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Анотація 

Використання обладнання для автоматичного сортування твердих побутових відходів з системою 

оптичного розпізнавання дозволяє багаторазово збільшити швидкість сортування в порівнянні з ручною 

працею. Крім того, можливість ідентифікації понад тисячі матеріалів (за кольором і хімічним складом) 

відкриває широкі перспективи промислового застосування даних технологій. 
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Abstract 

The use of automatic sorting equipment for municipal solid waste with an optical recognition system makes it 

possible to increase the sorting speed many times than over manual labor. In addition, the ability to identify more than 

a thousand materials (in color and chemical composition) opens wide prospects for industrial applications of these 

technologies. 
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Introduction 

Reducing the number of landfills of municipal solid waste (MSW) is a vital condition for ensuring 

environmental balance [1-3]. It is possible to recycle waste in order to achieve maximum ecosystem stability. 

Unlike industrial waste [4-6], MSW is characterized by a huge heterogeneity, which makes it difficult to 

process it. 

It is proved that at least 50% of MSW fractions can be prepared for reuse and recycling to ensure safety 

for human health and reduce harm to the natural environment, to eliminate the risks of water, air, soil 

contamination, threats to plants or animals, inconveniences in the form of noise or smell [7]. 

Research results 

In common practice, there is a distinction between manual [8] and automatic [9] sorting of solid waste. In 

manual sorting, the recognition of the desired materials is performed visually by the staff, and the selection is 

carried out manually, although some auxiliary operations (feeding the material to the sorting conveyor, pre-

sieving by size) can be mechanized. Automatic sorting lines make manual work much easier, but the 

recognition of certain components is usually performed by a human. On fully automatic material sorting 

lines, the entire waste sorting process (identification, selection of materials and their separation from the 

General flow) takes place without the participation of personnel [10]. 

As a rule, automatic sorting technologies are based on the use of sensors [11, 12] and [13, 14] recognition 

of materials by irradiating the waste stream with a certain wavelength, and subsequent spectral analysis of 

the radiation reflected from the surface of the material [15]. 

Opto-mechanical sorting lines can also be used to separate such materials: 

- minerals: precious metals (platinum, gold), diamonds, coal, ferrous metals, copper, minerals, slags, 

tailings, etc. 

- food: vegetables, fruits, dried fruits, nuts, seeds, seafood, husks, etc. 

- waste: both small (MSW [16-18], electronic meal) and large-sized after pre-grinding [19] (large-sized 

and construction waste, old cars, etc.). 

One of the manufacturers of sorting systems is the company "TOMRA". Let's consider the structure and 

operation of the sorting line using the Autosort scanner and the Flying Beam technology, shown in 

Fig. 1 [20]. 



 
Fig. 1 automatic sorting line operation Diagram: 

1 – feed of unsorted material; 2 – spectrometric scanner; 3 – distribution cameras 

 

The material for sorting 1 is evenly fed through the conveyor to the sensor area 2. the Technology is 

based on irradiating the waste surface with light with a visible spectrum wavelength (VIS sensor), or with 

light with a wavelength in the infrared range, closer to the visible spectrum (NIR sensor). VIS technology 

provides color recognition of the material, NIR technology determines the chemical composition. 

Recognition is performed by comparing the spectrum of the light signal reflected from the surface with the 

existing spectrum in the system database. 

At the end of the conveyor there are one or two pneumatic modules. After recognizing the component that 

is needed for sorting, the necessary gateways open after the estimated time, and the recognized component is 

filtered out of the stream using compressed air. Thus, two or three fractions can be separated from the 

material flow (provided that the second pneumatic module Flying Beam is installed) 3. 

The purity of sorting depends not only on the quality of the material, but also on the accuracy of the 

application of compressed air force. 

In this line, the sorting cleanliness is ensured by a high density of scanning the surface of the conveyor 

with the material (320 thousand points per second). This density allows you to determine not only the 

material of the scanning object, but also the surface area it occupies. The equipment can distinguish up to 

1400 components by type, color and chemical composition. 

The width of the scanning working area of a single machine, depending on the type and size, is from 600 

to 2800 mm, providing productivity from 14 to 130 t/h. The overall performance of the line depends on the 

layout of the equipment and is usually limited by the speed of the conveyors [21]. 

With the development of waste sorting and recycling technologies, humanity will be able to overcome the 

environmental crisis, as well as increase the percentage of reported citizens who will be responsible for 

sorting waste in their homes [22]. 

Conclusions 

To sum up, we can say that sensors of automatic sorting lines allow us to distinguish components of solid 

household waste by a specific radiation spectrum for each material and thus distinguish components that 

often do not visually differ from each other. In addition, automatic material sorting lines significantly 

outperform manual labor in terms of productivity. 
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