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ST-2 Simulator 
Product description 

 

Overview 
The ST-2 shooting simulator is a simulator for shotgun and rifle training designed specifically for 
coaching purposes. The feedback it provides helps you analyze and correct problems with your 
shooting. You know you have missed, but have no idea why: it could be due to bad mount; poor 
position; stopping the swing; shooting over the top or behind; or incorrect gun-fit. The ST-2 provides 
instant feedback - and you can use you own gun. The device´s camera is easily attached to the gun 
barrel, and registers gun movement and shooting direction. Shooting scenarios include fixed and 
moving targets. All targets are computer animated which gives flexibility when setting up interesting 
and challenging shooting scenarios for shooters on all levels of expertise. Hit position and the amount 
of damage inflicted on the target is evaluated according to all contributing factors: ammunition and 
gun data; target size; trajectory; and speed. You can even select different chokes and shot-size.  

The ST-2 is an efficient and enjoyable tool for firearms training suitable for competition shooters as 
well as hunters. 

Realistic and interactive shooting scenarios, a wide range of interesting games and shooting 
disciplines, plus the possibility to arrange competitions, makes it an ideal recreation for conference 
facilities and events. 

Features in the ST-2 shooting simulator: 

·  Realistic shooting scenarios. 
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·  Efficient feedback including hit position and gun movement helps the shooter to an improved 
technique. 

·  Shotgun disciplines: skeet, double trap, sporting clay and trap shooting, rabbit, duck, grouse 
and pheasant hunting. 

·  Rifle discipline targets: moose, red deer, wild boar and brown bear. 

·  Adjustable target speeds and trajectories makes it suitable for advanced as well as less 
experienced shooters. 

·  Can be used with any type of shotgun and rifle, therefore you can use your own gun. 

·  You can shoot multiple shots. 

·  Simple user interface. Follows Windows standards. 

·  The ST-2 system is a complete audio-visual environment. The built-in DVD player in 
combination with the high-performance projectors is ideal for showing films. 

·  No laser light - perfectly eye safe.  

·  No environmental impact.  

·  Patented solutions: Shooting direction and gun movement registration based on unique, 
patented technology.
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1 Overview  

The ST-2 simulator provides an efficient environment for shooting practice for shooters of all 
categories. A high degree of realism, both in presenting the targets and in the evaluation of the shots, 
gives the shooter an exciting and instructive experience. 
The simulator registers the complete shooting sequence including mounting of the gun, aiming,  firing 
and the gun movements after the firing. The results presented in the form of replay of the shooting 
sequence and indication of hit position, is ideal for perfecting a good shooting technique. 

2 Shooting  

The simulator can be used with most types of firearms. The sensor that registers gun movements and 
shooting direction is mounted on the barrel of the gun. The sensor can be mounted on all ordinary 
shotgun and rifle models. After mounting the sensor, the shooting direction is calibrated by a single 
shot at a calibration target.  

The shooting scenarios include moving and fixed targets. Starting position, trajectory, speed of the 
movable targets are parameters that can be selected by the user, creating possibilities for a wide 
variety of shots. 

The hit position and amount of damage done to the target is evaluated according to all contributing 
factors: ammunition and gun data, target size, trajectory and speed. 
 

2.1 Shotgun shooting 

2.1.1  Shooting scenarios 

A computer-controlled video projector displays backgrounds and targets on the screen. Backgrounds 
vary depending on the discipline chosen. The following scenarios are examples from both the single- 
and the double projector system. 

The shooting scenarios are accompanied by appropriate audible sound effects such as sound from the 
clay thrower and birdcalls. 

Optional “funny” sound effects can be generated including applause for good shots and boo-sounds at 
misses. 
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2.1.2  Fixed target. 

Scenario: A 1x1 meter square target with a black circle in the center. The target can be placed at 
distances from 5 m to 50 meters.   

Use: 
·  Hit position analysis; 

·  Checking of possible aiming errors; 

·  Identifying stock fitting problems; 

·  Demonstration of effects of various ammunition types and chokes. 

 

 

Figure 2.1 Fixed target scenario. 
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2.1.3 Sporting 

Scenario: An almost unlimited number of trajectories can be selected within this discipline by 
choosing position of the clay thrower, speed and direction of the clay, etc. 

 

Figure 2.2 Sporting clay scenario. True pair.  

Aimpoint direction indicated by the crosses. 

 

2.1.4 Nordic Trap  

Scenario:  The view from the shooter position from stand 1-5 according to the rules for Olympic trap 
and Nordic trap. Clays are being thrown according to the rules for these disciplines. Throwing angles, 
both vertical and horizontal, and clay speed can be changed by settings made by the user. 

 

Figure 2.3 Nordic trap, stand 5, double projector image. 
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2.1.5 Trap 

Trap shooting according to ISSF rules. 
 

 

Figure 2.4 Trap, stand no. 1 
 

2.1.6 Skeet 

Skeet shooting according to ISSF rules. 
 

 

Figure 2.5 Skeet. Stand no. 2. 
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2.1.7 Double Trap 

Double trap according to ISSF rules. 
 

 

Figure 2.6 Double Trap, station no. 1 
 

2.1.8 Rabbit shooting 

Scenario:  Rabbit figure moving according to settings of start position, speed, etc. 

 

 

Figure 2.7 Shooting scenario for rabbit shooting. 

The discipline emulates shooting at a sheet metal training device (not a live rabbit) with a hole for a 
paper card that registers the number of hitting pellets. 

 

2.1.9 Bird shooting 

Scenario: Birds flying in a natural bird environment.  

Available targets: duck, pheasant, grouse. 
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Figure 2.8 Grouse shooting, single projector configuration. 
 
 

 

2.2 Rifle shooting 

2.2.1 Fixed target, 10 rings 

 

Figure 2.9 Fixed target. 
 
Scenario:  Square target, 1.3 x 1.3 meters with 10 concentric rings. Size of  outer ring = 1. 0 meters. 
Distance between rings = 5 cm. 

Variable lateral and forward distance.  
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2.2.2 Moose, running target 

 

Figure 2.10 Moose, running target. Single  projector image size . 
 

Scenario:  

1) 80 meter moose running target according to Scandinavian competition rules. Variable target speed.  

2) Hunting: Variable starting and end position in combination with natural habitat backgrounds can be 
used to design hunting scenarios with all sorts of (horizontal) target trajectories  

 

2.2.3 Running target, 50 meters (wild boar). 

 

Figure 2.11 50 meter running target. 
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Scenario: 50 meter running target according to ISSF competition rules. 

2.2.4 Wild boar, random. 

 

Figure 2.12 Wild boar, random. 
 

Scenario: Field where pigs appear and move in a way selected randomly. 

 

2.2.5 Red deer, running target. 

 

Figure 2.13 Red deer, running target.  
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Scenario: 80 meter distance deer running target. Variable target speed. 

 

2.2.6 Brown bear. 

 

Figure 2.14 Brown bear hunt. 
The brown bear scenarios contain computer animated vegetation selected and positioned by the user. 

 
 



                          
 

 MARKSMAN TRAINING SYSTEMS SWEDEN 13(32) 
   

 
 

Marksman Training Systems AB 
 

3  Shooting results  

3.1 General 

The evaluation of hit position is determined by all contributing factors: shooting direction, target 
trajectory, ammunition type.  

After calculation of hit position, hits are indicated by the appropriate animated target reaction: clays 
are broken, birds fall to the ground.  

The hit position can be viewed in the hit position display. The gun movements and the target 
trajectory can be viewed in a slow-motion replay. The replay is useful for finding out problems such 
as stopping the swing just before firing.  

3.2 Shotgun shooting 

3.2.1 Fixed target hit position display. 

 

Figure 3.1 Hit position, fixed target.  
 
The shot cloud is superimposed on the one-meter square target. The picture shows the hit position and 
the shot pattern that could be expected with the used ammunition and choke. (The exact position of 
individual pellets is a stochastic function and will vary from shot to shot.) 
 
Numeric information: 
-  Sequence number of the shot; 
-  Shooting distance; 
-  Angular velocity of barrel and target respectively; 
-  Ammunition data: speed, material, size, charge; 
-  Choke; 
-  No. of pellets hitting the target, total no. of pellets. 

 
The choke and pellet size can be varied for the shot being displayed. Choke is stepped up and down 
by pushing up and down arrow. Pellet size can be increased and decreased by forward and back arrow. 
These changes in ballistics can be made for all shotgun shots. 
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3.2.2 Hit position, clay shooting 

 

Figure 3.2 Hit position, clay target. 
 

This picture shows the hit position for a shot at a clay target. The black symbol in the center 
corresponds to the target position at the time of impact. The gray circle indicates the position and size 
of the effective shot cloud at the time of impact. The contours of a series of clays below the black 
symbol indicate the position of the clay while the shot cloud is flying towards the target. The white 
symbol indicates the position when the shot is fired. The distance between the white and the black 
symbols indicates the necessary forward allowance in this case approximately 0.4 meters above the 
target. 
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3.2.3 Hit position, bird shooting. 

 

Figure 3.3 Hit position, bird. 
 
The gray circle indicates the area where the average number of pellets hitting the vulnerable area of 
the body is more than, or equal to 4.  The arrow pointing to the center of the shot cloud indicates 
speed and direction of gun movement. 
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3.2.4  Slow motion replay 

The gun movements are registered from the target is presented till the shot is fired plus some time 
after the firing. 
 

 

Figure 3.4 Replay. 
 

The replay shows the movement of the sighting direction and the corresponding movement of the 
target. Two symbols for the sighting direction and the target show how the sighting direction is 
moving in relation to the target. The replay starts at the time the target starts moving and goes on until 
some time after the impact of the shot. The speed of the replay can be varied between 5% to 100 % of 
the original speed. The replay shows whether the aiming movement takes place in the direction of the 
target and how the speed of the swing compares with that of the target. Any errors in the aiming and 
timing of the shot are easily viewed in this presentation.  

Here the target is rising from a point to the right moving to the left. The aiming direction first points 
to the left then moves to the right and while sinking as the mounting starts. The final approach in this 
case does not coincide exactly with the birds path (note the angle between the aiming direction and 
the birds path). The shot was a hit, but technically it could have been performed better. 
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3.3 Rifle shooting 

3.3.1 Hit position, fixed target 

 

Figure 3.5 Hit position, fixed target. 
 

3.3.2 Hit position, moose 

 

Figure 3.6 Hit postiion, moose. 
 
Hit position is indicated by the gray circular area. The arrow pointing to the center of this area 
indicates the direction of the movement of the barrel at the time of firing. The length of the arrow is 
proportional to the angular barrel velocity. If the velocity equals the speed of the target, the length of 
the arrow is the same as the distance between the white and black target symbol. 
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3.3.3 Hit position, wild boar 

 

Figure 3.7 Hit postion, wild boar. 
 

3.3.4 Hit position, Brown bear 

 

Figure 3.8 Hit position, brown bear 
 
Hits in heart, lungs or brain cause immediate death. 
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3.3.5 Hit position shown as a pop-up. 

3.3.5.1 Moose 

 

Figure 3.9 Hit position shown as a pop-up image in the scenario.  
 
The hit position can be shown automatically and immediately after a shot has been fired as a ”pop-up” 
miniature display superimposed on the shooting scenario. The pop-up does not interfere with the 
shooting of more shots on the same object. Showing the hit position as a pop-up display saves a lot of 
keyboard button operations, and is particularly handy in situations when the shooter wants to practice 
on his/her own.  
 

3.3.5.2 Duck 

 

Figure 3.10 Popup at duck shooting.  
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4 Result printouts  

4.1 Score card. 

After a finished round a score card can be printed. 

Information on the printout includes: 

-  hit position and shooting distance for all shots, 

-  no. of hits and misses, 

-  average error vertically and horizontally. 

 

 

Figure 4.1 Score card printout. 
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4.2 Competition result printout. 
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COMPETITION RESULTS 
 

 
Competition:        NORDIC TRAP Grand Prix  
 
Discipline set:     Nordic trap 
Caliber:            Shotgun, Cal. 12 
Choke:              1/2 
Ammunition:         US #7, Steel 
Shot charge:        36 g (Approx. no. of pellets: 5 61) 
Exit velocity:      420 m/s 
 
 
Pos.  Name                          Date          T ime    No. of  No. of  No. of  Pellets   
no.                                                       target  shots   hits              
                                                                                            
1     Johan Swensson                2005-12-03    1 4:58   5       5       5       21        
2     Christina Collberg            2005-12-03    1 5:01   5       5       5       20        
3     Peter Landgren                2005-12-03    1 4:59   5       5       3       19        
4     Thomas Andersson              2005-12-03    1 4:56   5       5       2       5         
 
 
 

Figure 4.2 Competition result printout. 
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5 Settings  

5.1 Ammunition. 

5.1.1 Shotgun ammunition and choke. 

 

Figure 5.1 Shotgun ammunition and choke settings. 
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5.1.2 Rifle ammunition 

 

Figure 5.2 Rifle ammunition settings. 
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6 Configurations, floor space  

6.1 General 

The simulator screen must be shielded from ambient light. The image can be projected on any flat 
white surface such as a film screen or a white wall. The system comes in two versions: with a single 
projector and with two projectors. The single projector version has an image with proportions 3 to 4. 
The double projector system displays an image twice as wide, giving it the proportions 3 to 8. Within 
certain limits the width can be adjusted according to available room space. Thus the image width is 
preferably between 3 to 5 meters for the single projector system and 6 to 10 meters for the double 
projector system.  

In the dual system, the two projectors display one half of the total image each. Horizontally they must 
be positioned at the center of each half-image. The distance between the projection surface and the 
projector lens is appr. 1.6 times the half image width when standard optics is used. If necessary, wide 
angle lenses with a throw ratio of 1.3 can be used. Vertically there are two alternatives: floor or 
ceiling mount. The distance between the projector and the floor / ceiling should be one tenth of the 
image height. Thus, in the case of a 3 x 8-meter image, the projector should be mounted at 0.30 meters 
from the bottom or the top of the image plane.  

Please note: The projector supports should be perfectly stable. Even slight movements of the supports 
for the projectors will disturb the alignment between the two half-pictures. 
 

6.2 Field of view 

6.2.1 Shotgun shooting 

In the single projector configuration, the distance between the shooter and the screen is equal to the 
screen width giving a field of view of 53,1 degrees. The projector can be mounted in the ceiling or 
placed in a console (see accessories) which also serves as a convenient support for the gun when not 
held by the shooter. 

In the double projector configuration, the distance between the shooter and the screen is equal to half 
the total screen width, giving a field of view of 90 degrees. 

6.2.2 Rifle shooting 

At rifle shooting the field of view should be smaller than the field of view at shotgun shooting. This 
way the decrease in resolution resulting from the use of magnifying telescope sights is compensated. 
By increasing the distance by a factor between 1.5 and 2.0 the field of view is reduced to between 37 
and to 28 degrees. Doubling the distance, (factor = 2.0) approximately compensates for a 
magnification of  2 times.  
 



                          
 

 MARKSMAN TRAINING SYSTEMS SWEDEN 25(32) 
   

 
 

Marksman Training Systems AB 
 

6.3 Projector lenses 

The single projector system always has a wide angle lens.  The double projector configuration 
includes standard lenses. If the available space does not allow for standard optics, it is possible to use 
wide angle lenses for the dual configuration, which is provided as an accessory.  

6.4 Position and mounting of dual projectors. 

The two projectors display one half of the total image each. Horizontally they must be positioned at 
the center of each half-image. The distance between the projection surface and the projector lens is 
indicated in the following drawings.  
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6.5 Single projector (SP) with extreme  wide angle projection.  Image width: 3-
4 meters 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 
 
 
 
 
Figure 3.  SP with extreme wide angle projection.   
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6.6  Single projector, ceiling mount. Image width: 3 - 4 meters  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. SP, ceiling mount.   
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6.7 Double projector (DP), ceiling mount.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.  DP, ceiling mount.   
 
 

3.5 m 
 

  4 m 

7.2 m 

3 m 
 

8 m 
 

2-3 
m 
 

The drawing shows maximum 
image size, 3 x 8 meters. 

With a smaller image size, all 
measurements are reduced 
proportionately.   

Minimum recommended image 
size: 2.25 x 6 meters  
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6.7.1 Rifle shooting 

In order to provide for rifle shooting with magnifying telescope lenses, rifle shooting can take place at 
a larger distance from the screen. This way the decrease in resolution resulting from the use of 
magnifying telescope sights is compensated. By increasing the distance by a factor of 2.0 the field of 
view is reduced to 28 degrees. Doubling the distance, (factor = 2.0)  compensates for a magnification 
of about 2 times. 
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7 ST-2 - specifications  

7.1    Hardware 

7.1.1 Computer (simulator computer) 

PC with built in extra hardware for this application. The computer chassis holds: 

·  Camera electronics; 

·  Data acquisition hardware; 

·  CD/DVD player; 
 
External equipment: keyboard, mouse (both wireless), speakers. 
 

7.1.2 External computer software for offline result  analysis (accessory). 

An external computer may be connected to the simulator in such a way as to receive shooting results 
continuously. Using this program, every shot that has been fired is immediately available on the 
external computer where hit position and slow-motion replay can be viewed. This gives the 
opportunity for the shooter to analyze results after finished shooting on the extra computer, without 
disrupting the use of the simulator for the next shooter.  

7.1.3 Sensor 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.1 Sensor. 

The sensor is mounted on the barrel and contains:  

·  video camera; 

·  sensors that register mount and swing; 

·  triggering detector. 
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The sensor is mounted on the barrel with rubber covered brackets. The design allows for the sensor to 
be easily moved from one gun to another. The sensor can be mounted on most single, over-and-under 
and side-by-side weapons with caliber’s 12-20. 
 

7.1.4    Projection system 

7.1.4.1  Projector 

The projectors have the intensity, resolution, contrast and response time that is required. In 
conjunction with the DVD player the system can function as a complete audio-visual presentation 
environment. 

 

Projector specification 

Technology DLP or LCD 

Flux 2500 ANSI lumen min. 

Resolution 1024 x 768 (XGA)  

Optics Optional wide angle lens. 
 

7.1.4.2 Projection screen  (accessory) 

Projection screens in various sizes are available. Size and type are can be chosen according to how the 
system is used (single/double, permanent installation, mobile use, etc.). 
 

7.1.5 Firearm dummy (accessory) 

 
 
 
 
 
 

 

 

Figure 7.2 Firearm dummy. 
 

The dummy is a replica of a semi-automatic shotgun. The stock is adjustable in height and length. Can 
be fitted with an Aimpoint red dot sight making it suitable also for rifle shooting disciplines. 
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7.1.6 Aimpoint red dot sight (accessory) 

 

Figure 7.3 Aimpoint CompC3 red dot sight 
 
The Aimpoint sight is used when the firearm dummy is used for rifle shooting. Can be delivered with 
quick release mount. Lens for parallax compensation is included. 
 

7.1.7 Mechanical firing detector (accessory) 

 

 

Figure 7.5 Mechanical firing detector. 
 
With guns that need recoil between first and second shot, only one shot can be fired if the acoustic 
firing detector (built into the sensor) is used. The mechanical firing detector is a solution to this 
problem. The detector is mounted on the trigger guard and has a micro-switch that is activated by the 
trigger. The detector is connected to the sensor with a wire. The mechanical detector facilitates any 
number of firings without any need to cock the gun between shots. 
 
 


