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Abstract. The purpose of this paper is to dеscribe our concept for 
implementation of Serious games in army education and training  that we 
plan to use for the cadets from the Macedonian military academy (MA). 

In the bigining of the paper there is a short illustration of the relationship 
between efficiency and effectiveness of game based training from top rated 
research papers. There is a short rewiev about the  Serious game that we use 
– Virtual battle space 2 (VBS2), and its oportunities for: training small 
tactical teams (usually up to company level) in Tactics, Techniques and 
Procedures (TTPs) and for the refinement of team drills and Standard 
Operation Procedures (SOPs).  
This paper major focus is to present our concept   for organization of VBS2 
training center, and an example mission describing possible ways of 
implementation in virtual environment training. 
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1.   Introduction 

Military training had made a big progress since the nineteenth century. Examples of 
progress include games of strategic simulation that have been used in the Staff 
Schools and flight simulators that were used in training courses for pilots in the World 
War II [1]. 

The big progress in military training is mainly driven by the advantages that are 
brought by the computer aided, sensor and micro-processing technologies. These 
technologies are used because they are ecology friendly but can also be used as partial 
replacement of the traditional training programs, mainly for: better readiness of the 
military, lowering the costs for training, and providing longer use of the real 
equipment and combat technique. 

Army of Republic of Macedonia (ARM) and MA are in a process of acquisition 
of VBS2 software. VBS2 is an example of Serious Game software; a video game used 
for military purposed (training, visualization, experimentation, education, etc.). 
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Serious games (SGs) are defined as games that use the artistic medium of games to 
deliver a message, to teach a lesson, or to provide an experience [2],[3]. With this 
concept we are preparing for future use of this technology for a variety of training 
needs.  

The main idea of this paper is to dеscribe our concept for implementation of 
serious games in army education and training. 

In the next section of this paper, we present results of a survey about the 
capabilities and possible use of VBS. The third section describes the VBS2 
environment and its potential use, while the forth section explains our approach of 
introducing VBS2 in the military training. 

These new software and technologies, combined with the models made from our 
own research and capacities, will raise the quality of training and education for a 
different type of users: cadets in the Military academy, regular and Special Forces, 
pre-deployed training of staff, Crises and rescue personal, police force, etc.  

2. Effectiveness and efficiency of serious games 

The efficiency argument for serious games is relatively easy to make based upon cost 
savings. An excellent illustration of the relationship between efficiency and 
effectiveness of game based training is occurring at the Canadian Combat Training 
Centre (CTC) [4-5]. 

In one trial, the Armor Officer School recently incorporated VBS2 into the Troop 
Warrant Officer’s course conducted in 2007.  In the first serial of the 6 week training 
course, the trainees received 1 day of VBS2 and 5.5 weeks of live training in the field. 
Based on the success with VBS during the first serial, they increased the VBS2 
training up to 2.5 weeks for the next serial, and decreased the live training to 3 weeks. 
The costs of the second serial were reduced by approximately 33% due to the need for 
less fuel, food and field pay compared to the first serial.  More significant, however, 
was the effect on performance (effectiveness). The measured performance is based 
upon student success rates as defined by the proportion of students that pass this 
demanding course and the number of traces (live battle runs) needed to demonstrate 
proficiency. Table 1. presents the results from three consecutive serials of this course.  
Serial 0602 had no VBS2 training, and can be considered a control group.  All three 
serials had 18 students.   

Table 1. Performance results with increasing amounts of VBS2 Training [4] 

 Serial 0602 (No 
VBS2) 

Serial 0701(1 day 
VBS2) 

Serial 0702 (2.5 
weeks VBS2) 

% pass on 1st trace 0 30% 67% 
% pass on ½ of  

trace 
61% 72% 100% 

% pass by end of 
course 

72% 83% 100% 
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 The three year study by Defense Advanced Research Projects Agency (DARPA) 
sponsored project employed physiological monitoring during simulation training and 
testing as a means to assess the degree of affective training [6].  The overall objective 
of this research was to assess the effectiveness of using game-based laptop training 
with US armed forces personnel participating in simulation training prior to 
conducting live training.  
 All personnel who had the opportunity to perform the scenarios in the game prior 
to the live training were assessed to be 100% accurate on all runs whereas the control 
group (no game-based rehearsal) was only 80% accurate 80% of the time. 
Furthermore, it was reported that the game-based rehearsals resulted in improved 
spatial awareness and the trainees completed their tasks more quickly with less need 
for communication as the team skills had been improved during the rehearsal.  The 
desktop immersive trained personnel moved more quickly and required less 
communication than the control group, as each person was able to anticipate the 
other/team movements, in comparison to the control group that took an average of 6 
seconds more to perform the same tasks.  
Finally, we made an internal survey with a group of 20 officers and the cadets from 
the MA about the capabilities and possible use of VBS2, in which we tried to find out 
the level of their familiarity the serous games, can bring to the military training. The 
result of the survey indicates that for 90% of the group this was the first encounter 
with this type of software, only 20% had an experience with same type of simulation 
systems or software abroad (JANUS, SIRA and small arms shooting ranges). 

3. Virtual battle space 2 (VBS2) 

VBS2 [7-8] is a fully interactive, three dimensional training system providing a 
premium synthetic environment suitable for military (or similar) training and 
experimentation purposes. Supporting rapid terrain development, VBS2 offers large, 
realistic terrain areas (up to 100km x 100km in size) with an unparalleled level of 
environmental realism.  

VBS2 is a fully-featured training tool including After-Action Review (AAR) 
capability, HLA/DIS compliance, and a comprehensive yet easy-to-use mission editor 
that allows any imaginable scenario to be created and also modified in real time. 

It is used mainly for training by a number of NATO and partner nations. VBS2 is 
mostly used in nations for training of small tactical teams (usually up to company 
level) in Tactics, Techniques and Procedures (TTPs) and for the refinement of team 
drills and Standard Operation Procedures (SOPs). 

VBS2 users views the virtual environment from the first-person perspective and 
is able to move, interact and otherwise operate as he or she would in real life, that’s 
why it is called first person shooter serious games. 

Participants may operate weaponry, drive vehicles, and fly aircraft within the 
simulation for any training or analytical purpose.  

VBS2 engine has HLA/DIS gate integration, compatible with almost all top rated 
constructive and live simulation, this gives the opportunity to combine and integrate 
live-virtual-constrictive simulations. 
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4. Our concept 

4.1. Organization of VBS2 training center 

The VBS2 training center will provide “virtual environment” (terrain area, time, 
equipment and people) for Computer Assisted Exercises (CAX).  

The VBS2 training center with will be functionally differentiated to two units: 
� development unit;  
� VBS2 training unit - operative part of the center.  
These units will be the administrative support of the VBS2 training center. 

The development unit will deal with:  
- creating variety of missions according to current needs; 
- terrain development; 
- creating  3D weapon and equipment models identical to that which we 

currently have   and use;  
- VBS2 Scripting.  

 The VBS2 training unit will deal with operational training, administrative 
support and maintenance of the hardware.  
The training area is going to be divided in:  

� Opposing force (OPFOR), classroom  area for opposing forces during the 
conduct of training; 

� Our force (BLUEFORCE), classroom  area for our forces during the 
conduct of training  

� Administrative support area, where the administrative personnel will be 
located. The overall administrative support will be placed in this area; 

� AAR area (amphitheater), which provides space and technical capabilities to 
carry out all activities related to analysis of completed missions; 

The Fig. 1 is a 3D model of the facility that we plan to use, representing the 
position of the previously mentioned areas. 
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Fig. 1. 3D model of the VBS2 training center facility 

Overall infrastructure and hardware are already placed in the facility, and there is 
no need for additional acquisition of new hardware and equipment.  

The personal that will work with the software must pass the courses for advanced 
usage of associated tools to either administrators or developers. The courses are: 
Administrator course, Terrain Generation course, modeling in VBS2 [9].  

4.2. Organizational elements for VBS2 training 

The basic necessary elements for organizing the training with VBS 2, and without 
which it can not achieve the expected goals of the training are as follows:  

� Scenario; 
� Computer model of missions;  
� List of major events in the scenario; 
� Operational orders for the missions; 
� Implementation of missions in VBS2; 
� Activities after the completion of missions (AAR) [10],[11]. 

The scenario gives: historical and economic data that contributed to conflict between 
the warring parties; the individual events that led to the current situation and the 
current situation;  
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The location of the imagined scenario must be in accordance with the 
geographical location where the exercise is performed. 

The situation between the warring sides provides a theoretical framework to the 
participants about what led to conflict and hostilities.  
Computer models in VBS2 are created with the VBS2 Mission editor in accordance 
to the operational order. The model allows participants in the mission to carry out the 
activities and movements of friendly, neutral and hostile forces, Thus to see the 
impact of actions and decisions they have taken and done during the training. 
The computer models for missions can be divided as:  

� Independent (the current mission has no impact on the fallowing mission) 
� Dependent (the current mission has impact on the fallowing mission) each 

execution of assigned mission, pulls a new event in the full situation on the 
battlefield). 

For our concept we plan to use the dependent model.  This model will show the 
cadets how their actions affect on the situation changes on the battlefield, and will 
have a greater impact on their commitment and effectiveness in training. With this 
model we are also going to train our development unit staff in planning and creating 
new missions and operational orders for the new situations. 
The list of major events is a list of situations (injections) constructed to cause 
reactions by participants in the mission. Basically it is a list of possible actions and 
activities that can be taken during the mission for more successful training.   

This list is a control document of the exercise, which can be variable and 
adjustable according to the new situation and only the development unit knows about 
that list. 
Operational orders have a standard template [12]. 
The implementation of missions in VBS2 and activities after the completion of 
missions will be covered in the next subsection.  

4.3. Example mission and implementation 

Due to the pages limitations of this document only the current situation is going 
to be represented.  
a) Current situation, ”At this point, the Charlie1  terrorist army begins to decrease 
the level of morality because of the manpower and technique losses; therefore there 
are frequent attempts for terrorist leader assassination. For its safety the terrorist 
leader using a small group of soldiers daily moves to a new location. Besides all, the 
generals loyal to the terrorist leader keep the central parts of the Sierra in captivity. 
Sierra government security forces are increasingly getting information from the 
world's intelligence agencies about the terrorist leader location, but the campaign for 
elimination is difficult because they still has a large force under his command. 
b) Excerpt of the Operational order  
III. Execution (Decision)  
Surprise attack to the enemy, not given them opportunity to withdraw and call 
reinforcements. 

                                                 
1 Charlie and Sierra are two major resident populations in Sierra country. 
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Start the ambush on 18 March 2011 04:30 hour                                                          
Concept of Operations, after arrival to the landing position both teams using 
maximum quiet movement will continue until phase line "ZEMJA" from which 
starts the line formation development and slow movement towards the enemy objects, 
located 500 meters south of the s.Alfastan cleaning them one by one.  

After the enemy leader neutralization or capture, pull out to the agreed location 
"ZELENO". If being spotted, the enemy reinforcements need 30 minutes to act on 
our teams. It means that since then you have 25 minutes to complete the mission and 
seek an immediate extraction using the helicopter radio link. In case you are unable 
for that, find a suitable position where you will form a circular defense and wait there 
for rescue and recovery action. 
Maneuver, 2 teams movement from the landing direction – map location 230 – 
“ZEMJA” - hostile positions -" ZELENO".  
Coordination, Full coordination through radio link, reports for all actions taken 
during the attack, and immediately after completion of the task, by 18 March 2011, 
12:00 hours.  
c) Computer model, In this section we will briefly describe the elements that are 
created in the mission editor to create a mission that is specified in the operational 
order and the scenario.  

We are just going to point out some specific things about the computer model of 
this mission: 

On the landing place should land two teams of 8 participants. Each team has one 
officer leader. On the enemy positions we have deployed a dozen soldiers who are 
tired and the level of readiness is lower. 

To observe the dynamics of the mission we set four triggers (for game control): 
� The first trigger alarms when the enemies will notice our forces and 

automatically calls for reinforcements.  
� The second trigger is when all of our teams are dead ends with the mission 

failed.  
� The third trigger alarms when the enemies are dead. 
� The fourth trigger is activated when all living members of our forces are in the 

area for extraction with that the mission ends.  
This is a general scenario that does not cover inability to recover, but this we will 

cover the Instructor interface, only if the reinforcements of the enemy have arrived 
and that there is no possibility for extraction. In this case the mission is going to be 
lead by the development unit that will make the necessary adjustment depending from 
the ground situation. 

This model is for enemy that has an Artificial Intelligence. If we use players for 
the enemy and our forces we only need to deploy the soldiers to the positions from the 
mission and give them characteristics and assignments. 
The 2D map of this example mission is shown in Fig 2. 
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Fig 1. 2D map of the example mission 

d) Completion of Mission, This mission will be part of the cadets Tactical and 
Infantry tactics training courses. This mission covers diversion actions, surprise attack 
and extraction. The realization of this mission will be performed in 3 hours. The 
platoon is going to be split in two groups of 16 cadets, in the first hour one group will 
perform training and the other group will follow the mission using the AAR system. 
In the second hour there will be a change of roles. This will later serve for mutual 
analysis, which the groups will perform to each other. Prior to the implementation of 
these 3 hours training there will be a 3 hours theoretical introduction for diversion 
actions, sudden attacks and types of extraction. Operational order will be delivered to 
the cadets 12 hours before the mission in order to preserve the concept of such actions 
where there is little available time to prepare. 

The concept that we plan to use for combined training is represented in Fig. 2, we 
will tailor the use rate of the steps, by our own demands, but without exclusion to one 
or more of these three steps. 
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Fig. 2.  Three steps military training concept 

e) Activities after the completion of missions 
The third hour is reserved for the analysis of the realization of the mission. As 
previously mentioned analysis represents a key activity in the process of learning and 
training with VBS2. 

The professor gives the cadets opportunity of to discuss amongst themselves 
about the good and bad things that happened during the exercise. General discussion 
should answer the following questions:  

� Why something is done wrong?  
� Why something is done well?  
� Why is slightly better than expected? 
� Why is slightly worse than expected? 
� How can things be improved? 
The professor, with the training unit help, will make analysis of the negative and 

positive things after the discussion. For that he will use AAR module footage and 
statistics, individual activities, key moments, graphic display of the situation on the 
digital map using tactical signs and a review of losses in the mission.   

The professor has the final word in the mission analysis. Thus taking in mind of 
the parameters seen during exercise he will conclude the discussion.  

From this analysis participants and professors need to learn lessons for the 
missions that follow, whether in virtual or real circumstance. 
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5. Conclusion and future work 

This concept and the other that we plan to develop in the field of modeling and 
simulation will support the education and training process, giving as science and 
research opportunities for training methods development, economic exploitation, 
participation in training exercises organized by NATO and opportunity for future 
integration with constrictive simulation systems ex. JCATS. 
 We plan to acquire the ALELO 3D virtual language learning system, and do 
develop our own Small arms simulator using VBS2 and motion sensor technology. 
The first two to three years we are going to use VBS2 and the other software 
mentioned only in the MA. After that period using the help of the newly graduated 
officers we are going to implement virtual environment training to all of the 
Macedonian army units that need that kind of training.  
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