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Understanding Active

Ride-Control Systems

An owner's guide to fins, interceptors,

trim tabs, sensors and coordinated motion control
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Active ride control coordinates several fast actuators.

It may reduce roll, pitch, trim and vertical acceleration.

The benefit depends on speed, hull response, tuning,

sensor quality and safe reversion after faults.
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Commercial thinking for private cruising.
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GUIDE OVERVIEW

What active ride-control systems are
designed to do
Active ride-control systems use motion sensors and fast control algorithms to coordinate fins, interceptors, trim
tabs or foils and reduce roll, pitch, heave or undesirable trim.

SCOPE This guide covers integrated ride-control systems on faster motor yachts, including motion sensors, control
computers, hydraulic or electric actuators, fins, tabs, interceptors and mode integration.

By the end of this guide, you should be able to:
• Trace the complete path from command or supply to the physical result.
• Identify the principal components, controls, protection and monitoring.
• Recognise common failure modes and early warning signs.
• Understand hidden dependencies and safe degraded operation.
• Ask better questions during purchase, survey, sea trial, refit and offshore preparation.

CORE PRINCIPLE The system should fail without commanding dangerous asymmetry, excessive drag or loss of steering and
propulsion control.

Safety
Ride-control surfaces move rapidly and can create high hydrodynamic and structural loads. Isolate power and hydraulics before work
and keep all underwater or transom areas clear during testing.
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SYSTEM ARCHITECTURE

How the complete system produces its
intended effect
Understanding Active Ride-Control Systems depend on a complete chain of command, control, power, physical
equipment, feedback and safe shutdown.

MOTION SENSOR

Measures pitch, roll

and acceleration

CONTROLLER

Calculates coordinated

commands

ACTUATORS

Move fins, tabs or

interceptors

HULL RESPONSE

Motion and trim change

feeds back

Area Why it matters Owner focus

Motion reference unit Measures roll, pitch, rates and acceleration. Check location, calibration and plausibility.

Speed, heading and steering inputs Allow control law to match operating condition. Identify source priority and stale-data handling.

Ride-control computer Coordinates several surfaces and modes. Review software, tuning, limits and backup.

Actuators and surfaces Create hydrodynamic force or trim change. Inspect feedback, seals, structure and overload.

Feedback and alarms Confirm surface position and system condition. Distinguish command from physical movement.

CORE PRINCIPLE Fast coordinated control can improve comfort, but incorrect data or one stuck surface can create equally fast
unwanted forces.
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MAIN COMPONENTS

What owners should be able to identify
The installation should be traceable from controls and power to working equipment, protective devices,
monitoring and manual isolation.

SENSORS

IMU, speed and

position inputs

COMPUTER

Algorithms and

mode logic

SURFACES

Fins, tabs, foils or

interceptors

ACTUATORS

Hydraulic or electric

drives

Area Why it matters Owner focus

Motion and speed sensors Describe vessel state and operating point. Mounting, source validity and network dependence.

Central controller Runs motion-control and trim algorithms. Configuration, licences, event logs and support.

Interceptors or trim tabs Change stern lift, trim and pitch response. Blade or hinge condition, fouling and transom seals.

Fins or foils Generate lift for roll and ride control. Shafts, bearings, seals and impact history.

Hydraulic or electric actuators Move each control surface rapidly. Pressure or current, feedback, temperature and manual
isolation.

Bridge interface Selects mode, target trim and manual control. Mode awareness, alarms and safe reversion.

ACCESS AND LABELLING Access, identification and service history are part of system reliability.
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SYSTEM ARRANGEMENTS

Interceptors, trim tabs, fins and integrated
systems
Different arrangements trade simplicity, performance, redundancy, maintenance burden and failure consequence.

INTERCEPTORS

Fast transom blades

TRIM TABS

Planing surfaces and

trim control

FINS / FOILS

Hydrodynamic lift

surfaces

INTEGRATED

Several surfaces under

one controller

Area Why it matters Owner focus

Interceptor system Fast vertical blades alter transom pressure. Good speed response but vulnerable to fouling and
transom damage.

Trim-tab system Larger hinged surfaces change running trim and list. Slower response but useful manual trim capability.

Fin or foil system Generates lift below the hull for roll and motion control. Adds underwater penetrations and impact risk.

Integrated multi-surface system Coordinates several device types. One controller can create broad capability and broad
failure.

Manual trim plus automatic ride Allows operator override or simpler fallback. Verify manual mode is independent enough to be useful.

PRACTICAL

DISTINCTION Installed redundancy should be judged by shared dependencies and usable remaining capacity.
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OPERATION AND CONTROL

Selecting modes and monitoring coordinated
surface movement
Safe operation requires correct preparation, clear mode awareness, monitoring and a controlled return to standby
or safe state.

SELECT MODE

Cruise, comfort or

manual trim

VALIDATE

Speed, sensors and

actuators

CONTROL

Automatic coordinated

movement

REVERT

Neutral or manual

after fault

Area Why it matters Owner focus

Before activation Confirm surfaces clear, sensors valid and no service lockout. Inspect transom or underwater area after grounding.

Mode selection Choose cruise, comfort, trim or manual mode as fitted. Know what each mode controls and its speed range.

Automatic operation System adjusts surfaces continuously. Monitor asymmetry, load and vessel feel.

Manual trim Use small, symmetric changes and observe speed and steering. Avoid excessive bow-down or list correction.

Shutdown or neutral Return surfaces to documented safe state. Confirm actual feedback and physical position.

OPERATOR FOCUS The operator should know what the system is doing physically, not only which mode is displayed.
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DEPENDENCIES AND RESILIENCE

What can remove apparently independent
capability
Apparently separate equipment can share power, structure, cooling, sensors, hydraulics, networks or one
vulnerable compartment.

SHARED SENSOR

One IMU or speed

source

SHARED CONTROLLER

Single processor or

network

SHARED POWER

Hydraulic or electrical

supply

SHARED STRUCTURE

Transom and hull

loads

Area Why it matters Owner focus

Motion sensor One IMU can drive every actuator. Understand invalid-data response.

Speed and navigation network Incorrect speed or heading changes control law. Retain local safe mode where designed.

Hydraulic or electrical supply Several surfaces may share pumps, drives or bus. Test capacity and isolation.

Steering and propulsion integration Ride commands can interact with rudder, pods or engine load. Review simultaneous manoeuvre behaviour.

Hull and transom structure All reaction loads return to foundations. Inspect fasteners, cracks and water ingress.

COMMON-MODE RISK Follow the shared power, cooling, structural and control paths before describing equipment as independent.
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MONITORING AND NORMAL VALUES

Recognising normal condition and early
deterioration
Useful monitoring combines displayed values with sound, temperature, movement, leakage, vibration and actual
performance.

MOTION

Roll, pitch and

acceleration

SURFACE POSITION

Command and

feedback

POWER LOAD

Current, pressure and

temperature

HULL EFFECT

Trim, drag and

steering feel

Area Why it matters Owner focus

Surface commands differ widely Sea condition, sensor fault or actuator weakness may be present. Compare feedback and vessel response.

Unexpected trim or list One surface, feedback or mode may be wrong. Neutralise and reduce speed.

Hydraulic or electric load rises Fouling, jam, actuator wear or excessive control demand. Protect drive before trip.

Motion benefit declines Sensor, tuning, surface damage or operating range mismatch. Compare baseline at similar speed and sea state.

Steering feel changes Ride surfaces are creating asymmetry or drag. Take manual control and investigate.

TREND, DO NOT GUESS Trend comparable operating conditions rather than relying on a single reading.
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FAILURE AWARENESS

Common weaknesses and warning signs
Most serious faults begin with small changes, intermittent alarms, unusual noise, heat, leakage or declining
performance.

ASYMMETRY

One surface stuck or

misreported

SENSOR FAULT

Wrong motion or

speed data

ACTUATOR FAULT

Slow, hot or

unavailable

SOFTWARE FAULT

Mode or coordination

error

Area Why it matters Owner focus

One surface stuck Mechanical, actuator or feedback fault. Asymmetric drag, list or steering force can develop.

Sensor produces implausible data IMU, speed or network issue. Controller may command harmful corrections.

Actuator overheats or trips High duty, fouling, low pressure or drive fault. System loses part or all control.

Software or configuration error Update, reset or source mapping issue. Modes and limits may no longer match the yacht.

Seal or transom leakage Actuator penetration, interceptor housing or fin seal damage. Flooding risk exceeds comfort loss.

DO NOT NORMALISE

CHANGE A recurring alarm or unusual behaviour is evidence of a defect, not a normal characteristic.
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FAILURE RESPONSE

Managing asymmetry, invalid sensors and
actuator faults
The first response should protect people and the wider yacht, stop further damage and move to a safe
reduced-capability plan.

NEUTRALISE

Command safe centred

state

REDUCE SPEED

Lower surface and

hull load

ISOLATE

Faulted actuator or

controller

MANUAL TRIM

Use simple verified

controls

Area Why it matters Owner focus

Unexpected list or pitch Select neutral or standby and reduce speed. Continue at planing speed while diagnosing.

One actuator fault Isolate or disable according to approved procedure. Leave the opposite surface active unless designed for it.

Sensor disagreement Use verified manual trim or no ride control. Force automatic mode with invalid data.

Hydraulic leak Stop supply, isolate branch and protect steering if shared. Run the common reservoir empty.

Impact or grounding Secure system and inspect surfaces, seals and structure. Cycle damaged equipment to test it.

PROTECT THE WIDER

YACHT Neutralise asymmetry and reduce speed before troubleshooting; hydrodynamic load falls quickly with speed.
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TESTING AND DEMONSTRATION

Testing motion benefit, trim and safe
reversion
A meaningful test should operate the system under representative load, verify protective functions and
demonstrate safe manual or degraded operation.

STATIC

Positions, limits and

feedback

SEA TRIAL

Motion reduction and

trim

MODE TEST

Cruise, comfort and

manual

FAILSAFE

Sensor, power and

asymmetry response

Area Why it matters Owner focus

Static movement and feedback Confirms direction, limits and position agreement. Keep areas clear and avoid full-force end stops.

Loaded sea trial Shows motion reduction, trim, drag and actuator load. Record speed, sea state and displacement.

Manual-mode test Shows simple trim remains available after automation loss. Confirm true independence.

Sensor-fault simulation Shows alarm and safe reversion by approved method. Do not corrupt configuration.

Power or hydraulic isolation Shows neutral or failsafe response. Maintain steering and propulsion safety.

MEANINGFUL EVIDENCE A no-load start or green status light does not demonstrate performance under real conditions.
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MAINTENANCE STRATEGY

Maintaining fast actuators, surfaces and
vessel-specific software
Maintenance should preserve the energy source, working machinery, structure, controls, sensors, protection and
correct fluid or electrical condition.

SURFACES

Damage, fouling and

seals

ACTUATORS

Hydraulic or electric

condition

SENSORS

Mounting and

calibration

SOFTWARE

Versions and

backups

Area Why it matters Owner focus

Control surfaces Inspect fouling, coating, hinges, blades, shafts and impact. Maintains hydrodynamic response.

Actuators and feedback Service seals, gear, cylinders, motors and position sensors. Prevents asymmetry.

Hydraulic or electrical supply Maintain oil, filters, pumps, drives, cooling and cabling. Supports simultaneous high-speed commands.

Sensors and network Secure IMU, validate speed inputs and inspect data links. Protects control logic.

Software and configuration Back up tuning, limits and versions before updates. Prevents loss of vessel-specific commissioning.

WORK TO REFER High-energy, structural, pressure, lifting and safety-critical work should be completed by competent
specialists.
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RECORDS, SPARES AND SUPPORTABILITY

Keeping documentation, spares and
supportability current
Useful onboard records should show the current arrangement, normal values, service history, safe isolation,
selected spares and specialist support.

ARCHITECTURE

Sensors, surfaces and

power

BASELINE

Positions, load and

performance

SERVICE

Actuators and

software

FALLBACK

Neutral and manual

procedures

Area Why it matters Owner focus

System architecture Sensors, surfaces, controllers, power and integrations. Reveals common dependencies.

Commissioning data Tuning, limits, neutral positions and calibration. Needed after controller replacement.

Sea-trial baseline Motion, trim, current or pressure and surface activity. Supports condition comparison.

Impact and service history Grounding, seal, actuator and software work. Shows hidden structural or support risk.

Fallback procedure Neutral, manual trim and isolation. Supports safe degraded operation.

SUPPORTABILITY A spare part is useful only when its compatibility, tools, settings and installation procedure are understood.



ABSOLUTE MARINE TECHNICAL GUIDES AMTG-049  |  UNDERSTANDING ACTIVE RIDE-CONTROL SYSTEMS

Educational guidance - follow manufacturer instructions and seek vessel-specific professional advice where appropriate. 14

BUYER AND SURVEY PERSPECTIVE

Assessing real benefit, integration and
proprietary risk
A buyer should see the system operate under representative conditions and understand structural, power,
control and support implications.

BENEFIT

Real motion and trim

improvement

INTEGRATION

Steering, propulsion and

sensors

FAILURE STATE

Neutral and

manual control

SUPPORT

Proprietary software and

parts

Area Why it matters Owner focus

Measured benefit Does the system materially reduce motion at intended speeds? Request sea-trial evidence.

Integration quality Are sensors, steering, propulsion and surfaces correctly coordinated? Test modes and transitions.

Fail-safe behaviour What happens if one actuator, sensor or controller fails? Demonstrate neutral and manual reversion.

Structural and seal condition Are transom and underwater penetrations sound? Inspect at haul-out.

Proprietary support Are software, commissioning tools and parts available? Consider future refit and replacement cost.

BUYER FOCUS The value of a complex ride system depends on measurable benefit, safe failure behaviour and long-term
software support.
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OFFSHORE READINESS

Questions before relying on active ride
control offshore
A ready system improves motion without unexpected trim or steering effects, reports surface position accurately
and reverts safely after a sensor, actuator or power fault.

Area Question to resolve

Operating envelope At which speeds and sea states is each mode intended?

Surface condition Are interceptors, tabs, fins and seals free from damage?

Sensor validity Which IMU, speed and heading sources drive control?

Failure state Does one failed surface neutralise or disable the others safely?

Shared systems What steering, hydraulic or electrical capacity is common?

Manual control Can the yacht maintain safe trim without automation?

Quick readiness check
Readiness statement

□ Sensors, controller, actuators and every control surface are identified.

□ Position feedback agrees with physical neutral and full travel.

□ Sea-trial benefit and loaded power values match a known baseline.

□ No unresolved asymmetry, overheating, leakage or sensor fault remains.

□ Neutral, standby and manual trim modes have been demonstrated.

□ Shared steering, hydraulic and generator consequences are understood.

□ Configuration and vessel-specific commissioning data are backed up.

□ Haul-out records, spares and specialist support are available.

KEY TAKEAWAY Dependable active ride control combines valid motion data, healthy fast actuators, sound hull interfaces,
coordinated software and a proven neutral or manual fallback.

Guidance to consult
Use current vessel ride-control, hull, hydraulic, electrical, steering and navigation-network drawings and the installed system manufacturer's operating,
commissioning, service and emergency procedures.
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