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Summary 
Accuracy tests were performed on two brands of electronic target used in high power rifle / fullbore 

competition: (i) HEXTA-002 Match-DǊŀŘŜ ǘŀǊƎŜǘ όάI9·¢!έύΣ ƳŀƴǳŦŀŎǘǳǊŜŘ ōȅ HEX Systems Pty Ltd, 

Australia, and  (ii) {a¢ ƳƻŘŜƭ Dн όά{a¢έύΣ ƳŀƴǳŦŀŎǘǳǊŜŘ ōȅ {ƛƭǾŜǊ aƻǳƴǘŀƛƴ ¢ŀǊƎŜǘǎΣ /ŀƴŀŘŀΦ 

The SMT target sensors were mounted directly to the front face of the HEXTA target. In this way 

both targets independently reported shot position for the same series of test shots (2 strings of 20 

shots each). Both targets were operated in accordance with the manufacturersΩ current user 

instructions. The SMT target was operated by the owners of the system, Bridgeville Gun and Pistol 

Club. Tests were performed at 1,000 yards using .308 projectiles. All shots were supersonic at the 

target. Tests were performed at Reade Range, Pennsylvania, USA, on June 1, 2017.  

The HEXTA results showed very small errors, with standard deviations in the range 1.5 to 2.2 mm 

(0.06 to 0.087 in). There was no evidence of horizontal or vertical shifts, or radial bias. The results 

were consistent with results already published by HEX Systems and by independent parties.  

The SMT results showed significant errors, with standard deviations in the range 9.2 to 50.1 mm 

(0.36 to 1.97 in). Significant horizontal and vertical shifts were evident, in the range 10 to 107 mm 

(0.4 to 4.2 in). Significant radial bias towards the centre of the target was evident: average 47 mm 

(1.86 in) in String #1 and 11 mm (0.45 in) in String #2. There is no other publicly available test data 

with which to compare the SMT results. 

A glossary of terms is provided at the end of the document. 
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Equipment under test 

HEXTA-002 

HEXTA-002, serial number 20150514, manufactured in 2015. The target has received approximately 

2,000 shots since new. It was set to electronic target #1. 

¢ƘŜ I9·¢! ƛǎ ŀƴ άŀŎƻǳǎǘƛŎ ŎƘŀƳōŜǊέ ǘŀǊƎŜǘ ǿƛǘƘ у ŀŎƻǳǎǘƛŎ ǎŜƴǎƻǊǎΦ Sensitive area 6 x 6 ft. (1829 x 

1829 mm). 

SMT G2 

SMT G2 target, number TM600T2, manufactured in 2015, owned by Bridgeville Gun & Pistol Club. 

¢ƘŜ {a¢ ƛǎ ŀƴ άƻǇŜƴ ǎŜƴǎƻǊέ ǘŀǊƎŜǘ ǿƛǘƘ п Ǉƻsition sensors and a 5th sensor to provide chronograph 

functionality. The chronograph is essential to the operation of the target because projectile velocity 

is required to calculate shot position. 

Configuration of the targets 

Mounting of the SMT sensors 

The SMT sensors were mounted to the corners of the front face of the HEXTA target using custom-

made machined plastic adaptor plates. The plates were screwed to the HEXTA target and the SMT 

sensors were slotted into the mounts. Every effort was made to ensure the plates were mounted flat 

on the HEXTA target face (although this is not required by the SMT user instructions). 

 
Figure 1 ς HEXTA target with SMT sensors and chronograph mounted on corners of front face. Polyester test sheet (made 
up of 2 overlapping pieces) is taped in position; paper target not yet mounted.  
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In accordance with the SMT user instructions, SMT v2 software reference guide, July 22, 2015 (the 

current version available on SMT website at the time of the test), the horizontal and vertical 

dimensions between sensors were measured; these were entered into the software by the owners 

of the SMT system. Additionally, the diagonals were checked to ensure squareness of the sensors 

(although not required by SMT the user instructions). 

The dimensions are shown in Table 1. 

Table 1 - SMT sensor position dimensions 

Horizontal dim 

mm 

Vertical dimension 

mm 

2129 1988 

Mounting of targets 
The HEXTA target was mounted in standard HEXTA mounting legs which were inserted into tubes set 

vertically in the ground at the berm/mantlet (Figure 1). The target was positioned at lane 2. 

The target was checked for verticality (required by the SMT user instructions) and horizontality (not 

required by the SMT nor the HEXTA user instructions). There was minimal fore-aft movement of the 

target during the test. 

Mounting of target faces and test sheets 
Polyester drafting film was used as the test sheets for capturing hole position. Sheet size was A1 

(840 x 595 mm; 33 x 23.4 in). Two overlapping sheets were used to increase the measurable area. 

This material was chosen for its high dimensional stability in changing temperature and humidity 

conditions, its resistance to stretching upon projectile impact, and its ability to produce small, clearly 

defined penetration holes, diameter about 2 mm (0.1 in). All of these properties helped to ensure 

accurate measurement of hole position.  

 
Figure 2 - Target face after testing. Horizontal and vertical registration marks can be faintly seen on the HEXTA front panel. 

A single setup of test sheet and paper target face was used for both strings and also the single 

calibration shot. 
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The test sheets and targets were mounted using the following procedure: 

1. Horizontal and vertical axes were marked on the front face of the HEXTA target. These were 

known to align closely (within about 5 mm) of the electronic centre of the target. 

2. A new, flat, square piece of fluted plastic was taped to the front face of the HEXTA target. 

3. Two overlapping polyester test sheets were taped over the corrugated plastic (Figure 1). 

Horizontal and vertical registration marks were transferred to the test sheet from the HEXTA 

target face. 

4. A new NRA-LR paper target was taped over the polyester sheet to provide a good visual 

aiming mark for the shooters. The horizontal and vertical registration marks were 

transferred to the paper target also. The centre of the paper target was aligned with the 

HEXTA target, within approximately 5 mm (0.2 in). 

Shooters and ammunition 
Two shooters fired on the targets during the test. In this report they are designated SA and SB. 

In each test the shooter used the HEXTA monitor. 

 
Figure 3 - Shooter "SA" on the firing line at 1,000 yards 
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Ammunition used is described in Table 2. 

 

Table 2 - Shooters and ammunition 

Shooter String 
# 

Ammunition Muzzle velocity 

fps 

Terminal velocity fps 

SA 1 .308 175gr Sierra 
Match King 

45gr Varget powder 

 

Measured 1:  

Av. 2631, SD 17 

Estimated 3: 1204 

Measured 2: Av. 1220, SD 24 

SB 2 .308 155gr Berger 
Fullbore 

45gr Varget powder 

Estimated 3: 3020 Estimated 3: 1322 

Measured 2: Av. 1511, SD 26 

1  MagnetoSpeed chronograph 
2  SMT chronograph 
3  Estimate provided by the shooter 

Calibration 

HEXTA 

HEXTA targets are factory-calibrated and require no calibration on the range. 

SMT 

¢ƘŜ {a¢ ǳǎŜǊ ƛƴǎǘǊǳŎǘƛƻƴǎ ǎǘŀǘŜ ǘƘŀǘ ŎŀƭƛōǊŀǘƛƻƴ ƛǎ ǊŜǉǳƛǊŜŘ ǘƻ άǎŜǘ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ŀƛƳƛƴƎ Ǉƻƛƴǘ 

ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ ƳƛŎǊƻǇƘƻƴŜǎέ ς in other words, to apply horizontal (X) and vertical (Y) offset 

corrections to align the άŜƭŜŎǘǊƻƴƛŎ centreέ ƻŦ ǘƘŜ SMT sensors with the centre of the physical target 

face. Lǘ ƛǎ ǘƘŜ ŀǳǘƘƻǊΩǎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŀǘ ǘƘŜ ŎŀƭƛōǊŀǘƛƻƴ ǇǊƻŎŜǎǎ Ƙŀǎ ƴƻ ƻǘƘŜǊ ƛƴŦƭǳŜƴŎŜ ƻƴ ǘƘŜ 

accuracy of shot position measurement. 

The user instructions also state that άǘŀǊƎŜǘǎ Řƻ ƴƻǘ ƴŜŜŘ ǘƻ ōŜ ǊŜŎŀƭƛōǊŀǘŜŘ ōŜŦƻǊŜ ŜǾŜǊȅ ƳŀǘŎƘΦέ 

The owners of the SMT system being tested understood this to mean that calibration is not required 

at each range distance used. They chose to perform the calibration at 200 yards to make shot 

placement easy. 

A single calibration shot was fired near the centre of the target. The shot was fired by shooter SB 

using the same .308 ammunition that was used in test String #2. The shot position, measured from 

the X and Y registration marks on the HEXTA target, was X = -101 mm, Y = -3 mm. These were 

entered into the SMT calibration program by the SMT target owners. The calibration shot, with 

pencil markings, is discernible in Figure 14 and Figure 16 όƧǳǎǘ ƛƴǎƛŘŜ ǘƘŜ · ǊƛƴƎ ŀǘ ф ƻΩŎƭƻŎƪύ. 

Accuracy measurement method 
The principle is to fire a series of shots into the target through a test sheet, measure the actual shot 

positions and compare them with the positions reported electronically by the target system. The 

resulting measured errors consist of: 

1. A constant positioning error, or average error 

2. A random error 
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The main interest in these tests is the random errors. This is because average errors ς equivalent to 

a shifting of the group ς are naturally compensated for by the shooter during the sighting shots. 

When a target face is fitted to any electronic target, there will always be at least a small amount of 

misalignment between the centre of the target faŎŜ ŀƴŘ ǘƘŜ άŀŎƻǳǎǘƛŎ ŎŜƴǘǊŜέ ƻŦ ǘƘŜ ŜƭŜŎǘǊƻƴƛŎ 

target. This misalignment must be corrected for before the random errors can be analysed. 

For the HEXTA target, this was done by the conventional method: calculate the average error in 

horizontal (X) and vertical (Y) directions and apply these values as the corrections to each individual 

error result. We have termed these errors άŎƻǊǊŜŎǘŜŘ ŜǊǊƻǊǎέΦ 

For the SMT target, the alignment correction was applied by the calibration process described 

earlier. Therefore, averaging and correcting the results should not be necessary. Nevertheless, the 

{a¢ ǘŜǎǘ ǊŜǎǳƭǘǎ ǎƘƻǿŜŘ ǎƛƎƴƛŦƛŎŀƴǘ ƻŦŦǎŜǘǎ ƻǊ άǎƘƛŦǘǎέ ƛƴ · ŀƴŘ ¸ ŘƛǊŜŎǘƛƻƴǎ ŦƻǊ ōƻǘƘ ǎǘǊƛƴƎǎΦ Lƴ ƭƛƎƘǘ ƻŦ 

this, it was decided to calculate and present corrected results for the SMT, ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ǘƘŜ άǊŀǿέ 

uncorrected results, in the interests of further analysing trends in the errors. 

The step by step process for measurement and analysis was as follows: 

1. At the completion of each string, photographs or screen shots were taken from both 

monitors (see Figure 17). The log files containing the shot coordinates were extracted from 

each range server. The HEXTA log file gave coordinates in mm; the SMT gave them in 

minutes of arc.  

2. After the test strings, the paper target face and the polyester test sheet were removed from 

the target. The polyester test sheet was used for accurate measurements, while the paper 

target was used to verify hole positions and to capture shots which missed the test sheet. 

3. On the test sheet, the horizontal (X) datum was drawn between the two registration marks 

using a fine pencil and straight edge. The vertical (Y) datum was then drawn perpendicular to 

the horizontal datum using a square. 

4. Individual shots were identified and marked on the test sheet (see Figure 16). 

5. The horizontal and vertical distances of the centre of each shot hole to each datum were 

measured using a steel rule with 1 mm graduations. Each measurement was taken in a single 

measurement (not by summing multiple measurements) to avoid cumulative errors. The X 

and Y coordinates were recorded on the test sheet. Measurements were recorded to a 

resolution of 0.1 mm (0.004 in). The uncertainty of individual measurements was estimated 

at ± 0.25 mm (0.01 in). 

6. For each string the measured coordinates were entered into an Excel spreadsheet. The 

corresponding coordinates from each log file were entered also.  

7. In the spreadsheet, the SMT data in MoA were converted to mm. The data was available 

only to a resolution of 0.01 MoA; at 1,000 yards which corresponds to a resolution of 

approximately 3 mm. This rounding error can be assumed to contribute an uncertainty of 

approximately 3 mm (0.12 in) to the SMT results. 

8. To compensate for misalignment between the test sheet and the acoustic centre of the 

HEXTA target, X and Y centring errors were calculated and applied to the raw error results. 

This was done in each direction by calculating the average of all the errors in each direction 

and applying this factor as a correction to the raw values. The effect was to άalignέ ǘƘŜ 

centre of the group with the electronic centre of the target. The result was a series of errors 

for each target in X and Y directions. 

Manual centring error correction was unnecessary for the SMT target because the correction 

was applied in the calibration process described above. 

9. The standard deviation of the errors for each string, in X and Y directions, was calculated. 

Note that the standard deviation results are not affected by the offset corrections. 
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Ambient conditions 
During testing the weather was fine, with ambient temperature approximately 18°C (65°F). The wind 

was light and fluctuating, to approximately 16 km/h (10 mph), predominantly into the face of the 

shooter. 

Test strings 

The test strings fired are listed in Table 1. 

Table 3 - Test strings 

String Distance Shooter Target 
position 

Firing point 
position 

Shots fired 

Calibration 200 y SB 2 2 1 

#1 1000 y SA 2 6 20 

#2 1000 y SB 2 3 20 

 

Test results and observations 

The summary results are shown in Table 4. 

 

Table 4 - Summary results 

 
1  Centring error for SMT assumed to be zero because it was corrected in calibration process. 

 

HEXTA results 

All shots on target were reported by the HEXTA target. 

The standard deviations (SD) of the errors in X and Y directions were in the range 1.5 to 2.2 mm 

(0.06 to 0.087 in). The maximum linear error was 6.5 mm (0.26 in). 

Centring errors were small ς averaging 4.7 mm (0.186 in) in the X direction and 2 mm (0.1 in) in the Y 

direction ς and very consistent, differing by only 0.2 mm between the two strings. It is assumed this 

Millimetres HEXTA SMT

String #

Centring 

error

X

Centring 

error

Y

SD X SD Y

Max 

linear 

error

Centring 

error 1 

X

Centring 

error 1 

Y

SD X SD Y

Max 

linear 

error

mm mm mm mm mm mm mm mm mm mm

1 -4.7 2.1 2.2 1.8 6.5 0 0 50.1 31.3 212

2 -4.7 1.9 1.5 1.6 4.1 0 0 26.0 9.2 83

Inches HEXTA SMT

in in in in in in in in in in

1 -0.186 0.084 0.087 0.071 0.26 0.0 0.0 1.97 1.23 8.33

2 -0.185 0.076 0.060 0.061 0.16 0.0 0.0 1.02 0.36 3.29

MoA HEXTA SMT

MoA MoA MoA MoA MoA MoA MoA MoA MoA MoA

1 -0.018 0.008 0.008 0.007 0.024 0.000 0.000 0.19 0.12 0.796

2 -0.018 0.007 0.006 0.006 0.015 0.000 0.000 0.10 0.03 0.314
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error fairly represented the actual misalignment between the centre of the target face and the 

HEXTA acoustic centre. 

Figure 4, Figure 5, Figure 6 and Figure 7 ǎƘƻǿ ǘƘŜ άǊŀǿέ ŀƴŘ corrected HEXTA results (red) overlaid 

on the measured shot positions (black) for both strings. Very close correlation was evident between 

HEXTA results and measured positions in both strings. 

Using LabView software, the target reported shot positions and the measured shot positions were 

overlaid on a target plot. These are shown in the figures that follow. 

Note: There was no measured shot position for Shot 9 because it missed both the test sheet and the 

paper target. In the SMT plots the HEXTA result (red) for Shot 9 was substituted; considering the 

high accuracy of the HEXTA results evident in the test it was assumed that the HEXTA result was a 

close indication of the real position of Shot 9. 

 

 
Figure 4 - String #1 ς άwŀǿέ I9·¢! ǊŜǎǳƭǘǎ όǊŜŘύ ŀƴŘ ƳŜŀǎǳǊŜŘ ǎƘƻǘ Ǉƻǎƛǘƛƻƴǎ όōƭŀck). All shots scored correctly. 

bƻǘŜΥ {Ƙƻǘ мп ǎŎƻǊŜŘ ά·έ ƻƴ ǘƘŜ I9·¢! ƳƻƴƛǘƻǊΦ !ŦǘŜǊ ŎƻǊǊŜŎǘƛƻƴǎ ǿŜǊŜ ŀǇǇƭƛŜŘ όFigure 5) the score 

waǎ άмлέΦ ¢Ƙƛǎ ǿŀǎ ŘǳŜ ǘƻ ŀ ƘƻǊƛȊƻƴǘŀƭ ƳƛǎŀƭƛƎƴƳŜƴǘ ƻŦ пΦт ƳƳ όлΦмф ƛƴύ ōŜǘǿŜŜƴ ǘŜǎǘ ǎƘŜŜǘ ŘŀǘǳƳ 

and the HEXTA acoustic centre. 
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Figure 5 - String #1 - Corrected HEXTA results (red) and measured shot positions (black). All shots scored correctly (182.3). 
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Figure 6 - String #2 ς άwŀǿέ I9·¢! ǊŜǎǳƭǘǎ όǊŜŘύ ŀƴŘ ƳŜŀǎǳǊŜŘ ǎƘƻǘ Ǉƻǎƛǘƛƻƴǎ όōƭŀŎƪύ 
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Figure 7 - String #2 - Corrected HEXTA results (red) and measured shot positions (black). All shots scored correctly. Note that 
some of the measured shots are not visible on the plot because they exactly align with the HEXTA results. 
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SMT results 

All shots on target were reported by the SMT target. 

The SDs of the errors in X and Y directions were significant, in the range 9.2 to 50.1 mm (0.36 to 1.97 

in). The maximum linear error was 212 mm (8.3 in). 

Figure 8 and Figure 11 ǎƘƻǿ ǘƘŜ άǊŀǿέ {a¢ ǊŜǎǳƭǘǎ όƎǊŜŜƴύ ƻǾŜǊƭŀƛŘ ƻƴ ǘƘŜ ƳŜŀǎǳǊŜŘ ǎƘƻǘ Ǉƻǎƛtions 

(black) for both strings. 

The errors in String #1 were significantly larger than in String #2. This was probably due to the lower 

terminal velocity of String #1 (1220 fps average, according to SMT chronograph) compared with 

String #2 (1511 fps average). 

Horizontal and vertical shifts in SMT results 

Significant horizontal and vertical shifts were evident in the SMT results. In both strings there was an 

upward shift. String #1 showed a significant shift horizontally to the right. 

As already noted, corrections were not applied to the SMT results because they had already been 

applied during the calibration process. The plots shown in Figure 8 and Figure 11 therefore represent 

the actual performance of the SMT against measured shot position, when used in accordance with 

the user instructions. 

Table 5 shows the average shifts. 

 

Table 5 ς Average horizontal (X) and vertical (Y) shift in SMT results 

 Average X shift 

mm 

Average Y shift 

mm 

String #1 77 ҧ 107 ҧ 

String #2 10 Ҧ 46 Ҧ 

 

As discussed earlier, it was decided to apply corrections to the SMT results, using the values in Table 

5, to permit further analysis of the errors. 

Figure 9, Figure 10 and Figure 12 show the SMT results after applying the corrections shown in Table 

5. 

Significant errors were still evident. 
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Figure 8 - String #1 ς άwŀǿέ {aT results (green) and measured shot position (black). Significant X and Y shifts evident. Shot 
9 (red) is HEXTA result (physical shot hole not available). Total 11 shots were scored incorrectly. 
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Figure 9 - String #1 - Corrected SMT results (green) and measured shot positions (black). Shot 9 (red) is HEXTA result 
(physical shot hole not available). Strong radial bias towards centre of target evident. A total of 5 shots would have scored 
incorrectly (187.3). 
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Figure 10 - String #1 - Corrected SMT results (detail) 

 



Accuracy testing of HEXTA and SMT electronic targets 

 

© Daniel Consultants Pty Ltd 2017  Page 16 of 30 

 
Figure 11 - String #2 ς άwŀǿέ {a¢ ǊŜǎǳƭǘǎ όƎǊŜŜƴύ ŀƴŘ ƳŜŀǎǳǊŜŘ ǎƘƻǘ Ǉƻǎƛǘƛƻƴ όōƭŀŎƪύΦ {ƛƎƴƛŦƛŎŀƴǘ ǾŜǊǘƛŎŀƭ ό¸ύ shift evident.  

 



Accuracy testing of HEXTA and SMT electronic targets 

 

© Daniel Consultants Pty Ltd 2017  Page 17 of 30 

 
Figure 12 - String #2 - Corrected SMT results (green) and measured shot position (black). Radial bias towards centre of 
target evident. 
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Radial bias 

The radial component of errors in electronic target measurement is important because it may affect 

the reported score. 

The radial bias in both strings was calculated for both HEXTA and SMT targets, using the corrected 

results. The results are shown in Table 6. 

 

Table 6 ς Average radial bias (positive value towards centre of target) 

 HEXTA SMT 

 mm (in) mm (in) 

String #1 -0.10 (-0.004) 47.2 (1.86) 

String #2 -0.09 (-0.004) 11.4 (0.45) 

 

The radial bias in the HEXTA error results was insignificant. 

In the SMT results there was evidence of significant radial bias towards the centre of the target. The 

effect was more pronounced in String #1. In String #1 there were at least 5 shots where the error 

would have resulted in a higher score; in String #2 there were 2 such shots. 

Possible causes of X and Y shifts and radial bias in SMT results 
The limited amount of data makes firm conclusions difficult as to the cause of these biases. 

However, some speculative observations may be reasonably made. Further testing would be 

required before firm conclusions could be drawn. 

X and Y shifts 

It is known that open-sensor electronic targets are inherently susceptible to errors due to angle of 

impact of the projectile, and that this effect increases as the terminal velocity reduces. It is also 

known that cross-winds may cause horizontal shifts due to the Doppler Effect. 

The most likely cause of the horizontal (X) and vertical (Y) shifts at 1,000 yards was differences in 

angle of impact at 1,000 yards compared 200 yards where the calibration was done. Vertical angle 

differences would be caused by differences in elevation of the two firing points (the 1,000-yard was 

in fact higher than the 200-yard), and the differing trajectory of the short range and long range shots 

(approximately 2 degrees difference). These effects are consistent with the upward shifts in the SMT 

results that were observed. 

The SMT chronograph data indicated a significantly lower terminal velocity in String #1 (average 

1220 fps) than in String #2 (average 1511 fps). This may account for the larger upward shift seen in 

String #1. More testing would be required to make firm conclusions on this. 

In the horizontal (X) direction, both strings showed shifts to the right, with String #1 being the larger. 

The larger horizontal shift in String #1 may have been due to the shooter firing from position 6 (onto 

target in position 2). It may also have been simply a more pronounced angle-of-impact effect due to 

the lower terminal velocity. Then again, it may have been due to random influences. There is 

insufficient data to make conclusions on this.  
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Radial bias  

It is known that for accurate position measurement with open-sensor electronic targets the impact 

velocity must be accurately known, so that the angle of the oncoming acoustic wave front can be 

calculated. This is why the SMT target has an integrated chronograph. Errors in velocity 

measurement will result in radial scaling errors.  

A positive error in the SMT chronograph measurements (that is, overestimation of the terminal 

velocity) would result in an inward radial bias (towards the centre of the target). This is the most 

likely cause of the radial bias observed. This effect is most pronounced at lower terminal velocities, 

which would account for the larger radial bias in String #1. 

A potential cause of chronograph measurement error (and hence radial bias) is errors in alignment 

of the chronograph with the trajectory of the projectile. To measure velocity accurately, the 

chronograph must be perfectly aligned with the trajectory. If misaligned, one chronograph sensor 

will be further from the trajectory than the other, which affects the timing of wavefront detection. 

Misalignment may be caused by misalignment of the target face with the trajectory (as already 

discussed); it may also be caused by misalignment of the chronograph on the target face itself. There 

is no requirement in the SMT user instructions that the chronograph be mounted perpendicular to 

the target face; in this test the alignment was checked by eye only, and may not have been perfectly 

perpendicular. 

Alignment of the range 

An analysis was made of the alignment of Reade Range using Google Maps. Figure 13 shows the 

range. The target gallery is apparently aligned perfectly east-west. A white rectangle was drawn on 

the plan and aligned with the target gallery, and is therefore aligned north-south down the image. 

By scaling from the image, it appears that the 200-yard firing point was offset to the right by about 

9.4 m (10.2 yards), equivalent to a misalignment with the target face of about 2.9°. The 1,000-yard 

firing point was offset to the right by about 33 m (36 yards), or about 2.1°. 

Without further testing it is not possible to determine the effect this may have had on the results. 

However, it is worth observing that many ranges have similar alignment issues, and this may 

contribute to errors. 
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Figure 13 - Plan of Reade Range. White rectangle is aligned north-south. 
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Summary comments on X and Y shifts and radial bias 

The observations regarding possible causes, while based on valid principles, are speculative. Further 

testing would be needed in order to draw firm conclusions. 

It must be stated that whilst radial bias is clearly evident in the SMT results, and this would 

significantly affect scores, there is no way of knowing, based on these results alone, whether similar 

effects would be observed with other SMT targets, or with the same SMT target in different 

conditions. There is no publicly available body of data to use as a reference. Nevertheless, there are 

reasonable grounds for concern that variations in alignment of both the target and the chronograph 

ǿƛǘƘ ǘƘŜ ǇǊƻƧŜŎǘƛƭŜΩǎ ǘǊŀƧŜŎǘƻǊȅ may affect the amount of horizontal, vertical and radial bias that may 

occur in different range layouts at different locations, and from target to target on a single range.  

Measurement of terminal velocity 

During String #1 the muzzle velocity was measured, shot for shot, using a MagnetoSpeed 

ŎƘǊƻƴƻƎǊŀǇƘΦ ¢ƘŜ ŀǾŜǊŀƎŜ a± ǿŀǎ нсом ŦǇǎΣ ǿƛǘƘ {5 мт ŦǇǎΦ ¢ƘŜ ǎƘƻƻǘŜǊΩǎ ƻǿƴ ōŀƭƭƛǎǘƛŎǎ ŎŀƭŎǳƭŀǘƻǊ 

estimated TV at 1204 fps. This is slƛƎƘǘƭȅ ƭƻǿŜǊ ǘƘŀƴ ǘƘŜ {a¢Ωǎ ŀǾŜǊŀƎŜ ¢± ƻŦ мннл ŦǇǎΣ ǿƛǘƘ {5 нп 

fps.  

The MagnetoSpeed was not used for String #2. It is observed that there was a significant difference 

between the SMT chronograph ǊŜŀŘƛƴƎ όмрмм ŦǇǎ ŀǾŜǊŀƎŜύ ŀƴŘ ǘƘŜ ǎƘƻƻǘŜǊΩǎ ŜǎǘƛƳŀǘŜŘ ¢± ό1322 

fps). There is insufficient data to draw any conclusions on this. 
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Images 
 

 

 

 
Figure 14 - Close-up of target face after testing, showing holes from both strings and the single calibration shot. 
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Figure 15 - Polyester test sheet laid over paper target. Test sheet was in two pieces, aligned with registration marks and 
checked against hole alignments. 
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Figure 16 - Test sheet (detail, turned 90 degrees clockwise) 






