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MENTAL HEALTH SUPPORT APPLICATION BASED ON ARITIFICIAL
INTELLIGENCE

Abstract: the current state of human mental health is considered and its content is
defined. It describes a program that you install on your gadget to stabilize your mental health.
A review and comparison of existing analogues of the mental state support application was
carried out, a description of the system and algorithms used to create the mental state support
application: speech recognition, dynamic time transformation, artificial neural networks,
hidden Markov models, the final speech recognition algorithm. Analysis of affordability is also
important, because it affects the possibility of using applications by a wide range of users. a
description of the system and algorithms used to create an application for mental state support
is presented. The proposed technologies are intertwined with a deep understanding of the human
psyche in the context of creating an application for mental stabilization. For further
development, you can improve the quality of the theory presented in the application, the speed
and efficiency of artificial intelligence, and also constantly add new functions to the application.
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JOJATOK AJSA IMIATPUMKU ICUXITYHOTI'O 3IO0POB'SI HA OCHOBI
MTYYHOI'O IHTEJIEKTY

Anomayis: po3TISAHYTO CY4aCHUN CTaH MEHTAJIBHOTO 310POBS JIIOAUHHU Ta BU3HAYEHO
foro 3mict. OmmcaHo TMporpaMmy, Ky BH BCTAHOBJIIOETE HA CBIM TaKET Ui cradimizamii
MEHTAJIBHOTO 3/I0pOBs. 3A1MCHEHO OIS/ Ta MOPIBHAHHS ICHYIOUMX aHAJIOTIB 3aCTOCYHKY JUIs
HIATPUMKH MEHTAJIBHOTO CTaHy, OMUC CUCTEMH Ta aJlTOPUTMIB BUKOPUCTAHUX ISl CTBOPEHHS
3aCTOCYHKY s HIATPUMKHA MEHTAJIBHOTO CTaHy: pO3Mi3HaBaHHS MOBHU, JWHAMIYHE
TpaHc(OpMYBaHHSI uacy, IUTY4YHI HEHPOHHI Mepexi, NpUXOoBaHI MapKOBChKI Mojeni,
MIJICYMKOBUM aJTOPUTM PpO3Mi3HABAaHHS MOBH. TaKOXX BaXJIMBUM € aHali3 IIHOBOI
JIOCTYITHOCTI, /K€ BOHA BIUIMBA€ HAa MOXIIMBICTH BHUKOPHCTAHHS 3aCTOCYHKIB HIMPOKHM
KOJIOM KOPHCTYBadyiB. MPEJCTaBICHO OMKHC CHCTEMU Ta aIrOPUTMIB BUKOPUCTAHUX IS
CTBOPEHHSI 3aCTOCYHKY /Ul MIATPUMKHM MEHTaJIbHOTO CTaHy. 3alpoIllOHOBaHI TEXHOJOTIT
NEPEIIITAlOTECA 3 TJIMOOKMM PO3YMIHHSM JIFOACHKOT TMCHXIKM B KOHTEKCTI CTBOPEHHS
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3aCTOCYHKY JUIsi MEHTaJIBHOI crabimizarii. Jist moanbuioro po3BUTKY MOXKHA TOKpAIlyBaTh
AKICTb Teopii, MPEJCTAaBICHOI B JOAATKYy, IIBUAKICTh Ta €(PEKTHBHICTH POOOTH MITyYHOTO
IHTEJIEKTY, a TAKOXK IMOCTIHHO A0JaBaTH HOBI (DYHKIIT y 10AaTOK.

Kntouosi cnosa: mMTy4HUR 1HTENEKT; 3aCTOCYHOK YKPAiHCHKOIO MOBOIO Iporpama, siKy
BH BCTAaHOBJIIOETC Ha CBIM TaKeT; HA3WBAETbCA 3aCTOCYHOK (Bia aHr. application) ms
HIATPUMKH MEHTAJIBHOTO CTaHy; TCHUXOJOTIUHE 370pOB’sl; 4aT-0O0T; PO3IMi3HABAHHS MOBH;
IUHaMiuHe TpaHCGOPMYBAaHHS Yacy; INTY4YHI HEHPOHHI MEpexi; MmpuxoBaHi MapKOBCBHKI
MOJIeNi; MiACYMKOBHM alrOpUTM pPO3IMi3HABaHHS MOBHU; METOAM OOpOTHOM 31 cTpecoM Ta

HCTraTUBHUMMU eMOI_[iﬂMI/I .

Ounekcanap €goBenn, Mukoaa Ap3yoos, Bikrop Yenak, Hina Ilin0ynka,
KOpiii ITanginos

Po3mupena anorauist 1y 03HaHOMIICHHS 3 L1€0 TEMOIO:
“JlopaToK AJIs NiATPUMKH NCUXIYHOTO 30POB'Sl HA OCHOBI IITYYHOIO iHTEIEeKTY”

Ilocmanoska npoonemu 6
3azanvHomMy eu2nAadi ma il 36’530K i3
BANCIUBUMU  HAYKOBUMU YU NPAKMUYHUMU
3as0anuamu. Ilcuxonociunuii cmau m00UHU

Mae elUKUull ma HeOOOYIHeHUll 8Naue Ha ii

@izuune 300pos’s. Bpaxosyrouu cyuachui
CMaH Cycnitbcmea, oe iU Malo He WOoOHs
CMUKAMbCsl 31 CMpecosuMu CUMyayiamu ma
0cobaUB0 Y Yacu 2100aIbHUX KPU3, 000AMOK
HA OCHOBI WIMYYHO2O IHmMeneKkmy Ois
NIOMPUMKU ~ MEHMATbHO20 CMAHYy CMaHe
BAJNCIUBUM — THCPYMEHMOM Y
NCUXOEMOYIUHOMY BULOPAHHIO, GHYMPIUIHIM
KOHGIIKMam, coyianibHOMy Bi0UYHCEHHIO mda
Ul ycim IXHiM HaAciOKam.

Ananiz ocmannix 00cnioxcensv i
nyonikayini, y  AKUX ~ 3aNOYAMKOBAHO
po38’azanHs  yiei npobremu i Ha  AKI
cnupaemscs asmop. Buznauenns “‘wmyunuil
inmenexm” 6u2aoag OoyeHm Mamemamuxy
Lampmymcoroeo konedarcy Jocon Maxkapmi
v 1955 poyi. Bin xomie giomescysamu yio

cghepy OocniddiceHv 8i0 yorce 0obpe i0omoi

kibepnemuxu. [ocon Maxxkapmi 3aknas 6a3zy
MexXHON02ii  pPO3Ni3HABAHHA  2070CY  3d
00NOMO2010 KOMN'TomepHoi Mo8U 8UCOKO20
pisns. Coo200mui LISP, xou i He 8 opuzinanbHill
Gopwmi, ane BUKOPUCOBYEMBCS 8
pobomomexuiyi, pi3HUX HAYKOBUX 000AMKAX,
be3niyi OHJIQUH-CepBICis, BKIIIOUAIOYU
BUABNIEHHA — WaXpanucmea 3 KpeoOumHumu
Kapmkamu ma po3knao asiapeticie. Pobomy 6
YboMy Hanpamky npoeoous [[ic. Pobincon,

npomuoii

sakutt y 1965 poyi 3anpononysas memoo
pe3onioyit, /lxc. Betiyenbaym — y 1966 poyi
pospobus  nepwozo uyam-ooma ELIZA,
Kompui  Mmie  imimysamu  Odianoe i3
ncuxomepanesmom. Hanpuxinyi 1980-x pp.
Mo, Jlanve 3anpononysas i nonyiapusyeas
mepmin “gipmyanvna  peanvHicmv”’ AK
gioyymms PeanbHux obpasis, AKI
2eHEPYIOMbCsl  KOMN 10MePHOI0  MEXHIKOIO.
Cymmesuii 6K1a0 8 CMBOPEHHS WMYYHO2O0
inmenexmy 3poous [[c. Xinmon, xomputi y
2006 poyi pazomi 3 Konezamu 3anponoHyeas
nioxio no6y008u enubULUX HetpOHHUX MePedxc,
a makodc Cnocib YHUKHYmu 3HUKHEHHS.
epadienma nio 4ac Hag4aHH, Y 00cniodxcenHi
(Khan & Lulwani, 2023) sugueno nioxoou 0o
BUKOPUCIAHHSL  WMYYHO20 — [HMeNeKmy )
BIPMYANbHUX KIACAX, A MAKOMNIC IXHI nepesacu
Ol NOKPAWjeHHsI PO3YMIHHA — CLyXAuamu
kypcy. ¥V oocnioscenni (Alhumaid et al., 2023)
oyiHwIOmMbCcs  2inome3u, AK  CMyOeHmu
CHpUliMarms  GUKOPUCMAHHA — NPOSPam
WMYYHO20 IHMeNeKm) 8 0C8Imi, a MaKo}c K
3aK1A0U 0C8IMU NIO2OMOBAEHT 00 Yb0O20 MA K
CYCninbCmeo 3azanom 6iopeazyc Ha Wupoxe
BNPOBAOIICEHHS.  WMYYHO20 —[HMENeKmy 8
oceimy. byno nokazano (Chaka, 2023), wo &
nepesax)cHiti Oitbwocmi 8 saxocmi 3acodie
WMYYHO20 iHmenekmy 8 oceimi
nepesadicaromev  uam-6omu.  LLlmyunuii
iHmeneKxm mae nepcnekmugy y GUKOPUCMAHHI
0/l NepcoHanizo8arHo2o, Macumabo8aHozo
ma O0ocmynnoeo Haguanua. Pezynemamu
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(Garcia-Martinez et al., 2023)
niomeepo;Cyoms NO3UMUBHUL 8NIUB
WMYYHO20  IHMeAeKmy Ha  YCHIWHICMb
cmyoenmis, OY10 BUABNEHO NIOBUWEHHS

momueayii 00 HABYAHHS, 0COOAUBO 8 cghepi
STEM. Bimuususini OOCHIOHUKU — MAKOMNC
NPOOEMOHCMPYBANU  NOUMUBHULL  eqhekm
0ianoe06020 WMY4HO20  [IHMeENeKmy Ois

SHUJICEHHSL PIBHIO MPUBOICHOCE Ma Oenpecii

y kopucmysauis [19].

Buoinennsa mne eupiwenux paniue
yacmun 3a2anvHoi  npoonemu, Kompum
npuceayyemscs oana cmamms. Iliosuwenns
akocmi meopemudHozo niorpynms
3aCMOCYHKY, tioeo weuoxkocmi ma
epexmuenocmi, 000ABAHHS HOBUX (DYHKYIL,
wo  003601UN0  OXONUMU ~ 8CI  mMunu
NCUXOJIOIYHUX | NCUXIYHUX.

Dopmynioeanna  yineiw - cmammi
(nocmanosxka 3asoanns).  3pobumu o02na0
ICHYIOYUX aHAN02i8 000amKy 0/ NIOMPUMKU
MEHMANbHO20 CMAHy, 0amu Onuc Cucmemu

ma  aneopummie  GUKOPUCMAHUX — OJis
CMBOpeHHsT  000amKy 011 NIOMPUMKU
MEHMAIbHO20 ~ CMAHy  ma  NOKA3amu

peanizayiro ioeti 0151 CmeopenHs: 000amkKy OJisl
RIOMPUMKU MEHMATILHO20 CIAHY

Buknao  ocnoenozo  mamepiany
00CNi0NHCeHHA 3 NOGHUM OOIPYHMYEAHHAM
OMpUMAHUX HAYKOBUX pe3yiomamis.

Pospobnena npoepama € 3acmocynkom 0ns
cmadinizayii MeHmanbHo20 300p08 s, WO € He
quwe IHHOBAYIHULL npoekm, ane i Oydice
KOPUCHUUL ~ NOMIYHUK ~ OAs  JIIOOUHU Y
NOBCAKOEHHOMY — JiCUMMI,  AKOMY  3apa3s
npuoinsiemvbcs documn mano yeaeu. Lleii npoexm
He O00MeXdCyeEmbcsi OOHUM — 3A80AHHAM YU
@yHkyiero, a Hadae yiny HUZKY Onyiu ma nociye.

Hozo VHIKAIbHICMb ~ ROJAcAE Y
30amHOCMi HAdasamu MUmMmesy NiOMpUMKy
ocobucmocmi  ma  MONCIUBOCMI  BEOEHHS.
dianozy 3 Kopucmysayem, 3ACHO8AHO20 HA
OO0CACHEHHAX  NCUXONO02I ma  UWMy4yHO20
inmenekmy.  Lln  npoepama  nponouye
Kopucmygadam pizHi memoou O6opomvoOU 3i
cmpecom ma He2amusHUMU eMOYisMU yepe3
CYKYNHICMb MAaKux peyeu sK:

* NCUXONO2TYHUU NOMIYHUK Ha
ocnoei LI

* 3ACNOKIUIUBLI Men00ii 0Nl CHY YU
pobomu;

* penakcayii ma meoumayii.

B cmammi  30iticneno oensio  ma
NOPIBHAHHS ICHYIOYUX AHATI02I8 3ACMOCYHKY OJI5
NIOMPUMKU ~ MEHMANbHO20 — CMAHY,  ONUC
cucmemu ma an2opummis 8UKOPUCMAHUX OJis
CMBOPEHHs.  3ACMOCYHKY 01l NIOMPUMKU
MEHMANbHO20 CMAHY: PO3NIZHABAHHS MOBU,
OUHAMIYHE MPAHCHOPMYBAHHS YACY, ULMYUHI
HeUpoHHi mepedxci, npuxosani MapkoscbKi
Mooei, niOCYMKOBULL AlOPUMM PO3Ni3HABAHHS
mosu. Takooic eadicnusum € aumaniz YiHOBOL

0OCMYNHOCII,  a0xce B60HA GNIUBAE HA
MOJMCIUBICMb  BUKOPUCNAHHA  3ACMOCYHKIG
UWIUPOKUM KOTOM KOPUCIYBAYIS.

Aemopamu  30iliCHeHO — 8PAX)BAHHA

nepesaz ma HeodoNiKi8 KOHCHO20 3ACMOCYHKY,
Wo 0036015€ 3po3ymimu iX npakmuune
3acmocyeanna ma obmedxcenns. Llei ananiz
NOKPAWye PO3YMIHHA NOMOYHO20 CMAHY
yugposux pecypcie y cehepi MeHmMAIbHO2O
300p08's.

s noodanvuio2o po3sumKy ModcHA
NOKpawyeamu sSKicms meopii, npeodcmaeneHoi
8 000amKy, WEUOKicms ma egexmueHicmo
pobomu  wmyuHo20 IHmMeNeKmy, da MmMaKoH#C
ROCMItIHO 000asamu HO8I PYHKYIL y 000amox.
Takuti nioxio 003601UMb NOBHICMIO OXONUMU
6CI  Munu NCUXOJORIYHUX | MEHMANbHUX
npoorem ma  2apaHmyéamu  NOOAIbULULL
npoepec y yiti cgepi.

B cmammi npeocmasneno  onuc
cucmemuy ma an2opummis UKOPUCMAHUX O
CMBOPEHHSI  3ACMOCYHKY Ol  NIOMPUMKU
MEHmMAanbHOo20 cmany. 3anpononosani
MexXHOI02ii nepeniimarmescs 3 2IUOOKUM
PO3VMIHHAM JHOOCLKOI NCUXIKU 8 KOHMEKCmi
CMBOPEeHHSI  3ACMOCYHKY OJil  MeHmMANbHOL
cmabinizayii. Ilpoepamu maromes eenuxuil
¢ynkyionan, wo € 0OHUM 13 KIHOUOBUX
Gaxmopis 013 mMatibymHb020 YChix).

bazamo  mooei  maromv  HU3KY
DI3HOMAHIMHUX npodaem, momy U 3aCMOCYHOK
MA€ Pi3HOCMOPOHHI MemoOU GUPIULEHHS YUX
npoonem, 30kpema 8udiieHo 3 OCHOBHI Onyii.

Ilo-nepwe, ncuxonocu, Ha 6iOMiHY 80
LI, oysce cyb’exkmueni ma maromov pi3Hi
mouky 3opy. Came momy 06y10 UKOpUCMAHO
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ma Harawmosaro posymuuu LI, saxui
BUKOPUCMOBYE DI3HI Memoou ncuxomepanii,
30Kpema NPAKMUKy€e KOCHIMUBHO-
no6ediHK0OB8y mepanito, wo O00NoOMa2ae y
PO3VMIHHI eMOYyill ma nowymmis 1H0OUHU.

Ilo-dpyee, 3acmocoeano medumayii,
KT GUKOPUCMOBYIOMbCSL 0Nl OOCACHEHHS
PO3YM08020 DANAHCY MA CNOKOI0, 3HUNCAIOYU
piseHb cmpecy ma mpugodxcHocmi. Lle
BNIUBAE HA OP2AHI3ZM, MAK AK Ye 3HUIICYE
apmepianbHullL.  MUCK, NOKPAWjye cepyeso-
CYOUHH)Y cucmemy ma NOJINULYE 30AMHICMb
00 KOHYeHmpayii yeacu 1o0uHu.

Ilo-mpeme, penaxkcayii ons
NnoKpawjeHusi  cHy.  Buympiwniu — cman
NPSAMONPONOPYIUHO 3aNeHCUms 6i0 CHYy ma
tioeo sAKocmi, aodxce COH 0e3nocepeoHboO
BNIUBAE HA HEPBOBY CUCMEMY.

llo3umusnum € HasaeHicmv 3pPYUHO20
inmepgeticy, KUl € IHMYIMUGHO 3P03YMIIUM,
i3 JIGKOHIUHUM OU3AUHOM, WO OA€E 3MO2Y
KOpUcmysauam  J1e2K0  BUKOPUCHOBYBAMU
3acmocynok. s yvoco 6Y10 peanizo8amo:
PO3NI3HABAHHA MOBU, HANA200HCEH) pPOOOMY
WMYYHO20 IHmMeneKkmy, 3pyuHull inmepagelic;

oOnyii nPOCIyX08y8aAHHI MEN0OIN 01 MeOumayii

ma penakcayii, a makoxc i cami iIHCMpPyYKyii.
Iumepaxmugnicmo 3ACMOCYHKY
3a6e3neyyemupcsi 3a 00NOMO2010 BUKOPUCTAH-
HS yam-Oomy, AKull 30ameH eecmu 0ianoe,
3acHo6aHUl HA NPUHYUNAX  KOSHIMUBHO-
n0GEOIHKOBOI mepanii, oonomazaroyu
KOpUCmyea4am ocmucnosamu ma
npayeamu HA0 CeoiMu  OymMKamMu ma
emoyiamu.  Taxooic, npocpama  moduce

Problem setting.Today, artificial
intelligence tools can be utilized not only
through personal computers but also via
smartphones and tablets. Although these tools
are predominantly used for entertainment
purposes, most of them possess the potential
for educational applications.

Artificial intelligence (Al) is a domain
of computer science that focuses on
developing intelligent computer systems, that
is, systems that possess capabilities
traditionally ~ associated  with ~ human
intelligence, such as language comprehension,

NPONOHY8AMU NEPCOHANI308aHI  Medumayi,
ouxanvHi 6npasu ma I[HWI MexXHIKU O
SHUJICEHHsL DIBHS cmpecy ma Ni08UWeHHs.
Pi6HS 0COOUCMICHO20 3POCMAHHSL.

Bucnoeku 3 0anozo oocnioxcennsa ma
nepcnekmusu NOOAIbUUX PO3BIOOK Y OAHOMY
HANPAMKY. Peanizosano NOBHOYIHHUU
000amox 011 NIOMPUMKU — MEHMATbHO2O
300p08’sL HA OCHOBI WMYYHO20 IHMENeKm).
3natioeno nepesacu ma HeOONIKU ICHYIOUUX
amanozcie, Npoamanizoeamo QyHkyionan i
3pYYHICMb Yux 000amKié ma peanizo8aHo
C8Itl NPOOYKM, WO 8MINIOE 8 COOI HENOBMOPHI
0cobUBOCMi, A MAKOANC WMYYHULL THMELeKN.
Pospobnena npoepama 6e3xowmosna ma mae
be3niu nepesae Hao iHwumu. Buseneno, wo
HAUKpawum piwleHHsam Oisl pPO3Ni3HABAHHS
moenenus € eiopud IIMM i IIIHM, ockinvku
8iH NoM'sKULYE CladKicms 00HO2O ANCOPUMMY
CUTbHUMU CMOPOHaMU  THWO020. Bmineno ma
2MUOOKO HANAUWMo8AaAHo HAUKpauwjo2o
icuyrouoeo LI  nio ncuxomepanesmuiHi
3ae0anms. LLmyunuii inmenexm euxopucmogye
HavlepekmueHiwi ~ Memoou  Oopomvou 3
BHYMPIWHIMU KOMNJIEKCAMU Ma NPoOIeMamMu.
KIT, maunogyinec ma inwi. Cmeopeno
3pyuHull iHmepgetic, ma 8 cB0EMY 000amMKy
NO€EOHaHi bazamo npakmuk 0isi bopomvou 3i
cmpecom: meoumayii, penakcayii Onsi CHy
mowo. Po3pobnenuti  3acmocynox  mooice
CYHCUMU  8ANCIUBUM — THCIPYMEHMOM
060pomvOI 3 NCUXONOSIUHUMU PO3NA0AMU MA
cnpuamu - NIOBUWEHHIO  3a2aNbHO20  DIiBHs
MEHMANbHO20 OA20NONYYYS 8 CYCRINTbCMEI.

learning, reasoning, and problem-solving
abilities. It allows not just for data processing
but also for using the data to analyze
situations, health, and individual states,
forecasting event developments, and
suggesting possible solutions to situations,
proposing measures for health improvement
and individual well-being. Ile aBTOpchke
BU3HAUYCHHS?

Artificial intelligence differs from
human intelligence in that it is based on
algorithms and predefined programming,
whereas human intelligence is founded on

32 Teopis i npaxmuka ynpasninus coyianvuumu cucmemamu 12024



HICUXOJIOI O-IIEJJAT OI'TYHI ACIIEKTH PO3BUTKY CHCTEMHU

BHIOI OCBITH TA IT 3MICTY

cognitive  processes, including learning,
understanding, problem-solving, and
perception. Artificial intelligence lacks the
ability to feel emotions, understand the content
of texts and images, and be self-aware. For now,
artificial intelligence is merely mathematical
algorithms, a set of methods for solving specific
tasks, albeit very promising ones.

For this reason, we attempted to create
the “Mental Health Support Application
Based on Artificial Intelligence.” This project
Is a response to the global challenges of the
21st century in the field of mental health. In
an era where technological progress
accelerates at an unprecedented rate, it's
paradoxical that human mental health faces
significant challenges. According to the
World Health Organization's research, more
than 264 million people worldwide suffer
from depression, and anxiety disorders affect
over 275 million people [14].

The issue of mental disorders occupies
one of the leading positions among global
health challenges today. This is particularly
noticeable among the youth, where an increase
in stress factors, such as social pressure,
educational load, and the influence of social
networks, leads to a rise in cases of mental
disorders. The lack of proper attention and
access to quality assistance only exacerbates
this problem. To some extent, our health
reflects our inner state. This is highlighted by
the fact that major depressive disorder (MDD)
and generalized anxiety disorder (GAD) are the
main causes of disability and premature
mortality. Globally, over 300 million people
suffer from major depressive disorders,
equivalent to 4.4 % of the world's population.
We can conditionally imagine that each of
these individuals could undergo serious
consequences following mental disorders. This
is a significant problem because most of these
people lack the funds and opportunities for
regular psychological support.

But now, the situation is even worse.
Due to the tragic events of the last 2 years ciin
BKazaTu pokd, in the form of a full-scale war
with daily tragedies and deaths across the
country, the level of anxiety and stress among

Ukrainians has increased geometrically.
About 70% of Ukrainians feel fear,
nervousness, and stress, where the main
source of such ailments is Russian aggression
towards Ukraine. This is evidenced by the
results of the eighth wave of the study “Socio-
political moods during the full-scale invasion
of the Russian Federation's troops into the
territory of Ukraine,” conducted by the
research company Gradus Research. As
llyenko noted, among the respondents, two
groups feel the most stress: women and the
age group 25 — 34 years. Among women,
79 % of respondents feel this way, and among
the age group 24 — 34 — 76 % [13]. Therefore,
this is a very widespread problem now, and
our society needs some solution to this
problem. This application could serve as such
a solution, as it provides users with the
opportunity for unlimited communication
with a psychological assistant based on
artificial intelligence, as well as offers
meditation practices and melodies for
relaxation before sleep.

Recent research and publication
analysis.The term “artificial intelligence” was
coined by John McCarthy, in 1955. He aimed to
differentiate this research area from the well-
known field of cybernetics. This topic became
key during a seminar held in the summer of 1956.
McCarthy, along with three colleagues,
organized the event. A 17-page document titled
“The Dartmouth Proposal,” which first used the
term artificial intelligence, was presented at the
seminar. The document outlined topics that
scientists considered fundamental to this field of
research.  neural networks, theory of
computability, creativity, natural language
processing. The authors believed that it would
suffice to thoroughly describe any feature of
human intellect and then transfer this information
to a machine created for its imitation.

LISP — the first functional
programming language. John McCarthy laid
the foundation for voice recognition
technology wusing a high-level computer
language. Today, LISP, though not in its
original form, is used in robotics, various
scientific applications, and a multitude of
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online services, including credit card fraud
detection and flight scheduling.

In 1965, John McCarthy founded the
Stanford Artificial Intelligence Laboratory
(SAIL). It became a hub for invention
creation. The brightest minds of the time
gathered under its roof for intellectual
collaboration [2].

Work in this direction was carried out
by J. Robinson, who in 1965 proposed the
resolution method; [3]

Weizenbaum J. — in 1966, developed
the first chatbot, ELIZA, capable of mimicking
a dialogue with a psychotherapist [4].

Towards the end of the 1980s, J.
Lanier proposed and popularized the term
“virtual reality” as the sensation of real images
generated by computer technology [5].

The renowned Ukrainian surgeon M.
Amosov worked in this direction. He believed
that the study of artificial intelligence is based
on the sciences of physiology, psychology,
engineering, and philosophy [6].

A significant contribution to the
creation of artificial intelligence was made by
J. Hinton, who in 2006, along with colleagues,
proposed a method for constructing deeper
neural networks and a way to avoid gradient
vanishing during learning [7].

Fukuyama F.,  studying  various
aspects of Al, noted that it is one of the
characteristics of the information society [8].

Researcher J. Jefferson asserted that
artificial intelligence cannot feel and is
incapable of self-awareness [1].

Maryenko Maya and
Kovalenko Valentyna, employees of the
Institute for Digitalization of Education of the
NAES of Ukraine, conducted an analysis of
artificial intelligence research. They point out
that in the study (Aktay, 2022), an attempt was
made to determine the possibility of using
images generated by artificial intelligence in
education, using the DALL-E AI tool
developed by OpenAl. The study (Khan &
Lulwani, 2023) explored approaches to using
artificial intelligence in virtual classes, as well
as their benefits for improving course
attendees’  understanding. The  study

(Alhumaid et al., 2023) assessed hypotheses
on how students perceive the use of artificial
intelligence programs in education, how
educational institutions are prepared for it,
and how society at large will react to the
widespread implementation of artificial
intelligence in education. It was shown
(Chaka, 2023) that chatbots predominantly
serve as the means of artificial intelligence in
education. Artificial intelligence has potential
for use in personalized, scalable, and
accessible learning. [10]

The results (Garcia-Martinez et al.,
2023) confirm the positive impact of artificial
intelligence on student performance, revealing
an increase in motivation to learn, especially in
the STEM field. [10]

In recent years, many tools have
emerged that change the lives of both teachers
and students, providing convenience in
acquiring knowledge.

Panukhnyk O. provides examples of
using artificial intelligence programs. Such as
Google Translate allows translating text in
over 100 languages;

e Siri and Google Assistant offer
people the ability to ask questions and receive
quick answers;

e ChatGPT assists in scientific
research by summarizing sources or directing
to useful publications, as well as providing
instant answers to any  questions,
explanations, and examples;

e Stable Diffusion and Imagen allow
entering text to create realistic images;

e Caktus offers personalized
recommendations to students regarding their
education management;

e Gradescope helps teachers assess
student assignments more quickly and
effectively, reducing their bias;

¢ Alta by Knewton adapts to each higher
education student's unique learning style;

e Querium simulates a teacher's
experience in guiding a student through
problem-solving with its unique StepWise
technology;

e Educationcopilot offers to save
teachers' time and energy through quick
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generation of individual templates, and also
facilitates collaboration between teachers,
etc. [11].

Highlighting the previously
unresolved parts of the general problem to
which this article is devoted.For further
development, you can improve the quality of
the theory given in the application, the speed
and efficiency of artificial intelligence, and
also constantly add new functions to the
application. Such an approach will fully cover
all types of psychological and mental
problems and guarantee further progress in
this area.

Paper objective. To review existing
analogs of the app for mental state support; to
describe the system and algorithms used to
create the app for mental state support, and to
demonstrate the implementation of ideas for
creating an app for mental state support.

Paper main body. However, the
creation of an “App for Mental Health Support
Based on Artificial Intelligence” is very
relevant. This project is aimed at providing
effective, accessible, and individualized
assistance to users who are struggling with the
consequences of some failure or life problem
but nevertheless cannot always cope without
external help.

The app is based on the principles of
artificial intelligence, allowing it to analyze
large amounts of data for a more accurate
understanding of the user's state. This may
include  monitoring  language  patterns,
emotional analysis, and behavioral analysis to
detect signs of depression, anxiety, and other
mental disorders. This information is used to
develop individualized intervention strategies,
which may include self-help recommendations,
relaxation  exercises,  cognitive-behavioral
therapy methods, and, if necessary, referrals to
professional psychotherapists.

A key feature of the app is
convenience. It is designed so that each user
can independently figure out all the details of
the program without instructions and help
and test the intellectual assistant on
themselves. Currently, artificial intelligence
is not used by most apps, which is a

significant drawback on their part, as
artificial intelligence is a substantial resource
that can be trained to a human level and
beyond. The use of artificial intelligence in
this context not only revolutionizes the
approach to treating and supporting mental
health but also takes a significant step
towards progress, as it will undoubtedly be
used in other service-related concepts.

Additionally, such an app effectively
saves the time that one would spend traveling
to a psychologist and waiting for an
appointment. Help is always at hand, which is
especially important for those who may feel
isolated or do not have access to traditional
forms of psychotherapy. Moreover, it saves
people’s money spent on sessions with
psychologists and undergoing practices,
making it a very advantageous option.

Review of Existing Analogs for
Mental State Support Applications

The review of existing mental health
application analogs is crucial as it allows for
the evaluation of their effectiveness,
accessibility, and impact on users. In this
context, studying various aspects of the
applications, including their functional
capabilities and user interaction methods, is
key to assessing their potential in addressing
the psychological and emotional challenges of
modern individuals. An analysis of pricing
accessibility is also important, as it influences
the usability of applications by a broad
spectrum of users. The user interface and its
ease of use directly affect the user experience
and their willingness to integrate applications
into their daily life. Considering the
advantages and disadvantages of each
application will provide insight into their
practical application and limitations. This
analysis will enhance understanding of the
current state of digital resources in the field of
mental health.

1.1. Review of Existing Analogs

Below is a rational comparison of the
characteristics of other existing analogs. For
example, 5 of the best and most popular
applications were chosen:

1) Headspace:
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e Price and subscriptions: Paid, $12.99
per month, $69.99 annually. There is a free
trial option.

e Type of services: Offers a variety of
meditations for stress, focus, sleep, and
relaxation. Also includes Sleepcasts and audio
stories for children.

e Specialization: Stress reduction,
sleep improvement, focus enhancement.

e Accessibility and platforms:
Available for web, Android, and iOS.

e User  experience: Convenient
interface, well-organized content.

e Content quality: High, variety of
programs.

e Transparency and confidentiality:
Serious privacy and data protection policy.

2) Calm:

e Price and subscriptions: Paid,
various plans with different features: $14.99
per month, $69.99 annually. There is also a
free trial option.

e Type of services: Meditation,
relaxation, soundscapes, and masterclasses.

e Specialization: Stress reduction, sleep
improvement, concentration enhancement.

e Accessibility and platforms:
Available for web, Android, and iOS.

e User  experience: Convenient
interface, easy to use.

e Content quality: High, variety of
content.

e Transparency and confidentiality:
Ensures users' data confidentiality.

3) Talkspace:

e Price  and subscriptions: Paid,
various plans depending on the type of
services and frequency of consultations.

e Type of services: Text/video therapy
with licensed therapists.

e Specialization: Various specializa-
tions, option to choose a therapist.

e Accessibility and platforms: Mainly
available on the web, and for Android and iOS.

e User experience: Simple to use,
convenient for receiving therapy online.

e Content quality: Focused on
therapeutic support but lacks meditations or
relaxations.

4) Woebot:

e Price and subscriptions: Some basic
features are free, but there are paid options
with additional functionalities.

e Type of services: Chat therapy,

psychological support through artificial
intelligence.

e Specialization: Chat therapy,
psychological support through artificial

intelligence.

e Accessibility and platforms: Web
and 10S.

e User experience: Simple interface,
focused on Al communication  for
psychological support.

5) iBreathe:

e Price and subscriptions: Completely

free.

e Type of services: Meditation, stress
management, focused on breathing and
relaxation.

e Specialization: Meditation, stress
management.

e Accessibility and platforms:
Available for Android and iOS.

o User experience: Convenient

interface, emphasis on breathing and relaxation.

e Content quality: Satisfactory but
limited to standard information.

1.2. Comparison of Applications

For a clearer and more specific
comparison, the table below presents the main
characteristics of existing programs.

Table 1.1

Comparison table of existing analogues

‘ Headspace ‘ Calm

‘ Talkspace ‘ Woebot ‘ iBreathe
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Continued from Table 1.

$12.99 per $14.99 per $65 - $100 per
Cost month month week %0 %0
Meditation, - I
. relaxation, Medltat.lon, Text / video Al-assisted Medltat_lon,
Services . relaxation, breathing
breathing MK therapy chat therapy exercises
exercises
Stress
Stress reduction, reduction, . Stress
S Diverse
Specialization sleep, focus sleep, S Chat therapy management,
: . objectives o
improvement concentration meditation
enhancement
Artificial Intelligence - - - + -
Web, Android, | Web, Android, Web, Android, . L
Platforms i0S i0S i0S Web, iOS Android, iOS
Content quality High High - Satisfactory Satisfactory
Transpgrency and + + + + +
privacy
High ratin High rating,
Reviews and ratings 19 9. positive Mixed reviews Mixed reviews | Mixed reviews
positive reviews rEVIEWS

This project is centered on developing
an innovative mental health support
application that integrates the strongest
aspects of existing analogs. The core idea is to
amalgamate a wide range of functionalities
from meditations and relaxation techniques to
therapeutic sessions, ensuring a holistic
approach to mental well-being.

The primary innovation of this project
is the incorporation of a psychological
assistant based on artificial intelligence,
capable of providing personalized support to
users by analyzing their needs and
preferences. The assistant can offer exercises,
advice, and techniques best suited to the user's
current emotional state.

The project also emphasizes creating
an intuitively understandable, user-friendly
interface, ensuring high accessibility and ease

of use for diverse user groups. This approach
includes adjustable settings to cater to the
individual preferences and needs of each user.

1. Description of the system and
algorithms used for the mental state support
application

Technologies intertwine with a deep
understanding of human psychology in the
context of creating an application for mental
stabilization. The extensive functionality of
such a program is one of the key factors for
future success. Many individuals face a
variety of issues, hence the application must
have versatile methods for addressing these
problems. Three primary options were
highlighted for this application:

Firstly, interaction with a psychologist
or psychotherapist. However, psychologists,
unlike Al, are very subjective and have
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differing viewpoints. Therefore, intelligent Al
was utilized and configured, employing
various psychotherapy methods, including
cognitive-behavioral therapy, to aid in
understanding human emotions and feelings.

Secondly, meditations. Meditations
are used to achieve mental balance and
tranquility, in turn, reducing stress and anxiety
levels. This impacts the body, as it lowers
blood pressure, improves the cardiovascular
system, and enhances an individual's
concentration ability.

Thirdly, relaxations to improve sleep.
The internal state directly correlates with
sleep and its quality, as sleep directly
influences the nervous system. Additionally,
to enhance quality, a convenient and
aesthetically  pleasing  interface  was
developed, which is intuitively understan-
dable. With a concise design, it will be more
enjoyable for users to utilize the application.
The application was implemented with:

e speech recognition;

e well-adjusted artificial intelligence
operation;

e a user-friendly interface;

e options for listening to melodies for
meditation and relaxation, as well as the
instructions themselves.

The interactivity of the application is
facilitated through the use of a chatbot capable
of conducting dialogues based on the
principles of cognitive-behavioral therapy,
assisting users in reflecting on and working
through their thoughts and emotions.
Furthermore, the program can offer
personalized meditations, breathing exercises,
and other techniques for stress reduction and
personal growth enhancement.

2.1. Speech Recognition

Speech recognition is the process of
taking spoken word as an input signal for a
computer program. Sound, in turn, is a
superposition (overlay) of sound vibrations
(waves) of various frequencies. A wave, as
known from physics, is characterized by two
attributes - amplitude and frequency. To
preserve the sound signal on a digital medium,
it needs to be divided into a multitude of
intervals and take an approximate average
value at each of them.

. IL“I"I}'J}J,-...u:::.:..-‘--

Fig. 2.1. Speech Recognition

Speech recognition is the process of
converting spoken words into electrical
signals by a computer program, which are
then translated into a coding pattern assigned
with meaning. The technologies used for
speech recognition include:

1. Dynamic Time Warping (DTW);

2. Hidden Markov Models (HMM);

3. Artificial Neural Networks (ANN).

2.1.1. Dynamic Time Warping

The Dynamic Time Warping (DTW)
algorithm functions as a method to determine
the similarity between two temporal
sequences that may vary in time or speed,
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utilizing dynamic programming principles.
The core idea is to align these sequences by
“wrapping” one sequence around another. The
alignment process is iterative: the algorithm
gradually shifts points in time until the most
optimal match between the two sequences is
achieved. This means DTW can find
correspondences between data series, even if
they have some temporal deviations, such as
one sequence being slightly faster or slower
than the other.

2.1.2. Artificial Neural Networks

Artificial Neural Networks (ANN)
belong to the second class of models and are
used for the acoustic-phonetic modeling of
speech signals. The speech recognition
process in ANNSs starts with an input layer,
where the speech signal is converted into input
data that can be represented in numerical
values. This data is fed into hidden layers,
where each neuron receives signals from all
neurons of the previous layer, processes these
signals using activation functions, and passes
the results to the next layer. Each network
neuron (except for those in the input layer)

receives an input signal from every neuron of
the previous layer, and the output signal of the
neuron goes to the input of neurons in the next
layer. Eventually, when information reaches
the output layer, the ANN produces the final
result, which could be, for example, a textual
representation of the speech signal.

2.1.3. Hidden Markov Models

Hidden Markov Models (HMM) are
mathematical models used to analyze
sequences of states where certain random
processes are present. These models are based
on the concept of Markov processes, where
the system at any given time is in one of
several states and transitions between these
states with certain probabilities. A distinctive
feature of HMMs is their consideration of
hidden (unobservable) states and observable
events. For instance, in speech recognition
tasks, hidden states might be individual
phonemes, while observable events are sound
signals. HMMs determine the transition

probabilities between hidden states, as well as
the probabilities of observing specific events
in each of these states.

Fig. 2.2 Hidden Markov Model Operation Algorithm

2.1.4.
Algorithm

HMM checks all probabilities of the
most likely spoken text to appear. This model is
well-suited for the sequential nature of speech.
However, it lacks flexibility because there is a
wide variety of phonemes and their possible
combinations, requiring a significant journey
before the model can be considered perfect.

Final Speech Recognition

Neural networks are flexible and,
therefore, can evolve over time, which is a
significant advantage. The neural network
understands that there is an error and thus
begins to adapt to minimize this error.
However, for the neural network to continue
improving and correcting the error, it requires
a large amount of input data. The downside is
that ANNs are not well-suited for the
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sequential nature of speech, but on the other
hand, they are flexible and can capture the
diversity of phonemes, uniqueness of accents,
emotions, age, gender, etc.

Each method separately has its
drawbacks, so the program utilized the idea of
combining both approaches, defined as a
hybrid HMM/ANN model. As a result, the
accuracy of speech recognition was improved,
with HMMs providing the ability to model
long-term dependencies, and ANNs offering
flexibility in recognition and the possibility of
continuous learning. This is the algorithm on
which the Python programming language
library, SpeechRecognition, operates.

Access to the microphone is facilitated
using PyAudio. Instead of creating scripts
from scratch for microphone access and audio
file processing, PyAudio allows you to start
working within a few minutes. The
SpeechRecognition library acts as a wrapper
for several popular speech APIs and, thus,
through widespread use and, accordingly, a
large amount of data, is extremely flexible.
One of the speech APIs, Google Web Speech
API, supports a default API key that is hard-
coded into the SpeechRecognition library.

2.2. Artificial Intelligence

Artificial intelligence operates based
on large neural networks trained on vast
amounts of textual data. A neural network is a
mathematical model that simulates the way the
human brain analyzes and processes
information. It consists of a large number of
nodes, called artificial neurons, interconnected
and capable of transmitting signals.

But how exactly to create a powerful
chatbot capable of communicating with a
human, considering human language has
several features such as sarcasm, metaphors,
variability in sentence structure, as well as
exceptions to grammar rules and usage. This
can be solved by machine learning algorithms
for NLP, allowing artificial intelligence models
for dialogues to continuously learn from large
textual data and recognize various linguistic
patterns and nuances. The quality of NLP is
incredibly important because the quality of
user assistance entirely depends on NLP, i.e.,
the understanding of human language.

2.2.1. NLP Technology

The tasks of NLP include:

¢ Word sense disambiguation: In human
speech, a word can have several meanings.
Eliminating word ambiguity is semantic
analysis, choosing the most appropriate
meaning for a word based on its context. For
example, it helps to determine whether a word
functions as a verb or a pronoun.

e Named Entity Recognition (NER):
NER identifies words and phrases as specific
entities, for example, recognizing “Ivan” as a
person's name or “Ukraine” as a country name.

e Sentiment Analysis: Human
language often contains moods and
undertones. This is particularly important in
the context of our application; we must always
monitor users' emotional states. Extracting
these nuances and hidden emotions, such as
attitude, sarcasm, fear, or joy, is one of the
most challenging tasks.

o Artificial intelligence

Machine learning

Figure 2.3 Image of Al components and the role of NLP
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This project addresses the challenge of
chaotic speech by confronting several key
obstacles that need to be understood in order to
continue refining these chatbots. To
comprehend these obstacles or problems, it is
necessary to understand how NLP transforms
human speech into something an algorithm or
Al can understand. Here is a list of obstacles a
chatbot faces when users try to interact with it:

e Synonyms, homonymes, slang;

e Spelling errors;

e Abbreviations;

e Complex punctuation rules.

2.2.2. Machine Learning

NLP is closely associated with
machine learning. Machine learning is the
foundation of modern NLP technologies and
plays a crucial role in developing and
improving methods for understanding,
generating, and translating natural language.

Within NLP, machine learning is used
to solve various tasks, such as:

e Sentiment  analysis  of  text:
Determining whether a text is positive,
negative, or neutral. This function is very
significant for monitoring mental states.

e Text classification: Determining the
category or theme of the text, for example,
classifying news articles.

e Named entity recognition: Identifying
and classifying names,  organizations,
geographic names, etc., in the text.

e Text generation: Creating coherent
and understandable text based on given
conditions or data.

The machine learning algorithm
receives data from the computer and uses
statistical methods to help it “learn” to
gradually improve the task, without
necessarily being programmed for this
specific task. Instead, ML algorithms use
historical data as input to predict new output
values. For this purpose, ML consists of
supervised learning (where the expected
output for input data is known thanks to
labeled data sets) and unsupervised learning
(where expected outcomes are unknown due
to the use of unlabeled data sets).

Following training on a database, the
fine-tuning stage begins, where the artificial
intelligence adapts to specific tasks such as
dialogue, text creation, answering questions,
and others. This stage is important for fine-
tuning the model to meet the specific needs of
users. Als like ChatGPT receive vast amounts
of information during training, playing a key
role in determining their quality and
effectiveness. This process begins with
collecting diverse textual data, which may
include books, articles, dialogues, web content,
and many other sources. Such diversity
provides a broad overview of language, its use
in different contexts, and styles.

The volume of information received is
measured in billions of words and sentences,
allowing artificial intelligence to deeply
understand linguistic structures, nuances,
idioms, and contextual relationships.
Unfortunately, powerful artificial intelligence
is only available to corporations like Google,
OpenAl, and others, as the quality of Al is
entirely dependent on its training and the data
available to it. Therefore, the most advanced
artificial intelligence, GPT4, was chosen and
later configured as the base for the
psychological assistant. GPT4 is the most
intelligent Al to date. The intelligence of
artificial intelligence directly depends on the
volume of machine learning, making it the
best option. However, an assistant was created
for psychotherapy tasks, using various
techniques, such as cognitive-behavioral
therapy, psychoanalysis, mindfulness, etc.
Python was used as the programming
language. The assistant could be created by
configuring the Al and giving a clear
specification in OpenAl, but in such a case, it
would be necessary to pay for each call to
artificial intelligence, and the Al would be
very limited. Therefore, the G4F library,
which fully conveys the properties of GPT4,
was applied and implemented in the code.
Thus, using the GPT base will not require
money, and the application will not depend on
the availability of the Internet.

2.3. Application System and Interface
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The interface is one of the most crucial
parts of the work. The attractiveness of the
application directly reflects users' desire to use
it. For the full functionality of the mental help
application, corresponding pages for the
respective functions were made:

e Communication with Al. This page
looks like a chat window where users have the
opportunity to transmit information to
artificial  intelligence  through  speech
recognition. In turn, the bot responds in chat
or, if available, vocalizes its response to the
user, which can be selected in the settings.
This is a convenient and understandable chat
with functions for recognizing and vocalizing
text, a nice feature of the application, as none
of the other analogs use the function of
recognizing and vocalizing speech.

e Relaxations before sleep. Unlike, for
this function, another window of the
application was made, which provides the
opportunity to listen to sounds, which, for
example, can be turned on while working on
the computer or before sleep, to calm or distract
the user from noises with pleasant and soothing
melodies of nature. Each sound has
visualization on the activation button in the
form of a picture and a small description below.

e Meditation practices. This is the last
window, which has instructions for meditations,
descriptions of meditations, descriptions of
different types of meditations, and essentially
represents an important collection of
information regarding meditations. Also, there
are plans for implementing video players to
improve users' understanding.

Moreover, the application contains a
separate settings window, which provides the
option to change some parameters. A window
with basic information about the possibilities
and functionality of the program was made.
The entire design is built on balanced tones,
which were chosen for user enjoyment.

3. Implementation of Ideas for Creating
an Application to Support Mental State

To realize the proposed application for
mental assistance, the Python programming
language was used, which offers numerous

advantages, especially in the field of artificial
intelligence and machine learning. The
following seven libraries were applied for the
implementation of the entire program:

e Tkinter + customtkinter: These are
the two main libraries for creating the
application interface, where the former
provides methods for creating widgets and
buttons, and the latter enhances the design of
each widget, making it more modern overall.

e Pillow: This library was
implemented for importing photos from the
computer for incorporation into the project.

e GAf: This library grants access to the
most advanced Al currently available, without
the need for API keys from OpenAl, which
require payment, and also allows for the use
of the latest technological developments
without an internet connection.

e SpeechRecognition: This library was
implemented in the project for speech
recognition during communication with the
bot. It provides useful capabilities to all and
saves users' time.

e gTTS: This library is used for speech
synthesis, allowing the bot itself to vocalize
text. This also represents a useful function that
allows listening to the response instead of
reading it.

e PyGame: The last library used for
importing sounds into the application itself. It
is necessary for integrating melodies for
relaxation before sleep, for concentration,
meditations, etc., into the program.

In developing the application, the
efficient “divide and conquer” method was
utilized to break the project into several parts
and solve each of them separately and
independently of the others. As a result, this
approach facilitated success in each set task,
combined them, and tested the finished
product. The project was divided into the
following tasks:

e Development and configuration of
artificial intelligence for psychotherapeutic
purposes.

e Creation of special functions to
accelerate and improve processes. In the
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application, this included adding speech
recognition and vocalization, their analysis,
and the use of the most effective libraries.

e Creation of a graphical interface.
This is also a significant part because the
graphical interface affects users. In creating
the interface, concise and pleasant tones were
found, and several windows were designed for
all necessary functions. The application
development began with the implementation
of artificial intelligence.

response = gidf.C

3.1
Intelligence

At the beginning of the development,
the library for initializing the proposed bot —
g4f, based on GPT4, was needed to create Al.
Next, a small function was made to generate
responses from this artificial intelligence,
which takes a list of previous messages as input
parameters and configures the bot to respond.

Implementation of Artificial

1s n.create(

model=gidf .models.gpt_35 turbo,
messages=messages

print({response)
return response

Fig. 3.1 Information request function from Al

This function allowed for posing basic
questions and receiving answers to them.
Following that, a more targeted function was
implemented based on the previous one, where

while

question = speechrec()

messages.append({“role":

danswer =

ask_gpt(messages
messages.append({“role":

full-fledged communication with the bot
occurs. It is executed through a loop and by
changing the parameters of the list for the bot,
messages. The function appears as follows:

., content": "You are a mental t

"content"™: question})

¥

=get recent_mess

—_
Lem ,

messages = get recent_messages(messages)

Fig. 3.2 The function of initializing and maintaining dialogue with Al

In the initial line, the bot's settings are
enhanced through a more detailed
characterization (prompt). This line recreates
the assistant, tailored to the given task by
providing specific information for Al for a
particular task — psychotherapy. It employs

well-known and effective methods, such as
Cognitive Behavioral Therapy (CBT) and
mindfulness. The bot receives a message. In
this example, the message is processed
through a speech recognition function, but it
could also occur through standard text data
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reading. Following this, using all the methods
described above, the bot sends a response and
copies it, adding it to the list to maintain a
history of communication.

3.2.  Implementation of
Recognition and Synthesis

Speech

As previously identified, the program
also requires the SpeechRecognition and
pyttsx3 libraries for speech recognition and
speech synthesis, respectively. The first
function created was for speech synthesis.
This function can be utilized after initializing
the speech engine at the beginning of the code:

talk({ text):

print( text)

volce.say(_ text)

voice.runAndWait()

Fig. 3.3 Speech synthesis function

Subsequently, a function for speech
recognition was developed. To facilitate the

speechrec(
r = sr.Re

r.pause_threshold = 8.5

use of a microphone, the PyAudio library was
downloaded.

r.adjust for ambient noise(source, duration=1)

audio = r.listen{source)

recognized text = r.recognize google(audio, language =

print(recognized text)

recognized text = speechrec()

return recognized text

uk-UA"). lower()

Fig. 3.4 Speech recognition function

The function assigns the class to the
variable “r”, after which recognition begins.
Initially, a 500ms pause is maintained for
smooth initialization. Subsequently, the
system adjusts to background noises, echoes,
and indistinct sounds over 1 second. Utilizing
the algorithms described above, the system
then captures the data and converts it to
lowercase. The data are displayed in the

console, and if a problem or ambiguity arises,
the function recursively restarts and provides
feedback to the user, indicating the need to
repeat the input.

3.3. Implementation of the Interface

For the interface implementation,
three well-known libraries were used -
tkinter, customtkinter, and pillow. The pillow
library was utilized for creating icons and
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enhancing the overall interface. A startup were developed. Additionally, the application
menu was created, necessary widgets were was named “Oasis”. This is how the final
added, and specific functions for each button program appears:

O osss

Oasis Mind

Start Conversation With Oasis

Welcome to QOasis,
a mental caring app
_— which would help you
deal with internal
worries and problems

Fig. 3.5 Image of the interface of the developed application

The first main button, “Start menu with an open chat for communicating
Conversation with Oasis”, directs the user to a  with the bot. The Al window appears as follows:

Oasis Mind

You: npuBiT, MeHi CHATHCS MOTaHi CHIL, MO podnTH?
Start Conversation With Oasis
Oasis: ITpusit! 51 po3ymiro, Mo MoraHi CHII MOKYTh OyTH JTysKe HENPHEMHIMIL.
Cripo0yiiTe CTBOPHTII CHOKIITHY Ta pelakcyiotdy atMocdepy Iepe CHOM,
HalpHKIaJ1, YuTaiite KHUry abo ciyxaiite npuposi sByku. Takox
BKITHBO BECTH 3710POBHIT CIOCIO KITTS, YHIKATH CTPECy Ta
Nature/Peaceful Sounds 5 AOD 3 .y IDECY 7S
= PEryJIsipHO 3aitMaTics (i3ITHOI0 aKTHBHICTIO. SIKIIo npobiaema He
3HHKA€, MOK/IHBO BapTO 3BEPHYTHCA 10 NICHX0JI0ra ado ICHXiaTpa JUIs
JI0JIaTKOBOI IomoMori. Hazitock, 1ie 10moMoske BaM I0/101aTH ToraHi
CHIL

i [ o]
gD

Fig. 3.6 Image of the Al chat window

The next feature is “Nature/Peaceful be used during meditation sessions and other
Sounds”. The menu offers the opportunity to  breathing practices. The sounds were
find many sounds for relaxation during implemented using the PyGame library.

focused work or sleep. Additionally, these can
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n Oasis Mind
Start Conversation With Oasis , t ! * s
Forest Ambient Noises Wind Blow Sound Waterdrop Sound Firecamp Sound
als ~ + @ -
> CZ ) :
——o 006 I
N R -
0’000 RS —
P Rainfall Sowd Relwction Melody Referadon & Calaing

11}

Fig. 3.7 Melodies and sounds menu

The third option is “Practice”. The
“Practice” feature is integrated into the
application as a means to provide users with
access to instructions for meditation, breathing
exercises, and other focus techniques aimed at
achieving psychological balance and emotional
calm. Besides providing instructions, this menu
contains a systematic classification of practices,
organized according to their type and purpose,
allowing users to easily find the appropriate

Start Conversation With Ossis

3iinkeHis cTpecy: Meurratis 1
B

techniques according to their current needs. To
enhance the effectiveness of the learning
process and engage users, the introduction of
interactive video players is considered, which
will provide visual and auditory accompaniment
to the instructions, thereby increasing the level
of material absorption (Fig. 3.8).

The last main option is “Exit”. It
simply exits the program, with nothing
particularly special about it.

Oasis Mind

farac JHIGHTIH PiBeHb CTpecy Ta
0Ha CHIPHSE 3ACTIOKOCHHIO HEPBOBOT CHCTEMII T MLIBHIITYE

TPHATIE ICIXITHOM,

Divrne yionow's: Bowa moxe noknannrmi divimane 110nDON'S masxom

Fig. 3.8 Menu for various practices and theory for them

Additionally, there are two
supplementary options - Information and
Settings. The Information section contains
details about the program itself. In the Settings,
certain parameters can be modified, such as:

the presence/absence of speech recognition in
the program, the presence/absence of speech
synthesis, and also the volume level within the
program (Fig. 3.9). The settings menu appears
as follows:

46
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Set Volume

Speech Recognition

Voiceover of the Message

Preferences

Fig. 3.9 Settings menu

Conclusions of the research. This
research is dedicated to addressing the pressing
issue related to mental health support using
artificial intelligence. The advantages and
disadvantages of existing analogs were
identified, the functionality and convenience of
these applications were analyzed, and a unique
product was developed, incorporating distinctive
features as well as artificial intelligence. The
developed program is free and offers numerous
advantages over others. In solving this task, the
following results were obtained:

e The Dbest existing Al was
implemented and configured for
psychotherapeutic tasks. Artificial

intelligence uses the most effective methods
to combat internal complexes and problems,
such as CBT (Cognitive Behavioral Therapy)
and mindfulness.

e It was found that the best solution for
speech recognition is a hybrid of HMM
(Hidden Markov Models) and ANN
(Artificial Neural Networks), as this method
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