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KnowledgeScape!
EfficiencyExpert™!

Increase Profit. Reduce loss.   

EfficiencyExpert™ is the ultimate in comprehensive minerals 
processing solutions combining all of our strategies and Smart 
Sensors in a single turnkey plant-wide project. Tailored to your 
specific needs, these projects can include; grinding circuit 
automation and optimization, image analysis & expert control on 
conveyor feed, froth flotation image analysis and optimization, 
thickener/floc automation, and KSX’s adaptive decision making 
software. 
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EfficiencyExpert™   
Plant Wide Expert Control. 
Flotation. Grinding. Thickening. Conveyor. 

EfficiencyExpert™ Solutions: !
Custom tailored to your specific needs, EfficiencyExpert™ solutions distill our 30 years of minerals processing 
experience into a turnkey solution that will automate, optimize, and increase the reliability of your processing circuit. 
Starting with the initial crushing, and ending with the final recovery, we utilize a combination of cutting edge 
instrumentation and our highly intelligent KSX automation software to ensure the best possible results. Stabilization 
and reliability are the keys to optimization in minerals processing, and for this reason, every individual strategy 
component is highly integrated by KSX to minimize upsets and reduce downtime. EfficiencyExpert™ solutions 
typically combine all of our individual time-tested component solutions, which include; GrindingExpert™, 
RecoveryExpert™, and AutoFloc™. By combining these component solutions in a cohesive plant-wide strategy, KSX 
is able to monitor and optimize the entire process from start to finish, typically increasing the total output by 4-10%. 
On top of increasing output, EfficiencyExpert™ will also significantly reduce power, water, and reagent consumption 
for a significant increase in total profit. Below is a quick overview of the individual component solutions typically found 
in an EfficiencyExpert™ strategy: !!
GrindingExpert™ - Our complete grinding solution for more reliable and efficient mill operation. For SAG mills we 
will increase tonnage, stabilize throughput, reduce downtime, and extend liner/lifter life. GrindingExpert™ also can 
include ball mill and cyclone strategies which will reduce overloads and minimize the discharge particle size for 
improved liberation during the recovery stage.!!
RecoveryExpert™- Our froth image analysis and automation solution. Using cutting edge image analysis and 
intelligent automation software, RecoveryExpert™ will rapidly improve recovery and significantly reduce reagent use 
during flotation. Typical results are a 2-4% increase in recovery, and as much as a 40% reduction in reagent usage. !!
AutoFloc™- Our automated thickener solution which will reduce flocculant use, optimize underflow density, and 
reduce upsets. In CIL circuits, increases in recovery can also be expected as the underflow density is stabilized. !

KnowledgeScape - www.kscape.com - (801) 784-8161 - sales@kscape.com

http://www.kscape.com
mailto:eric.youssefi@kscape.com?subject=
http://www.kscape.com
mailto:eric.youssefi@kscape.com?subject=


!!!!!!!!!!!!!!!!!!!!!!!!!!

  EfficiencyExpert™. Better Grinding. 

Better efficiency, starts with better grinding. You’ve already gone 
through the work to bring the ore to the mill, now it’s time to recover 
as much precious metal as possible.  !
GrindingExpert™ typically uses two of our Smart Sensors; the first is our PlantVision™ Ore Image Analysis 
Smart Sensor used to determine feed size distribution and other important ore properties, the second is our 
MIllScanner™ Acoustic Smart Sensor which is used to optimize the SAG throughput and reliability. Both when 
combined with the powerful KSX Expert System and our time-tested strategies, ensures that you have the 
highest possible average throughput, but without sacrificing reliability or desired particle size and liberation 
requirements during flotation.  !
The backbone of GrindingExpert™ is the combination of MillScanner™ and the KSX Expert System. Using a 
highly innovative solution that is fixed in rotation with the shell of a SAG mill, MillScanner™ now provides the 
control room with a direct measurement of the charge toe location and radial trends to determine volumetric 
loading. Unlike using bearing pressure, the accuracy of the charge toe / volumetric loading measurement will 
be independent of temperature, ore density, liner/lifter wear, or mill direction. The result is an extremely 
consistent and robust process variable for use in control strategies that will both optimize throughput and 
increase mill reliability. In addition to providing the location of the charge toe, MillScanner™ also acts as an 
expert ear for the mill and has the ability to accurately detect ball-to-liner impacts. !
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The ball mill control strategies typically use cyclone dilution water and the number of cyclones operating to 
control classification, and ball mill dilution water to control the ball mill density in order to maintain efficient 
grinding in the mill. The strategies look at ball mill power and power rate of change and determines if an 
overload is occurring. Concurrently, density in the ball mill is calculated and the ball mill dilution water is 
adjusted to maintain mill density in an optimum range.
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GrindingExpert™ Ball Mill

  EfficiencyExpert™. Better Grinding. 

Our ball mill strategies achieve the target grind size while maximizing 
throughput, or when the circuit is SAG mill limited, achieve the finest 
grind size possible, thus increasing mineral liberation and recovery. 
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 EfficiencyExpert™.Better Recovery. 

Once the mill throughput and grinding size has been optimized, it’s 
time to optimize the liberation of precious metals during flotation.  
!
RecoveryExpert™ combines our industry leading PlantVision™ Froth Image Analysis Smart Sensor with our 
highly intelligent KSX Expert System software, and can increase recovery by 2-4% while reducing reagent 
usage by up to 40%. PlantVision™ captures HD images and video from the flotation cell and accurately 
determines froth velocity (magnitude and direction), texture, stability, color, and bubble size. The live HD 
video is fed to the control room for general supervision, while the quantified data is sent to the KSX Expert 
System for the precise determination of optimal flotation cell set points that are communicated to the DCS/
PLC systems. 
  
With constant ore / feed changes from the mill, you need a system that can continuously optimize set points 
in realtime. Consider that there are at least four set points for each flotation cell (air, pulp level, frother & 
collector). Now, multiply the number of cells that you have by four, and that is the non-trivial number of 
individual set points that must be optimized manually by an operator at any moment. Alternatively, consider 
the same case, but with KnowledgeScape’s RecoveryExpert™ optimizing the set points. The KSX Expert System 
will simultaneously optimize the set points for all cells, and do so with consideration to the pulling rate for 
each cell, concentrate sump level, tails grade, head grade, regrind mill power and cyclone pressure, and 
update the results every 60 seconds. The speed, accuracy, and effectiveness of PlantVision™ and KSX working 
together to automate set points, increase recovery, and reduce reagent consumption simply cannot be beat. 

RecoveryExpert™ Flotation Cells
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KnowledgeScape has over 30 years of experience in providing 
automated optimization solutions for your minerals processing 
needs. We have automated thickener strategies that can increase 
underflow density and decrease flocculant consumption in 
traditional, high rate and paste thickeners. !
Flocculent overconsumption is a common, and costly mistakes that a controller can make during the 
thickening stage. Not only are flocculant costs high, the secondary effect of poor flocculent control is that 
unstable thickener operation negatively impacts the efficiency of downstream processes like Carbon In 
Leaching (CIL). By harnessing the adaptive optimization features of the KSX Software, our Autofloc™ solution 
is able to greatly reduce excess flocculent usage ,while ensuring that the flow rates and underflow densities 
will be stabilized at optimal points. !
In circuits that utilize CIL for recovery, we have seen up to an 8-10 percent increase in recovery as the 
underflow density is greatly stabilized and stratification and flow through problems are reduced. By 
minimizing upsets and fluctuations in underflow density, you will typically see an increase in throughput as 
well. AutoFloc™ will minimize upsets such as bed slides and high rake torque instances since it’s strategies 
utilize all available data to effectively build and maintain an adequate bed level, control rake torque, and 
achieve a target discharge density.Thickener control has a number of complexities such as varying feed 
characteristics. Changes in feed concentration, solids specific gravity, particle size distribution, pH, 
temperature, and reaction to flocculant can all contribute to variations in performance. Accurate information 
about what’s happening inside the thickener is difficult to get. In addition, various phenomena such as 
“sanding” and “islands” can be difficult to interpret from the data. With AutoFloc™, all of these conditions are 
accurately accounted for in a single automated, and highly effective, efficiency solution. 

AutoFloc™ Thickener 

EfficiencyExpert™. Smart Flocculant Dosing
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EfficiencyExpert™. Plant Wide Efficiency. 
EfficiencyExpert™ is the ultimate in comprehensive minerals 
processing solutions.  !
Every component of an EfficiencyExpert™ solution will focus on optimizing the entire circuit with all upstream 
and downstream considerations accounted for. The result will be a more stabile, reliable, and productive 
circuit. GrindingExpert™ will increase the tonnage while protecting mill liners and optimizing grind size, 
RecoveryExpert™ will increase recovery and reduce reagent use, and AutoFloc™ will reduce flocculant usage 
and stabilize the underflow density. Average increases in output around 4-10%, and the increase in production 
is often accompanied by a reduction in power, water, and reagent costs. !
Each EfficiencyExpert solution is custom tailored to your specific circuit, and is an all inclusive turnkey 
solution. Below is example of a typical solution, where the circuit has conveyor, grinding, flotation, and 
thickening optimization. 

!EfficiencyExpert™ 
Increase Profits. Reduce Loss

KnowledgeScape - www.kscape.com - (801) 784-8161 - sales@kscape.com

http://www.kscape.com
mailto:eric.youssefi@kscape.com?subject=
http://www.kscape.com
mailto:eric.youssefi@kscape.com?subject=


!!!!!!!!!!!!
!!!!!!!

The KSX Expert System

The KSX Expert System is the foundation of all of our projects and it truly is the “brain” of the 
operation. KSX is Artificial Intelligence software meaning that instead of relying on entirely on 
traditional PID control and crisp logic, KSX utilizes genetic algorithms, adaptive models, and fuzzy 
logic to learn, predict, and react to changes in realtime.  !
KSX’s predictive controller has the ability to forecast process responses for multiple set point changes, 
while simultaneously accounting for multiple objectives, and ultimately select the approach yields the 
best possible outcome. KSX’s powerful routines easily handle input disturbances, like a change in raw 
material properties, and KSX’s predictive routines can take the necessary corrective actions before 
the process is ever pushed off target by autonomously readjusting set points. !
KSX also monitors itself, runs in a server environment with no need for a person to start and stop it, 
and it can detect and respond to communication failures and software crashes. !

About Us

Powerful Fuzzy Logic!
Fuzzy-logic enables the system to 

understand and use descriptive 
concepts of non-binary value ranges, 

such as “warm”,"fast", etc.  Fuzzy 
logic membership sets are easily 

configured for any attribute using a 
graphical interface

Rule Script Schematics!
Within KnowledgeScape all rule scripts, 

crisp and fuzzy, can be viewed be viewed 
in a logic tree form. All operations are 

displayed in real-time and allow the user 
to see the results of the logic!

 in a logic tree form.

Accountability!
KnowledgeScape is accountable for the 

benefits it provides users. Charting, 
database, and histogram functions are 

integrated throughout the system to 
inform users and managers alike, of 

process constraints or control 
opportunities.
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KnowledgeScape has pioneered the use of image analysis in minerals processing plants 
throughout the world.  In the 1990’s we were modeling concentrate grade based on froth 
color analysis. Over the years we have perfected the complex algorithms behind our image 
analysis software and created the most trusted course particle size and froth flotation image 
analysis software available. Do not make compromises when selecting an image analysis 
system. Inconsistent image analysis software is very ineffective and it can do more harm than 
good. With PlantVision™, our years of pioneering and perfecting the art of image analysis 
has culminated in the most accurate, reliable, consistent, and trusted image analysis software 
available. Not only is PlantVision™ the most accurate and reliable software available , we 
guarantee that we we can provide the best price and customer experience as well.   

PlantVision™ runs as a Windows service. This means it can run in the background and can 
be used in a server environment with no need for a person to start and stop it. The software 
monitors itself, and can detect and respond to camera failures and software crashes. A 
graphical user interface can be attached to monitor and configure the system, and to display 
real-time updates to operators and metallurgists. 

!

PlantVision™. Cutting Edge Image Analysis  

Analysis Description

Top Size Largest rock size in inches or 
centimeters

Average Size Average size

P-Numbers p80, p50, p50

Screen % 
Passing

6”, 4”, 3”, 2”

Color Analysis Red, Green, Blue, Gray

Fines % Fines

Course Particle Size Analysis 
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Analysis Description

Froth Velocity X, Y, Direction, Magnitude, and Scalar 
Value Component

Bubble Size Average, p80, p50, p20

Froth Texture Full Texture Spectrum Analysis

Froth Stability Mean Bubble Collapse Area

Color Analysis Red, Green, Blue, Gray

Cell Lip 
Detection

Boolean value indicating that the lip is 
showing and the cell level should be 
raised immediately

About Us

Froth Image Analysis 
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MillScanner™. Innovative Acoustic Solutions  About Us
The throughput and efficiency of a SAG mill depends on the volumetric load: An overloaded mill 
has reduced coarse ore breakage, as the cascading balls and rock cannot drop far enough, 
reducing kinetic energy for breakage. An underloaded mill will break coarse ore well, but at the 
expense of added grinding ball consumption and increased risk of liner damage. Also, if 
underloaded, significant throughput will be lost in the fine and mid-size fractions as the surface 
area for attrition is reduced. !
Typically, SAG mill control is performed with respect to bearing pressure and other process 
variables which are used to estimate volumetric loading in order to optimize the mill throughput. 
While these methods are typically effective, they can also have several shortcomings when changes 
in mill liners, lifter profiles (wear), ore density, rotational direction, and/or temperature occur. 
Using a highly innovative solution that is fixed in rotation with the shell of a SAG mill, 
MillScanner™ now provides the control room with a direct measurement of the charge toe 
location which can be used to optimize the mill. The accuracy of the charge toe / volumetric 
loading measurement will be independent of temperature, ore density, liner/lifter wear, or mill 
direction, and the result is an extremely consistent and robust process variable for use in control 
strategies that will both optimize throughput and increase mill reliability. In addition to providing 
the location of the charge toe, MillScanner™ also acts as an expert ear for the mill and has the 
ability to accurately detect ball-to-liner impact occurrences. 

The included MillScanner™ PC software displays the radial vibrational trends to the control room 
for general supervision, and it will make the data available to any data historian, DCS/PLC, or 
Expert System via industry standard OPC communication. The unit installs quickly and 
effortlessly using magnetic fasteners, and MillScanner’s™ wireless signal will travel up to 100 ft 
with a clear line of site to the receiver antenna. Extended life batteries come standard, and their 
long life allows them to be replaced alongside of other scheduled routine maintenance.  

Figure 1. Definitions of angles and general installation dimensions 
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!!!!KnowledgeScape is very aggressive in our pricing, and we guarantee to not only beat any 

competitor on price, but in value. Our customer service and technical support is second-to-
none, and we guarantee the best possible solutions for your minerals processing plant.  !
Because the scope of a typical project can vary greatly, we also offer a wide range of solutions 
at varying price points. The great thing about working with KnowledgeScape is that our years 
of experience will result in the quickest implementation possible and provide the best possible 
results. This means less downtime to our customers, and larger increases in your profits. Feel 
free to contact us at anytime and we can provide a timely and highly competitive quote for 

Contact:!
Eric  Youssefi                              !
Director Of Business Development, 
KnowledgeScape!
T 801-784-8161     F 801-880-6270                                              !
eric.youssefi@kscape.com!
www.kscape.com 

Competitive Cost

Our Clients

The Best Companies Use KnowledgeScape 
Over three decades, we have established ourselves as a trusted partner, and demonstrated the 
ability to provide a superior product at the best price. Because of this, our strategies are used 
in the biggest and best concentrators in the world. Please call us for a full client list and 
references at any time. 

About Us
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