
COMPREHENSIVE SAFETY 

MONITORING SOLUTION FOR 

CRITICAL INFRASTRUCTURE
Distributed Fiber Optic Sensing Technology

VTI-GL-100C



Challenges in Temperature Monitoring for Critical Infrastructure

Large-scale infrastructures including 

oil and gas pipelines, industrial 

tanks, power cable tunnels, and 

highway tunnels are constantly 

exposed to risks caused by 

abnormal temperature changes.

Conventional temperature 

monitoring solutions are limited to 

discrete measurement points, 

resulting in blind zones and the 

lack of continuous, holistic 

temperature visibility.

Delayed fault detection can lead to 

catastrophic consequences, 

including fires and explosions, 

chemical leaks, production 

downtime, and severe economic 

losses.



Point-Based Monitoring

Provides temperature data only 

at discrete locations, potentially 

missing hot spots located 

between sensors..

Slow Response

Delays in fault detection can 

result in severe damage.

Electromagnetic Interference (EMI)

Electronic sensors are susceptible to 

interference in industrial environments, 

leading to false alarms or missed 

incidents.

Complex and Costly

Requires power supply and periodic 

maintenance for hundreds or 

thousands of individual sensors.

Invisible Risks: Limitations of Traditional Solutions



COMPREHENSIVE TEMPERATURE 

MONITORING SOLUTION USING 

DISTRIBUTED FIBER OPTIC SENSING

Introduction to the VTI-GL-100C System



A New Era: Transforming the Entire Optical Fiber into an 

Intelligent Sensor

Advanced technology that uses the optical fiber itself as thousands of passive temperature sensing points.

Provides uninterrupted monitoring along the entire fiber route over distances of up to tens of kilometers.

Real-time temperature monitoring with ±1°C accuracy and precise meter-level localization.
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Technology Principle: Transforming Optical Fiber into Thousands of Sensors
The system operates based on the Raman scattering effect and the Optical Time-Domain Reflectometry (OTDR) 

method.



Operating Principle: Raman Light Scattering Technology

1. Laser Pulse Emission: A high-frequency laser 

pulse is launched into the optical fiber.

2. Scattering Analysis: Raman scattering occurs 

due to molecular vibrations, generating Stokes 

signals (constant intensity) and Anti-Stokes signals 

(temperature-dependent intensity), which carry 

temperature information at every 0.5-meter point 

along the optical fiber.

3.Temperature Determination: The controller 

analyzes the intensity ratio between the Stokes and 

Anti-Stokes signals to accurately determine the 

temperature.

4.Fault Localization: The location of the temperature 

point is precisely determined using the Optical Time-

Domain Reflectometry (OTDR) method.

5. Result Visualization: The results are displayed in 

the software as temperature–position–time graphs.













Real-World Deployment









Real-World Deployment



VTI Corp: A Trusted Partner for High-Tech 

Monitoring Solutions
With the VTI-GL-100C system, we deliver not just a product, but a 

comprehensive solution that protects assets, optimizes operations, and 

ensures human safety.
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