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Why simulation-based training?
Many of those who read this article are well aware of the expense 
involved in training crane operators: you literally pay for each 
mistake of every trainee, be it damage of equipment or cargo 
during operations. But it’s not only about mistakes; weather also 
imposes restrictions on training.  

This considered, the benefits of simulation-based training 
are convincing enough. First of all, the trainee obtains realistic 
experience in a controlled and safe environment. This reduces 
the duration of work placement training and, furthermore, 
overall training time. A simulator is the only means with which 
to practice emergency operations and troubleshooting without 
exposing trainees to risk, and not damaging equipment and the 
environment. In addition, there is no need to disrupt operations 
for training; there are no additional expenses for transportation 
of trainees to a training site (especially in case of offshore 
operations), and training doesn’t depend on weather conditions. 
A simulator can reproduce any weather conditions, even the  
most adverse.

Training goals should define simulator 
configuration
When it comes to deciding which configuration is needed, 
it is important to remember that it is the training goal that 
defines the configuration. Transas, for instance, offers variety of 
configuration options. A standalone PC-based configuration is 
sufficient for familiarization purposes and self-education, while 
more advanced training will require a PC-based crane cabin 
mock-up or network class that provides joint training under 
instructor supervision. The most realistic training is achieved with 
the help of a full mission simulator. It can use rear projection-
based 3D visualization, and 3-5-channel 3D visualization 
on plasma screens. Furthermore, training realism can also be 
enhanced by implementing a motion platform.

Very often budget can be a restricting factor. However, most 
often it is possible to find a solution. As an example, one of Transas’ 
customers, Balenciaga shipyard, required the simulator to be 
economically effective and run on the same premises and hardware 
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The crane simulator at Balenciaga Shipyard is installed on the same platform as the shiphandling simulator.
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equipment currently used for the existing Ship Bridge Navigational 
simulator. The task was completed sucessfully. The crane simulator 
was added to the existing Transas navigational and maneuvering 
simulator NTPro, which has been used for new building projects. 
Combining two simulators provides a cost-effective solution (both 
use the same visualization and HW), and enables the utmost level 
of realism for the development of new vessel projects.

Mathematic modeling: key factors
To provide realistic training, crane models should be based on the 
real physical characteristics of the equipment. Simulation should 
imply all dynamic and kinematical features of devices, mechanisms 
and cargo. Possible physical interaction should also be taken into 
account (impacts, blows, blocking, shaking, friction, etc.) to include 
them in simulation of real load handling operations.

Motion simulation should be based on preset dynamic 
mathematical models. Dimensions, speed, structure, balance and 
amplitude should be adjustable. Besides the basic characteristics of 
equipment design and its reaction to control signals, crane movements 
are affected by cargo mass and the center of gravity; resistance 
during heavy cargo hoisting; cargo dynamics in response to jerky 
movements; the impact of other objects and collision with objects, 
including friction; and the dynamics of motion parts of a crane.

Visual system
The visual system greatly contributes to training realism. It should 
enable realistic reproduction of the environment including crane, 
cargo and weather. The system allows different environmental 
conditions to be modeled simultaneously, such as: 

•   Visibility (fog, mist, rain, snow)

•  Time of day (dawn, day, dusk, night)

•  Illumination (shadows; switching on/off crane illumination; 
illumination system failure)

•  Friction (adjustment of friction of load and surface/spreader; ice 
modeling, automatic change of friction when raining), and  

•  Wind (influence on crane; hauling device and load, selection of 
wind direction, wind force, fluctuation amplitude, windless regions).

Operator workplace
The operator’s workplace should be designed to provide control 
over operation of the crane model operation during scenario 
runtime. The software consists of panels that realistically replicate 
the control system panels of a real crane. The simulated controls 
can be operated by using a mouse, a track ball or a touch screen. 
The operator commands are then transferred to the simulator 
model so that it starts acting accordingly.

The instructor needs a perfect training tool
The instructor is a key figure in the training process. There 
should be competent people behind every system, but the system 
itself is an important factor for success. We worked closely with 
experienced crane operators to develop a tool that meets training 
requirements in the best possible way.

The instructor’s workplace software should be designed to 
select and set training conditions (simulator exercises) for the 
crane operator’s workplace, assigning the exercise to the simulator 
operator workplace, controlling the simulated scenario process, 
and guiding operator’s actions during his task. The software is also 
used for the simulator scenario debriefing.

At Transas we use the following approach: the instructor 
workplace software is a two-window application, running on a 
single PC connected to two monitors. The main window layout is 

Can you say which picture is real and which is simulated?

The simulator can be used to model different weather conditions and time of day.
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designed as a character-mode display, i.e. a kind of table with text 
data and numerical values. The instructor’s main window includes 
control buttons: the ‘Data Monitor’ panel is used for visualizing 
crane status and its parameter values. The ‘Actual Alarm’ panel 
provides current system status; the ‘Event Log’ panel is designed for 
recording and viewing events; and with the ‘Scenario’ panel it is 
possible to view the content of current exercise. The Slave Monitor 
window provides full information on each trainee’s workplace, and 
allows crane parameters to be controlled and new tasks created. It 
helps to define training scenario objects’ properties on the exercise 
area vector chart layers. It can also assign a scenario to the operator 
workplace, set environmental conditions for an exercise, and 
preview a scenario on a 3D runtime visualization screen.

Evaluation and assessment
One of the important stages of education is the evaluation and 
assessment process. At Transas we developed an E-Tutor, which 
increases the efficiency of using a simulator because it allows the 

instructor’s work to be automatized. The tool reduces the time 
taken for control of a complicated scenario and performing of 
manual operations during an exercise. It also demonstrates the 
progress and preliminary results of several trainees simultaneously 
during exercises, and provides the possibility of using the 
simulator in self-training mode with automated instructor help.

This tool provides unique features such as embedded electronic 
registry (trainee and log database); a trainee performance 
monitor, for easy monitoring of overall status of multiple sessions, 
and ‘zooming-in details’ when necessary; and an embedded 
questionnaire system with the capability to integrate Computer-
Based Training (i.e. multimedia files).

To complete the list of important factors for a good crane 
simulator, it is necessary to mention lifetime support from 
manufacturer, a variety of simulated crane models to match 
your existing needs, integration capabilities and expansion of 
the training system with minimum investment. Overall, all this 
contributes to cost savings and crew retention.
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