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Optical modules with open-loop and
closed-loop operation

Overview
Despite their drawbacks, open-loop systems can be useful when trying to determine
optical turbulence parameters from open-loop slopes, which are unaffected by the
DM, or when there...

Key Takeaways
Open-loop optical modules operate without feedback, offering speed and simplicity,
while closed-loop modules use feedback to achieve higher accuracy and stability.

Overview

Optical modules, such as those used in adaptive optics (AO), fiber optic gyroscopes
(FOGs), or Hall effect sensors, can be designed as open-loop or closed-loop systems.
The distinction lies in whether the system continuously monitors its output to adjust
its input: Open-loop systems operate without feedback. The system applies a
predetermined correction or measurement without verifying the result.

Closed-loop systems continuously measure the output and adjust the input to
minimize errors, maintaining precise control over the optical signal.

Adaptive Optics Applications
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In adaptive optics, open-loop and closed-loop configurations affect how wavefront
aberrations are corrected: Open-loop AO: The system applies corrections based on a
model or pre-calibrated commands without real-time feedback. It is faster and can
respond quickly to changes, making it suitable for good seeing conditions or when
rapid phase compensation is needed. However, it is less stable over time and may
accumulate errors if the system drifts or misaligns.

Closed-loop A

O: The system continuously measures the wavefront using a sensor and adjusts the
deformable mirror to correct aberrations. This provides high stability and accuracy,
especially under variable atmospheric conditions, but the response is generally
slower than open-loop systems.

Fiber Optic Gyroscopes

For FO

Gs, the distinction is similar: Open-loop FOGs: Measure the interference pattern
directly. They are compact, cost-effective, and suitable for medium-accuracy
applications (1–10 °/h), such as UAVs or industrial robots. Their response can be
slightly nonlinear at high rotation speeds.

Closed-loop FO

Gs: Use feedback to nullify the detected phase shift, achieving ultra-high precision (0.
001–0. 1 °/h).

They are essential for submarines, missiles, and aerospace systems, where accuracy
and stability are critical.

Hall Effect Sensors

In Hall effect-based optical current or voltage sensors: Open-loop sensors: Measure
the magnetic flux directly with a Hall device. They are small, lightweight, low-cost,
and low-power, suitable for high-current measurements but less precise. Closed-loop
sensors: Include a compensating coil and feedback circuit to balance the magnetic
flux, providing higher accuracy and sensitivity for DC, AC, and complex waveforms.

Key Trade-offsFeatureOpen-LoopClosed-
LoopFeedbackNoneContinuousAccuracyModerateHighSpeedFastSlower due to
feedback processingStabilityCan drift over timeStable and self-
correctingComplexitySimple, cost-effectiveMore complex, higher costTypical
ApplicationsUAVs, robots, fast AO correction, low-cost sensorsAerospace, submarines,
high-precision AO, sensitive measurementsSummaryOpen-loop optical modules are
ideal for applications requiring speed, simplicity, and moderate accuracy, while
closed-loop modules are preferred when precision, stability, and error correction are
critical. The choice depends on the operational environment, required accuracy, and
system complexity.
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In adaptive optics, open-loop systems excel in fast phase compensation, whereas
closed-loop systems ensure long-term stability and high-quality imaging. In
gyroscopes and sensors, closed-loop designs provide superior precision at the cost of
increased complexity and size.

Article Content

MODELING AND COMPARISON OF CLOSED-LOOP AND OPEN

The aim of this paper is to model and compare the performance of both AO loop
systems by using one of the most recent Adaptive Optics simulation tools, the
Objected-Oriented Matlab

MODELING AND COMPARISON OF CLOSED-LOOP AND OPEN

Despite their drawbacks, open-loop systems can be useful when trying to determine
optical turbulence parameters from open-loop slopes, which are unaffected by the
DM, or when there...

Modeling and Comparison of Closed-loop and Openloop Adaptive

The AO can be arranged into two systems: closedloop and open-loop systems. The
aim of this paper is to model and compare the performance of both AO loop systems
by using one of the most recent

System Integration

Although the adjustable lens closed-loop is extremely fast, there are situations where
it is not possible to acquire several frames to perform a focusing loop. In this case,
the solution is to use open-loop

Polarization beam splitter based fiber-optic gyroscope operating in ...

We propose and demonstrate a novel fiber-optic gyroscope (FOG) in which a pair of
polarization beam splitters (PBS) is used to route light to and from a Sagnac loop that
senses

Optical Phase-Modulation Techniques

For open-loop configuration square-wave bias and sinusoidal phase modulation are
usually applied while for closed-loop configuration, sinusoidal or square-wave bias
and serrodyne feedback phase

Adaptive digital Electro-Optical Phase-Locked Loop for frequency ...

In this work, we have presented a closed-loop EO-PLL to increase the linearity of the
frequency chirp and the measurement accuracy of the FMCW LiDAR. It is
implemented fully digitally
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Simulation and Design of a PIC-Based Heterodyne Optical Phase

In this paper, a PIC-based heterodyne OPLL is systematically simulated and designed
using a series of physics models based on the transfer function analysis method.

[2410.06569] Open loop calibration and closed loop non-perturbative ...

In this work, we first present an improved perturbative method to quickly assess
large lateral errors in open loop. It uses the spatial correlation of the measured
interaction matrix of a

FPGA-BASED HARDWARE DESIGN OF CLOSED LOOP CONTROL FOR FIBER OPTIC

Based on a large number of experiments, this paper summarized the parameter
demands for each module of closed loop control circuit and designed a corresponding
hardware circuit using FPGA.

Phase-Locked Loops for Analog Signals | Zurich Instruments

FPGA-based phase-locked loops for analog signals such as those offered with Zurich
Instruments'' lock-in amplifiers provide closed-loop frequency and phase control with
integrated features such as phase

MODELING AND COMPARISON OF CLOSED-LOOP AND OPEN

Then assess the performance of closed and open loop systems by their capabilities to
compensate for wavefront aberrations and improve image quality, also their effect by
the observed

KB: Creating protection for Hyper-V VMs on Windows Server 2012

First published on TECHNET on Oct 11, 2012 Here''s a new Knowledge Base article we
published.

Multifactor roadmap for designing low-power-consumed micro ...

Multifactor roadmap for designing low-power-consumed micro thermoelectric
thermostats in a closed-loop integrated 5G optical module Corresponding Author
Dongwang Yang

Closed-Loop Control of Gimbal-less MEMS Mirrors for Increased

When compared to the simple open loop method of suppressing overshoot and
ringing which significantly limits bandwidth utilization, running the mirrors in closed
loop control increased the

A CLOSED-LOOP OPTICAL SCAN CORRECTION SYSTEM FOR

© 2026 ROGER FIBRE ATELIER - All rights reserved



Page 5/5

Closed loop methods measure the actual position of the scanning element and make
real-time corrections. Closed loop control techniques potentially offer the following
advantages over open loop

New Optical Voltage Sensor Based on Closed-Loop Pockels Cell and

The increasing power demand in substations and the advancement of smart-grid
technology point to optical voltage sensors (OVSs) based on the Pockels effect as an
attractive

What are open-loop and closed-loop gains of an op-amp?

Op amps are very high gain devices. To achieve stable operation, op-amps are used
with negative feedback. The gain of the device alone is called open loop gain, and the
gain when configuring a

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

Contact Us

Continue your research online:

Website: https://artduferoger.fr
Technical inquiry: https://artduferoger.fr/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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