Precision in Motion:
Advancing Indoor Asset and
Personnel Tracking with Wi-
Fi-based RTLS in 2025

https://www.linkedin.com/pulse/precision-motion-advancing-indoor-asset-personnel-rtis-de-oliveira-

g8xme

As industries push further into digital transformation, Real-Time Location Systems (RTLS) have
matured into critical components for modern operational workflows - especially in logistics,
manufacturing, healthcare, and large-scale enterprise environments. Wi-Fi-based RTLS, in
particular, offers a compelling balance of cost-efficiency, infrastructure reuse, and indoor
positioning capability.

In 2025, the design and deployment of RTLS solutions demand not only technical accuracy but also
strategic foresight. This article outlines key considerations, current best practices, and evolving
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trends in deploying Wi-Fi-based RTLS platforms for precise indoor asset and personnel tracking.

1. Start with a Data-Driven Site
Survey

Accurate RTLS starts with understanding the physical and RF environment. A professional site
survey - using both passive and active scanning tools - must go beyond basic Wi-Fi planning. Look
for multipath issues, signal degradation, interference sources, and attenuation zones. RF
fingerprinting, which requires detailed heatmapping, should be considered for environments with
dynamic layouts (e.g., warehouses or hospitals).

Also consider site-specific factors like:

e Ceiling heights and mounting constraints
e Movable obstacles (shelving, pallets, trolleys)
e High-density areas or human traffic patterns

2. Select Hardware Designed for RTLS
Performance

Not all Wi-Fi access points are created equal when it comes to RTLS. For location precision, choose
hardware that supports:

802.11mc (FTM - Fine Timing Measurement) for sub-meter accuracy
Directional or omni-directional antennas based on use case

High refresh beacon rates for location-aware clients

APIs for integration with RTLS engines or third-party platforms

In 2025, several enterprise-grade vendors offer location-centric APs with onboard telemetry
streaming capabilities, offloading the need for additional hardware sensors.

3. Utilize the Right Location
Algorithm for Your Environment

The effectiveness of your RTLS solution is only as good as the algorithm driving it. Common
approaches include:



o Trilateration - Uses signal strength (RSSI) or time-based methods (e.g., FTM) to estimate
position from multiple APs.

e Fingerprinting - Compares real-time RF characteristics with a pre-recorded map.

¢ Kalman or Particle Filters - For smoothing out movement patterns and predicting user
trajectory.

For dynamic environments, hybrid models combining FTM with sensor fusion (accelerometer +
gyroscope data) can significantly improve accuracy and reduce false positives.

4. Secure the RTLS Infrastructure
End-to-End

Location data is sensitive. Ensure all telemetry is encrypted in-transit and at rest. Use WPA3 where
supported and implement mutual authentication for all RTLS-enabled devices.

Additionally:

e Segment RTLS-related traffic using VLANs or SGTs
e Apply role-based access control (RBAC) to RTLS platform management
e Continuously monitor for rogue APs and spoofing attempts

Security must not be an afterthought - it’'s a foundational requirement for operational trust.

5. Design a Scalable, API-First
Architecture

A modular architecture is essential. Whether deploying across a single floor or multiple global sites,
your RTLS should support:

e Cloud or edge-hosted location engines
e RESTful APIs for third-party system integration (e.g., access control, ERP)
e MQTT or streaming telemetry for real-time data feeds

A scalable design avoids vendor lock-in and enables use-case expansion - from basic asset tracking
to complex geofencing automation.



6. Validate Accuracy Through Live
Environment Testing

Don’t assume simulated performance will hold up under real-world conditions. Conduct thorough
validation in live environments by:

e Comparing expected vs actual asset locations
e Performing walk-tests with tags or devices
e Measuring latency, refresh intervals, and coverage blind spots

Use this data to fine-tune placement, adjust AP power levels, or recalibrate the location engine.

7. Integrate RTLS into the Wider IT
and OT Ecosystem

The real power of RTLS lies in integration. Connect location data to:

o Asset management systems - For automated inventory checks

e Access control systems - To trigger physical entry restrictions

e Facility automation - Lighting, HVAC, or alarms based on proximity
e Healthcare systems - Patient and staff movement tracking

2025 RTLS solutions should not exist in silos—they must feed and be fed by other platforms
through open, standards-based integration.

8. Maintain, Update, and Optimise
Continuously

RTLS systems are not static. Environmental changes, firmware updates, and device churn can all
impact performance. Build a continuous maintenance strategy that includes:

e Regular system audits and calibration
e Software updates and patching
e Review of location accuracy reports and telemetry logs

Predictive monitoring tools that combine Al and anomaly detection are emerging in this space to
help automate some of this process.



Final Thoughts

As of 2025, Wi-Fi-based RTLS is no longer a niche solution - it's a foundational enabler for digital
transformation across physical spaces. When designed correctly, it brings operational intelligence
to life, helping businesses locate, optimise, and protect what matters most.

However, the success of an RTLS deployment hinges on thoughtful planning, the right choice of
technologies, and continuous refinement. With location precision becoming increasingly business-
critical, now is the time to move beyond basic coverage planning and toward intelligent location
infrastructure that scales with your goals.
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