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Abstract 

Operating the sensor suite of modern CBRN reconnaissance vehicles is a challenging task, 
where interpretation of sensor results is vitally important.  A requirement exists to train the 
crew in a realistic environment, which will cover all possibilities derived from the sensor 
suite. The training must also reflect the consequences of operator actions. The CBRN-SIM 
system provides this capability while allowing training to take place in vehicles on the 
move, in static environments - or even in the classroom. There is no need for specially built 
simulators, since simulation capability is built within the operational vehicles.  
Keywords: Training, simulation, synthetic environment, sensor integration, CBRN 
reconnaissance vehicles, Computer Assisted Exercises  

1     Introduction  

Training is a major cost element when considering the full-life-cycle cost of systems such as a 
CBRN reconnaissance vehicle (CBRNRV). Training the crew of CBRNRV has traditionally 
focussed on how to operate the technical equipment such as the sensor suite – often by using 
vehicle simulators, i.e. mock-up versions of the real vehicles where training can take place at a 
training facility.  
 
Today, synthetic environments and simulation software allows new possibilities. This paper 
analyses aspects to be considered when choosing a CBRNRV training solution and describes how 
these aspects are covered by the CBRN-SIM system produced by Bruhn NewTech. 

2     Training objectives  

To efficiently operate a CBRNRV an operator must be trained in a number of areas. This includes 
the full range of tasks and decision making processes necessary to conduct a CBRN Reconnaissance 
mission: For example 

• Operating the vehicle and sensor equipment, which includes the preparation of sensors, the 
operating and monitoring the sensors, and performing maintenance tasks. 

• Analysing the output from the sensors, primarily to determine whether an alarm condition 
has occurred.  

• Tactical use of the CBRNRV based on the monitoring results, For example manoeuvring the 
vehicle to obtain the best possible overview of the contamination, and to minimise vehicle 
contamination. 

• Coordinating multi-vehicle operations and handling reporting of hazards to the warning and 
reporting network. 



2.1     Handling vehicle and sensor equipment 

This is a very traditional training task that is not greatly affected by the developments within 
synthetic environments and simulation. Generally, training relies on using the actual equipment or 
simulation equipment.  
 
Confirmation of these basic handling skills can be a part when training the tactical use of the 
CBRNRV. 

2.2     Analysing sensor output 

As sensors become more sophisticated analysing their output becomes a more demanding task, 
which is often based on monitoring software output. Equipment such as mass spectrometers, 
biological and stand off sensors requires an in-depth knowledge to make the initial alarm decision. 
While reach-back mechanisms can be used to provide further analysis, the decision to issue the 
alarm must be within the operator’s capabilities. 
 
Modern CBRNRV will generally provide the sensor operator with all required information on a 
computer screen. Depending on the software solution chosen, from this screen he will be able to 
monitor the full sensor suite including sensor readings, fault conditions and maintenance alarms.  
 
Realistic training in the use of the CBRNRV software is a fundamental training issue. The key to 
this is not so much how the software is operated, but how to decide whether a given sensor output 
should trigger operator actions such as alarms or reach-back reporting. The simulation tools should 
provide realistic situations. For example the potential to create false positives as well as make it 
possible to train the effect of using different sensor technologies to eliminate false alarms.  

2.3     Tactical use of monitoring results 

The next training step is to put the vehicle to its best use. Depending on the sensor results, there will 
sometimes be a need to investigate further, obtain samples, and manoeuvre the vehicle to get these 
samples at the appropriate locations. Part of this operation will also be to handle vehicle 
contamination and its effect on sensor equipment. 
 
This level of training is very well suited for synthetic environments. The training can be based on 
simulated vehicle movements in a classroom or a stationary vehicle, but for full realism it is best 
conducted by using the vehicle in the field in a synthetic environment of simulated hazards. 

2.4     Multi vehicle operations and reporting 

The final training aspect to be considered is the use of the vehicle in conjunction with other units. 
This involves the interoperability between the vehicles and their higher command and the ability for 
the CBRNRV to feed its results into the Warning and Reporting network. 
 
Also this type of training is well suited to synthetic environments. 

3     Synthetic Environment 

The use of synthetic environments is attractive because of its potential to increase realism and 
reduce the cost of training. In relation to CBRN, the concept is based on all hazards being planned 
on a computer. The effects of the hazards are being determined by the computer software and 
presented in a realistic manner to the operator.  
 



The traditional training method of using simulants to trigger the sensor has some obvious 
drawbacks. First of all, the lack of realism is an issue since the operator will often be aware that 
simulants are being applied at a given time. 
 
Realism is not the only advantage of training in a synthetic environment. Cost of materials and 
manpower is also a key benefit.  When an instructor has planned a scenario, there is no need for 
additional manpower or consumables to apply the scenario in the field. The scenario can even be re-
used in future training sessions without additional work.   
 
Finally, the synthetic environment is environmentally friendly since it does not require the release 
of simulants in the field.  

4     CBRN-SIM Capabilities 

The CBRN-SIM system produced by Bruhn NewTech provides the capability to train CBRNRV 
crews in a synthetic environment. 
 
CBRN-SIM consists of a planning tool and a simulation engine. The instructor places the CBRN 
hazards to be used within the planning tool. Non-CBRN materials can also be added to the 
simulation to create realistic sensor responses. Vehicles routes can be predetermined or dependent 
upon the crew actions. The vehicle sensor management software, such as the Bruhn NewTech 
SensAware® system, is placed into simulation mode. Apart from a clearly visible indication that 
simulation is active, there is no difference to the operator between simulation and real life 
operation. 

 

 

 
Figure 1:CBRN-SIM Instructors planning tool 

 



Training can take place in a classroom, where the sensor responses to threats can be analysed either 
with focus on specific threats and instruments or with a complete situation being played out. There 
is no need for the real equipment to perform this training. The focus of this training will often be the 
analysis of the sensor output. 
 
Training is also possible in a stationary vehicle. This reduces the cost of consumables and reduces 
wear and tear on the vehicle. In this way training can be performed in any location where the 
vehicles are fielded, rather than just at specific training locations such as CBRN schools. Refresher 
training in the field becomes a much more realistic option in this setup. 
 
Finally, for a full-fledged training experience that will resemble an actual operation, the vehicle can 
be used while in the field with its GPS location dictating its position within the synthetic 
environment. Decisions made by the crew will decide how the contamination is encountered and 
how it can be reported. This type of training allows the complete task to be exercised including the 
cooperation between vehicles and the reporting of hazards to other units. 
 
CBRN-SIM can handle materials that generate false alarms from sensor equipment and can be used 
to train situations where only some of the CBRNRV equipment will alarm falsely to a given 
material. CBRN-SIM is configured with the relevant capabilities of each instrument in the 
CBRNRV sensor suite. These include the threshold to hazardous materials and sensor reaction 
times.    
 
CBRN-SIM is fully interoperable with the SensAware® monitoring system and the NBC-
ANALYSIS Warning and Reporting system.  
 
CBRN-SIM is fielded under the name NBCSIM in the CBRN Reconnaissance Vehicles used by the 
Swedish Armed Forces. 
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