
Dealing with unfamiliar situations is 
challenging. While over time people do 
adjust, this adjustment happens only 
through experience which helps turn the 
unfamiliar into the familiar. Why do we 
let people gain this experience only while 
working? Why not let them experience 
new situations and gain confidence before 
they start their tasks or job? 

Fear of the unknown is a common 
phenomenon in terminals where 
automation is implemented. Take a 
situation where automated horizontal 
equipment is moving in fenced-off areas. 
At times people must enter that area to 
work on equipment (e.g. breakdowns, lost 
transmission, slippery surfaces). For people 
new to automation, they must go out of 
their comfort zone to enter these work 
areas. This fear or hesitation has to do with 
their unfamiliarity with automation. 

It can be difficult to present unfamiliar 
situations through traditional training. 

Experiencing the effect of external factors 
and the result of one’s own behavior on a 
given process is more effective than reading 
and writing about what could happen. For 
example, if you have ever experienced the 
consequences of being careless during 
attaching twist locks to a container, the 
result effect will create a lasting memory.   

Creating this memory during training, 
and not just focusing on the rational and 
logical, is extremely valuable. It enables 
people to gain experience before they 
even start in the field. With fast evolving 
technology around, such as Virtual Reality 
(VR), this pipe dream is becoming less 
futuristic and more based in fact. 

INCREASE OF AUTOMATION IN TERMINAL 
OPERATIONS
The history of container terminal 
automation extends back some 20 years. 
The world’s first automated terminal was 
ECT Delta in the Netherlands, operational 

since the early 1990s. Nowadays, in 
addition to Greenfield projects, terminal 
operators are increasingly interested in 
automating their existing infrastructures.

Interaction between human beings and 
machines is less common at automated 
container terminals than at non-
automated ones. For people that grew up 
with computers and modern technology, 
this is a natural progression; for others 
without that context, this evolution can 
be uncomfortable and awkward.  When 
implementing automation at Brownfield 
terminals, the transition process 
significantly alters each terminal worker’s 
daily tasks and requires transforming 
routines and learned processes.

This progression and transformation 
does not only apply to people working 
in the control room of a terminal, but 
for the entire organisation. For example, 
today mechanics are used to receiving 
interruptions from other human beings 
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typically with a detailed explanation for the 
intrusion. In the new environment, that 
same mechanic who relied on the message 
from the driver that a machine was safe 
to approach, has no context with which to 
make a decision or move forward. 

AUTOMATION AND PEOPLE
The perception of automation is that robots 
relieve human beings from repetitive 
tasks and that process automation brings 
stability and predictable performance to 
a container terminal, thereby, increasing 
safety. What we often fail to mention is 
that even with the implementation of 
automation, accidents will still occur, and 
technology can still fail. We neglect to 
explain the why and how for these mishaps 
and faults, yet we still expect the terminal 
workers to blindly trust the technology and 
continue to feel safe.

With all the research conducted on 
learning, and given the availability of 
advanced technology, we need to sensibly 
shift our focus on how to change mind-
sets by utilizing the most effective learning 
methods, and providing proper training 
to ensure a smooth transformation 
process.  Sharing knowledge amongst 
the actors involved is just one part that 
contributes positively to shifting the mind-
set of people dealing with the automation 
evolution. The true key to embracing the 
world of automation is to learn about the 
entire chain (actors, connected pieces, 
processes) and the cause and effect 
that actions and scenarios have on the 
integrated ecosystem.

For example, it’s not enough to provide 
a manual and training on how to retrieve 
defective equipment from an area where 
automated equipment is running. It’s not 
enough to just show how and demand 
that a crane operator let the equipment 
do the work autonomously. To provide 
confidence on safety, create a mind-set 
of responsible behaviour, demonstrate 
cause and effect (throughout the chain) 
and ensure standard operating procedures 
are followed, it is essential to understand 
but more importantly to experience 
the technology including all the actors, 
equipment and pieces involved. New 
learning methodologies must be employed 
for this type of evolution or transformation 
to be smooth and ultimately successful.

THE NEW WORLD OF VIRTUAL REALITY
So, the question becomes, what types of 
learning innovations and methodologies 
address these needs? Well, the most 
obvious answer is in the world of Virtual 
Reality, or VR, for short. The internet has 
long been an avenue utilised by training 
groups to introduce e-Learning content to 
a vast population of consumers, as it allows 

for many key success factors. People are 
constantly balancing time (commitments 
and constraints) and attention in both 
the workplace and personal lives, and for 
any e-Learning content to be consumed it 
must be appealing and have characteristics 
sensitive to availability, duration and 
effectiveness.  Another key criterion is the 
reusability of the materials. Once content is 
created, many learners can simultaneously 
launch the sessions again and again 
without leaving their workplace or home. 
The final leg of the tripod is cost. It is cost-
effective for both the training organisations 
and the students to embrace the online 
market, as trainers no longer need to 
travel to customer sites, while the tuition 
price along with the opportunity cost of 
a worker’s time off makes the e-Learning 
offerings attractive.

Unfortunately, there are limitations in the 
presentation and delivery of existing online 
content via typical Learning Management 
Systems (LMS), as the user interaction 
and response is limited to tests, quizzes, 
questions and logical puzzles/solutions. A 
learner will gain the knowledge required 
to perform a new skill or function within 
the context and parameters of the learning 
session, but online training doesn’t 
necessarily reinforce the material the way 
“hands-on” exercises do. For example, 
in the container terminal industry, an 
online curriculum might offer skillset 
improvement in repeatable processes 
for vessel or transportation planners 
or specific task-level or micro-learning 
focusing on specific gate operations. This 
type of learning, whether broad or specific 
in nature, lives in a box framework.

What we need is an approach to learning 
that lives and breathes, allowing the 
learner the ability to venture and explore 
beyond that capsulated environment. 
Enter the world of Virtual Reality (VR).  
There’s been a flurry of news regarding the 
consumer use of VR goggles for fun while 
playing a game or dancing at a nightclub, 
but this technology has also been utilised 
in other industries. Take, for instance, the 
simulated environments of the aviation 
and aerospace industry where pilots 
repeatedly train and perfect piloting and 
navigational skills in varying harrowing 
weather, take-offs, risky maneuverers or 
equipment failure scenarios. How could 
other pilots learn these sophisticated 
techniques without the use of a simulator 
-- which is just VR brought to life with 
equipment -- since they obviously can’t 
learn in-flight?

In situations which feature life or 
death scenarios, safety or environmental 
conditions restrict the ability for a worker 
to practice a required skillset for their 
profession, VR overcomes this hurdle by 

enabling them to see, experience, interact 
and learn the desired competency and 
proficiency to perform their job safely 
without failure. It is well documented that 
hands-on learning in any form improves the 
effectiveness of any training delivery while 
the reducing cognitive load but VR, using 
immersive techniques, gives the person 
a more engaging experience. Two studies 
further emphasize these facts. The Studies 
by Stanford University/Technical University 
of Denmark (2014) demonstrated a 76% 
increase in learning effectiveness using 
virtual laboratories and the Research by 
Anne Bamford (2013) found that VR has 
a significant positive impact on learning 
retention as compared to traditional 
teaching techniques.

It is no wonder that many other 
industries embrace this world. The US 
Center for Disease Control (CDC) utilises 
virtual environments to properly prepare 
and train emergency responders to 
mentally and emotionally prepare for the 
stressors involved in a disaster or disease 
crisis. Can you imagine the toll on a person 
as a first-hand witness to the after effects 
of the 2004 Tsunami or the 2010 Haitian 
Earthquake? Other medical personnel like 
surgeons utilise the technology to perform 
virtual procedures to master a surgical 
technique or explore new approaches to 
saving lives. Many governments routinely 
train soldiers in combat strategies and other 
dangerous scenarios as well as mastering 
complicated and expensive equipment 
to maintain peace for their country and 
safety for the soldiers. And in the sports 
realm, several of the US National Football 
League teams employ VR technology 
to analyse and improve their plays and 
develop effective defensive strategies by 
simulating the opponents varying plays. 
The possibilities are endless…

These varying examples also 
demonstrate the future and a powerful 
aspect of VR-based training – the 
group training model. Learning through 
collaboration and conversation is one of 
the most effective forms of training. In 
a multi-user, virtual simulation, a team 
can increase their overall knowledge by 
working together to perform a procedure 
or task and to have that ongoing dialogue 
as if all were together in the workplace 
accomplishing that task in real life. This, of 
course, happens in traditional Instructor-
Led Training (ILT) classroom exercises, 
but this is the evolution of that theory 
as it is proven that two way, full-duplex 
communications far exceed the benefits of 
one-way communication dumps. Although 
there are limitations in the market today in 
how people are represented in the VR world 
with custom avatars, the overall learning 
benefits of multi-human interaction in 

EDITION 73: SPRING 2017    45 

AUTOMATION AND OPTIMISATION AUTOMATION AND OPTIMISATION



terms of communication, movement, 
teamwork and engagement far exceeds 
this sometimes comical representation of 
ourselves.

Realising the vast potential for the 
implementation of VR outside of the 
container terminal industry, imagine 
the possibilities within an automated 
context:  a dispatcher commencing varying 
software communications with automated 
equipment, maintenance workers 
practicing safety protocols near automated 
equipment, remote operators honing 
their controlled crane stacking operations 
skills.  The list is endless. This all leads to a 
methodical transition from the past, with 
repetitive and ingrained tasks (without 
automation), to the new world surrounding 
automated equipment, software and 
processes.  Terminal workers will not just 
listen and read new job functions, but will 
have the ability to safely become familiar 
with and master new skill sets without any 
negative ramification for mistakes.  When 
terminal workers learn within an engaging 
VR laboratory environment, they can 
begin to take ownership of the new roles, 
responsibilities and processes.  Ownership 
is critical to change management, because 
once a person accepts and embraces the 
change (by making it his or her own), fear 
and other emotional outlays diminish, 
enabling the person to help champion the 
cause and complete the “change journey” 
(to some, this could even be categorised as 
a “quick win”). 

Reflecting on the fear of the unknown 

with regard to automation, the benefit of 
creating a VR laboratory to simulate the 
automated terminal environment should 
be quite clear.  The fearful and hesitant 
container terminal workers can learn and 

begin to morph into their new roles and job 
functions by practicing the necessary skills 
in a safe yet realistic automated VR yard 
to establish a fully-functional automated 
terminal. 
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