Modelling is a Guess
Measure for Success
A technical evaluation of the benefit of
measuring 3-D blast movement over
modelling to maximize ore recovery
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EXECUTIVE SUMMARY
This paper, supported by publicly available technical papers and case studies carried out by leaders in the
blast movement space as well as employees and customers of BMT, shows that measured 3D vectors are an
integral part of any grade control process. Whether your site is using the BMM System alone, or in
conjunction with a complex dig/polygon optimizer, the best outcome for your mine and protecting your
mine’s asset is to measure the movement within the bench.
Blast movement is inherently variable. In a single blast, one will typically measure more than +/- 50%
variability in the magnitudes of movement. The direction of movement can be highly variable. To effectively
manage the grade control procedure, dig lines need to be as accurate as possible (+/- 0.2 m, 0.7 ft at some
mines) and this accuracy cannot be achieved with a model. This paper provides several case studies and
technical papers to support this:
•

•

•

Using a simple template (or average) movement model - the benefit of using BMMs compared to
the model in only two blasts was approximately AU $42,000. This means that the BMM System
would pay for itself in only six blasts by using BMMs over the model. After this, it is pure profit
(T.W. Hunt, D. Thornton, 2013).
Using a complex set of ‘calculated,’ and variable estimated vectors:
o Though a financial estimation was not provided in the paper submitted by D. La Rosa, and D.
Thornton, the financial effect of not being able to accurately account for blast movement
using T.W Hunt and D. Thornton’s 2013 paper suggests that the financial loss could be as
high as AU $158,700 in a single blast.
o A Canadian gold mine attempted to create a complex model based on a month of measuring
blast movement. It is presented that if they continued to use the model, that they would
have actually lost more money in six blasts, than mining the ore insitu (i.e. not moving the
ore at all). This mine now measures blast movement in every shot.
Using only the topographic survey of a post-blast muckpile to infer movement at mid bench – two
case studies show that this is not possible and is the same reason that surface polypipe vectors
cannot be used to measure blast movement. The movement at the surface is (sometimes)
significantly less than at mid-bench. Using only surface vectors, everything below the surface is a
guess.

1. INTRODUCTION
The Blast Movement Monitoring System was commercialized after it was determined by several
researchers at the University of Queensland, that blast movement modelling is not possible, for the
accuracy required for grade control.
To quote the inventors and gurus behind the development of the Blast Movement Monitoring System:
“Models are potentially useful for such things as training and non-critical tasks but their inaccuracy when
compared to direct measurement means they are not the optimum solution for grade control (D. La
Rosa, D. Thornton, 2011).”
In 2001, Placer Dome (now Barrick) engaged with researchers at the University of Queensland to develop a
predictive model to estimate variable blast movement vectors that could be utilized to translate ore polygons
and minimize ore loss, dilution and misclassification (Thornton, Sprott and Brunton, 2005). When it was
determined that a model was not possible for the accuracy required for grade control, the BMM System was
commercialized, and Blast Movement Technologies was formed in 2005.

2. DESCRIPTION OF THE BLAST MOVEMENT MONITORING SYSTEM
The BMM System consists of directional transmitters placed within the shot prior to blasting, which are then
located after the blast with a special detector. The collected information is then processed with purposedesigned software.
•
•
•
•
•

The Activator is a remote control that powers each transmitter on and programs it as required.
A number of BMMs are then installed in dedicated blast holes within the blast and surveyed.
A special detector is used to locate the BMMs after the blast and calculate their depths.
Included software calculates the 3-dimensional movement vector of each BMM. The data is archived
in a database for future reference.
Ore boundaries or digging levels can then be redefined within 1-2 hours of the blast to reflect the
measured movement, and hence reduce ore loss and dilution.

Figure 1 – The Blast Movement Monitoring System Process

3. WHY CAN’T BLAST MOVEMENT BE MODELLED?
There is inherent variability in measured movement in every blast. Typically, the horizontal component of
the measured 3-dimensional vectors will exceed 50% variability from the mean in a single blast. This
variability is a function of all the ‘inputs’ discussed below.
In a published paper explaining the benefits of direct measurement over modelling, the typical approach to
modelling blast movement was presented (D. La Rosa, D. Thornton, 2011):

Figure 2: Proposed Inputs for a Blast Movement Model (D. La Rosa, D. Thornton, 2011)
The inputs are extremely complex, and in some cases – impossible to measure. Some excerpts from this
paper below:
Explosive Properties: “To be able to model the contribution of explosive energy to the blast results, its
energy content needs to be known accurately, and how this energy is converted into the shock and gas
partitions. This also needs to take into account the efficiency of the explosive reaction, and whether it has
been affected by contaminants such as water or suboptimal quality control (D. La Rosa, D. Thornton,
2011).”
Blast Design: “The blast design governs how the explosive energy is distributed spatially and temporally.
The pattern (eg bench height, burden, spacing, charge length, stemming length and material, hole length
and diameter) controls the former, and the timing between each individual blasthole controls the latter.
There is a complex interaction between the two because the volume of rock being subjected to the explosive
energy, changes dynamically throughout the blast, as the rock moves due to the forces imparted on it (D. La
Rosa, D. Thornton, 2011).” Further to this, in order to use these parameters as an effective input into your
model, the variation in the blast design parameters must also be well documented / known or controlled
perfectly. How is your QAQC:
•
•
•

How often is the subdrill exactly equal to one meter?
How often is the stemming exactly equal to three meters?
How often is the burden and spacing perfectly to specification?

Rock Properties: Perhaps the greatest influence on movement variability, and the hardest input to
measure, are the rock properties themselves. “The rock mass is defined by its structural (eg block size and
inter-block joint roughness, aperture and filling) and mechanical properties (eg compressive and tensile
strength, Young’s modulus and Poisson’s ratio). Due to the randomness intrinsic to any orebody, these can
never be truly fully measured and only be described as statistical distributions based on the limited
observations that can be made. The ability to take abundant measurements is restricted due to the fact that
for standard production blasts only a small portion of the rock mass is exposed and available for
measurement. For example, a 200 m × 100 m × 10 m [656 ft x 328 ft x 32.8 ft] blast with a clean front face

will have a 22 000 m2 exposed surface for its 200 000 m3 volume. If the average block was 0.5 m3 [10.6 ft3] in
volume and cubic in shape (0.8 m × 0.8 m × 0.8 m [2.6 ft x 2.6 ft x 2.6 ft]) only nine per cent would be
available for measurement (D. La Rosa, D. Thornton, 2011.”
Boundary Conditions: “The final input into any blast model will be the boundary conditions of the blast.
These have a large influence on the movement close to the boundary and the shape of the final blasted
muck pile. For a blast with a clean face and appropriate timing, the movement will be predominately
horizontal. If the free face of the blast is not entirely unconfined, the lower part of the bench will be buffered
by the material in front of it while the rock from the upper part of the bench will be free to flow over the top
of it (D. La Rosa, D. Thornton, 2011).”

For those of you in the mining engineering or geology departments at a mine that are entertaining the idea
of a model, this begs the questions; (1) How many inputs does your model have, and (2) How accurate are
those inputs? Of all of the models that we have encountered, they typically only consider one or two of the
above subsections, which is due to the impossibility of accurately measuring all of the required inputs.

4. WHY IS MEASURING MORE EFFECTIVE?
It is very simple:
1. Measuring blast movement requires no inputs. The magnitude and direction of blast movement
monitors naturally account for and are a function of, all of the “inputs” that a model would require.
2. The inherent variability of blast movement is measured. Formulas to calculate and model blast
vibration or rock fragmentation size can be found in textbooks. There is however no accurate
formula to calculate blast movement to the accuracy require for grade control. That is why no
reliable model for blast movement has yet been developed.
3. Measurement delivers empirical data – the true 3D vector that shows what really happens in the
blast

4.1 COMMON MODELLING METHODS – SIMPLE TEMPLATED OFFSET
The most common question that we receive on a mine site during implementation is “When will we have
enough data to apply an average?” The answer is “never.”
In a paper presented by Will Hunt and Darren Thornton of Blast Movement Technologies in 2013, Mine X in
the United States compared their 17.5 ft (5.3 m) average movement offset to the measured movement in
three blasts (T.W. Hunt. D. Thornton, 2013). As shown in the below graph, the movement template was
somewhat accurate compared to the average of the measured data, however it did not equal any of the
data points.

Figure 3: Average movement template compared to measured movement in three blasts (T.W. Hunt, D.
Thornton, 2013)

Three blasts were analysed in this case study. Excerpt from this paper: “All three of these blasts were
monitored on the same bench, in the same pit, with the same timing and caps, and in similar geological
types. Although every blast is different, variation exhibited when all designed variables are held constant
can still have serious financial consequences for mining operations. Even though the overall average
measured movement in this study (17.9 ft) was close to the 2009 study results (17.5 ft), it is important to
note that each blast varied significantly from the mean. The consequence of this variance is that no blast
moves according to a template, even when all controllable attributes are held constant. Even if the overall
movement in a blast were to move according to the template, the random variance within a single blast is
such that individual points will not actually move according to the modelled displacement. If a movement
template or model is to be used rather than continuous monitoring, the risks associated with these
templates should be examined and evaluated. In this case, the benefits of direct monitoring were far in
excess of the costs. The return on investment (ROI) for blasts 9480-47 and 9480-52 was 14.5 in the actual
situation and 20.4 in the scenario presented. The cost of the observed variation reached $5,209 per foot
from the control case and could have easily resulted in losses of $6,920 per foot... (T.W. Hunt, D. Thornton,
2013).”
Summary: The benefit of using BMMs compared to the model in only two of these blasts was
approximately $42,000. This means that the BMM System would pay for itself in only six blasts by using
BMMs over the model. After this, it is pure profit (T.W. Hunt, D. Thornton, 2013).

4.2 COMMON MODELLING METHODS – A MORE COMPLEX SET OF CALCULATED
AND VARIABLE VECTORS
In order to facilitate the development of a complex algorithm to model blast movement more effectively, it
would require high-powered computers and a significant amount of time to process (D. La Rosa, D.
Thornton, 2011). As La Rosa notes, “Tordoir et al (2009) have taken an approach to modelling that makes
use of dedicated physics processor units found in widely available high end video graphics cards. This
approach discretises the blast volume into cubes and then assigns initial conditions for each based on the
energy distribution throughout the blast, in conjunction with the timing contours. These blocks are then
passed to the physics engine which deals with the block trajectories and collisions, and generates the
resultant muck pile… Tordoir presented two case studies where model results were compared with BMM®
results from actual field trials. The first was a 68 000 m3 production trim blast with four BMM®s installed.
The powder factor (defined as the mass of explosives per cubic metre of rock) was 1.2 kg/m3 . The
comparison between the predicted and actual movement were good with an average variance of 0.8 m [2.6
ft] in the horizontal plane and 1.5 m [4.9 ft] in the vertical. The variance in the 3D movement was 1.0 m [3.3
ft] with a standard deviation of 0.3 m [1 m]. The second case study was a 125 000 m3 [441433 ft3]
production blast with eight BMM®s installed and a designed powder factor of 1.7 kg/m 3 [2.9 lb/yd3]. The
result of this comparison showed a mean horizontal variance of 7.7 m [25.3 ft], vertical variance of 2.8 m
[9.2 ft] and 3D movement variance of 7.7 m [25.3 ft] with a standard deviation of 7.0 m [23 ft] (D. La Rosa,
D. Thornton. 2011).”
While the results of the first blast seem to be somewhat accurate, the variation of the second blast
obviously concludes that the model is insufficient for the accuracy required for grade control. While no
economic data was presented in this paper, if this model were employed at Mine X in Hunt’s above case
study:
•
•
•
•

The losses comparing the model to measured vectors was $6,920 per ft ($22,703/m).
In the first blast, the mine would have lost approximately $19,000
In the second blast, the mine would have lost approximately $158,700
The mine would have paid for the entire year of monitoring using the additional recovered ore in
only two blasts.

Summary: “Some movement models developed to date may give reasonable indications of blast movement
vectors, and in the absence of any physical measurement provide a ‘better than nothing’ solution. However,
sparse, uncertain input data to the models and non-ideal algorithms will always result in some error in the
output. Errors of even a few metres can have significant economic consequences in terms of ore loss,
especially with commodity prices at all-time highs. Models are potentially useful for such things as training
and non-critical tasks but their inaccuracy when compared to direct measurement means they are not the
optimum solution for grade control (D. La Rosa, D. Thornton, 2011).”
While it is stated above, that “some movement models…..provide a ‘better than nothing’ solution, (D. La
Rosa, D. Thornton, 2011),” BMT have actually found that in some cases, this is not true at all.
A mine in Canada retained BMT to conduct a three-month trial of the blast movement monitoring system.
Their intent was to spend the first month collecting movement data, the second month developing a
mathematical model to predict blast movement, and the final month validating said model. The
engineering department at Mine Y provided estimations of movement in each location that a BMM was
placed in seven blasts (31 predictions for 31 BMM locations).
The average error between the modelled vector magnitude and the measured vector magnitude was 47%
error. The average error between the modelled vector bearing and the measured vector bearing was 8%
error.
Sample Blast: In Figure 4, the measured vectors are shown with blast vectors and the modelled vectors for
the same locations are shown as blue vectors. As you can see in the table below, there is a significant
amount of error in both the magnitude and direction of the ‘model’ vectors, compared to the measured
vectors (BMMs).

Figure 4: Modelled ‘smart vectors’ versus measured BMM vectors.

Figure 5: Ore translated using measured vectors
The pre blast ore is translated in Figure 5 by the measured BMM vectors. As shown in Figure 6, if the ore
was mined insitu, the mine would have lost $104,601 USD of ore to the waste pile.

Figure 6: Ore loss and dilution had the ore been mined in it’s insitu location
Given that we know the actual post-blast ore location (the solid lines in Figure 5, translated by BMM
vectors), we can reset the ore and move it by the engineering model, and compare the two sets of postblast polygons. The ore translated by the predictive model is shown in Figure 7, and the ore loss and
dilution that would have occurred if the model was used instead of BMMs is shown in Figure 8.

Figure 7: Ore translated using the engineering model

Figure 8: Ore loss and dilution that would have occurred had the model been used instead of BMMs.

The mine would have actually put themselves in a worse position; losing more ore with their model,
compared to doing nothing at all (mining insitu). BMT and Mine Y completed this analysis on six blasts. If
the mine simply mined the ore insitu, they would have lost $213,788 USD in ore loss. If they modelled,
using their engineering departments’ complex calculated ‘smart’ vectors, then they would have lost
$340,112 USD. The mine paid for its annual BMM system use in only six blasts and now monitors and
translates every blast with BMMs alone.

4.3 COMMON MODELLING METHODS – TOPOGRAPHIC SURVEY
The Topographic Survey method involves surveying the topography of the post-blast muck, either with a
handheld receiver or by utilizing drones, photogrammetry, etc. Until recently, this was an uncommon method
of estimating blast movement due to a number of fundamental flaws. We have seen instances of mines trying
to (1) estimate the movement based on the volumetric change of the muckpile, or (2) inferring the movement
at mid-bench as a function of the surface. We will explain the issues with both of these methodologies below:
1) Volumetric analysis using topographic survey of the post-blast muckpile.
Problem: Surface movement is generally more variable than mid-bench movement, and often (but not
always) moves less than mid-bench. This is the same reason that polypipe does not work. Figure 3 shows
exactly why the surface movement cannot be used to estimate the movement at mid-bench. At the surface,
the movement is inferred to be 3-5 feet (0.9 m to 1.5 m). The movement at mid bench ranges from 9-33 feet
(0.9 m to 10 m). The limitations of using surface indicators (i.e. polypipe) is explained in more detail in section
6.5.
Illustration: See Figure 9 below. This mine in Africa uses a drone fly-over to survey the surface topography
of the post-blast muckpile. From the volumetric change, comparing the muckpile to the insitu location of the
ore polygons (shown in orange and black solid lines). The vector of movement is estimated based on the total
‘throw’ of the rock. The red thin lines are the estimated post-blast dig lines based on the volumetric change
between the insitu pre-blast bench, and the post-blast muckpile.

Figure 9: Issues using the topographic survey to “measure” blast movement.
If you look closely at the BMM movement at the far left, you can see that the post-blast location of the
ore/waste line is massively underestimated (by about 50%), whereas the BMM to the far right is almost
perfect. If the mine used the topographic survey solely to estimate the movement of the bulk of the ore,
they would have misclassified thousands of tonnes of material.
2) Inferring magnitudes and direction of blast movement at mid-bench as a function of the topographic
survey.
Technology: Software exists in the market which uses a drone survey of the surface topography, and general
muckpile dynamics that BMT teaches, including the typical behaviour in the body of the blast (D-Shape),
centrelines (excessive heave) and power trough (negative heave), to infer the movement at mid-bench
throughout the entire blast.

Problem: There is not a direct correlation between the surface and mid-bench movement. In the case above
from Africa, for example, how could a computer possibly know that the far left BMM would move much
further than the surface (expected), while the BMM to the far right would move the same as the surface (not
expected)? The failure of movement models always comes back to the variability of blast movement and the
inherent unpredictability.
Illustration: Let’s say there was a software out there with a magical algorithm to create “smart” vectors
modelled based on the surface topography. Consider this blast from a mine in Europe in Figure 10. The
movement variability in this blast was +/- 40% and in some holes, the top BMM moves less than the BMM at
mid-bench, while in other holes the bottom moves more than the top BMM.

Figure 10: Cross sections of measured vectors from a blast in Europe
Further to the above, BMM #6 and BMM #3 were both installed in the bottom flitch, only 12 m (39.4 ft)
from one another. BMM #3 moved 0.8 m (2.6 ft) while BMM #6 moved 2.2 m (7.2 ft). Is your model
predicting this to the accuracy required for grade control?

5. BUT WHAT ABOUT BMM EXPLORER? YOU INFER THE MOVEMENT
BETWEEN VECTORS – ISN’T THAT JUST A MODEL?
When doing blasthole sampling, 149 samples are taken from every blast hole (as an example, using the
blast above in Figure 10). The grades across the blast are then inferred between the measured blasthole
samples. Blast movement is the same. In 2014, a paper was presented by BMT at the 9th International
Geology Conference in Adelaide, Australia. This paper won “Best Presentation” concluding that you will
always reach a practical limit to the number of BMMs installed in a blast before you reach a financial limit
(J. Loeb, D. Thornton, 2014). To go into this a little bit further, BMT developed a monte-carlo type analysis
to evaluate the ore recovered vs the number of BMM vectors in the blast.

Figure 11: Total recovered mineral, represented by added revenue, per added monitoring location.
This blast located in Africa had 14 BMMs placed at mid-bench. If no BMMs were used to monitor the blast,
then there would have been approximately $700,000 USD in ore loss. There is so much variability in this
blast, that if only one BMM was installed, and it happened to be one of the two extremes in the data, then
the mine would have lost more ore using only one BMM, than using none and mining insitu. If the mine
used eight BMMs instead of 14, then they could have lost up to $400,000 USD of ore, depending on which
eight locations were chosen of the 14 available. As you install more BMMs, you recover more ore, because
the accuracy of the translation gets better and better. In other words, as the number of BMMs increases,
the less that the movement software will be required to infer between known points.
To illustrate this more simply, consider a blast from the USA, which has six BMMs installed, shown in Figure
12. This mine does blast hole sampling, and often does not know where the ore is at the time of BMM
installation. An outcome of the above referenced paper is to install BMMs in the expected locations of ore
at a distance of 60 ft (20m). This is the practical limit and ensures that the site accurately measures the
inherent variability in the blast. The horizontal movement in this blast was measured as follows:
•
•
•
•
•
•
•

BMM 1-X = Not Found
BMM 2-Y = 23.7 ft (7.2 m)
BMM 3-O = 29.3 ft (8.9 m)
BMM 4-R = 35.6 ft (10.9 m)
BMM 5-G = 23.8 ft (7.3 m)
BMM 6-Y = 14.5 ft (4.4 m)
BMM 7-O = 25.4 ft (7.7 m)

Figure 12: Ore translated using 6 measured vectors.
If the mine decided not to install BMM #4, then the translation would have looked like this:

Figure 13: Difference in ore translation using 5 BMMs instead of 6 (BMM #4 removed from the translation).
Obviously, the ore translation becomes less accurate and ore loss and dilution will occur. The economic
effect of reducing the number of BMMs to 5 from 6 is shown in Figure 14. If BMM #4 was omitted from the
blast, then the mine would have lost $52,000 USD due to inaccurate ore translation. With the cost of a
BMM, drilling, labour etc. estimated to be $500, there is a clear case for placing BMMs and obtaining real
data at 20 m (65.6 ft) spacing from one another.

Figure 14: Ore loss that would have occurred in BMM #4 was not installed in the blast.
Summary: It is not possible to predict that BMM #4 would move 35.6 ft (10.9 m). Even with five other
measured vectors in this blast, how could one possibly know the movement at the location of BMM #4, for
the accuracy required for grade control. While the software is inferring the movement between known
points above, using a complex algorithm developed by BMT, the confidence in the ore translation is
increased with more data (BMMs). There would be no inferences required if the five BMMs were placed on
the five vertices of the pre-blast polygon. The polygon would simply move to the post-blast location of each
of the five BMMs. Unfortunately, many mines, including the one above, do not have the luxury of knowing
where those points are prior to blasting, or prior to planning BMM holes. As summarized in the previous
paper (Loeb, J. and Thornton, D., 2014), if the number of measured vectors is limited (i.e. 1 or 2) then it
takes the form of an inaccurate model. This further reinforces not only that (1) blast movement cannot be
modelled, but also that (2) it is so variable that an appropriate number of vectors must be measured, to
achieve the accuracy required for grade control.

6. COMMON QUESTIONS
6.1 BMM EXPLORER IS A 2-DIMENSIONAL SOLUTION TO A 3-DIMENSIONAL
PROBLEM
Measured BMMs provide accurate 3-dimensional data, however only the horizontal component of the
vectors in the blast are used to translate 2-D dig lines, provided by our customers. We recognize that there
is a need for 3-D ore translation of the block model, with a dig optimizer. We are in the final stages of
developing this but will firmly advocate that the inputs MUST include real 3-D measured vectors, for all of
the reasons discussed in this paper. Using any 3D Blast Movement software without measured vector
inputs will not be good enough to use for grade control.

6.2 WE ARE USING A MODEL AND IT WORKS WELL
How do you know if the model you use has the optimal outcome? Have you done a vector field comparison
at mid-bench to see how the model depicts vectors movement compared to measured data? We would
encourage anyone to run a comparison trial. Further, as discussed in section 3, the inputs that would be
required are in some cases immeasurable or difficult to obtain.

6.3 WE ARE USING ANOTHER PARTY’S SOFTWARE AND THEY TELL US ALL WE
NEED IS A TOPOGRAPHY AS AN INPUT
As noted in Section 4.3, looking at how the surface movement behaves is not an accurate indication of
what happens in the body of the blast. Figure 3 and Figure 10 shows that movement in the body of the
blast is very different, highly variable and not comparable to movement that happens close to the surface.
If a 3rd party software is used for blast movement, be sure to use measured 3D vectors as an input for the
best result.

6.4 BLAST MOVEMENT MONITORING IS UNSAFE AND TIME CONSUMING
Detection takes only about 3-5 minutes per BMM, and software translation can take the same time. With
the Survey Enabled Detector, and the Remote Data Transfer unit connected to the pit-wifi, this time can be
reduced even further.
BMT takes health and safety as a priority over everything we do. We understand the inherent risks
associated with walking on muckpiles to find BMMs. This is why we have developed the Flight-Enabled
Detector. This is an off-the-muckpile solution. If you are interested in learning more about the FED, and
how you can safely collect measured data in your blast, and therefore achieve optimal ore recovery, please
enquire at www.blastmovement.com.

6.5 WE ARE USING POLYPIPE, SO WE ARE MEASURING BLAST MOVEMENT
Polypipe is a way to measure the surface movement only. However, polypipe has much lower recovery
rates of BMMs as it often gets ejected from the monitoring holes and/or does not survive the blast. We
have seen recovery rates of polypipe as low as 0-10% in a blast.
Further, as briefly described in Section 4.3, Figure 3 shows exactly why the surface movement cannot be
used to estimate the movement at mid-bench. At the surface, the movement is inferred to be 3-5 feet. The
movement at mid bench ranges from 9-33 feet (2.7 to 10.0 m).
A paper was presented by White Foil mine at the 2017 International Mining Geology Conference comparing
the benefit of using BMMs over polypipe (Watson, M.E., 2017). It was found that the recovery of polypipe
was only 24% and the lost revenue that would have occurred if surface polypipe BVIs were used to translate
the ore in each flitch rather than BMMs in the middle of each flitch, the mine would have lost approximately
AU $665,000 in only five blasts. This revenue pays for five years of monitoring blast movement at White
Foil mine, in only five blasts.

7. SUMMARY
To quote La Rosa, “Models are potentially useful for such things as training and non-critical tasks but their
inaccuracy when compared to direct measurement means they are not the optimum solution for grade control
(D. La Rosa, D. Thornton, 2011).”
To quote Will Hunt, “The cost of the variability makes modelling uneconomic and unsound (Hunt, 2014) (Hunt
et al. 2014)
As presented in this white paper, the small or large errors associated with the inaccuracy of a predictive
model, translate from tens to hundreds of thousands of dollars in ore loss.
If you are using an alternative software to BMM Explorer for blast movement, dig or polygon optimization,
enquire about the possibility of using measured vectors (BMMs) in conjunction with their platform – this will
lead to optimal ore recovery. Afterall, in what industry/setting has a model ever been more accurate than
direct measurement?
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