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This paper represents theoretical calculations related to newly synthetized phenol compound for defining its
optimized geometry, free energy and form of molecular orbitals participated in formation of UV/Vis spectrum.

B oroif cTare TpeACTAaBICHBI TEOPETHYECKHWE pAacueThl HOBOTO coeauHeHHs N-(2-THapokcu-3,5-
nqumsonporiheHnt) 6eH3eHCyTb(hoHaMuUIa TS ONPEIEICHIs €T0 PaBHOBECHOI TeOMETPHH, CBOOOIHOM YHEPTUH
¥ BUJIa MOJIEKYJISIPHBIX OpOHTAJIEH, Y4acTBYIOIINX B (POPMUPOBAHHMH CIEKTPa ITOTIOLICHHSI.
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For calculations, we used a personal computer with an intel core 17 processor (2.21 GHz CPU) with the Ubuntu
18.04 operating system installed. When calculating the initial geometry of a molecule with an N-(2-hydroxy-3,5-
diisopropylpheny) benzene sulfonamide compound base, the method of molecular mechanics (MM+) of the Hyper
Chem 08 software package was chosen. calculation parameters depending on the specific problem. The starting
geometry of the molecule was additionally optimized in the solvent medium of Water by the semiempirical PM6
method of the Gaussian 16 software package until the global minimum of the total energy of the systems under study
was reached. To find the global energy minimum and the most stable conformers, we analyzed all stationary points
on the potential energy surface of molecules. The PM6 method is used to find optimized geometric configurations,
the total energy of molecules, electronic properties, and the enthalpy of formation of substances [2]. The Gauss View
06 program was used to visualize the results. The equilibrium geometry of the molecule by the PM6 semiempirical
method is shown in Figure 1.

Figure 1 — Optimized molecule by PM6 method
Quantum Chemical Simulation of the Equilibrium Geometry and Electronic Structure of N-(2-hydroxy-3,5-

diisopropylpheny) benzenesulfonamide. Full optimization and calculation of the electronic structure were carried out
by PM6 method. This method is used to calculate the optimized geometries, electronic absorption spectra, total energy
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and heat of formation, and was used by us to calculate the electronic absorption spectrum of N-(2-hydroxy-3,5- diisopro-
pylpheny) benzenesulfonamide. Electronic spectrum of the N-(2-hydroxy-3,5- diisopropylpheny) benzenesulfonamide
is calculated for 10 one-electron excitations in the region 276.79-595.40 nm. The results of calculation of the absorption
spectrum are given in the table.

The maximum wavelength with a high oscillator strength was observed at A = 291.63 nm and f = 0.0441 (Table,
Fig. 2, 3). The calculation showed that the strongest electron transition is observed at the absorption maximum of 291.63
nm, which refers to the electron transition to the excited singlet state

S,—S;. The remaining transitions have a small value of f and are forbidden by symmetry.

The theoretical absorption spectrum of the optimized molecule in a solvent medium was calculated using the Gauss-
ian 16 software package using PM6 method. The calculated electronic absorption spectrum of a molecule in a solvent
medium is shown in Figure 2.

UV-Vis Spectrum
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Figure 2 — Absorption spectrum of the title molecule
Table — Calculated electronic absorption spectrum of the molecule (4)
Egtc;;[zd Wa\(lﬁllil)lgth E];:l)ég;t(f{l/) Configurations Composition (corresponding transition orbitals) S?;ﬂg:g(z;)
-0.15(61->64)-0.27(61->66)-0.10(62->63)-0.47(62->64)+0.21(62->66)-
S—S, 502.50 2.4674 0.28(62 -> 67) 0.0413
S,—S, | 436.83 2.8383 0.22(61->64)+0.20(61->67)-0.29(62->64)-0.55(62 -> 66) 0.0576
S0—S, 393.45 3.1512 0.12(40->68)-0.47(59->63)-0.46(60->65) 0.0016
0.24(59->65)-0.46(60->63)+0.12(61->66)-0.14(62->63)-0.17(62-
S0—S, 369.30 3.3573 >64)+0.32(62->67) 0.0395
0.10(58->64)+0.22(59->65)-0.41(60->63)-0.12(61->66)+0.10(62-
Si=8s | 36549 3.3923 >63)10.21(62->64)-0.36(62->67)+0.10(62->71) 0.0163
S—S, 309.12 4.0109 -0.30(61->64)+0.46(61->66)+0.15(62->64)-0.20(62->66)+0.25(62->67) 0.3583
S,—S, | 307.58 4.0309 -0.30(61->64)+0.31(61->66)-0.33(61->67)-0.25(62->66)-0.12(62->67) 0.4533
-0.11(61->67)-0.13(61->69)+0.45(62->69)-0.16(62->70)-0.27(62->71)-
Sy—Sq 291.63 4.2515 0.22(62->73)+0.11(62->78) 0.0441
S,—S, | 284.18 4.3628 -0.64(62->63)+0.18(62->64) 0.0115
S;—S,, 269.26 4.6046 0.47(59->63)-0.46(60->65) 0.6897
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Figure 3 — Types of molecular orbitals involved in the formation
of the absorption spectrum of a molecule (4) at A = 297.63nm
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Conclusion. We used a personal computer with an intel core i7 processor (2.21 GHz CPU) with the Ubuntu
18.04 operating system installed. When calculating the initial geometry of a molecule with an N-(2-hydroxy-3,5-
diisopropylpheny) benzene sulfonamide compound base, the method of molecular mechanics (MM+) of the Hyper
Chem 08 software package was chosen. The maximum wavelength with a high oscillator strength was observed at
A =291.63 nm and = 0.0441 (Table, Fig. 2,3). The calculation showed that the strongest electron transition is observed
at the absorption maximum of 291.63 nm, which refers to the electron transition to the excited singlet state S;—S,. The
remaining transitions have a small value of f and are forbidden by symmetry.
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IIpencraBieHbl peann30BaHHBIE AITOPUTMBI MO0 CO3/1aHUI0 MHTEpdeEiica «4eI0BEK-KOMIIBIOTEP», OCHO-
BaHHBIC Ha TEXHOJOIHMHM KOMIIBIOTEPHOI'O 3PEHUS M PEIICHUH 3a7adl PAaclO3HABAHMS KOMIIBIOTEPOM >KECTOB
MOJIb30BATEIIS.

Implemented algorithms for creating a human-computer interface based on computer vision technology and
solving the problem of recognizing user gestures by a computer are presented.

Knrouesvie cnosa: xommsiotepHoe 3perue, CV, ananm3 n3o0paxeHuH, JOTOIHEHHAS PeaTbHOCTD, KITFOUEBBIE TOUKH
pyku, ppeiimBopk MEDIAPIPE.

Keywords: computer vision, CV, image analysis, augmented reality, hand keypoints, framework MEDIAPIPE.
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BBesenue. BeraucianTenpHble MOIHOCTH COBPEMEHHOH KOMITBIOTEPHOM TEXHUKH, TOBBILIICHHE KauyecTBa U CKOPO-
cTH 00pabOTKH ayuo- U BUACOMH(OPMALIUK CIOCOOHBI BO MHOT'OM M3MEHHTh Ka4eCTBO >KU3HU COBPEMEHHOIO YeloBe-
Ka. ABTOMaTHU3MPOBAHHBIE CUCTEMBI M alllapaTHO-IIPOrpaMMHbIE KOMIUIEKCHI, OCHOBaHHbIE Ha 00paboTKe HH(OPMAIUU
C IIOMOIIBIO TEXHOJIOTUM KOMIIBIOTCPHOT'O 3pC€HUA U UCKYCCTBECHHOT'O MHTCIIJICKTA — HaI/I6OHee TIPUOPUTETHBLIC HAITPABJIC-
HHS IPUKJIAJHBIX UCCIEA0BAHUH.

KommprorepHOe 3peHne — 3T0 00J1acTh HCKYyCCTBEHHOTO WHTEIUIEKTA, CBA3aHHAas ¢ (huKcanneil 1 00paboTKoH Hermo -
BIDKHBIX H IBIKYIIAXCS OOBEKTOB IPH MOMOIIH KOMITbEoTepa. C OMOIIIBIO 3pSHUS JIFOIN BOCIPHHUMAIOT OKPYKAFOIIUH
mup. Ho ncnosnb3oBaHue 3pUTENBHOI CHCTEMBI YEJIOBEKa OIPaHMYCHO PsIOM OOBEKTHBHBIX M CyOBEKTUBHBIX OCOOCH-
HOCTEH, 4TO TpeOyeT MCIIOIb30BaHMs JONOJIHHUTEIBHBIX YCTpoiicTB. KommbloTepHOe 3peHue BKIoYaeT B cedst Habop
METOAO0B, HAZICIIAIOINUX KOMIIBIOTCP CHOCO6HOCTI)IO «YBUJACTH» U U3BJICUDb U3 YBUJICHHOIO MOJIC3HYIO I/IH(I)OpMaHI/IIO. I[J'I)I
3TOTO MCIOJB3YIOT TEXHOIOTUH MAIIMHHOTO O0yYeHHSI.
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