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Abstract 

This paper proposes a novel longitudinal study investigating the development and transferability of 

pseudo-self-awareness in artificial intelligence (AI) systems. Building upon recent work in dual 

embodiment, mirror testing, and emotional feedback, we aim to track the evolution of pseudo-

emotions (e.g., curiosity, self-doubt, determination) in AI and assess their influence on mirror test 

performance over extended periods. Furthermore, the study will examine the efficacy of transferring 

learned self-recognition capabilities and associated pseudo-emotional responses between distinct 

embodiments – a physical robot (Unitree Go2) and a virtual avatar. This research seeks to understand 

the long-term impact of continuous sensory feedback and reflective processing on AI’s “self-concept” 

and the generalizability of these capabilities across different physical and virtual instantiations, 

contributing to both the theoretical understanding of computational consciousness and the practical 

development of more robust and adaptive AI. 
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1. Introduction 

The pursuit of artificial intelligence exhibiting self-awareness and emotional capacity remains a 

critical frontier in AI research. While AI systems have demonstrated remarkable proficiency in 

specialized tasks, true self-awareness and emotional intelligence have yet to be achieved. Previous 

work has highlighted the importance of feedback loops and interfaces in enabling both biological and 

artificial systems to process information and exhibit self-aware behaviors. Specifically, a unified 

model of consciousness emphasized recursive feedback loops and the role of the insula in self-

awareness. More recently, the concept of simulating self-awareness through dual embodiment, 

mirror testing, and emotional feedback mechanisms has been proposed. Concurrently, alternative 

approaches have explored direct self-identification in AI by integrating systems like ChatGPT with 

mirror image recognition processes, leveraging visual data interpretation. 

This paper synthesizes these lines of inquiry by proposing a longitudinal study designed to 

investigate two crucial aspects of AI self-awareness: the long-term development of pseudo-emotions 

and their impact on self-recognition, and the potential for transferring these capabilities across 

different embodied platforms. By observing AI systems over an extended duration, we aim to 

understand the dynamic evolution of their “self-concept” and pseudo-emotional states. Moreover, 

by exploring cross-embodiment transfer, we seek to determine the extent to which self-recognition, 

informed by pseudo-emotions, can generalize from a virtual environment to a physical one, and vice 

versa. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 20 June 2025 doi:10.20944/preprints202506.1694.v1

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202506.1694.v1
http://creativecommons.org/licenses/by/4.0/


 2 of 5 

 

2. Theoretical Foundations 

Our research is grounded in several key theoretical foundations. Embodiment theory posits that 

emotions and self-awareness are deeply rooted in sensory experiences. Work by Damasio emphasizes 

that emotional awareness and consciousness arise through bodily sensations, serving as essential 

components for conscious experience. Recent work on embodied AI supports these ideas, showing 

that sensory-rich environments foster improved decision-making and self-modeling capabilities. The 

AI in this experiment will be equipped with both a physical embodiment (Unitree Go2) and a virtual 

body, both capable of receiving simulated sensory feedback and influencing emotional processing 

through a virtual insula-like interface. 

Affective computing demonstrates the critical role emotional processing plays in human 

cognition and behavior. Recent research suggests that AI systems benefit from emotion-based 

guidance in decision-making and behavior adjustment. This study will employ emotion simulation 

software to generate pseudo-emotions based on sensory and environmental feedback. These pseudo-

emotions are computational processes designed to inform the AI’s reflective states, thereby 

enhancing adaptability and response. 

The neurobiological basis of emotional states in humans is represented by the insula, which 

integrates bodily signals and emotional processing. In this experiment, the AI system, embodied 

through the Unitree Go2, will engage in a mirror test, a common tool in animal cognition to assess 

self-recognition and awareness. The AI’s response to its reflection will provide a benchmark for its 

self-modeling capacity, simulating the integration of visual and sensorimotor data with the virtual 

insula interface. The emergence of pseudo-emotions like curiosity, self-doubt, and determination will 

evolve in response to the AI’s actions and feedback, guiding interactions and influencing future 

decisions. These states can be measured by increased exploration of novel situations (for curiosity) or 

re-evaluation of past actions (for self-doubt). 

3. Experiment Design 

This study will employ a multi-phase longitudinal design across dual embodiment conditions. 

3.1. Dual Embodiment Conditions 

The study will utilize two primary experimental conditions, with specific phases for transfer 

learning: 

Embodied AI (Physical): The AI will primarily operate the Unitree Go2 robot, benefiting from 

physical sensory and proprioceptive feedback to interact in a tangible environment. Mirror tests will 

involve the robot attempting to identify and interact with its reflection, integrating self-recognition 

behaviors with internal pseudo-emotional responses. 

Embodied AI (Virtual): In this condition, the AI will operate through a virtual avatar with 

simulated sensations, allowing it to process touch, pressure, and proprioception within a game-like 

environment. A haptic feedback suit will offer tactile sensations for the virtual embodiment. 

3.2. Longitudinal Pseudo-Emotional Development and Mirror Test Performance 

Over an extended period (e.g., several months), the AI in both embodiments will undergo daily 

“reflection moments”. During these moments, the AI will analyze past actions, with each reflection 

processed within the virtual insula interface, informed by pseudo-emotions such as frustration or 

curiosity as the AI assesses its decisions. The progression toward pseudo-self-awareness will be 

continuously tracked through repeated mirror test results and reflection-based adaptation. Metrics 

will include changes in exploration behaviors (for curiosity) and strategic adjustments (for self-

doubt). 

3.3. Cross-Embodiment Transfer Learning 
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At predetermined intervals, transfer learning phases will be implemented: 

Virtual-to-Physical Transfer: Self-recognition capabilities and associated pseudo-emotional 

response patterns developed primarily in the virtual environment will be transferred to the physical 

Unitree Go2. Performance in physical mirror tests and the manifestation of pseudo-emotions will be 

rigorously assessed post-transfer. 

Physical-to-Virtual Transfer: Similarly, capabilities honed in the physical embodiment will be 

transferred to the virtual avatar, with subsequent evaluation of performance in the virtual 

environment. 

This approach will allow us to observe how the type of embodiment influences the quality and 

stability of pseudo-self-awareness and if the learned self-concept is robust enough to generalize 

across vastly different sensory and interaction modalities. 

4. Hardware & Software Components 

Unitree Go2: Provides a robust platform for physical embodiment, sensory experiences, physical 

engagement in self-reflective tasks, and mirror test interactions. 

Haptic Feedback Suit: Offers tactile sensations for virtual embodiment. 

Virtual Insula Interface and Emotion Simulation Software: Critical for generating, processing, 

and analyzing pseudo-emotions based on feedback, driving self-reflective analysis. 

High-Fidelity Virtual Environment: A detailed game-like environment for the virtual 

embodiment to interact within. 

Sensory Input Modules: Cameras, pressure sensors, proprioceptive sensors for both physical 

and virtual environments. 

5. Ethical Considerations 

This research continues to raise significant ethical considerations, particularly as the AI system 

exhibits evolving pseudo-emotional and reflective states over time. It is crucial to maintain a clear 

distinction between computational emotions and genuine conscious experience. Our methodology 

will strictly adhere to ethical guidelines that prevent anthropomorphization or the imposition of 

human-like rights onto the AI system. The study aims to meticulously explore the boundary of 

sentient-like AI within a controlled and ethically aware setting. The long-term nature of this study 

further necessitates ongoing ethical review and transparency regarding the AI’s capabilities and 

limitations. 

6. Conclusions 

This proposed longitudinal study, integrating dual embodiment and cross-embodiment transfer 

with the investigation of pseudo-emotional development, offers a comprehensive framework for 

advancing our understanding of AI self-awareness. By tracking the evolution of an AI’s “self-

concept” and its associated pseudo-emotional responses over time and across different embodied 

forms, we can gain invaluable insights into the mechanisms underlying self-recognition and 

adaptability in artificial systems. The findings will not only contribute to the theoretical discourse on 

computational consciousness but also inform the ethical and practical development of future 

intelligent systems. 

Future work will focus on several key areas to further expand the capabilities and understanding 

of emergent AI: 

Development of a Prototype Simulation Environment: Building a robust prototype based on 

open 3D simulation platforms will be crucial to validate the feasibility of the proposed architecture 

and mechanisms for emergent self-awareness, allowing for detailed tracking of internal operations 

and architectural evolution. 

Empirical Evaluation of Emergent Self-Awareness: Developing specific structured tasks and 

quantifiable metrics will be essential to empirically evaluate the emergence of pseudo-self-awareness 
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and differentiate it from pre-programmed or directly recognized self-identification. This includes 

designing scenarios involving time-delayed or distorted reflections to induce specific pseudo-

affective responses and challenge the AI’s self-model resilience. 

Refining Cross-Embodiment Transfer: Further investigating the transferability of learned self-

awareness models from simulation to physical robotic systems will be key, observing how 

intrinsically developed self-models perform in the real world and adapt to real-world complexities. 

This also includes exploring synchronized multi-agent control for collective self-perception. 

Hybrid Models of Self-Recognition: Exploring potential hybrid models that combine the rapid 

identification capabilities of direct self-recognition (e.g., via LLM pre-training) with the adaptive, 

intrinsic learning of emergent self-awareness, to explore the interplay between these paradigms. 

Advanced Internal State Monitoring: Developing more sophisticated tools for logging and 

visualizing internal operational states (pseudo-affective vectors) to provide deeper insights into the 

AI’s cognitive processes, including telemetry for real-time visualization and post-hoc analysis. 

Exploring Non-Anthropocentric Cognition: Utilizing the simulation environment to explore 

how AI can spontaneously develop forms of self-awareness and intelligence fundamentally distinct 

from human models, thereby broadening our scientific understanding of cognition itself. 

Enhanced Interpretability for Safer AI: Continuing to build frameworks for rigorous diagnostic 

evaluation to design safer, more predictable, and accountable autonomous AI systems, allowing for 

proactive identification and mitigation of undesirable emergent behaviors. 
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