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Using digital tools to optimise processes at container ports and ter-
minals is key to building a resilient supply chain. 

Across the industry efforts are being made in the areas of 5G, 
Internet of Things, mobile tools and, of course, automation. 

Since the beginning of 2021, the industry has come up against a 
number of challenges – it seems there is a new event to talk about 
each month –which have put the spotlight on digitalisation efforts 
within the supply chain.

The recent crisis at one of China’s biggest ports, Yantian, once 
again pivoted the discussion towards digital tools and how they 
can help mitigate the impact of such a port being reduced to 30% 
of its original productivity because of a COVID-19 outbreak. 

One industry commentator noted the need for large scale digi-
talisation to raise visibility across the supply chain. Another point-
ed out that the only long-term solution to the challenges brought 
about by so-called ‘one-off’ events is industry digitalisation and 
increased data visibility. 

Major supply chain disruptions have had a severe impact on ma-
jor import terminals which are having to think seriously about their 
own resiliency. 

COPING WITH DEMAND 
As well as being prepared for unplanned crisis, the industry also 
needs to brace itself for an ongoing trend of increased demand for 
goods to be shipped. 
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In this edition of the Journal, Hutchison Ports BEST at the Port 
of Barcelona discusses how it has implemented a new mobile app, 
Hutchison Ports ubi, in order to provide greater visibility for ter-
minal users. 

Meanwhile, in the UK, the Port of Southampton’s container ter-
minal is going through a swathe of modernisation projects from 
the implementation of 5G to structural upgrades in order to pre-
pare for mega-vessels. 

One of the ultimate goals for the supply chain as a whole is to 
improve situational awareness. With this in mind Hexagon dis-
cusses maritime digitalisation and some of the opportunities that 
are being brought about by new data streams that are becoming 
available. 

All of these developments also have the undercurrent of 
sustainability in mind: Aidrivers writes about sustainable automa-
tion, and resiliency, in ports and terminals, arguing that as part of 
the future restructuring of port terminal operations, dockside mo-
bility automation is key.  

There is a plethora of activities going on at ports and terminals in 
their bid to digitalise, be more resilient and ultimately more com-
petitive. This edition of the Journal highlights some of the key pro-
jects and industry efforts ongoing today. 

Beth Maundrill
Head of Editorial 
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The Port of Southampton is undergoing 
a swathe of modernisation as it prepares 
to increase container capacity to over one 
million TUE by 2022. 

The south-coast deep-water port, oper-
ated by Associated British Ports (ABP), is 
undergoing both digital and structural up-
grades to meet its goal.

READYING FOR MEGA-VESSELS
DP World Southampton, the container ter-
minal at the port, has injected some £40 
million ($56.49 million) for structural up-
grades around its logistics hub.

In 2021, some £10 million ($14.12 million) 
will go towards a new class of 11 hybrid strad-
dle carriers at the nation’s second largest con-
tainer terminal; in addition to £1.5 million ($2 
million) to the extension of a quay rail to host 
the world’s largest cranes at all berths.

“This major programme of investment is 
designed to take our operations at Southamp-
ton up to the next level as a premier interna-
tional freight and logistics hub by providing 

customers with speed, security, reliability and 
flexibility,” Steve McCrindle, Port Operations 
Director, DP World UK, told PTI.

“This investment is about continually 
improving the quality of our service and to 
meet the needs and demands of our cus-
tomers. DP World is always ensuring that it 
has the necessary equipment to meet ca-
pacity requirements.”

A dredging initiative is currently under-
way in order to accommodate the some of 
the world’s largest vessels, like the 16,000 
TEU HMM Nuri which docked at the port at 
the end of May 2021.

“Vessels are becoming larger, longer and 
deeper,” McCrindle explained. “This work 
needed to be done now to meet customer 
needs and ensure the Port of Southampton 
remains one of the UK’s most successful 
port facilities.

“The biggest challenge was simultane-
ously dredging the berths while also ac-
cepting vessels. We needed to manage spe-
cific windows of operations so the dredging 

could take place while also not preventing 
port operations.”

The terminal will also increase container 
capacity by a quarter through the creation 
of a secondary storage area next to Berth 5, 
which is set to be operational by November 
2021 at the latest.

Separately, the much-lauded Freeport sta-
tus granted to the port in March 2021 by the 
UK government is primed to encourage great-
er trade, investment and innovation at the 
port and within the surrounding community.

“DP World’s aim is to partner in our cus-
tomers’ business success, and we are al-
ready seeing a surge of interest from com-
panies which want to take advantage of the 
customs zone and tax benefits resulting from 
Southampton and [DP World] London Gate-
way becoming Freeports,” McCrindle said.

ABP AND VERIZON 5G PROJECT
The port is also beefing up its digital strat-
egy to accommodate the growth in inter-
modal, cargo flows and vessels. 

INFRASTRUCTURE AND  
DIGITAL TRANSFORMATIONS  
AT THE PORT OF SOUTHAMPTON

WWW.PORTTECHNOLOGY.ORG2   EDITION 110

POWERING OPTIMISATION WITH DIGITAL TOOLS



In July 2021, ABP, in partnership with Ve-
rizon and Nokia, will establish a fully-opera-
tional private 5G network at the port – one 
of the first of its kinds in the UK.

Taking advantage of Verizon’s expertise 
and using its experience from large-scale 
US 5G projects, the network will eliminate 
frustrating drops in connectivity in dead 
zones around the facility.

Nokia, which also has a wealth of experience 
in connectivity and port environments globally, 
will provide the technology component.

The lynchpin in the network is the Nokia 
Digital Automation Cloud: an application 
using high-bandwidth, low-latency, and 
super-fast private 5G wireless connectivity, 
and local edge computing, drawing in data 
from an array of sources including cargo 
handling equipment or shipping vessels.

ABP will also be able to harness 5G’s low 
latency and fast connection speeds to lev-
erage Artificial Intelligence (AI), Machine 
Learning (ML) and digital twin opportuni-
ties in the future.

“In terms of operational efficiencies, it 
will increase productivity of ABP’s opera-
tions through the reduction of connectiv-
ity failures and its increased ability to make 
decisions, optimising operations based on 
the exploitation of real time data through 
advance analytics, ML and simulation capa-
bilities,” ABP explained.

“Furthermore, it will allow new service 
advancements to be gained swiftly, includ-
ing asset tracking, autonomous guided ve-
hicles, workflow management, predictive 
maintenance and safety monitoring.”

The 5G network can provide a bol-
stered network for operatives to take 
in data on the health of crane cables, 
for example, and utilise simulation and 
predictive maintenance technologies to 
schedule maintenance and upgrades to 
faults around the ports before they oc-
cur – bringing in operational and financial 
efficiencies.

A growing area of focus for the port sup-
ply chain visibility. Cargo-owners are de-
manding a greater Amazon-level of visibility 
of where their goods are in transit along the 
supply chain.

To accommodate, the ABP believes the 
deployment of the service will enhance 
business offerings to customers, encourag-
ing that enhanced supply chain visibility.

“Another priority for operational 
efficiencies at the port is, of course, safety, 
and the 5G network will allow CCTV real time 
ML and real time video analytics,” ABP noted.

A growing utilisation of 5G in ports in-
volves equipping terminal operatives with 
5G smartphones to improve communica-
tion across the facility.

APM Terminals (APMT) Barcelona, for 
example, will provide its terminal operators 
with smartphones as another data-source 
during the port’s safety pilot, with South-
ampton and ABP due to follow.

“In parallel to the roll-out of the 5G net-
work, ABP is working on several projects 
and trials across its ports to increase safety, 
develop new services, optimise operations 
and port calls,” ABP said.

“These projects will be rolling out 5G 
enabled devices to operatives as required. 
For example, 5G devices will be deployed 
to stevedores in the automotive business to 
support their work in Southampton.”

CONSIDERING THE 5G APPROACH 
Ports and terminals are taking differing ap-
proaches to 5G networking with one op-
tion leveraging commercial networks and 
another approach looking to have a private 
network at the port.

APMT Barcelona’s safety pilot in early 2020 
used network ‘slicing’ with telecoms provider 
Telefónica utilising the public commercial 
network in the area. The Port of Le Havre has 
collaborated with Orange on a similar model.

As well as allowing the 5G network to be 
delivered at a much greater speed, there 
are “numerous reasons” why ABP opted for 
a private 5G network.

“As ABP operates National Critical Infra-
structure it is important to have the ability 
to build-in encryption and authentication 
capabilities, thereby maintaining strong se-
curity for its customers,” ABP said.

“The private 5G network also enables 
ABP to extend and control its 5G connectiv-
ity, in alignment with its ambitious strategy 
for growth and digitalisation. 

“This control over the spectrum is par-
ticularly important when there is a port es-
tate full of large-scale metal objects.”

The private network will offer greater re-
siliency in times of peaks of demand, ABP 
said. This will be particularly important 
as the port sees growth of traffic brought 
about by Freeport status and significant in-
frastructure upgrades. 

“The private 5G network also provides 
reliability and predictability, which avoids 
any downtime or interruption of critical 
services by the provision of a robust private 
connectivity that is not affected by public 
consumption. 

“The peaks in demand for connectivity in 
the port (for example, the arrival of cruise 
passengers) can therefore be consistently 
met, without any adverse effect to any op-
erations.”

Written by Jack Donnelly

“ABP IS WORKING ON 
SEVERAL PROJECTS 
AND TRIALS ACROSS 
ITS PORTS TO 
INCREASE SAFETY, 
DEVELOP NEW 
SERVICES, OPTIMISE 
OPERATIONS AND 
PORT CALLS.”
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MARITIME 4.0: HOW 
DATA DIGITISATION AND 
VISUALISATION IMPROVE 
SITUATIONAL AWARENESS
Michael Bergmann, Maritime Domain Consultant, Hexagon

In an age of digital transformation, mari-
time data digitalisation and standardisa-
tion have become paramount to sup-
porting changes along the entire chain of 
information processing. Without digital 
data sets, maritime operators will be un-
able to meet today’s demands - let alone 
the demands of tomorrow. To operate 
efficiently and safely in the Maritime 4.0 
world, port authorities and commercial 
companies need the ability to process digi-

tal data and integrate it with critical busi-
ness systems and workflows.

DIGITALISATION IS A KEY REQUIREMENT 
FOR MARITIME OPERATORS
Much like the fourth industrial revolution, the 
concept of Maritime 4.0 uses new and dis-
ruptive technologies like artificial intelligence 
(AI), robotics, virtual reality and IoT devices 
and applications. And while many maritime 
operators, and the industry overall, have been 

“IF DATA IS NOT PROCESSED, MADE AVAILABLE 
AND COMMUNICATED IN MEANINGFUL WAY 
FOR AN AUDIENCE, IT HAS NO VALUE.” 

MARITIME DIGITALISATION:  
•  Digitisation is a key component of 

the current and future development 
in the maritime domain 

•  New data streams are becoming 
available 

•  Opportunities are emerging for tak-
ing advantage of this
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slow to adopt these important technologies, 
recently the pace of adopting and implement-
ing digitalisation strategies is quickly growing 
and taking hold (Fraunhofer, 2018).

Understanding the need for data harmo-
nisation and standardisation across the mar-
itime industry, the International Maritime 
Organization (IMO) launched the e-Naviga-
tion initiative, which defines maritime ser-
vices by different categories of digitalisation 
services in clusters. Within this same con-
text, the International Port Collaborative De-
cision Making (PortCDM) Council (IPCDMC) 
promotes port collaborative decision mak-
ing, which takes advantage of digitisation to 
increase situational awareness for port and 
hinterland operators. In its MS4 – Port Sup-
port Service definition, the IMO has noted 
both S-211 as well as the IPCDMC. Along 
with the IPCDMC, the Maritime Connectiv-
ity Platform consortium aims to further the 
implementation of digital maritime services.

Digital data sharing for enhanced decision-
making covers the maritime aspects of the 
so-called fourth industrial revolution (Mari-
time 4.0) (Bergmann et al., 2020). Building 
upon the notion of digital data streams, the 
need for the maritime domain to define and 
standardise the when, where, who, what, 
why and how on events is addressed. Stand-
ardised digital data sharing affected stake-
holders can gain the necessary situational 
awareness. It enables coordinated decisions, 
improves resource utilisation and increases 
the safety and efficiency of operations. 

As digitalisation is changing shipping, data 
standardisation has been identified as para-
mount to ensure the tremendous changes 
along the whole chain of information pro-
cessing. Digitalisation and maritime infor-
matics can be handled and ensure data shar-
ing enables new opportunities in the global 
context. Along those lines, sharing data in-
creases the new perspectives for situational 
awareness; and as a result, it can strengthen 
the foundations for decision making. With 
this in mind, it is important to differentiate 
data from information. Data is the uninter-
preted fact. Information provides the facts in 
a digestible way (Bergmann, 2012).

THE OPPORTUNITIES AND THREATS OF 
NEW DATA STREAMS ON SHORE 
An important aspect of Maritime 4.0 is the 
PortCDM framework. In its implementation, 
timestamp data on port calls is gathered and 
shared in a standardised way and is used to 
increase efficiency and safety of port calls 
(Lind et al., 2019). From a Maritime 4.0 
perspective, the data streams from records 
systems like PortCDM compliant tools are 
growing in diversity, scope and scale. As a 
result, a growing number of static and dy-
namic data streams are being published and 
made available to stakeholders across the 
maritime ecosystem. 
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The integration of static and dynamic 
data, be it real time or near-real time, can 
provide additional situational awareness 
because it delivers information about less 
volatile baseline data as well as data with 
high volatility (Pigni F et al., 2016). With the 
increasing availability of static and dynamic 
data streams and the growing importance 
of IoT devices, the need for data harmoni-
sation and standardisation has never been 
more critical for port authorities, commer-
cial shipping companies and other mari-
time operators. However, due to its global 
size and scope, the maritime domain needs 
to ensure that there is worldwide adop-
tion of required standards while fostering a 

culture that supports open data streams. If 
data standardisation and harmonisation are 
achieved, maritime stakeholders can bene-
fit from the data explosion fed by Maritime 
4.0 and enabled by maritime informatics. 

With the benefits and opportunities of 
Maritime 4.0, the growing volume of avail-
able data also has its own risks and down-
side. The human brain is limited in its abil-
ity to digest data. And while additional data 
streams are intended to increase situational 
awareness, and each additional data set can 
provide more information about a complex 
situation, sometimes the most important 
data needed to understand those situations 
is hidden by less relevant data. In fact, this 

can actually reduce situational awareness. 
For example, a navigator may overlook a 
dangerous shoal because of the amount of 
depth points presented or a potential colli-
sion risk may not be recognized due to the 
overwhelming amount of AIS targets being 
visible.

TURNING DATA INTO GIS VISUALISATION 
FOR INCREASED SITUATIONAL AWARENESS
The terms data and information are often 
used interchangeably. But looking at them 
in deeper detail, there are distinct differ-
ences between the two. And that differ-
ence is essential for understanding digitali-
sation and its effects on Maritime 4.0.
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Data is the source of information. If data 
is not processed, made available and com-
municated in a meaningful way for an audi-
ence, it has no value.

Transforming data into information is one 
of the most important features of today’s 
information and communication tools and 
technologies. As part of their data processing 
and analysis capabilities, these technologies 
increasingly use logic aspects like machine 
learning, AI, and other analyses to turn data 
in valuable information. The second critical 
feature many information and communica-
tion technologies offer are in presentation 
and visualisation of information to a target 
audience. Here human-centred design is es-
sential to ensure the presentation is under-
standable, hence create information rather 
than confusion. 

Most situations maritime operators need to 
manage have a geographic component. For ex-
ample, weather or other ships approaching a 
port or location. In this situation, a geographic 
information system (GIS) can be used to per-
form a geo-analysis to better understand the 
weather or vessel data and then visualise that 
data’s geo location in a map-based view that 
is relevant to the port’s location. For port call 
processes an Estimated Time of Arrival (ETA) 
is always related to a certain position. This is 
an example where GIS analysis, and the back-
ground logic, is increasingly important because 
it is essential for the situational awareness that 
maritime operators understand which geo-
location the ETA is related to. With GIS analysis 
(e.g., geofencing) any approaching dangerous 
situation can be detected and addressed. 

Besides supporting the background logic, 
GIS visualisation greatly improves the con-
sumption and understanding of relevant 
information by the users. Humans can un-
derstand more easily pictures or graphic 
depictions than alpha numerical descrip-
tions. Because of this, GIS solutions have 
become an indispensable component of a 
modern human machine interface (HMI).

A good use case with tangible results is the 
HORIZON 2020 – Maritime Integrated Sur-
veillance Awareness (MARISA) Project. The 
MARISA toolkit is a set of services (data ser-
vices, processing services) provided by vari-
ous partners with the goal of improving mari-
time surveillance knowledge and capabilities.

In this European Union-based research 
project, Hexagon’s Luciad platform is re-
sponsible for the HMI components and the 
visualisation of the various services. Based 
on LuciadRIA and LuciadFusion, the servic-
es offer direct support for maritime charts 
and enable visualisation of large data sets 
needed for efficient surveillance.

Another use case that highlights the 
benefits of GIS analysis and visualisation is 
Huelva, Spain’s, port management system, 
which uses Hexagon’s GeoMedia WebMap 
with custom developed features. The im-
plementation offers specific consoles based 
on user roles and administration rights to 
provide a complete enterprise GIS solution. 

The geoportal offered to Huelvas' port 
authority is enhanced with different roles, 
restricted data access, enhanced vector 
printing and export capabilities. Everything 
is configured through an administration con-
sole that is an extended capability on top of 
Hexagon’s GeoMedia WebMap console.

ABOUT THE AUTHOR 

With a software engineering back-
ground, Michael Bergmann is a mari-
time consultant and is a regular con-
tributor at the International Maritime 
Organization (IMO), International Hy-
drographic Office (IHO), International 
Association of Marine Aids to Naviga-
tion and Lighthouse Authorities (IALA), 
International Electrotechnical Commis-
sions (IEC) and others. He is a fellow at 
the Royal Institute of Navigation, an as-
sociated fellow at the Nautical Institute 
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HAS NEVER BEEN 
MORE CRITICAL FOR 
PORT AUTHORITIES.”
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AUTONOMOUS MOBILITY 
FOR SUSTAINABLE 
AUTOMATION - THE 
TURBOCHARGE
Dr Rafiq Swash, Founder, AIDrivers 

In the overall architecture of port termi-
nals, there has long been a heavy focus on 
investment in upgrading ships and the on-
wards logistics chain to meet global supply 
needs. Now it is time to turn the spotlight 
on dockside autonomous mobility to cre-
ate increased productivity, efficiencies and 
crucially sustainable resiliency to establish 
ports fit for the future. 

Shipping has received several dedicated 
improvements including regulatory emis-
sions cuts and the introduction of 5G to ad-
vance localisation and to deliver the capac-
ity to sail autonomously. In turn the latter 
improvement has substantially enhanced 
timings, scheduling and turnaround peri-
ods. In addition to the recent sustainability 
shift and automation of ships, the onwards 
logistics chain has historically been a point 

of focus to improve shipments from the 
ports in terms of infrastructure, transport, 
warehousing and logistics. 

One of the missing links in the Artificial 
Intelligence (AI)-enabled autonomous au-
tomation process has been, and still is, the 
huge fleets of trucks which operate dock-
side in ports. As we plan future AI-enabled 
autonomous solutions in ports, we need to 
incorporate the use of autonomous mobil-
ity automation to streamline the dockside 
transport methods where unloading and 
loading take place simultaneously with 
yardside operations optimisation.

Current dockside mobility is fraught 
with inefficiencies, is a high emission pro-
ducer and has sub-optimal productivity. 
Ports need trucks which can run 24 hours 
a day to match the arrival and departure 

of ships day and night. The trucks need to 
be self-aware in terms of maintenance re-
quirements to cease the current scheduled 
downtimes and instead, only stop when 
errors arise. Only when this type of AI-
enabled autonomous horizontal transport 
is widespread in dockside operations can 
ports really start to see their terminal op-
erations truly optimise.

DEVELOPING THE SOLUTION 
AI-enabled autonomous mobility is what 
Aidrivers has been working on for the last 
four years. As founder of Aidrivers I have de-
veloped a platform to retrofit technology to 
existing fleets to quickly and cost-effectively 
render them driverless incorporating a fully 
self-aware system of operation. Better still, 
the application of the autonomous drive 
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platform can be applied to cranes, tractors, 
trailers and other horizontal port trans-
port. The autonomous mobility technology 
supplied today by Aidrivers is creating the 
improvements necessary for a sustainable 
future. Minimising resource waste and max-
imising efficiencies to drive this much need-
ed sustainability are at the heart of Aidrivers’ 
bespoke solutions for the port industry. 

Retrofitting AI-enabled autonomous mo-
bility to trucks, tractors and cranes in ports 
is what I would describe as a ‘simply com-
plex’ environment. The goal is to implement 
port terminal upgrades without any infra-
structure change. By the definition of a port 
terminal, these types of transport operate 
in a clearly delineated area, with exacting 
routes and low foot traffic. However, there 
is a lot of manoeuvring of transport with 
high volumes of machinery and vehicles. 
Also, the demanding operations and highly 
dynamic environment create a lot of ‘noise’ 
to cater for. So, in terms of introducing au-
tonomous vehicles, ports are ideal in terms 
of knowledge-based machine learning and 
pattern modelling. Importantly the struc-
tured environment means that creating a 
digital twin simulation platform is highly 
advantageous and the key enabling tool for 
optimisation. In turn, the copious quantities 
of data from the simulation produce a self-
fulfilling cycle which continuously improves 
the product, safety and performance. The 
creation of the data from digital twinning 
gives a fine-tuning mechanism to deliver 
optimum mobility configurations.

Listening to port operators, Aidrivers 
has engineered a technological solution to 
quickly retrofit existing fleets to help ter-
minal operators sweat their existing assets. 
Sustainability is at the core of Aidrivers. A 
key principle is that a sustainable solution 
does not have to be an expensive option. 
Aidrivers’ autonomous platform, the Au-
tonomous Intelligent Operating System 
(AIOS) delivers driverless technology at a 
fraction of the cost of bringing in brand new 

AI fleets with V2X capability. This method of 
upgrading is greener and more sustainable, 
cheaper and quicker.

ESSENTIAL DIGITAL TWIN TECHNOLOGY 
The digital twin technology is crucial to 
optimise the introduction and continued 
use of autonomous mobility. Digital twin 
enables testing, debugging and fine-tuning 
of the terminal operating systems (TOS). 
TOS testing has not been possible before 
without trying it in live operations which 
costs time, money and raises the risk of 
accidents. Indeed, the use of simulation 
avoids situations such as in 2019 at the Port 
of Felixstow where the TOS upgrades lead 
to a systems failure leading to loss of pro-
ductivity. This occurred when they were un-
able to simulate the changes and had to im-
plement modifications live. Learning from 
this event Aidrivers sees the crucial part 
that digital twin must play. Today, Aidrivers’ 
digital twin provides full terminal accessibil-
ity providing real-world operations’ experi-
ence to test, debug and finally commission. 
Digital twinning also allows new terminals 
to be designed and built with autonomous 
mobility at the core from the start of opera-
tions without waiting for the site to be live. 

Aidrivers’ game-changing solution of au-
tonomous navigation with precision drive 
control, V2X enabled fleet operator and 
real-world scaled digital twin solves the 
current limitations of port operators to 
deliver the necessary upgrades to produc-
tivity and resiliency whilst cutting costs. 
Combining all types of autonomous mobil-
ity in the digital twin technology Aidrivers 
ensures that dockside, autonomous solu-
tions such as autonomous trucks, cranes 
and fleet operators are all rigorously test-
ed and can seamlessly work together in re-
al-time applications. This can be done for 
designated berths or the entire terminal 
delivering optimum configurations to pro-
vide predictable and consistent services to 
the shipping industry.

BEING SUSTAINABLE AND RESILIENT 
Given most ports today are fully opera-
tional with only a very small fraction of new 
greenfield sites planned and being built, it 
is also important to consider environment 
change and what this means in business 
terms to port operators. The implementa-
tion of Aidrivers’ autonomous drive plat-
form does not require any changes to the 
port terminal itself. This means no down-
time is necessary to adapt the port to allow 
driverless vehicles. This lack of interruption 
to normal business flow hits the bottom 
line directly. It is an attractive proposition.

Building a sustainable, resilient future 
goes hand in hand with delivering bespoke 
solutions to port clients. If there is anything 
that we have learned from 2020 it is that 
that we need to build in a safety net of re-
siliency to avoid the shutdowns we endured 
during the pandemic. The lack of prepared-
ness created a logistics chain quagmire. 
Ports and container ships found themselves 
in turmoil with ships in the wrong place and 
containers in the wrong locations as opera-
tions abruptly ceased. Ports were jammed 
up waiting to unload. Goods had no con-
tainers to be loaded into. 

One area of this problem was the lack 
of automation in the immediate dockside 
area. If the transport to load and unload 
had been autonomously automated, then 
parts of this bottleneck would potentially 
not have unfurled in the same way. The 
pandemic has been a wake-up call for port 
operators to build in resiliency and create 
ports which can tolerate disruption. AI-en-
abled autonomous mobility is certainly one 
of the answers to the problem.

A more sensitive area in this discussion is 
that of the human element. Historically, truck 
drivers have been the glue holding together 
the supply chain. This has been the case glob-
ally. However, more recently there are driver 
shortages at ports in the US and Asia on a 
more frequent basis. Younger generations 
are not as keen to take up this profession and 

“THE PANDEMIC 
HAS BEEN A WAKE-
UP CALL FOR PORT 
OPERATORS TO 
BUILD IN RESILIENCY 
AND CREATE PORTS 
WHICH CAN TOLERATE 
DISRUPTION.”
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the current active workforce has seen a de-
mographic shift to consisting of mainly older 
drivers nearing retirement. Future planning 
for this human resource issue is essential. 

Autonomous mobility offers answers to 
this problem. This driverless technology 
can create jobs and roles around this new 
infrastructure by upskilling workers and 
retraining them to help run maintenance, 
simulations and job allocation algorithms, 
for example. Key to this issue is seeing that 
as new technology is developed then new 
roles for humans are created contempora-
neously. This is a great example of the oft 
quoted statistic that anywhere between 
40% and 85% of our children’s jobs have 
not been created yet. 

PREPARING FOR THE FUTURE 
Future proofing port operations to avoid 
already forecast events such as labour 
shortages is prescient and again will protect 
the bottom line for port operators which is 
paramount in the increasingly competitive 
market of maritime routes.

Again, looking to the future, we live in a 
world where carbon emissions must be re-
duced by 2030 aiming for net zero carbon 
by 2050. Each element of every one of our 
homes and workplaces must contribute to 
this goal. By using existing mobility fleets 
until the end of their operational life is 
hugely advantageous in terms of resource 
utilisation. Overlay this cradle-to-grave 
element with the huge efficiency gains 
from running transport fleets more effec-
tively in terms of job allocation, running 
time between tasks, distance travelled be-
tween jobs, fuel usage and emissions cuts 
and ports can make a huge impact on im-
proving the sustainability element of their 
businesses. This will, in turn, meet current 

and future regulatory targets and deliver a 
greener model mandated by governments. 

The port industry is highly competitive. On 
a regional basis key terminals vie for market 
share. The first to arrive at better turnaround 
times for ships, higher throughput of goods 
and all whilst keeping a competitive cost 
framework will be the winners. Not all ports 
can be rebuilt on greenfield sites in the local-
ity. This calls for brownfield site redevelop-
ment with technology at the fore.

Delivering high levels of service on a consist-
ent basis means that AI-enabled autonomous 
mobility has to be part of the plan. Automat-
ing in this way will remove inconsistencies 
and deliver gold standard quality of service. 
This is the learning curve made throughout 
the pandemic which is continually reinforced 
and has sped up previous planning and imple-
mentation of autonomous upgrades. 

With relatively low capex investment 
to render and existing fleet driverless, the 
productivity gains will outstrip original cost 
outlays quickly and impressively. In addi-
tion, this type of retrofitting system has 
huge appeal to port operators who prefer 
to continue to use existing equipment sup-
pliers. This delivers the competitive advan-
tage a port needs in today’s cut-throat ship-
ping industry where routes can be changed, 
and ports side-lined. Avoiding this at all 
costs is crucial to keep a port terminal at a 
competitive advantage.

As part of the future restructuring of port 
terminal operations, dockside mobility au-
tomation is key to building the necessary 
resilience to overcome future challenges. 
Additionally, once the horizontal transport, 
namely the dockside trucks and cranes, is 
autonomous then there will be huge step 
ups in efficiency gains, productivity and 
safety whilst cutting fuel consumption and 

emissions. Zero downtime and zero waste 
with green energy engineering are the holy 
grail and Aidrivers delivers this sustain-
able technological solution in abundance. 
Optimising port terminals to incorporate 
autonomous mobility is essential if we are 
to collectively meet net carbon targets and 
create an amazon of the future. Autono-
mous mobility is the turbo charge the in-
dustry needs to drive sustainability.

ABOUT THE AUTHOR 
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Hutchison Ports BEST (BEST) has used the fall-
out from COVID-19 pandemic to accelerate 
the digital upgrade of its processes and pro-
vide what it calls “great operational response 
capacity and high levels of productivity”.

The maritime industry has come under 
severe pressure since the beginning of the 
pandemic, further hampered by major sup-
ply chain disruptions such as the Suez Canal 
in March 2021. 

This has been felt sharply on the termi-
nal-side, where hubs in many of the world’s 
largest import markets, namely North 
America and Europe, have suffered severe 
congestion and delays. 

Consequently, many have had to think seri-
ously about how to upgrade processes. Those 
who already had digital infrastructure in place 
fared better and have been able to step up 
their terminal optimisation upgrades.

Hutchison Ports BEST is one of the most 
technologically advanced container terminals 
in Europe and the most advanced in Spain. 
Therefore, it has not only been able to keep 
up with demand but also improve services.

“Despite the crisis caused by COVID-19, 
Hutchison Ports BEST has adapted to this 

extraordinary situation, through its flexibil-
ity, providing its customers with great opera-
tional response capacity and high levels of 
productivity,” Hutchison Ports BEST told PTI.

GOING MOBILE 
Its latest digital innovation is a mobile app 
called Hutchison Ports ubi, which the ter-
minal claims will see it take its next step 
towards digitalisation and sustainability 
of the logistics chain. The app has several 
functionalities, such as tracking of ships, 
trains, containers and trucks. 

“The app provides transparency of in-
formation and agility in decision-making to 
favour the reduction of operating time in 
the logistics chain. In addition, it is updated 
with real-time developments or incidents 
that arise in the terminal.

“The terminal has not only fulfilled all 
its public service obligations but also intro-
duced new high-quality services.”

The app digitises the trucking process 
and allows for paperless tracking opera-
tions, avoiding physical contact, which 
has become necessary during the pan-
demic. 

Specifically, drivers can view the access 
code before entering the terminal to know 
when they can pick up or deliver contain-
ers and receive gate tickets. Additionally, it 
alerts users of any changes in the status of 
ships, trains and containers. 

MANAGING NEW BUSINESS TRENDS
For terminals like BEST the pandemic has 
meant previous market trends, including 
the expanding size of container vessels and 
volume fluctuation, have sped up, which has 
created new hurdles in container handling 
and led to routinely breaking traffic records. 

“Shipping companies, faced with such 
market contraction, have reacted by con-
centrating their services, and even consoli-
dating services in larger vessels,” the termi-
nal explained.

“This has meant a new challenge for 
BEST, which since May 2020 has been op-
erating 23,000 TEU capacity vessels on a 
weekly basis and reaching crane produc-
tivities over 40 moves per hour, one of the 
highest productivity levels in the world. 

“BEST has also broken, week after week, 
the moves per call historical record in the 

HUTCHISON PORTS BEST 
ACCELERATES DIGITAL UPGRADES
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Port of Barcelona, reaching more than 
10,000 moves in a single call.”

HANDLING MORE CONTAINERS IN A 
SUSTAINABLE WAY
The increase in volume has made physical 
upgrades necessary, as well as digital ones. 
In May 2021 BEST took delivery of two new 
super-post Panamax gantry cranes, adding 
to the 11 it already had in operations, and 
added two shuttle carriers to its fleet. 

New equipment will enable BEST to op-
erate three mega-vessels at once, while at 
the same time becoming more flexible to 
smaller vessels. 

The cranes will also be sustainable as 
they will use energy regeneration technolo-
gy on motor drives, which will enable them 
to reuse the energy generated during the 
operation in a more efficient way. 

“This energy regeneration system plus its 
semi-automatic operation make BEST one 
of the most efficient terminals from an en-
vironmental point of view,” BEST explained.

Cutting carbon emissions during contain-
er handling operations is vital for terminals, 
in particular one such as BEST which is situ-
ated close to a major city. 

To keep operations as clean as possible, 
BEST is collaboration with the Port of Barce-
lona Authority on developing shore power, 
which will cut carbon emissions while vessels 
are at the terminal and limit air pollution. 

Additionally, terminals have had to 
redefine their place on regional supply 
chains to position themselves as the best 
option for carriers and beneficial cargo 
owners (BCOs). This means investing in 
intermodal infrastructure to get goods 
from yard storage to the hinterland as 
seamlessly as possible. 

To that end, BEST has been able to increase 
its rail volume by 20% in the last decade and 
become the first container rail terminal in 
Spain, with almost 200,000 TEU a year. 

The previously mentioned volume vola-
tility has forced ports and terminals to be 
flexible in their operations, handling a lot 
of containers at once and then seeing quiet 
periods. BEST has to adapt its investment 
strategy to meet this challenge and contin-
ues to look for ways to improve. 

“At BEST, we still have peaks in opera-
tions, so we have had to adapt our invest-
ments to have the resources ready to be 
able to perform with the largest vessels and 
the related impact on berth, land and gate 
facilities.

“Our productivity is one of the best in 
the world, however this is not enough, we 
need to continue working diligently and 
in a humble manner in order to be closer 
to the customer, faster in operation and 
greener to create a competitive advantage 
for our customers.”

IMPROVING CUSTOMS OPERATIONS
Another notable area of development for 
BEST is customs processes, where it has 
created a new department, Cargo Solu-

tions, to offer its clients numerous services 
from goods inspections within its facilities 
and documentation. 

“The participation of terminals in the 
provision of customs services allows us to 
delve into customs formalities taking place 
in the terminal, simplifying for our clients all 
the procedures that up to now have been 
carried by other players in the international 
logistics chain,” the company said.

“In short, a new era is beginning in which 
terminals will play a decisive role in the pro-
vision of customs services, not only within 
the terminal’s facilities but also outside of 
them, along with an offer for the provision 
of customs services by the terminal.”

Written by Max Schwerdtfeger

“A NEW ERA IS BEGINNING IN WHICH 
TERMINALS WILL PLAY A DECISIVE ROLE IN 
THE PROVISION OF CUSTOMS SERVICES.”
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Many ports are executing ambitious smart 
port plans to expand their cargo handling 
capabilities and to realise modern port man-
agement paradigms. These ambitious plans 
include the re-engineering of core port pro-
cesses and the re-factoring of their opera-
tional platforms such as Port Community Sys-
tems (PCS) and Terminal Operating Systems 
(TOS) by leveraging tech trends such as cloud 
computing, Internet of Things (IoT), 5G, digi-
tal twin and very fundamentally focusing on 
Artificial Intelligence (AI). 

•  Ports are leveraging the opportunity for 
optimising operational efficiency and 
competitiveness with technology – em-
powering collaborative decision making 
and continuous improvement practice 
across the port eco-system, in order to 

DATA AND KNOWLEDGE: 
ENABLING SMART 
PORTS WITH ARTIFICIAL 
INTELLIGENCE 
Dr. Oscar Pernia, Founder and Technical Lead, NextPort

provide real-time visibility and operational 
awareness. 

•  In the same way as capacities and facilities 
have to be developed to react upon the 
increasing pressure for competitiveness 
within port communities and connected 
hinterlands, it is equally critical to ensure 
highest focus to guarantee ecologically 
friendly and sustainable port development. 

Ultimately, the aim is to deliver more value 
to stakeholders and make ports more attrac-
tive to customers via their efficiency, flexibility 
and resiliency.

In this article, we connect the smart ports 
trend value proposition with the foreseen ca-
pabilities that AI will bring – and describe two 
key enablers for the effective and inclusive in-
troduction of AI at port eco-systems, both for 

systematising data collection and algorithms 
training, in association with digital twin tech-
nologies, and the need to train existing organi-
sations and to introduce new roles to effective-
ly support both the eco-system evolution and 
the subsequent AI competence development.  

As part of this first publication, along with 
our presentation at the Container Terminal 
Automation Conference in May 2021, we also 
present NextPort as a hybrid entity that will 
move across academic and business domains 
in order to help accelerating the adoption of 
AI at ports.

DYNAMIC PLANNING AND SYNCHROMODAL 
OCEAN SUPPLY CHAIN
AI is truly an exceptional technology, it is 
transforming the way we consume, the way 
we are qualified by our insurers or by our 
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bank and in general the way we live; and it 
will transform the way we work at ports. 

The synchro modality paradigm is pre-
sent when talking about smart ports:

•  Making decision making more dy-
namic, closer to real time, prescriptive 
and resilient, and subsequent applica-
tions aware of data and decisions taken 
across actors,

•  Enabling systems and decision domains 
to interoperate, connecting transporta-
tion modalities to maximise utilisation 
and minimise idle time,

•  Framing a connected Port eco-system 
for the benefit of Ports´ customers and 
supporting new e-commerce logistic 
models driven by data and requesting 
end-to-end visibility.

 
Another interesting paradigm, now em-

powered by Port Collaborative Decision 
Making (CDM) and in general many new 
terminal optimisation products, is real-time 
and dynamic planning:

 –  At planning, decisions are based on re-
petitive patterns and indeed what plan-
ners apply is the human experience, in 
most of the cases (very often with data 
that is not accurate),

 –  At execution, the difference in perfor-
mance is mostly determined from how 
exceptions are managed, and how ef-
fective are your contingency procedures 
(transportation and logistics is a ‘Plan B’ 
Industry). 

With AI technology connecting planning 
and execution processes:

A.  To enable the ‘whole Planning System’ 
to ‘look ahead’, creating feedback loops 
and being prescriptive to foreseen bot-
tleneck or optimisation opportunities;

B.  To enable educated decision making to 
manage exceptions, for quicker and more 
robust contingency management, making 
execution more adaptive and resilient.

ENABLER 1: SYSTEMATIC DATA AND 
OPTIMISATION
Now an observation from the different real 
experiences with optimisation projects and 
associated software applications the Next-
Port team was part of, both at the port side 
but also terminal and carrier side – there 
is a fundamental need to systematise data 
and optimisation.

 – Optimisation applications for ports and 
terminals evolved from hard coded to 
configurable functions, but are still dif-
ficult for parameter setting and require 
too technical expertise, normally only 
present at the suppliers´ side,

 – Then during the last few years, the nec-
essary transition to more data-driven 
optimisation has occurred, but there 
are still scattered algorithms across too 
many applications that are not compat-
ible or understanding each other.

The question is where to go from this 
point, and how to truly enable AI. Also, how 
to make the optimisation practice more 
uniform, standard and generally applicable.

1.  On one side is our data ´problem´. To-
day in most projects data preparations 
are 80% of the optimisation project’s 
focus and only 20% is really focused on 
the optimisation part:

a.  Data integration capabilities from 
core applications must be ‘open’, 
and we need to be able to have 
historical data and configuration 
analysis to identify best performing 
settings: also recording the user in-
teraction with system and the learn-
ing from best performing practices,

2. And on the other side, how to make 
sense of the data once learning models 
and algorithms are developed, how to 
train them to make it effective and in-
clusive with existing applications: 

a.  Simulation and data embedded 
routines evolving to digital twin 
platforms to help for integrated 
AI: moving simulation and emula-
tion practices from 3D rendering 
or technical testing tools to actu-
ally combine relevant data into a 
´sandbox´ for AI applications fast-
er and more robust development, 
truly impacting decision making.

ENABLER 2: AI COMPETENCE 
DEVELOPMENT
Our second observation is that at the end of 
the day there will be a new AI era, but a big 
part will be about people and how we adapt. 
The adoption of AI introduces important 
educational and organisational challenges 
– companies moving into data analytics or 
automation are struggling with those. 

Figure 1: Synchromodality and AI 

“THE QUESTION IS WHERE TO GO FROM THIS 
POINT, AND HOW TO TRULY ENABLE AI.”
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Important aspects from the organisation-
al readiness angle are:

 – Capabilities at the system engineering 
level for capturing and utilising data 
from the different technologies and 
platforms framing the port eco-system,

 –  And not only on tools’ development 
but also the competence to introduce 
algorithms and to control behaviour of 
those, with the required introduction of 
roles on data science but also simula-
tion/digital twin as mentioned,

 –  And in general, the organisations having 
specialised HR capabilities to re-design 
organisations with new profiles and 
qualifications but also with the appro-
priate training existing. 

 
All-in-all an inclusive approach for an 

integrated intelligence across systems, al-
gorithms and people. And awareness that 
the quantum leap will not happen from one 
day to another, and this evolution from Pro-
cesses 1.0 to Processes 4.0 will be gradual 
with different components and capabilities 
that will need to connect new competences 
effectively and will have challenging learn-
ing curves.

In this article we provided a high-level 
dissertation about the connection between 

smart ports and AI, and the anticipated op-
portunities that could see transformation 
of the decision-making processes in order 
for ports as intermodal nodes to be more 
connected, dynamic and resilient.

In order to follow that path, AI and its dif-
ferent fields like machine learning already 
provide the capabilities we are demanding 
to do so, but data and organisational areas 
must be taken very seriously to untap the 
exponential transformation power of the 
referred technologies.

Therefore, systematising optimisation 
steps and preparing organisations to ease AI 
integration are key areas of focus for ports. 
In NextPort we have found our “inside-out” 
and “outside-in” knowledge and expertise 
have been very effective for accelerating 
smart ports programmes where AI intends 
to be one of the transformation drivers. 
At NextPort we are acting as digitalisation 
architects from our processes and systems 
expertise and working on the prototyping 
of new concepts using these exponential 
technologies for tangible business impact.

At NextPort we believe in the future AI 
will help to have smarter ports as well as 
more connected and more sustainable 
Ports. AI will also create much better work-
ing environments by making them safer, 
more secure and more sustainable. 

ABOUT THE AUTHOR 
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AI technology: leveraging extensive 
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form the maritime industry by using 
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er shipping. It believes technologies 
such as AI can not only help ports but 
also benefit the entire global supply 
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Figure 2: Systematic optimisation Figure 3: AI competence development 

“AT NEXTPORT WE BELIEVE IN THE FUTURE AI WILL 
HELP TO HAVE SMARTER PORTS AS WELL AS MORE 
CONNECTED AND MORE SUSTAINABLE PORTS.”

WWW.PORTTECHNOLOGY.ORG18   EDITION 110

POWERING OPTIMISATION WITH DIGITAL TOOLS



The Fremantle Port Authority (FPA) at the 
mouth of the Swan River in Western Aus-
tralia faced many connectivity challenges 
unique to the port environment. Indeed, 
an industrial port doesn't easily lend itself 
to traditional wireless networking. From 
moving ships and cranes, to drifting walls 
of shipping containers, the conditions are 
constantly in flux. The situation called for a 
connectivity solution that could match an 
industrial port's rigors and provide reliable 
connectivity with real-time video stream-
ing, and asset tracking.  

Overcoming the limitations of traditional 
networking solutions like reduced mobility, 
signal interference, and inefficient redun-
dancy measures was paramount for FPA. 
These obstacles represented significant 
threats to successful project outcomes and 
the solution needed to build on existing in-
frastructure to protect investments through 
integration rather than replacement. 

Posing many challenges for wireless con-
nectivity, the shipping containers are made 
of rippled metal surfaces, which are reflec-
tive to radio frequency (RF) but disperse 
radio signals due to their shape. With FPA 
situated in an urban environment, addi-
tional RF sources, including Wi-Fi networks, 
LTE coverage, and ship radar, were all in 
play. With more than 75,000 vehicles and 
over 32 million mass tons of cargo moved in 
2019-20, a steadfast, reliable wireless net-
work was imperative to provide situational 
awareness and monitoring of personnel, 
vehicles, infrastructure, and precious ship-
ments.  

DEFEATING CONNECTIVITY CHALLENGES 
OF PORTS
Another considerable challenge was the 
matter of maintaining appropriate network 
security. Given that the world’s shipping 
community conducts 90% of global trade, 

ports are likely candidates for malicious ac-
tors to target. This situation is exacerbated 
by the fact that ports are spread over a 
vast, sprawling terrain that requires data-
intensive monitoring across both fixed and 
mobile assets. Ultimately, Rajant Corpora-
tion provided the system that delivered 
continuous awareness of the ships, people, 
machinery, and infrastructure in the Indus-
trial Internet of Things (IIoT) operation via 
its highly resilient and secure Kinetic Mesh 
network technology.

Rajant Kinetic Mesh is comprised of 
BreadCrumbs, dependable and robust wire-
less radios that can be deployed as fixed or 
mobile nodes, meaning that any port asset 
can be brought online. Vehicles, including 
ships and cranes, equipment, and cameras 
are all now viable assets to be assimilated 
into the network and given a network node's 
added capabilities. These BreadCrumbs, in-
stead of communicating with centralised 

THE FREEMANTLE PORT 
AUTHORITY LOOKS TO THE  
FUTURE OF PORT CONNECTIVITY
Luke Porcaro, Project Manager and Project Lead TASC, Digital Control Systems (Western Australia) 

EDITION 110    19 

POWERING OPTIMISATION WITH DIGITAL TOOLS



access points, are each fully capable of re-
ceiving and transmitting the necessary data 
to others, resulting in a highly connected, 
real-time network of intelligent nodes with 
no single point of failure. 

Rajant addressed traffic congestion and 
enabled mobile trailers to connect and com-
municate with the fibre optic LAN through-
out the Fremantle Ports inner harbour. In 
a port environment, with hazards moving 
across the site constantly, a network that 
can intelligently adapt to any interference 
was critical. If one Rajant BreadCrumb goes 
down, the network will intelligently self-
heal, actively calculating the most efficient 
re-route of data to compensate for the 
compromised hardware, in turn, maintain-
ing the network effectively. 

DELIVERING VALUE
As downtime in a port environment is meas-
ured in lost revenues, any communications 
breakdown across a network can have a det-
rimental and costly impact on port compa-

nies. Kinetic Mesh eliminates any downtime 
and makes the system easy for port opera-
tors to manage and maintain. Just as impor-
tant as this increase in efficiency is people's 
health and safety within the port environ-
ment. With Rajant, location tracking for em-
ployees is enabled regardless of location. 

Rajant’s network was able to perform in-
credibly well at the Fremantle Port. Not only 
able to deliver connectivity to assets outside 
the planned coverage zone, but the technol-
ogy weathered lightning storms when other 
infrastructure didn’t. In terms of resilience, 
Rajant’s ruggedized BreadCrumbs have re-
peatedly proved to be robust in the face of 
port hazards. The self-healing capability, if 
one BreadCrumb is facing physical damage, 
allows it to dynamically be replaced without 
jeopardising the entire network.

EXCEEDING EXPECTATIONS
To berth even one ship at a port, multiple 
values and data points are required. From 
wind and temperature measurements 

to many other key metrics that facilitate 
successful operations, having a real-time 
network constantly providing you with ac-
curate data is an advantage. Knowing that 
you need not worry about downtime or a 
loss of access to these valuable metrics is 
a significant reassurance. A Rajant Kinetic 
Mesh network will enable Fremantle Port 
to easily scale their deployment to cap-
ture this data and help digitize their op-
erations.  

With FPA being one of Australia's busi-
est ports, it demanded a scalable and re-
silient solution that can be built upon to 
provide connectivity now and into the fu-
ture. This will give the maximum return of 
investment and enable the IIoT function-
ality to future-proof the Port’s complex 
daily operations. Having access to wireless 
connectivity to elevate efficiency and track 
its valuable assets will be crucial for the 
port to thrive exponentially without wor-
rying about costly downtime or health and 
safety risks.

“TO BERTH EVEN ONE SHIP AT A 
PORT, MULTIPLE VALUES AND DATA 
POINTS ARE REQUIRED.”
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