcare domain, radio sensing is progressing towards achieving reliable
detection, specifically for human activity recognition, detecting events such as falls, respira-
tory rate, cardiac activity, and so on. Radio-based communication systems offer capabilities
such as high data rates, elevated carrier frequencies, expanded system capacities, adapt-
able hardware systems, and the ability to focus energy radiation in specific areas, such as
beamforming.

Indoor localization encounters challenges stemming from environmental factors such
as noise, signal distortions, and physical obstructions such as furniture. These complexities
must be carefully considered when implementing indoor localization systems.

In recent years, significant progress has been made in indoor localization, driven by
advancements in wireless communication, computational capabilities, and various sensing
techniques. Context-aware systems, wearable technologies, and non-contact methods
represent notable approaches for recognizing human activities within indoor environments.

One intriguing approach involves leveraging devices worn by users to detect their
behaviors while preserving their privacy. Context-aware systems employ an array of
sensors, including microphones, cameras, and other sensor types. However, these systems
face limitations in tracking activities once a user exits the surveillance zone. Notably, video
surveillance systems fall within the context-aware technology category, but pose privacy
concerns for patients, particularly in healthcare settings.

Conversely, outdoor localization has benefited from cutting-edge satellite positioning
technologies like GPS, delivering highly accurate location services. However, indoors, the
precision of location services diminishes due to weak signals and limited signal penetration.

To address indoor localization challenges, researchers have proposed various tech-
nologies, including RF identification (RFID), Ultra-Wideband (UWB), Bluetooth, Wi-Fi,
light-based solutions, and audio-based methods. Given the prevalence of Wi-Fi infrastruc-
ture in many households, this article opts for RF-based Wi-Fi sensing to obviate the need
for additional sensing technologies. RF sensing systems exhibit variations in hardware
requirements, operating frequencies, classification techniques, monitored activity types,
and target subjects.

Two prominent methods employed by tracking systems for RF-based activity identifi-
cation are Channel State Information (CSI) and Received Signal Strength Indicator (RSSI).
These techniques enhance the accuracy and effectiveness of indoor localization systems by
harnessing the properties of radio frequency signals.
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