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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.  Our flotation strategy to increase rougher and scavenger recovery using 
froth velocity together with froth depth and pulp level is the best in the industry, and can 
increase recovery 2-4% or more. 

KnowledgeScape !
RecoveryExpert™!

with PlantVision™
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With constant feed changes from the mill, you need a system that can work with the DCS to continuously 
optimize set points in realtime. Consider that there are at least four set points for each flotation cell (air, 
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 in realtime by an operator. Alternatively,  
consider the same case, but with RecoveryExpert™ now optimizing the set points. The KSX software will 
autonomously work with the DCS to simultaneously optimize all set points for all cells, and do so with 
consideration to the pulling rate for each cell, froth color, bubble size, froth velocity, froth stability, froth 
texture, 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 usage simply cannot be 
beat. Typical increases in recovery are 2-4% and reagent usage can be reduced by as much as 40%.   

RecoveryExpert™.Better Recovery.
RecoveryExpert™ is a turnkey recovery/flotation solution that 
combines our industry leading PlantVision™ froth image analysis 
system with our highly intelligent KSX Expert System.  !
PlantVision™ is an image analysis system that captures HD 
images and video from the flotation cell and then accurately 
determines froth velocity, texture, stability, color, and bubble 
size. The live HD video is fed to the control room for general 
supervision, while the measured data is sent to the KSX Expert 
System for the precise determination of flotation cell set points. !
The KSX software works through the plant’s DCS stabilizing 
control system to provide the decision making capability of an 
entire expert operating team. Through analyzing control 
variables, KSX can adaptively optimize the recovery circuit based 
on strategies that combine the experience of our engineers and 
the Client’s staff (engineers, metallurgists, economists, managers, 
mill operators, etc.) with the advanced computing tools of 
artificial intelligence such as fuzzy logic, genetic algorithms, and 
neural networks.  
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Increase recovery 2-4 % by optimizing flotation cells 
Compensates for ore variation / disturbances 
Takes corrective actions before you are even off target  
Reduce reagent use (frother, collector) up to 40% 

Handles non linear processes 
Eliminates subjectivity from froth analysis 
Calculates objective control data from HD images/video 
Prevents overloading downstream processes  
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RecoveryExpert™ Example Rougher Strategy.!

Control Branch Rules Within KSX to Optimize Rougher Flotation  
Before any optimization is performed, KSX analyzes the circuit for overloaded components and takes corrective actions if 
any are found. If it was determined in the overload detection rules that no overload conditions exist, then the 
optimization rules are invoked.  
 
1st - Evaluate the froth velocity in every bank and adjust the pulp level when the froth velocity is above or below 
acceptable limits. This is extremely important when there are multiple rows being controlled using combined assay 
values, and allows for optimization of each bank. 
 
2nd - Evaluate the rougher concentrate grade and lower the pulp level in every bank when the grade is below the low 
acceptable limit. If the pulp level in every bank is near its low limit, reduce the air flow. If the air flow is near its low 
limit, lower secondary collector dosage. If the secondary collector dosage is near its low limit, then lower primary 
collector dosage. If the primary collector dosage is at its low limit, lower frother dosage. !
3rd- Evaluate the recovery and increase the pulp level in every bank to improve recovery. If the pulp level in every bank 
is near its high limit, increase the air flow. If the air flow is near its high limit, increase the secondary collector dosage. If 
the secondary collector dosage is near its high acceptable limit, then increase the primary collector dosage. If the primary 
collector dosage is near its high limit, increase the frother dosage.  
 
4th-PlantVision™ can provide froth velocity measurements which can be used to ensure each cell bank is pulling 
concentrate as well as the location where additional frother may be needed. For example if the pulp level is near its high 
limit but the froth velocity is low and air flow is high, additional frother may be needed. The froth velocity measurement 
can also be used to adjust the pulp levels of individual banks. For example if the concentrate grade is low the general 
action would be to lower the pulp levels. However, if a bank has a low froth velocity and is not pulling, the individual 
action would be to raise the level on that specific bank. This type of strategy is essential when many rows must be 
controlled using shared assay information.  

Rougher Flotation 
Control Strategy !
Maximize rougher flotation 
recovery at an acceptable 
rougher concentrate grade 
without exceeding the 
limitations of the rougher 
flotation circuit or 
downstream unit operations 
such as the cleaner circuit. 
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KnowledgeScape’s programming of PlantVision™ contains over 20 years of 
experience distilled into the most reliable, accurate, and effective froth 
analysis system available. While competing systems claim to provide data on 
similar metrics, the quality of the data will be superior with the PlantVision™ 
system. Anyone can put a number to a metric like "froth stability", but not 
everyone can have that number mean something useful when it is needed in 
a control strategy.  !
Compromise accuracy when selecting the image analysis system, and you 
will only compromise the integrity of the control system for future 
improvements. Control does not have to be what it was 30 years ago, and 
RecoveryExpert™ solutions will not only automate the flotation circuit, they 
can improve recovery by 2-4% while simultaneously reducing reagent usage. 

PlantVision™!
at a glance!!
Software!!
Froth Velocity!
Bubble Size!
Froth Texture!
Froth Stability!
Color Analysis!
Cell Lip Detection!!!
Operating System!!
Windows 2003 Server 
and up!!
Windows 7 and up!!!
Communication!!
Integrated OPC Client 
and Server!!!!
Hardware!!
Any IP Camera or 
Camera Server with 
MJPEG Stream!!
Tested with Axis and 
Pelco Sarix Cameras 
and Axis Video Servers!!!!
Installation!!
Greenfield!
Retrofit Metso VisioFroth!
Retrofit Existing Security 
Cameras!

PlantVision™ Image Analysis Software

The PlantVision™ software runs as a Windows service. This means it runs in 
the background and can be used in a server environment with no need for a 
person to start and stop it. It 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.

Screenshot of PlantVision’s froth analysis window
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KSX Expert System Software

KSX !
at a glance !!
Software!!
Intelligent!
Non Linear Modeling!
English-like Syntax!
Fuzzy Logic!
Process Models!
Optimizers!
Integrated Historian!
Trends!
Custom Views!!
Operating System!!
Windows 2003 Server 
and up!!
Windows 7 and up!!
Communication!!
Integrated OPC Client 
and Server!
Call out to external 
programs!
Http API !!
Hardware!!
Physical Hardware!
Virtual Machines!!!!!!!!!!!!!!!!!

The KSX Expert System is the foundation of all of our projects and it truly is 
the “brain” of the operation. Instead of relying on traditional PID control, 
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. A graphical user interface can be used for full 
transparency, and KSX when used in a RecoveryExpert™ Solution is proven 
to increase recovery by 2-4% 

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!

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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With KnowledgeScape’s RecoveryExpert™ system running (shown in red) final recovery was increased by over 3%. 
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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 the provide 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 your 

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. 
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