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Incorporating Vision Feedback (VF) into the maintenance and performance of recycling equipment such
as shredders, opticaland eddy current sorters cangreatlyimprove the efficiency and accuracy of the
commodities recovery process from MSW, WEEE and other solid waste streams. Here are some ways
that vision feedback can help:

1. Quality Control: Vision feedback can be used to ensure that the shredder and different sorters
are processing the correct material, and that the materialis being shreddedto the correct size
and consistency or sorters are accurately identifying and sorting the correct materials. By
monitoring the process in real-time, the vision system can identify any defects or inconsistencies
in the shredded or sorted material, allowing for immediate corrective action.

2. Preventative Maintenance: Vision feedback can be usedto monitor the wear and tear of the
sorter components, and shredder's blades and other components. By analyzing the images and
data collected from the shredder, maintenance personnel can identify when parts are becoming
worn and schedule maintenance or replacement before they fail.

3. Performance Optimization: Vision feedback can be used to optimize equipment performance by
adjusting the speed and other parameters to matchthe type and volume of material being
processed. By monitoring the process in real-time, the vision system can adjust the operation to
ensure that it is running at maximum efficiency.

4. Safety: Vision feedback can also be used to enhance safety by monitoring the shredding and
other sorting processes and detecting any potential safety hazards. For example, if the shredder
is processing materials that are toolarge or too hard, the vision system can detect this and alert
the operator to take corrective action(s).

5. DataAnalysis: Vision feedback can provide data analysis and insights that can be used to
improve the sorting process. For example, the system can collect data on the types and
quantities of materials being sorted, allowing for more efficient sorting and processing in the
future.

In summary, incorporating vision feedback into the maintenance and performance of recycling
equipment can greatlyimprove the efficiency, accuracy, and safety of the sorting process. By providing
real-time data and analysis, vision feedback can help identify and prevent potential problems before
they occur, leading to increased uptime and productivity.

In the following section, ChatGPT has listed various equipment parameters for reference only. Some of
these parameters can be correlated to the input/output density, composition, shape, color, size, and
quality of materials to achieve the best sorting performance usingvision feedback.

Shredder:

Shredders are machines that are used to reduce the size of various materials such as paper, plastics,
metals, and wood. Here are some of the parameters that can be adjusted for best performance:



Shredding Speed: The speed at which the shredder operates can be adjusted to optimize the
shredding process for different types of materials. A higher shredding speed canincrease the
throughput of the machine but may also decrease the shredding quality.

Shredding Force: The shredding force can be adjusted to optimize the shredding process for
different types of materials. A higher shredding force can improve the quality of the shredding
process but may alsoincrease the wear and tear on the shredder components.

Cutter Configuration: The cutter configuration can be adjustedto optimize the shredding
process for different types of materials. Different cutter configurations may be more effective
for shredding certaintypes of materials.

Feed Hopper: The size and design of the feed hopper can be adjustedto optimize the shredding
process for different types of materials. Alarger feed hopper canincrease the throughput of the
machine but may alsoincrease the risk of jams and blockages.

Cutting Chamber: The size and design of the cutting chamber canbe adjustedto optimize the
shredding process for different types of materials. Alarger cutting chamber can increase the
throughput of the machine but may also decrease the shredding quality.

Maintenance Schedule: The maintenance schedule can be adjustedto optimize the
performance of the shredder. Regular maintenance can help reduce the risk of breakdowns and
prolong the lifespan of the machine.

Lubrication: The shredder components may require regular lubrication to maintain optimal
performance. Lubrication can be adjusted to optimize the shredding process and prolong the
lifespan of the machine.

In summary, the parameters that can be adjusted for best performance on a shredder include shredding
speed, shredding force, cutter configuration, feed hopper size and design, cutting chamber size and
design, maintenance schedule, and lubrication. Adjusting these parameters can help optimize the
shredding process for different types of materials andimprove the throughput and shredding quality
while reducing the risk of breakdowns and prolonging the lifespan of the machine.

OpticalSorter:

There are several optical sorter machine parameters that can be adjusted to achieve the best
performance depending on the type of material being sorted. Here are some of the key parameters:

1.

Ejection Timing: This refers to the amount of time it takes for the sorter to detect a materialand
then eject it from the stream. This parameter can be adjusted to optimize the accuracyand
efficiency of the sorting process.

Belt Speed: The speed at which the materialis moving on the conveyor belt can affect the
sorting accuracy and throughput. Adjusting the belt speed can help optimize the sorting process
for different materials.

lllumination: The level and type of illumination can have a significant impact on the
performance of the sorter. Different materials mayrequire different levels and types of lighting
to achieve the best results.

Sensitivity: The sensitivity of the sorter can be adjusted to detect even smallvariations in
material color or shape. This can help improve sorting accuracy and reduce waste.

Air Pressure: Some optical sorters use compressed air to eject the sorted material from the
stream. Adjusting the air pressure canaffect the accuracyand speed of the ejection process.



6. Colorand Shape Recognition: Optical sorters use various algorithms to recognize the color and
shape of the material being sorted. These algorithms can be adjustedto improve the sorter's
accuracy and efficiency.

7. RejectRate: The reject raterefers to the percentage of materials that are rejected by the sorter.
Adjusting the reject rate can help reduce waste andimprove the efficiency of the sorting
process.

In summary, optical sorter machine parameters that can be adjusted for best performance include
ejection timing, belt speed, illumination, sensitivity, air pressure, color and shape recognition, and reject
rate. Adjusting these parameters can help optimize the sorting process for different materials and
improve the accuracy, efficiency, and throughput of the sorter.

ColorSorter:

Color sorter machines use optical sensors to detect and sort materials based on their color. Here are
some of the parameters that can be adjusted for best performance:

1. Camera Sensitivity: The sensitivity of the camera can be adjustedto detect subtle differences in
color. A higher camera sensitivity canimprove the accuracy of the sorting process.

2. Lighting: The lighting conditions can affect the ability of the camera to detect colors accurately.
Lighting can be adjusted to optimize the contrast between the material and the background.

3. EjectorFrequency: The frequency of the ejector canbe adjustedto improve the accuracyand
speed of the sorting process. Higher ejector frequencies canincrease the throughput of the
machine but may also reduce sorting accuracy.

4. Air Pressure: Air pressure can affect the accuracyand speed of the sorting process. Adjusting
the air pressure can help optimize the sorting process for different types of materials.

5. Material Feed Rate: The rate at which the material is fed into the color sorter can affect the
accuracy and speed of the sorting process. Adjusting the material feed rate can help optimize
the sorting process for different types of materials.

6. Sorting Algorithm: The sorting algorithm can be adjusted to optimize the sorting process for
different types of materials. Different algorithms may be more effective for different colors or
types of materials.

7. Sorting Accuracy: The accuracy of the sorting process can be adjusted to optimize the balance
between sorting accuracy and machine throughput. Higher sorting accuracy can improve the
quality of the sorted material but may also decrease the throughput of the machine.

In summary, the parameters that can be adjusted for best performance on a color sorter machine
include camera sensitivity, lighting, ejector frequency, air pressure, material feed rate, sorting algorithm,
and sorting accuracy. Adjusting these parameters can help optimize the sorting process for different
types of materials andimprove accuracy, throughput, and the quality of the sorted material.

Eddy Current:

Eddy current sorting machines use magnetic fields to separate non-ferrous metals from non-metallic
materials. Here are some of the parameters that can be adjusted for best performance:



Frequency: The frequency of the eddy current can be adjustedto optimize the separation of
different types of non-ferrous metals. Different metals have different conductivities, and
adjusting the frequency canimprove the sensitivity of the eddy current to these differences.
Belt Speed: The speed of the conveyor belt can be adjusted to optimize the separation process.
Faster belt speeds canincrease throughput but may also reduce separation efficiency.
Amplitude: The amplitude of the magnetic field can be adjustedto optimize the separation
process. Higher amplitudes can increase separation efficiency but may alsolead to increased
wear and tear on the machine.

Air Pressure: Some eddy current sorters use compressed air to assist inthe separation process.
Adjusting the air pressure can affect the accuracyand speed of the separation process.

Coil Spacing: The spacing between the eddy current coils can be adjusted to optimize the
separation process. Different materials may require different coil spacings to achieve the best
results.

Material Flow Rate: The rate at which the material flows throughthe eddy current sorter can
affect separation efficiency. Adjusting the material flow rate can help optimize the separation
process for different types of materials.

Sorting Deck Angle: The sorting deck angle can be adjusted to optimize the separation process.
A steeper angle can improve separation efficiency but may alsoincrease the risk of machine
blockages.

In summary, the parameters that can be adjusted for best performance on an eddy current sorting
machine include frequency, belt speed, amplitude, air pressure, coil spacing, material flow rate, and
sorting deck angle. Adjusting these parameters can help optimize the separation process for different
types of non-ferrous metals and improve separation efficiency and throughput.

Metal Detector:

Metal detector sorting machines are used to detect and remove metal contaminants from various
materials such as food, pharmaceuticals, and plastics. Here are some of the parameters that can be
adjusted for best performance:

1.

Sensitivity: The sensitivity of the metal detector can be adjusted to detect metal contaminants
of different sizes. A higher sensitivity can increase the accuracy of the sorting process but may
alsoincrease the risk of false alarms.

Product Flow: The flow rate of the material through the metal detector can be adjustedto
optimize the sorting process for different types of materials. Aslower flow rate can increase the
accuracy of the sorting process but may also decrease the throughput of the machine.
Aperture Size: The aperture size of the metal detector can be adjusted to optimize the sorting
process for different types of materials. Asmaller aperture can increase the accuracy of the
sorting process but may alsolimit the size of the materialthat canbe sorted.

Metal Detection Technology: Different metal detection technologies can be used to optimize
the sorting process for different types of materials. For example, some technologies are more
effective at detecting non-ferrous metals, while others are more effective at detecting ferrous
metals.



5. Reject Mechanism: The reject mechanism can be adjusted to optimize the sorting process for
different types of materials. For example, different reject mechanisms may be more effective for
sorting small or large metal contaminants.

6. Calibration: The metal detector can be calibratedto optimize the sorting process for different
types of materials. Calibration can help ensure that the metal detector is accurately detecting
metal contaminants and reducing the risk of false alarms.

7. Integration with other equipment: Integration with other equipment, such as conveyor
systems, can be adjusted to optimize the sorting process for different types of materials. Proper
integration can help ensure a smooth flow of material through the metal detectorand improve
the overall sorting performance.

In summary, the parameters that can be adjusted for best performance on a metal detector sorting
machine include sensitivity, product flow rate, aperture size, metal detection technology, reject
mechanism, calibration, and integration with other equipment. Adjusting these parameters can help
optimize the sorting process for different types of materials, improve the accuracyand throughput of
the machine, and reduce the risk of false alarms.

Magnetic Overhead:

Magnetic overhead sorting machines use magnetic fields to separate ferrous metals from non-ferrous
metals or other materials. Here are some parameters that can be adjusted for best performance:

1. Magnetic Field Strength: The magneticfield strength can be adjusted to optimize the sorting
process for different types of materials and metals. Astronger magnetic field can capture
smaller particles of ferrous metals but may alsoincrease the risk of trapping non-ferrous metals.

2. Belt Speed: The belt speed can be adjusted to optimize the sorting process for different types of
materials and metals. A faster belt speed canincrease the throughput of the machine but may
alsodecrease the efficiency of the magnetic separation process.

3. Belt Angle: The angle of the conveyor belt can be adjusted to optimize the sorting process for
different types of materials and metals. The angle can affect the velocity and trajectory of the
material, which can affect the efficiency of the magnetic separation process.

4. Suspension Height: The suspension height of the magnetic pulley can be adjusted to optimize
the sorting process for different types of materials and metals. The suspension height can affect
the depth of the magnetic field, which can affect the efficiency of the magnetic separation
process.

5. Pole Gap: The pole gap of the magnetic pulley can be adjusted to optimize the sorting process
for different types of materials and metals. The pole gap can affect the depth and strength of
the magnetic field, which can affect the efficiency of the magnetic separation process.

6. Magnetic Pulley Diameter: The diameter of the magnetic pulley can be adjusted to optimize the
sorting process for different types of materials and metals. A larger diameter pulley canincrease
the surface area of the magnetic field, which can improve the efficiency of the magnetic
separation process.

7. Material Feed Rate: The material feed rate canbe adjustedto optimize the sorting process for
different types of materials and metals. A consistent and uniform feed rate canimprove the
efficiency and accuracy of the magnetic separation process.



In summary, the parameters that can be adjusted for best performance on a magnetic overhead sorting
machine include magnetic field strength, belt speed, belt angle, suspension height, pole gap, magnetic
pulley diameter, and material feed rate. Adjusting these parameters can help optimize the sorting
process for different types of materials and metals, improve the efficiency and accuracy of the magnetic
separation process, andincrease the overall performance of the machine.

X-Ray:

X-ray sorting machines are used to detect and remove contaminants from various materials such as
food, pharmaceuticals, and minerals. Here are some of the parameters that can be adjusted for best
performance:

1. Energy Settings: X-ray sorting machines use different energy levels to detect different types of
contaminants. The energy settings can be adjusted to optimize the sorting process for different
types of materials and contaminants.

2. Voltage: The voltage of the x-ray source can be adjusted to optimize the sorting process for
different types of materials and contaminants. A higher voltage can increase the accuracy of the
sorting process but may alsoincrease the risk of damaging the material being sorted.

3. Current: The current of the x-ray source can be adjusted to optimize the sorting process for
different types of materials and contaminants. A higher current can increase the accuracy of the
sorting process but may alsoincrease the risk of damaging the material being sorted.

4. ExposureTime: The exposure time of the x-ray source can be adjusted to optimize the sorting
process for different types of materials and contaminants. Alonger exposure time can increase
the accuracy of the sorting process but may also decrease the throughput of the machine.

5. Detector Settings: The detector settings can be adjusted to optimize the sorting process for
different types of materials and contaminants. The detector settings can affect the sensitivity
and accuracy of the sorting process.

6. Reject Mechanism: The reject mechanism can be adjusted to optimize the sorting process for
different types of materials and contaminants. Different reject mechanisms may be more
effective for sorting small or large contaminants.

7. Calibration: The x-ray sorting machine can be calibrated to optimize the sorting process for
different types of materials and contaminants. Calibration can help ensure that the machine is
accurately detecting contaminants and reducing the risk of false positives.

8. Integration with other equipment: Integration with other equipment, such as conveyor
systems, can be adjusted to optimize the sorting process for different types of materials and
contaminants. Proper integration can help ensure a smooth flow of material throughthe
machine and improve the overall sorting performance.

In summary, the parameters that can be adjusted for best performance on an x-ray sorting machine
include energysettings, voltage, current, exposure time, detector settings, reject mechanism,
calibration, and integration with other equipment. Adjusting these parameters can help optimize the
sorting process for different types of materials and contaminants, improve the accuracyand throughput
of the machine, and reduce the risk of false positives.

IR Spectroscopy:



Infrared spectroscopy sorting machines use the absorption and reflection of infrared radiation to
identify and sort materials based on their chemical composition. Here are some of the parameters that
can be adjustedfor best performance:

1. Wavelength Range: Infrared spectroscopy can detect radiation within a specific wavelength
range. Therange can be adjusted to optimize the detection and identification of different
materials.

2. SpectralResolution: Spectral resolution refers tothe ability of the instrument to distinguish
between different wavelengths of radiation. A higher spectral resolution can improve the
accuracy and sensitivity of the sorting process.

3. Sampling Method: The sampling method can affect the quality and consistency of the data
collected. Different sampling methods can be used depending on the type of material being
analyzed.

4. Detector Sensitivity: The sensitivity of the detector can be adjusted to improve the accuracy
and sensitivity of the sorting process. Higher detector sensitivity canincrease the amount of
data collected and improve the ability of the instrument to detect small differences in chemical
composition.

5. Calibration: Infrared spectroscopy machines require calibration to ensure accurate and reliable
results. Calibration can be adjusted to optimize the sorting process for different types of
materials.

6. DataProcessing: The data collected by the infrared spectroscopy machine must be processedto
identify and sort the materials. Data processing can be optimized to improve the speedand
accuracy of the sorting process.

7. Sampling Rate: The rate at which the materials are sampled can affect the throughput of the
sorting process. Adjusting the sampling rate can help optimize the sorting process for different
types of materials.

In summary, the parameters that can be adjusted for best performance on an infrared spectroscopy
sorting machine include wavelengthrange, spectral resolution, sampling method, detector sensitivity,
calibration, data processing, and sampling rate. Adjusting these parameters can help optimize the
sorting process for different types of materials and improve accuracy, sensitivity, and throughput.

More Applications for MSW Recycling:

1. Monitoring for hazardous materials entering MRF facility, for instance, lithium-ion batteries and
propane tanks to improve safetyand reduce the risk of fire.

2. Monitoring baler conveyor for commodity quality and recording a composition report for each
bale.

3. Monitoring and reporting specific equipment performance degradationover timeor as it
happens based on the composition data recorded for commodities and residue (i.e., eddy
current performance affecting the recovery of aluminum). Based on image processing of
input/output the density of commodity versus residue is calculated allowing for immediate
corrective action.



About Neatco Al-vision Controller, IntelSight:

Some Applications in WEEE and MSW Recycling:

e |Tassets data collection, analytics, tracking, and reporting

e |Tassetsinspection, value estimation, and OEM detection

e |dentifying devices with embedded battery

e PCBgrading based on the number of precious metals

e Detecting valuable and sellable chipsets and components on PCBs

e Connectivity to websites and databases for tracking IT assets and value estimation for buyers
e Providing an online tool for the customerto evaluate their electronic devices and boards
e Batteryclassifications and sorting based on their chemicals

e Hazards detection prior to shredding

e Detecting metal concentrationin shredded materials

e Identifying contamination in Zorba aluminum and ferrous lines

e (Classifying plastics based on their polymers using IR cameras

Process Monitoring and Control:

e Control different types of robots for sorting (IntelSort)

e Robotic dismantling of IT assets

e Control projectors for color coding on moving objects (Neatco proprietary Al-Assisted Sorting
technology)

e Control diverters and air-jets of sorting equipment

e Establishing vision feedback by monitoring input/output of commodities recovery equipment
such as Shredders materials liberation and size reduction, Eddy Current and Optical metal
sorters for parameter tuning and performance improvement.

Main Features: Rugged industrial design, scalable and compatible with common machine vision
standards, variety of industrial |/Os, cloud-based version, user-friendly, easy to install, train, maintain,
and operate (no need for special Al skills), and affordable.

Neatcois your reliable and trustable Al technology provider with over a decade of working experience in
WEEE recycling. To learn more about Neatco IntelSight, a proprietary Al-Assisted Sorting solution,
receive a free consultation, and live demo, please contact us at info@ neatcoeng.com or visit us at
https://neatcoeng.com
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