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experience an increase in thermal stability and the concentration of pollutants in the epilimnion, which will also 

lead to a restructuring of the entire ecosystem. Examples of such reservoirs are Dolgoe, Balduk, Voloso Yuzhny. 

All of them are located in Poozerie. 

Medium-stable mesotrophic and eutrophic lakes (Richie, Snudy, Kroman, Sominskoye, etc.) with stability 

indices 0,452–0,558 are more resistant to changes in the natural regime. They differ in less depth than unstable 

lakes, as well as more intensive mixing of the water mass, contributing to the oxidation of pollutants. Therefore, 

the thermal stratification in them will increase slightly, and external water exchange, whose rate is higher than 

that of the lakes of the first group, will contribute to the removal of nutrients. 

Stable mesotrophic and eutrophic medium-deep lakes (Naroch, Drivyaty, Lukomskoe) will experience the 

smallest changes with increasing water temperature. They are characterized by the highest values of integral indi-

ces of resistance to eutrophication (0,559–0,777). The water column in them isn’t stratified, which does not con-

tribute to the formation of vertical and horizontal heterogeneity of water masses. Relict lakes in Polesie 

(Vygonoshchanskoe, Chervonoe) are also quite stable. In the course of natural evolution, these limnosystems 

reached an extremely stable high-eutrophic state, therefore, even a significant increase in air and water tempera-

ture or an increase in anthropogenic load on them will not lead to a significant change in the trophic state of such 

lakes and their indices of resistance to eutrophication. However, due to shallow depths, the Polesie lakes are most 

vulnerable to a decrease in the regime of precipitation in the summer and a decrease in the level of groundwater. 
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The problem of pattern recognition has existed for a long time and the development of a universal algo-

rithm that would solve all the problems of pattern recognition is necessary. Each task is individual and even 

when recognizing existing text written on a piece of paper or on a road sign, various image processing algo-

rithms are required. 

Keywords: Raspberry Pi, OpenCV, computer vision system, images recognition, photo camera. 

The computer vision system is an open source library of algorithms and image processing functions, and 

general-purpose numerical algorithms. 

One of the main functions of the computer vision system is the "special points" method. “Special points” 

are unique characteristics of an object that allow you to map an object to itself or to similar classes of objects. 

When creating a system that will perform the function of pattern recognition, the need for compact equip-

ment should be taken into account. A single-board computer Raspberry Pi is used as the basis for computing. 

The tasks associated with processing images on personal computers cannot be classified as simple, espe-

cially since they cannot simply be transferred to low-power processors such as ARM. The first key point in the 

stable operation of OpenCV on RPi is the use of ARM NEON. That is, the use of a more powerful system core 

for quickly processing video stream and images, speech recognition and machine learning. 

Even with an optimized OpenCV installation on the Raspberry Pi, a single-board computer can handle up 

to ~ 0,9 frames per second when using deep learning to detect objects using Python and OpenCV. 

Optimization is necessary in order to demonstrate the object to the user, i.e. display on the screens. All 

marks will be displayed as selected rectangular areas: 
 

CLASSES = ["background", "chair","person", "sofa"] 

COLORS = np.random.uniform(0, 255, size=(len(CLASSES), 3)) 

print("[INFO] loading model...") 

net = cv2.dnn.readNetFromCaffe(args["prototxt"], args["model"]) 
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After the important, for the user, part of the code for selecting an object, you need to find this object and 

carry out its identification. Due to the small size of the device, a USB camera is used to process and take data. 

Receiving a video stream is accompanied by enumerating the received frames, converting them through a 

neural network and selecting an object in the correct frame. 

If the object belongs to the class, then the class label is retrieved and the coordinates of the bounding rec-

tangle are calculated. These coordinates will allow you to draw a bounding box around the object in the image 

along with the corresponding class label. 

Thus, the computer vision system used on the Raspberry Pi single-board computer is suitable for detecting 

moving objects in real time. The only problem is that the bandwidth of ~ 0,9 frames for detecting output ob-

jects will lag behind what is displayed in real time on the screen. 

If a fast-moving object is recognized, then it, with a high degree of probability, will be skipped, because 

the object will be outside the frame before the response of the neural network. 

BIBLIOGRAPHY 

1. Gonzalez, R. Digital image processing / R. Gonzalez, R.  Woods. – M. : Technosphere, 2005. – 457 p. 

2. Documentation for the configuration and operation of the Raspberry Pi [Electronic resource]. – URL: 

www. raspberrypi.org / documentation. – Date access: 10.10.2019. 

PHYSICS OF SEMICONDUCTOR DETECTORS 

S. Tsypko 

Belarusian State University, ISEI BSU, 

Minsk, Republic of Belarus 

snowleopardstb@gmail.com 

Since the invention of nuclear radiation detectors about 115 years ago, they have become the sixth human 

feeling and have significantly expanded the range of his perception of environment. Nowadays there are a 

large number of reliable devices to detect and measure ionizing radiation. Due to the existence of these devic-

es, the nature of radiation and its sources has been studied. Detectors are used in medicine, industry, in science, 

in the field of nuclear and radiation safety. 

Keywords: radiation, semiconductor, photocell, detector, photodiode. 

In 1888, a professor Alexander Stoletov discovered the photoelectric effect. It is the basis of the action of 

devices called photocells. Under the influence of external factors, some electrons pass from the valence band 

of the atom to the conduction band. As result of the application of voltage in the electric circuit, current in-

creases. As a result of ionizing radiation the neutral atoms and molecules of the substance get an electric 

charge. Alpha, beta, gamma radiation, x-rays, neutron flux have a direct and indirect ionizing effect. Particle 

registration began with the use of a zinc sulphide screen; vapour-saturated chambers, photo-emulsions, scintil-

lators, and gas-filled detectors were used. The advantage of using solid-state detectors having a relatively small 

size, a much higher density of the working medium (about 1000 times) compared with gases was found later. 

A semiconductor is a substance electrical conductivity of which strongly depends on the influence of ex-

ternal factors (temperature, electric field, light, radiation). When a temperature T> 0 is more than zero, a part 

of the electrons passes from the valence band to the free band. Two partially filled zones become the conduc-

tion zones and a substance becomes a conductor. Electrons and holes create current in intrinsic semiconduc-

tors, electrons carry charge in impurity donor semiconductors, and holes in acceptor semiconductors. Electrons 

and holes in this case are the main carriers of charge minor carriers also take place. 

A diode is a two-electrode electro vacuum, ionic, or semiconductor device with the property of conduct-

ing current mainly in one direction. A photodiode is a semiconductor diode, the design of which allows the 

working medium to perceive optical radiation. The case of the photodiode has a special transparent window, 

behind which there is a photosensitive area of a semiconductor crystal. Minor carriers of charge determine the 

parameters of photodiodes. A semiconductor detector is a device for detecting ionizing radiation. Its main ele-

ment is a semiconductor crystal. At the p-n junction boundary, a double electrostatic layer forms because of the 

interaction of donor and acceptor ions, electrons, and holes. The application of reverse voltage to the crystal 

enhances the action of the double electrostatic layer. In the centre of the semiconductor material, a depleted 

transition region appears, consisting of semiconductor atoms, donor ions, and acceptors without charge carri-

ers. This area is sensitive to radiation and, depending on the device of the detector, defines beta, gamma radia-

tion or charged particles. High-purity semiconductors in the region of not too low temperatures have electrical 


