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CASE STUDY
More Sustainability 
due to Vision-based Recycling

The idea that cameras and image processing systems can be used to sort 

electronic waste already came to the core team of the Swedish start-up whilst 

at university. The basic premise behind it was to quantify the value of the 

waste before it is even recycled; perfect for recycling management with its 

slim profit margins. ‘But the actual implementation in the industry proved much 

more difficult. The batteries aren‘t lying on the table under laboratory condi-

tions; rather, they come in highly diverse angles and conditions’, says Farshid 

J. Harandi, head of mechatronics at Refind, explaining the challenges. A lot of 

research and development was necessary to complete the first model of the 

‘Optical Battery Sorter’, which currently sorts eight batteries per second. The 

company from Göteborg, with six employees, is now generating around half a 

million euros in turnover annually, and it is the sole solutions provider.

Yet Refind did not relax after the initial successes, but instead developed an 

Electronic Waste Sorter by the name of E-Grader, and a more sophisticated 

version of the Battery Sorter. Around 140 million mobile phones leave the mar-

ket annually, in US alone. This led the Swedes to expand their portfolio around 

the E-Grader, with which small electronic devices. Valuable resources are 

built into the small devices, such as gold, copper and certain plastics. Around 

750g of gold can be found in a metric ton of mobile phones. However, deter-

mining where the best returns can be achieved when recycling en masse, is 

CASE KEY FACTS
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CHALLENGE | A recycling system sorts electronic 

waste based on reference images. For fast sorting with 

accurate results, the system must work with very short 

constant exposure times of the vision devices. The current 

LED lighting control with a maximum voltage of 48 volts and 

various LED drivers should be replaced in order to achieve 

a higher throughput of electronic waste.

RESULT | With the extremely robust and its very precise 

and flexible settings, the IPSC2 flash control from SMAR-

TEK Vision, high-voltage pulses of up to 200 volts are pos-

sible. The lighting can therefore be strobed with 4 times the 

intensity and electrical waste can be sorted twice as many 

as before.

Refind Technologies develops systems that automatically sort 
electronic waste and thus ensure greater sustainability. A sophis-
ticated image processing system which has access to millions 
of reference images, is responsible for the recognition of the 
respective objects. Thanks to the LED strobe controllers from 
SMARTEK Vision and project support by FRAMOS, Refind was 
able to double the throughput of its machine.

Im
ag

e 
©

 b
y 

R
efi

nd
 T

ec
hn

ol
og

ie
s



CASE STUDY
More Sustainability 
due to Vision-based Recycling

2 | CASE STUDY | Refind

difficult to do manually. For example, certain models can be sold in emergent markets. ‘Here‘s where we come into play, 

because we can say exactly what‘s contained within a mobile phone and how much it may still be worth in another market. 

Then it can be sold at a completely different price than could be achieved by recycling’, the head of mechatronics explains. 

The technology and algorithms behind the Refind systems are elaborate; the centrepiece is the image recognition and 

processing for controlling the machine in the sorting process. Batteries, for example, can come in many different of forms; 

for torches, fire alarms or toys. Batteries can lie in the most diverse angles in the spectrum of 360 degrees; sometimes 

they are damaged or contaminated. No wonder that sorting is not a matter of child‘s play. ‘We have to be able to say what 

we‘re dealing with, with just this one glance. We have information about 2,500 types of battery and over two million images 

in the database’, says Harandi, describing the process.

Light is especially decisive for automatically recognising objects. If one wants to measure the size of an object, the edges 

cannot be easily seen when the light exposure time is too short; only more light and contrast ensure better images. Further-

more, constant reproducibility is very important. The challenge is not just being extremely accurate in image processing, 

but at the same time managing with a short light exposure time on the object. LED light is particularly suited for this. For 

the first version of the Battery Sorter, Refind applied its own lighting control with a maximum of 48 volts and different LED 

drivers. They wanted to upgrade the mechanical system for the second version, 

in order to achieve a higher throughput of batteries. 

‘There was congestion with the old lighting control system, because 

when there were more batteries, there was less light expo-

sure time. Therefore, we needed a stronger light‘, Farshid 

Harandi reports. The head of mechatronics browsed the 

market and, in doing so, came across the LED Strobe 

Controller IPSC2 from SMARTEK Vision, which, with its 

two channels, is the only device that operates with high-

voltage pulses of up to 200 volts. ‘We can strobe the light with 

four times the intensity, using the SMARTEK strobe controller and, at 

20 batteries per second, can now sort twice as many as before. We 

ourselves were astonished at this improvement. We could, among 

other things, put forward our next-generation product, thanks to the 

‘Refind required not only a market leading product 
to match their technical requirements, they also 
needed to fully understand the device to enable 
flexibility, during plan and testing for ongoing ins-
tallations but also to add the IPSC as their can do 
anything ‚Go To‘ controller for any future need’. 

Chris Baldwin
FRAMOS Technologies Inc. - North America

Refind „Optical Battery Sorter“ & „E-Grader“
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higher brightness’, says Harandi. The new machines sort half a million batteries per day, equa-

ting to a minimum of 600kg per hour. The IPSC2 Controller actually even makes it possible to 

sort one metric ton per hour. However, this capacity is used to re-image problematic batteries. 

The clients are highly satisfied with this solution.

Farshid Harandi cites the SMARKTEK strobe controller‘s robustness and resilience as a further 

important reason for the decision: ‘I put the device to the test under very difficult conditions, 

with harsh temperature differences, freezing and switching on and off rapidly: the light quality 

was always there’.  As a great bonus point of the IPSC2 Controller, Harandi also cites the inter-

face with extensive control options for the user. ‘If there was a limitation somewhere on the con-

troller, you would be able to see it. What was also important for us was that the voltage could 

be changed, and that this function is not hidden, as with other controllers’, says the expert.

The team from Göteborg must always know what is taking place in the control system, be-

cause they always need the exact same light conditions. An important component is the capa-

citor: a very quick battery with which the energy can be extracted slowly or quickly, as required, 

and can be led into different channels. There is a maximum amount of energy that is usable for this: an important value that determines whether 

an application can be implemented.

„The support of SMARTEK‘s distributor, the image processing specialists FRAMOS, exceeded our expectations by far: to always reproduce 

constant conditions, FRAMOS provided us measurement data about energy consumption and heat dissipation,“ says Harandi.

Refind wanted to know this exactly and questioned SMARTEK Vision‘s Distributor, the image processing specialist FRAMOS, very specifically: 

‘The support exceeded our expectations by far: FRAMOS provided us with Excel sheets, for example, in which we could calculate energy 

consumption and heat dissipation’, Harandi recounts. 

The speed limits of camera sensors are always increasing, the bandwidth is increasing and interfaces are changing; everything else has to 

adapt. The use of LED strobe controllers is no longer an exception, as it used to be, but the rule, because they supply more light and enable 

more rapid, better decisions. 

Refind uses the IPSC Controllers to correct discrepancies in the image processing system comprising cameras, sensors and sources of light in 

new machines. This fine-tuning is especially important to the team from Göteborg. Because of the good experiences the LED flash controllers 

from SMARTEK Vision are now also installed in the new Electronic Waste Sorter.

‘We can strobe the 
light with four times 
the intensity, using 
the SMARTEK strobe 
controller and, at 20 
batteries per second, 
can now sort twice as 
many as before.‘

Farshid Harandi
Head of Mechatronics, Refind  
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ABOUT THE CUSTOMER  |  Refind Technologies 

is a Sweden-based technology company developing sys-

tems for intelligent sorting and classification of used elec-

tronics. The systems enable sorting of individual products 

and collection of product data, providing detailed statistics 

about the recycling stream. The aim is to make recycling 

more cost-efficient, while increasing the value of all used 

and returned electronic products.

www.refind.se

Ute Häußler
Head of Marketing Communication

ABOUT FRAMOS  |  For FRAMOS, image processing is not just a techni-

cal discipline, but a fascination, the future and our mission all at the same time. 

Since 1981 FRAMOS is a leading technology provider in industrial, scientific 

and medical image processing. Headquartered in Munich and with 5 subsidi-

aries worldwide we enable manufacturers, system integrators and researchers 

to benefit from imaging technologies. Our team of approximately 80 associates 

offers a fully comprehensive portfolio of imaging components, technical con-

sulting and support. Thanks to many years of experience in the industry, we 

offer engineering services for custom camera development as well as com-

plete turn-key-solutions. We are proud of our participation in a revolutionary 

technology. The spirit of innovation and development of our early days has 

remained at the heart of our company.

www.framos.com

CONTACT  |  Ute Häußler  |  Head of Marketing Communications

u.haeussler@framos.com  |  FRAMOS GmbH


