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QUALITY SERIES | hyperspectral imaging

It takes just seconds for a hyperspectral
camera to distinguish a brown shell
from a brown nut and then send a

signal for the foreign body to be ejected.
This guarantees that the consumer does
not come across disturbing shell residues
in end products such as muesli, cookies
or chocolate.    
Strelen Control Systems GmbH – a

Frankfurt based business that has been
active in the field of digital image pro-
cessing in combination with AI for over a
decade – has developed and applied hyper-
spectral technology in its new product
Safe-Ident Sort to detect and separate nuts
from unwanted by-products and foreign
objects. Remarkably, the system is even
able to detect quality defects on good prod-
ucts – for example, areas of mould, drying
of the product, or residues on its surface.
A conveyor belt feeds the unsorted bulk

material past a hyperspectral camera,
which continuously generates images and
passes them on to the in-house developed
image processing software. After the soft-
ware has analysed and evaluated the image
data, ejection nozzles are activated at the
right moment via a high-speed control
system to remove NIO portions of the
product with a burst of compressed air.

What makes a hyperspectral 
camera special?
Like the human eye, an ordinary RGB
camera works with the three basic colours:
red, green and blue. By mixing these
colours, all the hues of human vision can
be represented. But the necessary distinc-
tion between slightly varying shades of

brown – as in nuts and their shells – is
virtually impossible to achieve with such
a camera. 
In contrast, a hyperspectral camera

covers 250 spectral bands – the wave-
lengths ranging from visible to near
infrared. This enables the camera to recog-
nise individual spectra of light. It can thus
distinguish whether the same brown tone
is produced from one wavelength or several
superimposed wavelengths. Since the
hyperspectral camera can only record the
light spectra that are emitted by the illu-
mination and reflected by the inspected
product, special lighting is required. 
In the new Safe-Ident Sort tech-

nology, four halogen lamps provide 
indirect, continuous and complete illu-
mination for the corresponding test area
via a reflector screen.
The IO parts of the nuts to be processed

(almonds, hazelnuts, walnuts, cashews,
macadamia, peanuts and more) each have
clearly identifiable spectra. The software
analyses the images of the hyperspectral
camera at lightning speed, detects the
faulty spectra and can thus clearly identify
each particle and assign it to the category
IO or NIO. In order to guarantee the

purity of the end product, the sorting
system only recognises faultless parts as
IO and rejects all parts that do not match.

32 high-precision 
nozzles ensure grade purity
In order to remove faulty parts and foreign
bodies, the conveyor belt ends at a deflec-
tion roller and the bulk material falls over
an edge. While falling, one or more of the
32 installed high-precision nozzles eject a
precisely targeted stream of air cata-
pulting the NIO components from the
trajectory into the reject container. 
The good parts then fall freely into the
receiving container. The air blasts from
the nozzles are triggered by a high-speed
control system (PLC), which in turn
responds to commands from the image
processing software. 
The system can be quickly and easily

adjusted to different products. No conver-
sion or exchange of components is neces-
sary, only a parameter change in the
software programming.
The result is a fast, reliable and flex-

ible sorting of any kind of bulk material
– and, most importantly, the ultimate out-
come is a pure end-product.                  o

NEW TECH SORTS BULK 
MATERIAL TO ACHIEVE 
A PURE END PRODUCT
Strelen Control Systems GmbH – a technology-software

expert in image processing and automation – has

developed an array of solutions for F&B inspection,

analysis and quality control over the past decade. Utilising

hyperspectral technology, the company’s latest product,

Safe-Ident Sort, is able to detect and separate nuts from

unwanted by-products and foreign objects, helping food

processors to achieve a pure end-product.
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