
How to measure speed with fiber optic
sensors

Article Overview

Fiber optic sensors can measure speed by detecting changes in light signals caused by moving objects,

enabling precise, non-contact tachometric measurements.

Principles of Fiber Optic Speed Measurement

Fiber optic sensors operate by transmitting light through optical fibers and detecting changes in the light

caused by external stimuli, such as motion. For speed measurement, the sensor typically monitors reflected

light from a moving surface or markings. Variations in light intensity, phase, or wavelength are converted into

electrical signals, which are then processed to determine the velocity of the object .

Types of Fiber Optic Speed Sensors

o Proximity-Based Fiber Optic Sensors: These sensors detect the presence of reflective markings or features

on a moving object. Each time a marking passes the sensor, a pulse is generated. By measuring the time

interval between pulses, the speed can be calculated .

o Tachometric Fiber Optic Sensors: Designed for high-speed applications, these sensors can operate with

bandwidths up to 100 kHz and provide TTL output signals suitable for digital processing .

o Laser-Enhanced Fiber Optic Sensors: Some systems integrate a laser source with the fiber optic probe to

detect motion over longer distances (up to 300 mm) on reflective surfaces, maintaining high accuracy without

direct contact .

Setup and Measurement Process

o Sensor Placement: Position the fiber optic probe close to the moving object, typically within 1-20 mm for

standard setups, or use lenses for longer distances .

o Marking or Feature Detection: Apply reflective markings or use naturally reflective surfaces on the moving

object. Each detected feature generates a light pulse.

o Signal Processing: The sensor converts light variations into electrical pulses. A counter or microcontroller

measures the time between pulses to calculate speed using the formula: Speed=Distance between

markingsTime interval 

o Calibration: Ensure the sensor is calibrated for the specific surface reflectivity and distance to maintain

accuracy.

Advantages

o Non-Contact Measurement: Reduces wear and mechanical interference.

o High Precision and Speed: Capable of detecting rapid motion with minimal latency .

o Immunity to Electromagnetic Interference: Ideal for industrial environments with high electrical noise .
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o Flexible Deployment: Can measure speed over short or long distances depending on probe and lens

configuration . Fiber optic speed sensors are widely used in industrial automation, conveyor systems, and

rotating machinery monitoring, providing reliable, high-speed, and precise measurements without physical

contact .

Optical Fiber (Transmission Medium, Sensing Element) Light modulated due to interaction with parameter of

interest (Measurand)

In recent times, different attractive configurations and approaches have been proposed to enhance the

sensitivity of

Fiber optic sensor is a new branch in fiber optics in competition with the existing communication system. This

is a

Explore the world of Fiber Optic Sensors: their principles, types, applications in precision

Optical fiber sensing refers to the use of optical fibers to measure various parameters such as temperature,

strain, and pressure by

Design and Development of Fiber Optic Sensor System for Rotational Speed Measurement Shrikant M.

Maske 1

This paper introduces the basic principles of several commonly used optical fiber sensors and the progress of

optical fiber sensors in

In modern biomedical engineering, fiber optic sensors have been increasing in interest owing to their generally

high sensitivity, small

A fiber-optic sensor is a sensor that uses optical fiber either as the sensing element (&quot;intrinsic

sensors&quot;), or as a means of relaying

Understanding Fiber Optic Temperature Sensors Fiber optic temperature sensors represent a significant

Optical fibre sensors are an essential subset of optical fibre technology, designed specifically for sensing and

measuring several

Presentation Focus The major focus of this presentation will be on distributive fiber optic sensors which has

seen the greatest usage
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How Do They Work? These sensors rely on light traveling through an optical fiber,

Optical fiber sensors offer attractive characteristics that make them very suitable and, in some cases, the only

viable sensing

Speed measurement OPTEL-TEXYS fibre-optic tachometers enable speed measurement with an accuracy that

sets the industry

Explore fiber optic sensors: their working principles, types (intrinsic, extrinsic, hybrid), and diverse
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