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Experiment: 
Operator Workload 
with varied levels of 
automated support 
(LOA) for monitoring, 
detecting and inserting 
contacts in CMS. 
 
1. LOA 0: No extra 
automated support 
 
2. LOA 5: Operator 
computer collaborative 
work. Computer 
monitors, operator 
detects and inserts 
only hard to classify 
contacts. 
 
3. LOA 10: Computer 
monitors, detects and 
inserts contacts. 
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1. Detecting the Helo. If the Helo is near the OPV, it will contact the OPV using the UVHair channel.

Someone will have to listen to this channel, and as soon as the Helo is nearby, a plan to dispatch the

FRISC must be formed.

2. Decide on Helo. A decision on the Helo’s tasks will have to be made.

3. Informing the Helo. The Helo must be informed through the VHFair channel.

4. Follow the Helo. The Helo must be followed until it reports that it is at its goal location.

For each activity, we have defined a range of duration, which are approximations of reality, based on the video

logs and the interviews. These durations can be found in appendix H. Each instatiated activity activity will take a

random number out of its range (using CRN) which will define the duration of that activity.

An important activity that is used in every process is the communicate activity. Within the OPV there are

several communication techniques available and the choice for any of such techniques depends on the situation. If

a team member has to communicate with more than one other team members he will use the ringrail, which is

capable of connecting several phones, making phone conferences possible. If a team member has to communicate

with one other team member, there are two options: (i) if they are seated next to each other (through the neighbor

relation of their seats), then they can communicate faceToFace, and if they are not seated next to each other, they

can call each other using the phone. If a team member has to communicate with external parties he will use one

of the following external radio frequencies: VHFcivsu, UHFair, or UHFsea. For each case we have defined a range

of duration, see Appendix G. As with the other activities, each instatiated message activity will take a random

number out of its range (using CRN) which will define the duration of that message.

7.4 Simulation

Before we can start our simulations, we will have to design a scenario. Because we want to compare the alternatives

using just one scenario, it is necessary that this scenario comprises all aspects that we want to test. First of all, we

want our scenario to contain all input variables, so all processes become active somewhere during the simulation.

Second we want our scenario to have fluctuations in workload, like in the GNCCS scenario’s. Finally, we want our

scenario to be somewhat realistic in the sense that it is a scenario the actual OPV could be situated in. Figure 7.11

depicts the designed scenario that is used for all simulations.

Figure 7.11 - The scenario.

The scenario takes 33 minutes, starting at 00:00 and ending at 33:00. As figure 7.11 displays, the events which

occur most frequently are (external) course changes and new contacts. Since this research mainly focusses on the
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No significant difference 
between the three levels 
of automation can be  
found regarding the  
estemated workload  
of the HM during the first  
(relatively) calm 12  
minutes.  
 
The increase of the level 
of automation during the  
following 'busy' 12  
minutes starting from  
minute 12 has a damping  
effect on the estimated  
workload of the HM. 

Conclusion
The user centered simulation 
environment is suitable for 
modeling and simulating 
complex, scenario based 
workflows for work practice 
exploration and work (re-)design 

User friendly Excel based 
interface lets novice 
programmers and domain 
experts generate the 
programming code needed 
to build and run a 
contextual work practice 
simulation 

A reusable template 
reduces modeling time for 
modeling: 
- Agents and groups; 
- Objects; 
- Locations; 
- Tasks; 
- Scenario's. 
 

The Brahms modeling and simulation environment runs the generated model

?
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Contextual information 
triggers tasks

Tasks get organized and 
allocated based on: 
- Priority of (other) tasks 
- Task dependencies and 
task preconditions 
- Contextual preconditions 
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