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Introduction

Industry 4.0 warehousing demands highly reliable,
low latency sensing and switching elements that can
withstand mechanical shock, EMI, thermal cycling,
and continuous machine duty cycles. Engineering
teams building AGVs, AMRs, smart conveyors,

and robotic work cells rely heavily on noncontact
magnetic sensors which utilize core technologies
such as reed switches, Hall Effect sensors, gear tooth
sensors, as well as isolation relays to achieve precise,

predictable control and operational visibility.

This engineering-focused guide breaks down the
advantages of implementing these components

inside modern logistics automation systems.

Core Sensing
Technologies for Smart
Warehousing Systems

REED SWITCHES & REED SENSORS
Reed switches remain a go to choice in industrial
sensing due to their simplicity, isolation

characteristics, and zero power operation.

Common engineering use cases

Door/cover/bay confirmation

Bin seating and presence detection
Alignment checks in modular
electromechanical assemblies

Low power wake-up switching in mobile

robotics

Reed switches are also well suited for custom

assemblies where magnet positioning can be

optimized for specific actuation force or travel

Why engineers specify them distance.
«  Trueisolation: Hermetically sealed contacts

eliminate contamination failure modes. A
«  Zeroidle power draw: Ideal for battery-

powered mobile platforms and loT nodes.
+ Noncontact Switching: No mechanical

actuation or wear points.
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HALL EFFECT SENSORS

Hall sensors provide solid-state, contactless
feedback for speed, position, and angular
measurement. Their predictable linearity and fast

response time make them indispensable for motion

control applications.

Why engineers specify them
+ Accurate real-time feedback for closed-loop
control systems
« Analog or digital output options (Switching,
Latch, Ratiometric)
+  High immunity to vibration and mechanical
wear
«  Compact package sizes suited for tight robotic
and AGV designs
Typical engineering applications
+  Wheel speed feedback for AGVs/AMRs
«  Motor commutation feedback
«  Conveyor roller position tracking
«  End-of-travel sensing where repeatability is
critical
Hall sensors are often used in redundant

configurations in safety-rated systems due to their

stable electrical performance over life.

GEAR TOOTH SENSORS

These magnetic sensors track rotational movement of

ferrous gears or encoder wheels.

Engineering advantages

«  High-resolution speed and direction detection
+  Wide air-gap tolerance

«  Stable outputs despite dust, oil, and debris
Warehousing applications

+  Conveyor drive gear monitoring

«  Roboticjoint velocity detection

«  Predictive maintenance data for rotating

equipment

LIQUID LEVEL SENSORS
Reed-based, and Hall-based technologies are used
in float based sensors to provide level sensing in

reservoirs and tanks.

Why these matter for automation engineers
Maintaining consistent lubrication/coolant levels
is directly tied to uptime and equipment lifespan

especially in high-duty-cycle robotics and conveyors.




Power and Signal Management Technologies

REED RELAYS & PHOTO MOSFET RELAYS

These switching components provide clean,

isolated signal paths and are essential for mixed-

voltage system designs.

Engineering benefits

High-voltage isolation

Low leakage and minimal power loss

Long operational life

Reliable switching of low-level sensor signals or

moderate loads

Applications

Battery management subsystems in AGVs/
AMRs
Signal routing in distributed sensor networks

Protecting controllers from transient spikes in

industrial environments

OPTOCOUPLERS
Optocouplers enable safe and noise-resistant signal

transfer between control domains.

Why engineers choose them

«  Provide galvanic isolation in EMI dense
environments

+  Protect sensitive microelectronics from high-
energy transients

«  Support safe digital communication between
PLCs, MCUs, and motor drivers

These are staples in motor control boards, power

stages, and hybrid AC/DC control interfaces.




How These Technologies Enable Key
Industry 4.0 Capabilities

Real-Time Asset Tracking
Reliable switching and sensory feedback supply the data backbone for

location, bin status, and equipment state monitoring.

Predictive Maintenance
Rotational and position sensing deliver vibration, speed, and load trend

data used to trigger maintenance before failure.

Intelligent Automation
AGVs, collaborative robots, conveyors, and AS/RS systems depend on
accurate sensor feedback for deterministic operation and safe human-

machine interaction.

&

How Hall Effect Sensors Improve AGV Navigation and

Motion Control

AGVs demand precise, low-latency feedback loops +  Solid-state durability: No wear mechanisms, ideal for
for path correction, speed control, and docking 24/7 fleets
alignment. Hall sensors are key enablers. Their small footprint also supports distributed

sensing across wheel hubs, drive motors, and steering

Technical advantages for AGV designers
mechanisms.
Deterministic speed measurement: RPM and rotation
direction via magnetic targets
High-resolution position feedback: Enables smooth
acceleration and braking curves
Precise docking alignment: Supports repeatable

charging and bin transfer
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Reed Switch Applications in Mobile Robotics:

Engineering Overview

Reed switches continue to play an important role
in mobile robotics especially where simplicity,

robustness, and low power draw are required.

Technical Benefits

Key engineering design-in use cases

End-effector/tooling confirmation
Door and bin interlocks on AGVs
Safety panel verification
Low-power fluid level sensing

Wake-up or mode-switch triggers

Property Engineering Impact

Hermetically sealed Eliminates contamination-related failures
No power consumption Extends mobile robotic battery life
Shock/vibration resistant Ideal for constant motion mobile platforms
Compact packages Fit easily into mechanical assemblies

Reed switches are also available in custom mechanical packages for optimized sensing geometry.

Conclusion

Industry 4.0 warehousing depends on durable,
accurate, low-power sensors and switching
elements integrated strategically into every
subsystem from AGV wheel hubs to conveyor

gearboxes to robotic end effectors.

Reed switches, Hall Effect sensors, gear tooth
sensors, and relay technologies provide the
foundational reliability and repeatability required

for modern automation architectures.
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For When it Matters - The Right Design, at
the Right Time, at the Optimal Cost.

At Standex Electronics, we believe in: Collaborative «  Living our promise: Innovate | Consult |

innovation with our customers Engineer | Deliver — when the stakes are high,

Standex Detect delivers.

Collaborative innovation with our customers

To learn more about how Standex Detect
Delivering the right design, at the right time, at

can support your projects with innovative
the optimal cost

sensing, switching, and relay technologies, visit
Acting as an extension of your engineering

standexdetect.com or contact our engineering

team

team to discuss your specific application needs.

Request a Quote
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