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Introduction
Without a doubt, metals are indispensable 
to today’s thriving industrial landscape. 
From automobiles and aerospace to 
construction and packaging, nearly all 
the industries rely on metals one way 
or the other. Given its innumerable use-
cases, any compromise to its quality or 
consistency could lead to serious damage. 

Traditionally, metal production industries 
relied on manual inspectors and operators 
to perform the involved repetitive tasks. 
Unfortunately, the nature of tasks in 
metal production poses a threat to these 
operators’ safety. For example, contact 
with molten metal could lead to severe 
burns. Not to mention other issues such 
as higher costs, slower production and 
lesser accuracy. Thanks to machine vision, 
we now have a much superior way to 
automate these hazardous and repetitive 
tasks. But what exactly is machine vision? 
Let’s find out.

What is Machine Vision?
In simple words, machine vision is a 
technology that enables a computer to 
“see” and process information related 
to what it “sees”. Images of the subject 
are captured via image acquisition 
components. The information that is 
extracted from these digital images is 
used to guide manufacturing operations 
like testing and quality control processes. 
Machine vision’s ability to guide material 
handling equipment to position materials 
also makes it suitable for automated 

assembly verification and inspection 
operations.

Machine vision solutions have wide-
ranging applications across a large 
segment of industries and can be used 
to automate any repetitive, monotonous 
tasks that would be arduous for a human 
inspector or operator. Let us now see 
how machine vision offers automation 
solutions to the metal manufacturing 
industries.

Automation Using Machine Vision in 
Metal Manufacturing
Machine vision is benefitting the metal 
manufacturing sector in a variety of ways, 
particularly when it comes to the inspection 
of finished products. The utilization of 
machine vision for inspection equipment 
offers the following advantages:

� Improved workplace safety
Like any other manufacturing process, 

there are certain inherent risks and 
hazards involved with the production and 
fabrication of metals too. For example, 
failure in using proper procedures 
while performing molten aluminium 
level monitoring can result in severe 
damage to both manual operators and 
costly equipment. Automation of such 
hazardous tasks with machine vision 
better workplace safety and reduces the 
scope for errors.

� Reduced expenses
Recruitment and training of manual 

operators incur both considerable costs 
and time. Implementation of machine 
vision solutions eliminates these expenses 
while improving product quality.

� Enhanced accuracy
The journey from raw material to 

finished metal goods involves numerous 
stages. Manufacturing defects might 
come up in metal components at multiple 
stages in the production line. For example, 
raw material defects like shrinkage and 
holes, metal component defects like 
cracks and surface defects, and metal 
fabrication defects such as stresses and 
chip-offs come up at different stages. 
Given the speed of production and the 
variety of probable defects, it is pretty 
obvious that manual inspection is bound 
to fail. On the other hand, machine vision 
implementation ensures higher accuracy 
and a faster and thorough inspection. 

� Higher throughput
The fast-processing speed of computer-

networked sensors, when combined with 
high-speed frames-per-second cameras 
in a machine vision solution, enables 
manufacturers to produce and inspect 
higher quality products with very fast 
throughput.

A Case Study in the Automation of 
Fill level Inspection
Our client manufactures furnaces, heat 
treatment systems, and solutions and 
delivers them across the globe. Their 
offerings are built-to-last in construction, 
easy to maintain, and result-oriented in 
performance. 

For collecting the molten aluminium, a 
manual operator stands by the pouring 
station while the molten metal is poured 
into a moulder. When the moulder is 
filled, the operator turns a wheel is turned 
to stop the filling. The molten metal has 
a high temperature of around 700-800 
degrees Celsius, which might seriously 
burn the operators if it leaks through the 
moulds. Also, measuring techniques like a 
level gauge in the furnace or a weighing 
scale in the moulder can fail due to the 
instability in the molten aluminium. Also, 
manual operation means higher costs of 
training operators and carrying out the 
operations. 

Fill level inspection of molten aluminium 
using AI-based machine vision system

Our client wanted to automate the 
process of molten aluminium level 
monitoring and close the supply when 
the desired fill level was achieved. It was 
also necessary that the solution operated 
accurately for ladles with different 
capacities.

Qualitas’ Solution
Qualitas Technologies has a reputation for 
coming up with cost-effective and accurate 
automation solutions using the best of AI 
and vision technologies. For this particular 
solution, a camera was positioned at 
the top with the appropriate lighting 
(white lights) for molten aluminium level 

monitoring. Images are captured and 
sent to the software (Qualitas EagleEye® 
Platform) cloud to perform the training 
using “Pattern match” deep learning 
algorithms for fill level inspection. In the 
end, the developed model performs fill 
level inspection and communicates the 
results to a PLC to stop the pouring of 
molten aluminium.

By automating the molten aluminium 
level monitoring, our client could remove 
the workforce from such hazardous 
environments and reap the monetary 
benefits of automation and enhanced 
accuracy.

 

Conclusion
In this blog post, we understood the 
importance of exercising proper quality 
control in metals and how traditional 
inspection methods fail at ensuring 
the quality of metal goods. Next, we 
discussed the fundamentals of machine 
vision technology and the benefits 
of implementing machine vision-
powered automation solutions in metal 
manufacturing. Finally, we found out 
how Qualitas Technologies developed a 
viable machine vision solution for molten 
aluminium level monitoring using a case 
study. �
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