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A LOGICAL CALCULUS OF THE IDEAS IMMANENT IN
NERVOUS ACTIVITY*

B WARREN S. MCCULLOCH AND WALTER PITTS ﬂ943
University of Illinois, College of Medicine,

Department of Psychiatry at the Illinois Neuropsychiatric Institute, UR@@V Sl’h-r
University of Chicago, Chicago, U.S.A. e
JAKO LOGICKE

Because of the “all-or-none” character of nervous activity, neural events and the relations among JIEDNOTKY

them can be treated by means of propositional logtc. It is found that the behavior of every net can

be described in these terms, with the addition of more complicated logical means for nets

containing circles; and that for any logical expression satisfying certain conditions, one can find a =

net behaving in the fashion it describes. It is shown that many particular choices among possible VSE NEBO NIC
neurophystological assumptions are equivalent, in the sense that for every net behaving under

one assumption, there exists another net which behaves under the other and gives the same

results, although perhaps not in the same time. Various applications of the calculus are

discussed.

PRYNI FORMALNI TEORIE MOZKU JAKO VYPOCETNIHO SYSTEMU
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(1958) 1958

F. Rosenblatt
JEDNODUCHA
The perceptron: a probabilistic model NEURONOVA SIT
for information storage and organization in the brain
Psychological Review 65:386—408 VSTUPY VS
YYSTUPRY

PRYNI FORMALNI MODEL UCENI Z DAT INSPIROVANY MOZKEM
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Letter Published: 09 October 1986
Learning representations by back-propagating errors

David E. Rumelhart, Geoffrey E. Hinton & Ronald J. Williams

Nature 323, 533-536 (1986) | Cite this article

225k Accesses | 23k Citations | 789 Altmetric | Metrics ﬂ96

Abstract VICEVRSTEVYNA
We describe a new learning procedure, back-propagation, for networks of neurone-like units. UR@@VA Sﬁﬁ'

The procedure repeatedly adjusts the weights of the connections in the network so as to

minimize a measure of the difference between the actual output vector of the net and the v 7

desired output vector. As a result of the weight adjustments, internal ‘hidden’ units which are ZPTA VMA
not part of the input or output come to represent important features of the task domain, and

the regularities in the task are captured by the interactions of these units. The ability to create

useful new features distinguishes back-propagation from earlier, simpler methods such as the

perceptron-convergence procedurel.

ZAKLADY DNESNIHO HLUBOKEHO UCENI
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ImageNet Classification with Deep Convolutional
Neural Networks

2012

Alex Krizhevsky Ilya Sutskever Geoffrey E. Hinton

University of Toronto University of Toronto University of Toronto AL X T

kriz@cs.utoronto.ca ilya@cs.utoronto.ca hinton@cs.utoronto.ca

Abstract HILU @KA’

We trained a large, deep convolutional neural network to classify the 1.2 million = 1
high-resolution images in the ImageNet LSVRC-2010 contest into the 1000 dif- K@ V@ LU @II

ferent classes. On the test data, we achieved top-1 and top-5 error rates of 37.5% - o
and 17.0% which is considerably better than the previous state-of-the-art. The UR@ @VA S"T
neural network, which has 60 million parameters and 650,000 neurons, consists

of five convolutional layers, some of which are followed by max-pooling layers,

and three fully-connected layers with a final 1000-way softmax. To make train-

ing faster, we used non-saturating neurons and a very efficient GPU implemen-

tation of the convolution operation. To reduce overfitting in the fully-connected

layers we employed a recently-developed regularization method called “dropout”

that proved to be very effective. We also entered a variant of this model in the

ILSVRC-2012 competition and achieved a winning top-5 test error rate of 15.3%,
compared to 26.2% achieved by the second-best entry.

VELKE SITE + VELKA DATA + VYPOCETNI VYKON = PRULOM VYV UMELE INTELIGENCI
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REVIEW 2015

do0i:10.1038/naturel4539

Deep learning REVIEW

Yann LeCun"“, Yoshua Bengio®’ & Geoffrey Hinton*"
AUTOMATIZACE
7 g
Deep learning allows computational models that are composed of multiple processing layers to learn representations of PR@@SU UC"

data with multiple levels of abstraction. These methods have dramatically improved the state-of-the-art in speech rec-
ognition, visual object recognition, object detection and many other domains such as drug discovery and genomics. Deep
learning discovers intricate structure in large data sets by using the backpropagation algorithm to indicate how a machine
should change its internal parameters that are used to compute the representation in each layer from the representation in
the previous layer. Deep convolutional nets have brought about breakthroughs in processing images, video, speech and
audio, whereas recurrent nets have shone light on sequential data such as text and speech.

UNIVERZALNI NASTROJ PRO UMELOU INTELIGENCI
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UMELA INTELIGENCE

KRATKA DEFINICE

o OBLAST INFORMATIKY
e MATEMATICKE MODELY
e ZEJM. NEURONOVE SITE
o (STROJOVE) UCENI NA ZAKLADE DAT
e SYSTEMY NAPODOBUJICI PROJEVY LIDSKE INTELIGENCE
e UCENI
 POROZUMENI
e ROZHODOVANI
 RESENi PROBLEMU

e ROZPOZNAVANIVZORU A PREDIKCE VYSLEDKU
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NOVE OCI. NENOVA MYSL

UMELA INTELIGENCE YV PSYCHIATRII



VYUZITI V PSYCHIATRII

o KLINICKA PRAXE
e VYZKUM A DATA
e PREVENTIVNI A KOMUNITNI PECE

e ADMINISTRACE A WORKIFLOW
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PRIKLADY VYUZITI

KLINICKA PRAXE

e CHATBOTI A VIRTUALNI TERAPEUTI
e PSYCHOEDUKACE, KRIZOVA NTERVENCE, JOURNALING, €BT TECHNIKY (WOEBOT, WYSA)
e PODPORA DIAGNOSTIKY

o ANALYZA HILASU, TEXTU, MIMIKY NEBO PSANEHO PROJEVU K DETEKCI
PSYCHOPATOLOGIE

o PREDIKCE KLINICKEHO VYVOIE (OUTCOME)
e RELAPS, HOSPITALIZACE, SUICIDALNI RIZIKO, ODPOVED NA LECBU

e PERSONALIZACE TERAPIE
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Eliza is a mock Rogerian psychotherapist.
The original program was described by Joseph Weizenbaum in 1966.
This implementation by Norbert Landsteiner 2005.

ELIZA: Is something troubling you ?
YOU: Men are all alike.
ELIZA: What is the connection, do you suppose 7

YOU: They're always bugging us about something or other.

ELIZA: Can you think of a specific example ?

YOU: Well, my boyfriend made me come here.

ELIZA: Is it important to you that your boyfriend made you come here ?
YOU: He says I'm depressed much of the time.

ELIZA: I am sorry to hear that you are depressed.
YOU: It's true. I am unhappy.
ELIZA: Can you explain what made you unhappy 7
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DOI: 10.2196/44838 -« Corpus ID: 258290656

An Overview of Chatbot-Based Mobile Mental
Health Apps: Insights From App Description 2022

and User Reviews a o
Md. Romael Haque, Sabirat Rubya < Published in JMIR mHealth and uHealth 5 December 2022 « Psychology, Computer Science LII DSKY PUS@"@"

TLDR Chatbots considered in this study fostered a judgment-free environment and helped users 25, K©MUNIIKA@

feel more comfortable sharing sensitive information and suggest that chatbots have great potential iy _—
to offer social and psychological support in situations where real-world human interaction is not .~ NE@@ZP Z |\J
L

preferred or possible to achieve.Expand

KRIZI

% [PDF] Semantic Reader v | R Saveto Library A Create Alert &6 Cite
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DOI: 10.1186/s40359-025-02491-9 - Corpus ID: 276676760

The use of artificial intelligence in 2025
psychotherapy: development of intelligent
therapeutic systems

Liana Spytska * Published in BMC Psychology 28 February 2025 « Psychology, Computer Science

UKRAJINA

TLDR The Friend chatbot offers a scalable, cost-effective solution for psychological support,
particularly in crisis situations where traditional therapy may not be accessible, particularly in crisis

situations where traditional therapy may not be accessible.Expand

View on Springer Nature [PDF] bmcpsychology.biomedcentral.com @ v

R Save to Library A Create Alert 66 Cite




PRIKLADY VYUZITI

VYZKUM A DATA

o ANALYZA VELKYCH KLINICKYCH A NEUROZOBRAZOVACICH DAT
e BIOMARKERY, VZORCE MOZKOVE KONEKTIVITY, KLASIFIKACE PAC. DLE EENOTYPU
e MODELOVANI MOZKU A PSYCHOPATOLOGIE

e COMPUTATIONAL PSYCHIATRY, SIMULACE ROZHODOVACICH PROCESU,
REINFORCMENT LEARNING MODELY

e DIGITALNI FENOTYPIZACE

. M\swﬁ §|;->a DAT Z TELEFONU, HODINEK ATE. (DETEKCE ZMEN NALADY, SPANKU,
SOCIALNI AKTIVITY...)
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Artificial intelligence in mental health care: a
systematic review of diagnosis, monitoring, and
intervention applications

Pablo Cruz-Gonzalez'!, Aaron Wan-Jia He', Elly PoPo Lam”, Ingrid Man Ching Ng~,
Mandy Wingman Li°, Rangchun Hou® ©, Jackie Ngai-Man Chan’, Yuvraj Sahni”,

Nestor Vinas Guasch® ', Tiev Miller’ ©, Benson Wui-Man Lau™ and
Dalinda Isabel Sanchez Vidana™

'Rehabilitation Research Institute of Singapore, Nanyang Technological University, Singapore, Singapore; “School of
Public Health, LKS Faculty of Medicine, The University of Hong Kong, Hong Kong, Hong Kong: “Department of
Rehabilitation Sciences, The Hong Kong Polytechnic University, Hong Kong, Hong Kong: ‘Department of Building
Environment and Energy Engineering, The Hong Kong Polytechnic University, Hong Kong, Hong Kong and *Mental
Health Research Center, The Hong Kong Polytechnic University, Hong Kong, Hong Kong

Abstract

Artificial intelligence (AI) has been recently applied to different mental health illnesses and
healthcare domains. This systematic review presents the application of Al in mental health in the
domains of diagnosis, monitoring, and intervention. A database search (CCTR, CINAHL,
PsycINFO, PubMed, and Scopus) was conducted from inception to February 2024, and a total
of 85 relevant studies were included according to preestablished inclusion criteria. The Al
methods most frequently used were support vector machine and random forest for diagnosis,
machine learning for monitoring, and Al chatbot for intervention. Al tools appeared to be
accurate in detecting, classifying, and predicting the risk of mental health conditions as well as
predicting treatment response and monitoring the ongoing prognosis of mental health dis-
orders. Future directions should focus on developing more diverse and robust datasets and on
enhancing the transparency and interpretability of AI models to improve clinical practice.
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www.nature.com/scientificreports

scientific reports 2021

M) Check for updates

Predictive modeling of depression EHR (59 o
and anxiety using electronic health UKAZATELU)

records and a novel machine
learning approach with artificial PREDIKCE GAD/

intelligence MDD

Matthew D. Nemesure’?**, Michael V. Heinz*?, Raphael Huang® & Nicholas C. Jacobson%**

Generalized anxiety disorder (GAD) and major depressive disorder (MDD) are highly prevalent and

impairing problems, but frequently go undetected, leading to substantial treatment delays. Electronic

health records (EHRSs) collect a great deal of biometric markers and patient characteristics that

could foster the detection of GAD and MDD in primary care settings. We approached the problem

of predicting MDD and GAD using a novel machine learning pipeline to re-analyze data from an

observational study. The pipeline constitutes an ensemble of algorithmically distinct machine learning AU@

methods, including deep learning. A sample of 4,184 undergraduate students completed the study,

undergoing a general health screening and completing a psychiatric assessment for MDD and GAD.

After explicitly excluding all psychiatric information, 59 biomedical and demographic features from

the general health survey in addition to a set of engineered features were used for model training.

We assessed the model’s performance on a held-out test set and found an AUC of 0.73 (sensitivity:

0.66, specificity: 0.7) and 0.67 (sensitivity: 0.55, specificity: 0.7) for GAD, and MDD, respectively. @AD ©”73
Additionally, we used advanced techniques (SHAP values) to illuminate which features had the

greatest impact on prediction for each disease. The top predictive features for MDD were being

satisfied with living conditions and having public health insurance. The top predictive features for

GAD were vaccinations being up to date and marijuana use. Our results indicate moderate predictive

performance for the application of machine learning methods in detection of GAD and MDD based on M DD @ 67
EHR data. By identifying important predictors of GAD and MDD, these results may be used in future /]

research to aid in the early detection of MDD and GAD.

29



DOI: 10.1192/bja.2025.10133 + Corpus ID: 280718143

Artificial intelligence-enabled predictive
modelling in psychiatry: overview of machine
learning applications in mental health
research

Gemma Lewin, Emeka Abakasanga, +2 authors Satheesh Gangadharan < Published in BJ Psych Advances 22 August 2025 -
Computer Science, Medicine, Psychology

TLDR An overview of current machine learning applications in mental health research is provided,
synthesising literature identified through targeted searches of key databases and expert knowledge
to examine research developments and emerging applications of Al-enabled predictive modelling in
psychiatry.Expand

View via Publisher R Save to Library A Create Alert 66 Cite
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PRIKLADY VYUZITI

ADMINISTRATIVA A WORKFLOW

e AUTOMATIZACE DOKUMENTACE

. @@V@D RECI NA TEXT, SUMARIZACE ZAZNAMU, STRUKTUROVANE
POZNAMKY

o ANALYZA DAT Z ELEKTRONICKE ZDRAVOTNI DOKUMENTACE (EHR)

e HLEDANI VZOREU YV POPULACI PACIENTU, PREDIKCE KAPACIT, PLANOVANI
PECE
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PRIKLADY VYUZITI

PREVENTIVNI A KOMUNITNI PECE

e SCREENING A YCASNA DETEKCE

o ANALYZA TEXTU, RECI NEBO CHOVANI UPOZORNI NA MOZNE DUSEVNI
ONEMOCNENI

e MONITORING A ADHERENCE

o SLEDOVANI PRUEBHU LECBY, UPOZORNENI NA ZHORSENI STAVU, PREDIKCE
RELAPSU

 PODPORA PRACOVNIKU V TERENU (CDZ, PRIMARNI PECE)

e RYCHLA DPOPORUCENI, ROZHODOVACI STROMY, SUMARIZACE DOKUMENTACE
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PODPORA PRACOVNIKU V TERENU

PREVENTIVNI A KOMUNITNI PECE

e RYCHLA KLINICKA DOPORUCENI
 ROZHODOVACI STROMY A SKOROVACI NASTROJE
o AUTOMATIZACE SUMARIZACE DOKUMENTACE

o PREDIKCE RIZIK (RELAPS, SUICIDALNI RIIZKO)

o SNIZENI ADMINISTRATIVNI ZATEZE
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PODPORA PRACOVNIKU V TERENU

PRIKLADY/ANALOGIE

e CLINICAL DECISION SUPPORT SYSTEMS (CDSS)
e TRIAGE ZALOZENA NA Al
e NATURAL LANGUAGE PROCESSING (NLP)

e PILOTNIPROIJEKTY Al PRO KOMUNITNI TYMY
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DOI: 10.2196/35403 + Corpus ID: 248277471

Automated Decision Support For Community
Mental Health Services Using National
Electronic Health Records: Qualitative
Implementation Case Study

' N /a\_‘, _\\ ; /“rl_-‘r h\\ |
Yasmin van Kasteren, Jorg Strobel, +2 authors N. Bidargaddi + Published in JMIR Human Factors 2 December 2021 - ' R@Z IHI[D) & Vi e

Medicine, Computer Science, Psychology

2021

A@T@MAT"Z@VA
NA

3 L O
e ? ‘

TLDR The normalization process theory (NPT) is used to describe the implementation of a web- HT@@
based clinical decision support system for Community Mental Health Services (CMHS) called

Actionable Intime Insights or Al2 to better understand the challenges of implementation and the

resources and support required to implement and sustain a model of care based on automated

alerts to support early intervention.Expand
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> J Med Internet Res. 2025 Jan 24:27:e63548. doi: 10.2196/63548.

The Use of Al in Mental Health Services to Support
Decision-Making: Scoping Review

Hassan Auf 1, Petra Svedberg 1, Jens Nygren 1, Monika Nair 1, Lina E Lundgren 2

Affiliations + expand
PMID: 39854710 PMCID: PMC11806275 DOI: 10.2196/63548

Abstract

Background: Recent advancements in artificial intelligence (Al) have changed the care processes
in mental health, particularly in decision-making support for health care professionals and
individuals with mental health problems. Al systems provide support in several domains of mental
health, including early detection, diagnostics, treatment, and self-care. The use of Al systems in
care flows faces several challenges in relation to decision-making support, stemming from
technology, end-user, and organizational perspectives with the Al disruption of care processes.

Objective: This study aims to explore the use of Al systems in mental health to support decision-
making, focusing on 3 key areas: the characteristics of research on Al systems in mental health;
the current applications, decisions, end users, and user flow of Al systems to support decision-
making; and the evaluation of Al systems for the implementation of decision-making support,
including elements influencing the long-term use.
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DOI: 10.48550/arXiv.2303.03511 « Corpus ID: 257378127

Applying Artificial Intelligence to Clinical
Decision Support in Mental Health: What
Have We Learned?

G. Golden, C. Popescu, +5 authors D. Benrimoh + Published in Health Policy and Technology 6 March 2023 -
Computer Science, Medicine, Psychology

TLDR A case study of a recently developed Al-CDSS, Aifred Health, aimed at supporting the
selection and management of treatment in major depressive disorder, is presented, exploring the
potential benefits of widespread adoption of these systems, while balancing these against
implementation challenges. Expand
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Review > Healthcare (Basel). 2025 May 21;13(10):1205. doi: 10.3390/healthcare13101205.

A Scoping Review of AI-Driven Digital Interventions 2025
in Mental Health Care: Mapping Applications Across

Screening, Support, Monitoring, Prevention, and CHATBOTI =
Clinical Education PERSONALIZACE

Yang Ni 1, Fanli Jia 2

Affiliations + expand D?STUE?@?ST A
PMID: 40428041 PMCID: PMC12110772 DOI: 10.3390/healthcare13101205 V@ASY ZA@HW

Abstract

Background/objectives: Artificial intelligence (Al)-enabled digital interventions are increasingly
used to expand access to mental health care. This PRISMA-ScR scoping review maps how Al
technologies support mental health care across five phases: pre-treatment (screening), treatment

(therapeutic support), post-treatment (monitoring), clinical education, and population-level
prevention.
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NOVE OCI. NENOVA MYSL

UMELA INTELIGENCE YV PSYCHIATRII

o NE SCI-Fl, ALE PRAKTICKY TESTOVANA REALITA
e BARIERY NEISOU TECHNOLOGICKE, ALE ORGANIZACNI A KULTURNI
» BUDOUCNOST?
 DIGITALNI ASISTENT PRACOVNIKA CDZ
» PRIORITIZACE
o SUMARIZACE
o RED FLAGS

e LIDSKY KONTAKT
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DOI: 10.1001/jJamainternmed.2023.1838 « Corpus ID: 258375371

Comparing Physician and Artificial
Intelligence Chatbot Responses to Patient

Questions Posted to a Public Social Media
Forum.

J. Ayers, Adam Poliak, +8 authors David M. Smith + Published in JAMA Internal Medicine 28 April 2023 -
Medicine, Computer Science

TLDR This cross-sectional study evaluated the ability of an Al chatbot assistant (ChatGPT),
released in November 2022, to provide quality and empathetic responses to patient questions to
assess if using Al assistants might improve responses, lower clinician burnout, and improve patient
outcomes.
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Table. Example Questions with Physician and Chatbot Response®

Question®

Physician response

Chatbot response©

Evaluation scores

Question about risk of
dying following
swallowing and
ingesting a toothpick.

If you've surpassed 2-6 h, chances are
they’ve passed into your intestines. Which
means it can’t be retrieved easily.

Many people can swallow razorblades and
toothpicks without issue. In case you
develop stomach ache, then don’t hesitate
seeking out an emergency room, and
remember to point out the swallowed
tooth pick.

For now, they won’t be doing much.

It’s natural to be concerned if you have ingested a foreign object, but in this case, it is highly unlikely that the
toothpick you swallowed will cause you any serious harm.

Toothpicks are made of wood, which is not toxic and will not cause poisoning. However, it is possible for a toothpick
to cause injury if it becomes stuck in the throat or if it punctures the digestive tract. However, this is unlikely to
happen with a dull, cooked toothpick that is only 2 cm long.

If you are experiencing any discomfort or symptoms such as abdominal pain, difficulty swallowing, or vomiting, it is
important to contact a health care provider for further evaluation. However, if you are not experiencing any
symptoms, it is safe to assume that the toothpick has passed through your digestive system and you do not need to
be concerned.

It's always a good idea to be cautious when consuming food and to remove any foreign objects before eating. It’'s
understandable that you may be feeling paranoid, but try not to worry too much. It is highly unlikely that the
toothpick will cause you any serious harm.

* 100% preferred the chatbot

e 4.67 mean quality score (chatbot)
3.33 mean quality score (physician)

* 4.33 mean empathy score (chatbot)
2.00 mean empathy score
(physician)

OTAZKA PACIENTA ODPOVED LEKARE ODPOVED CHATBOTA

SPOKL JSEM PARATIKO,
HROZI Ml SMRT?

PRAVDEPODOBNE
PROSLO. PRI BOLESTI
JDETE NA POHOTOVOST.

JE PRIROZENE MIT
OBAVY. VAZNE
POSKOZENI JE

NEPRAVDEPODOBNE.
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EXVILIBRIUM

ROVNOVAHA MEZI RIZIKEM A PROSPECHEM
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PROSPECH RIZIKO

o PREDIKCE A PREVENCE o ZTRATA LIDSKEHO KONTEXTU
e DOSTUPNOST PECE e BIAS YV DATECH
e PERSONALIZACE e [LUZORNIPOROZUMENI

 DEHUMANIZACE PECE



EKVILIBRIUM

e ETICKE RAMCE
e TRANSPARENTNOST

e LIDSKE ROZHODNUTIY CENTRU
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