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Comparative Analysis of UWB and Other

Positioning Technologies: Why Tsingoal
Leads the Industry

Executive Summary

In an era where operational efficiency, safety, and automation are paramount, the ability to accurately track assets,
personnel, and processes in real-time has become a critical competitive advantage. While numerous positioning
technologies exist, Ultra-Wideband (UWB) technology has emerged as the unequivocal leader for applications
demanding centimeter-level accuracy, reliability, and scalability. This document provides a comprehensive analy-
sis of UWB against other mainstream positioning technologies, highlighting the unique technological innovations
and proven expertise of Tsingoal, a global pioneer in UWB solutions.

In-Depth Look at Positioning Technologies

The choice of a positioning system is a strategic decision that impacts long-term operational capabilities. Below is
a detailed comparison of the most prevalent technologies.

1. Global Navigation Satellite Systems (GNSS/GPS)

¢ Accuracy: 1-5 meters under ideal open-sky conditions; significantly degraded in urban canyons, near buildings,
or under foliage.

¢ Range: Global.
¢ Best For: Outdoor vehicle navigation, asset tracking across large, open areas.

e Limitations: Completely ineffective indoors and in shielded environments. High power consumption for contin-
uous tracking. Requires a clear view of the sky, making it unsuitable for manufacturing, logistics warehouses, or
complex industrial sites.

2. Wi-Fi Based Positioning

e Accuracy: 5-15 meters, often reduced to zone-level detection.
¢ Range: Limited by Wi-Fi access point range.
e Best For: Rough asset location within buildings where a Wi-Fi infrastructure already exists.

e Limitations: Poor accuracy unsuitable for precise tracking. Highly susceptible to interference from other wireless
devices and physical obstructions. Deployment in dense or metal-rich environments leads to severe multipath
distortion and signal reflection, causing unreliable data.

3. Bluetooth Low Energy (BLE) / iBeacon

e Accuracy: 2-5 meters with beacons; can be sub-meter with advanced fingerprinting (which is labor-intensive to
set up and maintain).

® Range: Short range (typically 10-70m).
e Best For: Proximity marketing, rough indoor navigation in retail spaces, simple asset presence detection.

¢ Limitations: Accuracy fluctuates dramatically with environmental changes. Requires extensive calibration. Signal
strength (RSSI) is easily affected by human presence, walls, and metal, leading to "tag drift" and unreliable
positioning.
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4. Radio-Frequency Identification (RFID)

e Accuracy: Proximity-based (room-level or choke-point detection).

¢ Range: Very short (passive RFID requires readers within inches or feet).

e Best For: Inventory management, access control, logging items through specific gateways.

¢ Limitations: Provides only location "checkpoints,” not continuous, real-time tracking. Unable to monitor the
movement path of an asset or person between readers.

5. Ultra-Wideband (UWB)

e Accuracy: 10-30 centimeters consistently, even in challenging environments.
¢ Range: Long range (up to 200m+ with anchors), enabling wide-area coverage.

e Best For: Mission-critical applications requiring precise, real-time location data: smart manufacturing, automat-
ed guided vehicles (AGVs), worker safety, logistics optimization, and digital twins.

¢ Limitations: Historically perceived as higher initial investment than BLE or RFID (though ROl is superior due to
capabilities). Early systems faced challenges with channel congestion in high-density tag deployments.

Tsingoal UWB: Transcending Traditional Limitations

Tsingoal has not only adopted UWB technology but has fundamentally advanced it through a suite of proprietary
innovations that directly address the core weaknesses of both legacy systems and earlier UWB implementations.

1. Unmatched Precision with TsingSense®: Solving Multipath and NLOS

Traditional wireless signals like Wi-Fi and BLE suffer severely from multipath interference (signals bouncing off
surfaces) and Non-Line-of-Sight (NLOS) conditions (signals being blocked), which are endemic in industrial
settings.

* Tsingoal's Innovation: Our proprietary TsingSense® technology is a full-stack solution featuring advanced signal
processing and Al-powered algorithms. It intelligently identifies, separates, and filters out multipath and NLOS
signals, extracting the true direct-path signal for calculation.

¢ Result: Sub-meter accuracy is maintained where other technologies fail entirely. This is proven in extreme
real-world conditions:
¢ Solid-State Battery Workshop: A fully metallic environment (walls, ceiling, floor) with severe multipath, achieving consis-
tent accuracy of <1 meter.

o Shipyard Inspection: Tracking metal test equipment inside a ship's hull (a full-metal container), achieving a remarkable
static accuracy of 20-30 cm.

2. Unrivaled Scalability with TsingMax®: Conquering High-Density Deployment

A common bottleneck for UWB systems is channel conflict and reduced update rates when thousands of tags
must be located simultaneously.

¢ Tsingoal's Innovation: Our TsingMax® technology utilizes a sophisticated Time-Division Multiple Access
(TDMA) scheduling protocol for large-scale location networking. This efficiently manages communication
channels to avoid data collisions.

® Result: Tsingoal systems support massive concurrency, enabling stable and reliable positioning of 1,000+ tags
simultaneously—increasing ultimate capacity by over 4x compared to conventional UWB systems. This is
essential for large-scale logistics centers and manufacturing plants with countless assets and personnel in
motion.

3. Unparalleled Flexibility and Integration with TsingLink®

Deploying a positioning system should not be a complex, siloed project. Tsingoal ensures seamless integration
and future-proofing.
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* Tsingoal's Innovation: TsingLink® wireless networking technology simplifies system architecture, significantly
reducing deployment difficulty and cost. Crucially, it features open, customization-friendly loT expansion
functions.

e Result: Customers can easily integrate a multitude of loT sensors and communication protocols—including 4G,
5G, NB-loT, Zigbee, and others—directly into the positioning infrastructure. This enables a unified data ecosys-
tem for comprehensive digital transformation, from environmental monitoring to equipment status alerts, all on a
single platform.

The Tsingoal Difference: Beyond Technology

* Deep R&D Heritage: Over 11 years of focused R&D, with more than 50% of our team dedicated to engineering
and innovation. Our core team originates from China's top universities, ensuring a deep foundation in research
and development.

® Proven Global Leadership: As a leading global UWB solution provider with the largest market shipment volume,
we have over 3,000 successful deployment cases. Our strategic partnership with Qorvo grants us exclusive
access to advanced chipsets and a private protocol stack, offering a distinct competitive advantage.

¢ End-to-End Support: We provide more than just hardware. Our professional after-sales team offers compre-
hensive support, including F2F training sessions, an online training platform, and remote or on-site assistance
until your project is fully operational and delivering value.

Conclusion: The Clear Choice for Industrial Transformation

While alternative technologies have their place in low-accuracy applications, UWB is the only choice for preci-
sion, reliability, and scalability in complex industrial environments. Tsingoal elevates this further by solving the
traditional pain points of UWB itself—through TsingSense® for unparalleled accuracy, TsingMax® for massive
scalability, and TsingLink® for seamless integration.

Choosing Tsingoal means investing in a future-proof platform that drives efficiency, enhances safety, and unlocks
new levels of operational intelligence. It is not just a positioning system; it is the foundation for your digital future.

Ready to Experience the Tsingoal Advantage?

Contact us today to schedule a consultation and a live demo tailored to your specific opera-
tional challenges.

www.tsingoal.com/en

global@tsingoal.com
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