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Automation Hardware and software Department

Kyiv polytechnic institute (since 2016 — National Technical University of (b' No19)

Ukraine “lgor Sikorsky Kyiv Polytechnic Institute”) was founded in 1898.
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Automation Hardware and Software Department,
National Technical University of Ukraine “Igor Sikorsky
Kyiv Polytechnic Institute”

The most famous graduates are:
Igor Sikorsky was studying in KPl in 1907-1911. while studying at the university, he designed and
built his first aircraft. It was at the university that he began building his first helicopter, then he
has moved to US and in 1923 founded his own company - the Sikorsky Aircraft Corporation

Evgeny Paton, the inventor of electrical welding. He created methods
used in the design of rational bridge spans, investigated the conditions
of their operation, and suggested methods for restoring damaged
bridges. He carried out research on the fundamentals of welding, how
to calculate the strength of welded structures, and the mechanization
of welding processes. He supervised the development of automatic
submerged arc welding.

Sergei Korolev, a Soviet rocket engineer who played a central role in the Space
Race of the 1950s and 60s. He was the Senior engineer in the development of the
R-7 Rocket, launched the first human, Yuri Gagarin, into space.
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http://www.un.org/sustainabledevelopment/development-agenda-retired/

Global challenges

COVID-19, etc. War in Ukraine
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CovSecurity
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16 0,0517 0,5234 0,7438
(5;5) 32 (2;2) 32 10 0,9861 0,0458 0,6445 0,8438 0,7028
(5;5) 64 (2;2) 32 10 0,9888 0,0378 0,8429 0,6616 0,6628
(5;5) {16; 16} (2;2) 32 10 0,9782 0,0624 0,89 0,4211 0,8238
(5;5) {32; 32} (2;2) 32 10 0,9787 0,0655 0,8957 0,3735 0,7799
(5;5) {64; 64} (2;2) 32 10 0,9629 0,101 0,87 0,4084 0,7771
(5;5)  {128;128} (2;2) 32 10 0,9676 0,98 0,8924 0,4196 0,8057
(5;5) {32; 64} (2;2) 32 10 0,9823 0,0536 0,8967 0,431 0,7923
(5;5) {64; 128} (2;2) 32 10 0,9775 0,0654 0,9048 0,3694 0,8047
(5;5)  {32;32;32} (2;2) 32 10 0,9643 0,0965 0,9176 0,2686 0,8257
(5;5)  {64; 64; 64} (2;2) 32 10 0,9624 0,1071 0,9119 0,29 0,8371
(5;5)  {128;128;128} (2;2) 32 10 0,9605 0,1139 0,9262 0,2208 0,838
(5;5)  {16; 32; 64} (2;2) 32 10 0,9674 0,0956 0,9024 0,3196 0,8342
(5;5)  {32;64;128) (2;2) 32 10 0,9743 0,0773 0,9257 0,2752 0,8295
(5;5)  {16; 16; 16} (2;2) 32 10 0,953 0,1257 0,9252 0,2082 0,8695
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Sound identification system
for domestic actions recognition
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Sound identification system
for domestic actions recognition

The aim of the research was to improve accuracy of sounds
recognition. For this purpose we have offered the following
approach:

import required packages
compute mel spectrogram by use of librosa;
for each spectrogram do:

- compute the natural logarithm of mels element-wise;

- scale up to fit inside 8-bit range;

- put low frequencies at the bottom in the image;
- invert image;

- save image obtained as PNG.

@Ilbrosa Nz: NumPy [l Keras

Waveform of the domestic
activities sound

Input

Mel spectrogram
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to PNG image
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Sound identification system
for dOmeStIC aCtIOI’]S FECOgﬂItIOﬂ The classification performance accuracy

Dataset DASEE contains more than 110000 files which are
categorized into 11 classes. accuracy, %

aocuracy
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REB — Walking REscue robot. ONGOING




REB — Walking REscue robot. ONGOING
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REB — Walking REscue robot. ONGOING

Problems to be solved:

- Robot’s top platform stability which performs injured person transporting
- Obstacles detection considering complex and rocky terrain

- Path planning and correction




REB — Walking REscue robot. ONGOING
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Robot design Payload: 150 kg



REB — Walking REscue robot. ONGOING

Static modeling

Experiment 1 Experiment 2 Experiment 3
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Load varies from 10 to 200 kg



REB — Walking REscue robot. ONGOING

Displacement gradient

Experiment 1

Experiment 4
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REB — Walking REscue robot. ONGOING

Experiment 1

Experiment 2

Experiment 3
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Al for Definition of Chemical Composition
of Metal-Containing Substances

In 2017, Ukraine was the world’s eleventh largest steel

exporter. In 2018, Ukraine exported 15.1 million metric tons
of steel.

Ukraine's Exports of Steel Mill Products-2018 (Top Ten in Blue)

In 2020 Ukraine exported 136M tons of steel products to EU and
took 5% place

Import volume of finished steel products into the European Union in 2020, by country
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Chemical composition of metal-containing substances is Belarus

extremely important and specific task of modern metallurgical, . . 0

machine-building, processing, etc. productions. The relevance of e

Source Addiional Information:

this task is caused by ever-increasing requirements of global B e R
industrial market and international product quality standards.




Al for Definition of Chemical Composition
of Metal-Containing Substances

Existing methods and equipment

ISKROLINE 300
(‘Iskroline’, Russia)

Thermo ARL - ARL 4460 Spectrophotometer ULAB 102
Optical Emission Spectrometer (Ulab, China)
(Thermo Scientific, US)

Cons: the duration of chemical elements determination by optical emission spectrometer ARL 4460 is up to 1 min, poor
accuracy, e.i. error of the emission spectrometer for both ‘Iskroline 100’ and atomic emission spectrometer ‘ISKROLINE 300’
varies in range 0.5 to 40%



Al for Definition of Chemical Composition

of Metal-Containing Substances

Intelligent Precise Goniometric System (IPGS)
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1 —drive; 2 —table; 3 — rotating device; 4 —ring laser; 5 —
autocollimator; 6 — laser emitter; 7 — photosensor; 8 — power supply;
11 — PC with the installed software for chemical composition analysis
(11.1 — App; 11.2 — User interface)
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Al for Definition of Chemical Composition
of Metal-Containing Substances

Chemical element/ Spectral distribution Graph of spectral X1 5"7
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Fig. 1. Schematic model of the developed ANN ARoC: input neurons 256, hid-
den neurons 275, output neurons 62.



Al for Definition of Chemical Composition
of Metal-Containing Substances

Comparative characteristics of the proposed ANN ARoC with the existing methods
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