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Research of Using Empathy in Artificial Intelligence Field

Viktor Kauk” and Andrii Starikov®
*  KhNURE, Nauky Avenue 14, Kharkiv, 61166, Ukraine

Abstract

The present research examines the complex nature of empathic interaction between humans
and artificial intelligence systems. It is describing analysis of foundations of natural and
artificial empathy, identifying key components and distinguishing between cognitive and
affective aspects. Through a comprehensive review of existing artificial empathy models, it is
categorized and evaluated various computational approaches, from theory-driven frameworks
to data-driven implementations. The research provides a systematic framework for
understanding and developing more effective empathic Al systems for applications in
psychological support, education, healthcare, and social work.

Keywords
Artificial empathy, human-Al interaction, empathic AI models, computational approaches to
empathy, emotional intelligence

1. Introduction

In today's rapidly evolving world of Al and its integration into everyday human life, the issue of
emotional interaction between humans and machines is gaining particular relevance. Although
contemporary Al models demonstrate impressive achievements in processing and solving complex
cognitive tasks, their ability to engage in empathic interaction remains limited. This poses a significant
barrier to their effective application in critical areas such as psychological support, education,
healthcare, and social work.

The relevance of this research is further confirmed by the scientific community’s growing interest
in this issue and the wide diversity of artificial empathy models currently being developed. Existing
models are based on various approaches and criteria; however, they still fail to fully account for the
multilayered nature of empathic interaction with humans.

The object of this research is the process of empathic interaction between humans and Al systems.
The subject of this research is AI empathy models in communication with humans. The purpose of this
research is to analyze the theoretical foundations and practical implementations of artificial empathy in
Al systems, examining the components that enable effective empathic interaction between humans and
machines. The study aims to systematize existing approaches to modeling artificial empathy, identify
their strengths and limitations.

2. Analysis of Natural and Artificial Empathy

Empathy, or the ability to resonate with others, is considered an important factor in improving
interpersonal relationships and interactions, according to research in several scientific fields, including
industrial and organizational psychology, leadership development, social psychology, negotiation,
neuroscience, and mental health. It is a complex, multidimensional, and high-level skill of social
intelligence.

Empathy is generally defined as the ability to understand and share the feelings, views, and
experiences of another person while maintaining a non-judgmental stance. It is also described as the
ability to be vulnerable with others in their vulnerability. Empathy is a multifaceted process involving
perspective-taking, emotional responsiveness, action, and an imaginative understanding of the needs

MIT@AIS'2025s: 1st International Scientific and Practical C “Modern [ ion Technologies and Artificial Intelligence
Systems”, May 19-22, 2025, Kharkiv-Yaremche, Ukraine
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and experiences of others. It not only involves recognizing the intentions of others but also forming
social connections based on care and understanding [1].

According to Goleman’s research, empathy encompasses at least three aspects: cognitive empathy,
emotional (affective) empathy, and empathic concern [2]. Cognitive empathy is the ability to
understand another person's point of view. It is closely related to the concept of perspective-taking and
is often interpreted as the ability to “put oneself in another’s shoes. "Emotional empathy, or affective
empathy, is the ability to feel what another person feels. It is characterized as “your pain in my heart”.
Compassionate empathy, or empathic concern, is the ability to sense what another person needs and to
take appropriate action. This aspect of empathy goes beyond simply taking someone else's perspective
or sharing their feelings; it involves demonstrating helpful behavior based on the information about
others' needs to more effectively solve problems [2].

Understanding differences between artificial (machine) and natural (human) empathy is important
for implementation of artificial empathy and its elements. In scientific literature, artificial empathy is
associated with several terms, such as empathic computing, affective computing, and emotional
intelligence. However, core idea of definitions is the same: the imitation of empathy by artificial agents.

Researchers encounter numerous approaches to understanding empathy. Despite this variety, many
researchers hold strong and often opposing opinions about which definition is “true” or “correct.” As a
result, they frequently criticize empathic Al projects, claiming that certain applications do not represent
genuine empathy. That is why there is widespread confusion among both Al developers and users [3].

Based on existing studies of interpersonal and artificial empathy in the fields of computer science
and robotics, researchers define artificial empathy as the codification of human cognitive and affective
empathy through computational models during the design of Al agents. Simply put, artificial empathy
can be understood as the process of programming empathy into algorithms and Al agents [4].

Artificial empathy consists of three main components: perspective-taking, empathic concern, and
emotional contagion. These components can be divided into two key categories — cognitive and
affective aspects:

e perspective-taking reflects the cognitive aspect of artificial empathy and includes the AI’s
ability to understand a human’s thoughts, needs, and goals;

e cempathic concern represents the affective aspect, characterized by the AI's ability to
demonstrate attentiveness and care toward a person's emotional state;

e cmotional contagion is the second affective aspect, which refers to the AI’s ability to reflect the
emotional states of people through appropriate reactions [4].

Together, these three components form a higher-level structure of artificial empathy, ensuring its
complexity and multidimensionality. Their integration allows for the creation of a more complete model
of empathy than would be possible using cognitive or affective approaches alone.

3. Overview of Empathetic Al Models

In AI development, an interesting paradox emerges: cognitive aspects of empathy, which require
conscious effort in humans, are simpler to implement in Al than affective components, which humans
express naturally. This is because cognitive processes can be formalized through algorithms, while
affective aspects involve complex neurobiological mechanisms impossible to fully reproduce in
artificial systems. In table 1 represented popular empathy models with their key characteristics.

This models research confirms that artificial empathy consists of three essential, interconnected
components that form a comprehensive framework for empathic Al systems. Perspective-taking,
representing the cognitive dimension, enables Al to understand human thoughts, needs, and goals
through reasoning models and contextual analysis. Empathic concern, as the first affective component,
allows Al to demonstrate attentiveness and care toward human emotional states. Emotional contagion,
the second affective component, enables Al to appropriately reflect human emotional states through
adjustments in communication style or behavioral responses.

The integration of these components is crucial for developing truly empathic Al systems. Future
research should focus on bridging this gap by developing more sophisticated models of emotional
understanding and expression that can work in harmony with cognitive processes.
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Popular empathy models

Model name Key characteristics
Component Based on Russian Doll Model with evolutionary approach. Model has three
Model interconnected components: emotional communicative competence,

(Yalgin, DiPaola)

CDR Model
(Asada)

Appraisal-based
Model (Rodrigues
etal)

EMMA
Framework
(Boukricha et al.)

iCat robot (Leite
etal)

Formal Empathy
Model (Ochs et
al.)

CARE Framework
(McQuiggan et
al.)

Prosodic Model
(Xiao et al.)

Psycho-linguistic
Model (Gibson et
al.)

Empathetic
Dialogues
(Rashkin et al.)
Group Dynamics
Model (Kumano
etal)

emotion regulation, cognitive mechanisms. Allows isolated implementation of
low-level empathic behavior while providing framework for high-level
empathy modeling. [6]

Adapts Russian Doll Model with developmental self-difference theories. Has
three levels of self-awareness: ecological, interpersonal, and social self. Uses
embodiment as key mechanism for motor resonance and emotional
contagion. [7]

Based on De Vignemont & Singer's approach that humans select empathic
responses based on judgments. Has two key components: Empathic Appraisal
and Empathic Response Modulation. Applicable to modeling empathy
between any agents, not just agent-user interactions. [8]

Uses De Vignemont & Singer's model with three modules: Empathy
Mechanism based on facial expression imitation, Empathy Modulation
regulating reaction strength, Expression of Empathy through facial
expressions, speech prosody, etc. [9]

Has five key components: affect detection, empathic assessment, supportive
behavior, memory of past interactions, and action selection. Maintained
stable social presence over 5 weeks. [10]

Based on Scherer's theoretical formulations. Represents emotions based on
type, intensity, goal, trigger event, and intention. Limited by narrow view of
empathy. [5]

Hybrid model learning from human-agent interaction data. Extracts
intentions, actions, age, gender, affective states, and biofeedback. Uses
Davis's theoretical model and Interpersonal Reactivity Index. [5]

Classifies therapist empathy levels using speech characteristics. Uses pitch,
energy, jitter, shimmer, and utterance duration. [11]

Predicts therapist empathy during motivational interviews. Uses
psycholinguistic norms, LIWC categories, and n-grams. Found empathic
therapists use more abstract language and affective vocabulary [12]

Uses Transformer-based dialogue system with two modes. Enhanced with
emotion classifiers without complete retraining [13]

Collective assessment eliminates individual biases. Uses 5-level empathy scale
from "Strong empathy" to "Strong counter-empathy" Considers empathy
perception subjectivity through probability distribution [14]
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The analysis of artificial empathy models reveals that current implementations face significant
challenges in replicating the multidimensional nature of human empathy. While cognitive aspects of
empathy can be formalized through algorithms with relative success, the affective components remain
difficult to reproduce due to their complex neurobiological foundations. This research underscores the
need for interdisciplinary collaboration between Al developers, psychologists, and domain experts to
advance artificial empathy beyond simple imitation toward more authentic empathic interaction with
humans.
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ExcnepTHuii BUCHOBOK pe3yJbTaTiB MEPEBIPKHU KBamidikaliiHoi poOoTH Ha

JIOJIATOK T

BiAnoBiAHICTh opopmiennst Bumoram JICTY 3008: 2015

ExcriepTHHii BACHOBOK pe3y/bTaTiB IepeBIpKH KBalidikalliiiHoi poboTu

C CHT

(nocana)

3ayBaKeHHA

IPOTrPaMHOT iHKeHepii
(kadenpa)

Angpiit CTAPIKOB

II13m-23-1

( npisse, iv s, no Gatekosi )

(rpyna)

IMynkr JICTY 3008-
2015

3MiCT MyHKTY

Cropinka
kBasikawiiinol
pobotu

2

3

7.1 3arajibHi 10J10KeHHS

7.3 Hymepauisi cTopiHOK 3BiTY

7.5 Pucynkn

7.6 Tabnnui

7.7 llepeaikn

7.8 llpumitkn

7.9 Bunockn

7.10 ®opmy.iH TA_piBHSHHS

7.11 Hocunanus

7.13 Cnncok aBTopiB

7.14 CkopoueHHsl TA YMOBHI NO3HAKH

7.15 Jlonarku

Excnepr

(mimic)

3ayBaskeHb 3 0()OPMIICHHS HEMAe

07.06.2025

Bagum HEYBOJIO/]

(npizsmue, immam)




