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Introduction 

Distributed Acoustic Sensing (DAS), also known as Distributed Fiber Optic Sensing (DFOS), is a 

technology that turns a standard fiber optic cable into a continuous acoustic or seismic sensor 

along its entire length. Instead of using discrete sensors at specific points, the cable itself 

becomes a virtual microphone or geophone that can detect vibrations and pressure changes over 

many kilometers. 

Operating Principle 

DAS operates based on the phenomenon of Rayleigh backscattering. When a pulse of laser 

light is sent down a fiber optic cable, a small portion of that light scatters and reflects back toward 

the sender. This backscattering is caused by microscopic imperfections inherent in the glass 

material of the fiber. 

The pattern of the backscattered light is unique to each point along the fiber and acts as an 

optical "fingerprint." When an acoustic wave or external vibration acts on a point on the fiber, it 

causes a strain or deformation in the glass. This deformation alters the optical "fingerprint" of that 

point, changing the phase of the backscattered light. 

The DAS system measures and analyzes the changes in the phase of the backscattered light as 

it returns. By comparing the real-time backscattered light pattern to the original pattern, the 

system can determine: 

• The precise location of the disturbance (based on the time it takes for the light to return).

• The intensity and nature of the disturbance (by analyzing the magnitude of the phase

change).

System Components 

A DAS system consists of two main parts: 

• Electro-optic Interrogation Unit (IU): This is the heart of the system. It emits ultra-fast,

highly coherent laser pulses through the fiber, and then receives and processes the

backscattered light. The IU uses complex algorithms to analyze the data and convert the

phase changes into acoustic/seismic information.

• Fiber Optic Cable: This can be a standard single-mode fiber optic cable, which is

installed in the environment to be monitored, for example, along a pipeline, a mining

tailings dam, in a mine or tunnel, etc., buried in the ground, or inside a structure. It does

not require electrical power or electronic components in the field.
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Key Applications 

DAS's ability to continuously monitor large areas without blind spots makes it essential in several 

industries: 

• Security and Surveillance: Detection of intruders along perimeter fences, borders, or

critical infrastructure.

• Oil and Gas Industry: Monitoring for leaks in oil and gas pipelines, intrusion detection,

and seismic monitoring for geological or mining exploration, as well as monitoring the

stability of slopes and landslides.

• Civil and Mining Infrastructure: Structural health monitoring of bridges, tunnels, and the

stability of mines and mining tailings dams, detecting vibrations, stress, or minimal

structural changes.

• Transportation: Detection of traffic, trains, or moving vehicles.

The main advantage of DAS is its ability to detect events at any point along the fiber with a spatial 

resolution of one meter (1m) or even less, over significant distances. 
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