
Serious gaming: effective and 
engaging  
Learning by doing with simulation games 
is the upcoming training method of this 
century. By practicing serious games 
that recreate real-life complex situations, 
port operators can familiarise themselves 
with high-risk scenarios. Serious games 
are already being utilised for training 
purposes in the military, in space-training, 
in government cr isis handling, for 
industrial equipment handling, business 
strategy, logistics and more recently, in 
the medical domain. The advancement in 
IT, virtual reality and gaming has made 
it possible to develop at relative low cost 
complex games. 

I n  a  2 0 1 1  m e t a  s t u d y, w h i c h 
summarised the results of 65 studies, 
it was proven that factual knowledge is 
increased by 11% in trainees taught with 

simulation games compared to people 
using traditional training methods. 
Furthermore, procedural knowledge is 
14% higher, retention is 9% higher, and 
self-efficacy is 20% higher. 

TBA has a long history of using 
serious games for training purposes. We 
have created business games focused on 
maritime terminals, as well as interactive, 
dynamic planning games aimed at 
teaching planners and operational 
controllers the finesses of optimised 
planning and execution. The next step is 
for TBA to take the training simulation 
experience onto the next level. TBA 
wants to offer clients a fully immersive 
training experience in the 3D simulation 
game, offering an experience as near to 
real-life as possible. This innovation can 
directly improve the daily performance in 
automated terminals worldwide. 

Automation = higher productivity 
In  2015, severa l  fu l l y  automated 
terminals will come into operation that 
are especially designed to take on the 
challenge of high efficiency, low cost 
and high waterside productivity for 
20,000+ TEU ships. As these megaships 
are driving (peak) productivity demands 
in  terminal  waters ide  operat ions , 
expectations are that (semi-) automated 
practices will increase over the next few 
years across the industry. 

Fully automated terminals are placing 
different demands on the staff controlling 
them as tasks become less operational and 
more tactical. As the speed of operations 
ramps up (productivity demands are 
over 40 boxes an hour at present) the 
operational impact is constantly under 
demand to be minimised in case of 
disruptions. Challenges mount up on 
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terminal management regarding how 
best to train personnel to ensure safety 
procedures are followed rigidly with 
minimal impact on production and 
maximum impact on the safety of staff 
working in automated areas. 

TBA has str ived to provide the 
solution to this issue. Serious gaming 
a l l o w s  a  t r a i n e e  p o r t  o p e r a t o r 
to  expe r i ence  wha t  i t  f e e l s  l i ke 
in  automated areas  of  por ts , and 
furthermore, to understand just how vital 
communication and safety is in such a 
domain. By having the opportunity 
to test and practice standard operating 
procedures under a  wide range of 
possible operational scenarios, without 
exposing people to any real danger, 
serious games offer the safest and most 
powerful learning environment.

A serious gaming first
TBA has been working for years with 
state-of-the-art  s imulation models 
all around the globe for consultancy, 
operational excellence and training for 
terminals. In order to be prepared for 
the future demands of clients, in 2011 
TBA started to participate in a research 
consortium with the Delft University of 

Technology, Dinalog (Dutch Institute 
for Advanced Logistics), several SME 
companies and the two new automated 
terminals in the Port of Rotterdam that 
constitute part of the new Maasvlakte II 
development. This research will continue 
until the end of 2015. 

The aim of the research is to create a 
higher shared situational awareness in 
the container supply chain and to reduce 
onsite risks and therefore disruptions, 
which have a negative impact on supply 
chain operations, safety and productivity. 
Shared situational awareness aims for a 
higher overall awareness of the risks 
which exist in a (semi-) automated 
terminal environment, as well as creating 
methodologies of practice which can 
improve overall productivity by reducing 
disruptions and disruption time. 

T h i s  r e s e a r c h  h a s  l e d  t o  t h e 
development of the SAFE-T GAME, 
which is taking simulated training to 
the next level by developing a complete 
virtual terminal which people can enter 
and move around as a game persona. 
The game can be used to train onsite 
personnel for day-to-day operations 
in fully and semi-automated terminals 
and to create further awareness among 

personnel about the impact of their 
decisions on others, on the operation and 
reducing on site risks. 

Three vital components  
Scenarios and feedback are built into the 
SAFE T GAME as users tackle different 
levels. Together with a trainer, softer 
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skills can also be trained such as effective 
communication, behaviour analysis 
and sagacious tactical decisions, all of 
which impact on terminal operations. 
Integrated into the game is the actual 
TBA TEAMS equipment  contro l 
software (which runs live operations 
for automated quay cranes, ASC’s and 
AGV’s) which a number of automated 
terminals are currently operating. A 
complete virtual terminal is running 
based on TBA’s CONTROLS software, 
which is normally used for optimisation 
and testing TOS software, and thirdly, 
a robust game engine which supports 
immersive virtual reality and 3D.

The SAFE-T GAME is the first 
virtual reality automated terminal game 
worldwide. As a game persona you can 
walk around in the virtual terminal, 
which has the exact layout and the exact 
behaviour as a live terminal outside. The 
game is tailor-made to a unique terminal 
to replicate the exact circumstances, such 
as safety and fence control procedures. 
Currently, a game player is either a 
dispatcher or a mechanic, yet TBA is 
currently testing with our research partners 
how to train several risk awareness 
subjects. These inc lude situational 
understanding, safety procedures, how to 
handle disruptions to minimise impact on 
performance, how to handle equipment 
b re a k d ow n s  a n d  c om mu n i c a t i on 
effectiveness. Preliminairy tests have 
shown technical personnel to behave in 

the game as in real life and has exposed 
behaviour which poses a potential risk. 

2015: a sneak preview 
TBA is currently extending the SAFE-T 
GAME into a full training suite in order 
to train dispatchers, mechanics and external 
personnel that occasionally need to work on 
site. Furthermore, TBA is implementing the 
use of the ‘Oculus Rift’ virtual reality glasses 
which aim to offer a mechanic the most 
realistic experience of a virtual terminal 
whilst he is fully immersed within 3D. 

Preliminary testing has been done 
with connecting the Terminal Operating 
System (TOS), where the operation in 
the virtual terminal will than replay the 
actual outside live operation, as planned 
and executed in the TOS. TBA plans 
to further expand this in 2015, because 
this would allow personnel to recreate 
live disruptions and vary and evaluate 
their responses to see the impact on the 
performance in the TOS. 

In  the  coming months , fur ther 
training sessions will be conducted with 
the SAFE-T GAME to test and fine 
tune the scenarios included in the game 
with operational and safety experts, as 
well as educational experts. As such, 
TBA and the terminals will be able to 
gain experience with the impact on the 
capabilities of the trainees to ensure that 
this immersive 3D simulation technology 
will have a proven positive impact on the 
overall safety and efficiency at workplaces. 
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