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Cold rolling mill inspection and defect detection
Cold rolling is an important part of the 
manufacturing process for thin aluminium 
strip and sheet. Effective quality control 
at this stage, by monitoring dents, 
scratches and other surface defects can 
protect from claims and reduce costs 
throughout the production process. The 
speed of the cold rolling mill and the 
hot, wet environment (which leads to 
steam) makes manual inspection very 
difficult, allowing control and inspection 
only at the beginning and end of the coil. 
However, these factors can also present 
challenges to an automated system. Am-
etek Surface Vision’s SmartView surface 
inspection system provides an effective 
solution that overcomes the difficulties 
of the cold mill process to deliver reli-
able, highly sensitive defect inspection in 
real-time, supported by streaming high-
definition video that allows re-inspection 
without re-coiling. 

Working rolls

The quality of working rolls is a key factor in 
the rolling process. Imperfections on the rolls 
– accidentally created during chrome plating, 
grinding, texturing, or handling – may affect 
the final quality of the processed aluminium 
strip. The repeating defects could disqualify 
the manufactured coils and be a source of  
significant costs.

To make sure that the working rolls are 
prepared with the highest industry standards, 
Ametek Surface Vision has designed an in-
spection system that will analyze roll surface 
quality after chrome plating and grinding. 

The system scans 100% of the surface of 
the roll, searching for any discrete defects or 
pattern such as longitudinal scratches, feed 
lines, and chatter lines (Fig. 1) caused by  
grinding problems such as incorrect speed, 
spindle bearing failure, coolant contamina- 
tion, and grinding wheel issues.

This automatic surface inspection is a com-
plementary technology to eddy-current test-
ing or ultrasonic testing to assure that the  
rolls are suitable for the rolling process.

A modular inspection solution

Based around the SmartView platform, Am-
etek Surface Vision’s customizable, modular 
inspection system for the cold rolling mill is 
equipped with advanced LED illumination, 
highly sensitive line scan cameras, data cap-

ture computers and associated process control 
equipment, with powerful algorithms for de-
tection and classification. 

Line scan cameras and processing boards

SmartView inspection systems are based on 

monochromatic or colour line scan cameras. 
The system requirements for the cold rolling 
application are very high in terms of camera 
speed and pixel resolution. For special appli- 
cations, colour cameras – working in colour  
or continuous multiview mode – are available 
to tailor the application to its requirements. 

Due to its modular configuration, multiple 
cameras can be installed side by side. Cam-
eras can cover 100% of the width of the in-
spected strip, with calculated overlap zones.  
The number of cameras depends on the re-
quired resolution, the width of the line, and 
available space.

Cameras watch the inspected surface via 
high-quality objective lenses. The big advan-
tage of the line scan technology is a well-de-
fined and maintained angle between the cam-
era and the inspected surface. The high qual- 
ity and uniformity of the image significantly 
helps in defect detection and classification.

The cameras are protected against cor-
rosive kerosene by aluminium housings and 
kerosene-proof seals. To keep the camera  
window free of contamination, patented air 
knives are highly recommended.

To maintain a high data throughput, the 
cameras are equipped with camera link in-
terfaces. The fibre-optic converter isolates 
the camera signal from potential electromag-
netic noise created by the high-power electric 
drives and extends the acceptable distance  
for camera processing units. 

The SmartView Camera Node is a dedicat-
ed rack-mounted computer with image pro- 
cessor that performs image capture and com-
putation. It processes the incoming camera 

Fig. 1: Defects on working rolls

Fig. 2: SmartView 8.0 user interface
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signals and handles defect detection, classification, and communica-
tion with the mill programmable logic controller (PLC) and system 
server.

Advanced compact LED (cLED) lights

For optimal surface inspection, the strip is illuminated with high- 
intensity LED light sources. Depending on the expected thickness 
changes, distance from the surface, pass line variations, and environ-
mental conditions, optimized light sources concepts will be applied.

Each application may require a specific light configuration in  
terms of light wavelength – near-infrared, ultraviolet or visible light 
in blue, red, or white colour and light optics – collimated or diffused. 
The cLED housing gives much flexibility for light sources and optics 
configuration. Multiple slots for light diffusers and holders for col-
limating lenses are available. 

Ametek’s applications engineers validate on site the conditions 
and suggest the best light for a given line. In some cases, an on-site 
trial is required and highly recommended to validate the system  
configuration.

SmartView software

SmartView 8.0 (Fig. 2) combines software and hardware into an 
enhanced platform that offers expanded tools and greater remote  
visualization of defects in real-time.

The system is equipped with multiview camera functionality to 
process the same raw camera image using completely different real-
time thresholding and detection algorithms. In the multiview camera 
mode one or more camera nodes may process the raw camera sig- 
nal with a different recipe: thresholds, sensitivity, and resolution. 

The SmartView system is equipped with very powerful image 

thresholding and detection algorithms to detect individual defects, 
repeating defects, and defects along the web – streaks. Two specific 
algorithms, designed for cold rolling mills and popularized after- 
wards in other applications, are: 

1. Finding a needle in a haystack: The rolling process may be a  
source of repeating defects, with the repetition corresponding to the 
working roll diameter. The standard thresholding algorithms may 
have difficulties handling the high number of kerosene droplets on  
the surface; therefore, specific detection algorithms have been de-
veloped for this process. The advanced repeating defect detection 
algorithm can handle a huge amount of data by filtering out (delet- 
ing) non-repeaters. It is a key algorithm for finding repeating defects 
within a known period among millions of kerosene droplets.

2. Transversal defect detection tool: The transversal defect detec-Fig. 3: Transversal defect detection tool

Fig. 4: Parallel classifier – web viewer presents the  
same defects classified by three different classifiers
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Fig. 6: Streaming Video Console

Fig. 5: Parallel classifier – defect summary screen summarizes the classification results for different classifiers

tion tool identifies narrow, faint defects that 
appear straight across the width of the web 
(Fig. 3). These defects must be perpendicular  
to the web transfer. The tool is useful for 
detecting subtle horizontal defects like roll 
marks, kiss marks, chatter lines, and standstill 
stains, and does not affect the detection of  
individual defects.

Once the objects are detected, the system 
runs an automatic multistep classification 
process. Objects are parametrized and sorted  
into corresponding defects classes. Some ob-
jects are excluded at an early stage, as they  
are not bringing any additional information 
into the quality assurance process. Those de-
fects could be counted, but not presented to 
the operators.

The performance of different classifiers 
could be analyzed by the parallel classifier 
module. The tool optionally integrated into 
the SmartView system presents classification 
results for each defect or side by side on the 
defects map and in the defect summary table 
(Figs 4+5). Using a parallel classifier elimi-
nates the risk of misclassification and makes  
system tuning faster and more user-friendly. 

Streaming video console

The SmartView Streaming Video Console  
(Fig. 6) for surface inspection provides photo-
quality visualization of continuous products  
as they are being manufactured in real-time. 
It provides required monitoring of strip con- 
ditions – especially in processes like cold roll-
ing, where direct viewing is not always pos-
sible due to environmental conditions and  
safety regulations.

The streaming video could be stored on 
dedicated fast magnetic or solid-state drives 
(SSDs). Those video files provide numerous 
advantages, such as providing wider context 
around the defect detection / classification 
tuning on stored production images, or elimi-
nating the need for recoiling 
with real-time image review.

SmartView Streaming Video 
Consoles can be displayed on 
multiple monitors to display 
each view of the product, such 
as the top and bottom of the tail 
of a coil.

Integration with  
the cold rolling mill

Ametek Surface Vision has sig-
nificant experience with cold 
mill applications and has evalu-

ated various camera locations and illumina-
tion techniques to find the optimum setup. 
Positioning the high-intensity lights correctly, 
so as not to interfere with the mill personnel, 
is also an essential part of the installation pro-
cess. 

The SmartView product allows customers 
to manage their data in an open SQL data- 
base, which can support their process control 
and quality control management systems.

The greatest value of the system can be 
achieved when the system is fully integrated 
with the cold rolling mill control system. The 
coil number is transferred to SmartView and 
integrated into the quality report. The inspec-
tion system could warn the mill automation 
system about critical individual or repeat-
ing defects or increased presence of cooling  
emulsion on the surface that could affect the 
thickness measurement. 
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