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SICK AG - MULTISCAN100-S

first safety-certified 3D LiDAR sensor for safe collision avoidance in automated
container terminal operations

the challenge

Automation in container terminals has always involved balancing safety, productivity, and
system availability. While automated operations promise efficiency and reduced human
intervention, ensuring safe collision avoidance introduces significant challenges.

Container Handling Equipment (CHE), such as Rail Mounted Gantry Cranes (RMGs), illustrates
these issues clearly. Automated RMGs typically operate in restricted zones with physical
access barriers or rely on collision avoidance systems based on safety sensors. These sensors
are designed to detect obstacles and prevent accidents, but they often face limitations:
environmental conditions can trigger false alarms, and restricted detection ranges force
slower operating speeds. This leads to reduced productivity and availability, as equipment
may stop unnecessarily to maintain safety.

Safe collision avoidance is therefore not just about installing sensors—it requires highly
reliable detection technologies, robust algorithms to minimize false positives, and seamless
integration with terminal control systems. Achieving this balance is critical: overly
conservative safety measures can compromise throughput, while insufficient safeguards risk
accidents.

In short, safe collision avoidance is the cornerstone of automated container handling,
demanding continuous innovation in sensor accuracy, system design, and operational
strategies to harmonize safety with performance.

the innovation
multiScan100-S: Redefining Safe Collision Avoidance

The challenge of balancing safety, productivity, and availability in automated container
terminals has long been driven by sensor limitations. The multiScan100-S addresses this head-
on as the first safety-certified 3D LiDAR sensor with focus on industrial applications.

Unlike conventional systems, multiScan100-S introduces Safe Multi-Echo Technology,
enabling it to filter out environmental disturbances such as rain, fog, or dust. This means the
sensor can “see through” these conditions and still detect the actual object behind them—
maintaining its full safety-rated detection range. This capability eliminates false positives that
typically slow down operations, ensuring both safety and maximum process speed.

Its innovative certification concept sets a new benchmark: compliance with ISO 13849
(Performance Level b) and IEC TS 62998 (Performance Class C) for outdoor detection.
Furthermore, the sensor is “Performance Level c ready”, as proven detection reliability for
higher safety levels is already certified. When integrated with standard safety controllers and
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well-known diagnostic methods—such as cyclic field set switching—systems can easily
achieve enhanced safety performance.

With up to 20 meters of safety-rated range, multiScan100-S enables high-speed operations
for mobile machines in container handling environments. Combined with exceptional
availability and flexibility for application-specific designs, it delivers what the industry has
been missing: safe collision avoidance without compromising productivity.

how it was implemented
multiScan100-S: Customizable Safety Functions for Advanced Collision Avoidance

The multiScan100-S sets a new standard in safe automation by combining two certified safety
functions: Safe Measurement Data and Safe 3D Object Detection.

Safe Measurement Data goes beyond traditional sensing. Instead of limiting data to internal
decision-making, the sensor provides both raw and pre-processed measurement data via a
standard UDP Ethernet interface. This enables any processing unit to access safety-rated
data, giving system integrators advanced capabilities for creating customized, high-
performance safety solutions and enhanced situational awareness. While ensuring
transmission integrity through the well-known black channel principle, Safe Measurement
Data extends far beyond conventional approaches - enabling safety-related localization and
mapping, as well as point cloud aggregation for developing classification or tracking
algorithms.

Complementing this, Safe 3D Object Detection is an on-device decision-making function. It
detects objects within defined zones and communicates status through a switching signal to
the control system. This approach combines the innovative advantages of multiScan100-S—
such as cutting-edge LiDAR technology and its unique certification concept—with the proven
principle of protective fields. As a result, it ensures compatibility with virtually all existing
Safety PLCs commonly used in RMGs and other Container Handling Equipment.
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For demanding applications, both safety functions can operate simultaneously, delivering
maximum flexibility and reliability. Together, they enable integrators to design systems that
meet stringent safety requirements without sacrificing productivity.

With this dual-function architecture, multiScan100-S bridges the gap between next-
generation sensing technology and industry-proven safety concepts, making it the ideal
solution for safe collision avoidance in automated container terminals.
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result

With its powerful measurement technology and safety certification tailored to real-world
requirements, the multiScan100-S successfully addresses the long-standing challenges in
automated container terminals. Issues such as false positives caused by environmental
factors, limited detection ranges, and reduced process speeds are now significantly mitigated.

The sensor’s Safe Multi-Echo Technology ensures reliable detection even in harsh outdoor
conditions like rain, fog, or dust, maintaining full safety-rated range without unnecessary
stops. This directly improves availability and productivity while preserving uncompromised
safety.

Beyond solving these core challenges, multiScan100-S introduces true 3D detection
capability, delivering advantages that conventional solutions cannot match. It can identify
overhanging objects, such as containers carried by reach stackers, and perform full-body
detection of persons, enabling higher safety ranges and supporting faster machine speeds.
These features are critical for complex environments where traditional 2D systems fall short.

Combined with its dual safety functions - Safe Measurement Data for advanced integration
and Safe 3D Object Detection for on-device decision-making—the sensor offers unmatched
flexibility. It integrates seamlessly with existing safety PLCs while providing future-ready
options for demanding applications.

The result is a solution that not only meets but exceeds industry expectations: maximum
process efficiency, robust safety, and adaptability for next-generation container handling
systems.
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conclusion

Within the last 12 months Kiinz GmbH has run a successful test installation with multiscan100-
s for collision prevention on a rail mounted gantry crane. iSAM AG has also completed a
successful 9 month intensive testing programme of the multiscan100-s.

The safety certification of multiScan100-S includes explicitly validated and broadly defined
usage limits for all relevant environmental factors. This means the sensor can operate with its
full safety-rated detection range under certified conditions—without requiring any additional
validation by system integrators or end users.

LINK: https://sickconnect.com/

SICK

Sensor Intelligence
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About TT Club

TT Club is the established market-leading independent provider of mutual insurance and related risk management services
to the international transport and logistics industry. TT Club’s primary objective is to help make the industry safer and more
secure. Founded in 1968, the Club has more than 1100 Members, spanning container owners and operators, ports and
terminals, and logistics companies, working across maritime, road, rail, and air. TT Club is renowned for its high-quality
service, in-depth industry knowledge and enduring Member loyalty. It retains more than 93% of its Members with a third of
its entire membership having chosen to insure with the Club for 20 years or more.

International Cargo Handling Coordination Association

Established in 1952, ICHCA International is an independent, not-for-profit organisation dedicated to improving the safety,
productivity and efficiency of cargo handling and movement worldwide. ICHCA’s privileged NGO status enables it to
represent its members, and the cargo handling industry at large, in front of national and international agencies and
regulatory bodies, while its Technical Panel provides best practice advice and develops publications on a wide range of
practical cargo handling issues. Operating through a series of national and regional chapters, including ICHCA Australia,
ICHCA Japan and Correspondence and Working Groups, ICHCA provides a focal point for informing, educating, lobbying and
networking to improve knowledge and best practice across the cargo handling chain.

Disclaimer

ICHCA prepares its publications according to the information available at the time of publication. This document does not
constitute professional advice, nor is it an exhaustive summary of the information available on the subject(s) to which it
refers. Information contained in this document has been compiled with due attention to generally accepted good practice
and, where appropriate, regulation. The aim is to share learning to prevent accidents and improve health and safety in cargo
handling. References to external links, documents and web sites remain with the copyright owners. ICHCA International is
not responsible for, and cannot guarantee the accuracy of, information on sites that it does not manage; nor should the
inclusion of a hyperlink be taken to mean endorsement by ICHCA International of the site to which it points.

Responsibility for health and safety compliance remains with the duty holder. Publications should always be read in
conjunction with the relevant national and international legislation and any applicable regulations, standards and codes of
practice. It should not be considered as an all-inclusive manual or handbook on any specific aspect of the subject matter to
which the publication refers. Every effort is made to ensure the accuracy of the information, but neither ICHCA, the author(s)
nor any member of the ICHCA Technical Panel is responsible for any loss, damage, costs or expenses incurred (whether or
not in negligence) arising from reliance on or interpretation of the publication. Comments set out in this publication are not
necessarily the views of ICHCA or any member of the ICHCA Technical Panel.

The information above, is taken from the entry forms received for the TT Club Innovation in Safety Award and is presented
with the entrant’s consent. This includes images and graphics. All materials, content, links, copyright and claims relating
to individual entries, products and services, belong to the respective entrants.

© All rights reserved. No part of this publication may be reproduced or copied without ICHCA's prior written consent except
in the case of a brief quotation embodied in articles and reviews. Contact secretariat@ichca.com for further information or
visit the web site www.ichca.com. ICHCA International Ltd Registered address: 57 Spyvee Street, Hull, E. Yorks, England, HU8
7))

Further Advice and Information

ICHCA International also offers a technical advisory service, with input from ICHCA Technical Panel, to answer member
regulatory and operational cargo handling queries. For more information contact secretariat@ichca.com or visit
www.ichca.com
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