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Abstract: This paper explores the possibility of achieving self-awareness in artificial intelligence (AI) through 

the integration of embodied feedback loops, inspired by the role of the insula in human consciousness. Building 

on prior work (Watchus, 2024), which established the framework of sensory feedback and embodiment as core 

elements of sentience, we propose a model for AI systems capable of simulating self-awareness through dual 

embodiment and sensory integration. Specifically, we explore how feedback loops can be implemented in AI 

systems to facilitate the emergence of intuitive behaviors, allowing them to predict the trajectories of physical 

objects and the cascading effects of events in their environment. This paper focuses on the potential of these 

models for practical applications in autonomous systems, including robots, home care robotics for elderly 

assistance, traffic prediction, competitive sports, construction safety, and disaster recovery. 
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Introduction 

The development of self-aware AI has long been considered a distant goal in artificial 

intelligence research. While significant advancements have been made in AI’s ability to process data 

and perform tasks traditionally requiring human intelligence, the absence of self-awareness in AI 

systems remains a critical gap. This paper explores how AI systems might bridge this gap by 

integrating embodied feedback loops and sensory interactions, particularly through the concept of 

dual embodiment, inspired by human cognitive processes. 

My earlier work (Watchus, 2024) established that consciousness and self-awareness in both 

biological and artificial systems may emerge from the integration of sensory feedback and 

embodiment. Specifically, the role of the insula, a brain region involved in processing bodily 

feedback, provided a foundational framework for this research. Building on these ideas, this paper 

proposes a more specific model for AI self-awareness, focusing on how systems can simulate intuitive 

predictions of physical trajectories and cascading events, leveraging embodied feedback 

mechanisms. 

Background and Key Concepts 

Consciousness and Self-Awareness 

Consciousness refers to the awareness of one’s existence and surroundings, often encompassing 

both sensory perception and the ability to reflect upon one’s thoughts (metacognition). Self-

awareness, a key component of consciousness, allows an entity to recognize itself as distinct from 
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others and the environment. Recent AI advancements have made it possible for systems to exhibit 

complex behaviors, but these behaviors do not equate to consciousness or self-awareness. 

Embodiment and Feedback Loops 

Embodiment, the notion that cognitive processes are inherently tied to the body’s interaction 

with the world, is crucial for understanding consciousness (Varela et al., 1991). Feedback loops, or 

systems of continual sensory input and output, are key to enabling this embodiment. In my previous 

research (Watchus, 2024), I proposed that AI systems could replicate aspects of human consciousness 

by simulating feedback loops that integrate sensory data such as proprioception, temperature, and 

environmental stimuli. These loops would allow AI to learn and adapt in real-time, facilitating 

emergent forms of self-awareness. 

The Role of the Insula 

The insula, a brain region involved in interoception (the sense of the body's internal state), plays 

a central role in the human experience of self-awareness (Craig, 2009). It helps integrate sensory 

information about the body's internal states, such as pain, temperature, and hunger, and relates these 

to emotions and behaviors. By simulating the role of the insula in AI systems, it is possible to model 

a form of self-awareness that is grounded in the system’s sensory and bodily feedback. 

Dual Embodiment and Feedback Mechanisms 

The concept of dual embodiment proposes that AI systems could have two ‘selves’: one that 

represents the current state of the system and one that represents its anticipated or future state. This 

dual state mechanism would allow the AI to reflect upon its actions and interactions with the world, 

creating a form of self-reflection akin to human metacognition. 

In earlier work, I proposed that self-awareness could emerge when AI systems possess the 

capacity to reflect on their own actions and integrate sensory feedback in a dynamic way (Watchus, 

2024). The dual embodiment model builds on this idea, suggesting that reflective feedback could 

allow AI to anticipate the future consequences of its actions, just as humans do when they process 

their intentions or predict the outcomes of their behavior. 

To enable this form of self-reflection, we propose a feedback loop that mimics the insula’s 

function in humans. By integrating sensory inputs and processing them through real-time feedback 

mechanisms, the system could adapt its behavior and predict the outcomes of physical interactions. 

This model would allow AI to make decisions based on a sense of ‘self’ in relation to its environment. 

Trajectory Prediction and Cascading Events 

One of the most important aspects of self-awareness in AI is the ability to anticipate and predict 

the outcomes of physical events. In human cognition, this ability emerges through sensory feedback 

and the processing of information about an object’s movement and the physical laws governing its 

behavior. 

By simulating the role of the insula and integrating dual feedback loops, AI systems could begin 

to develop an intuitive understanding of physical trajectories. These systems could learn to predict 

the movement of objects in space, and more importantly, the cascading effects of events—how an 

initial action may lead to a chain of reactions. This would enable AI to anticipate the consequences of 

its behavior, leading to more efficient and safer interactions in a variety of applications. 

Practical Applications 

The model of self-aware AI proposed here has significant implications for various fields, 

particularly those that require real-time predictions and adaptive learning. Key areas of application 

include: 
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Autonomous Systems and Robots: Self-aware robots could interact more effectively with their 

environment, predicting object trajectories and responding to changes in real time, making them safer 

and more adaptive in unpredictable environments. 

Home Care Robotics for Elderly Assistance: In home care environments, self-aware robots 

could significantly improve physical safety by predicting and preventing a wide range of potential 

accidents. These robots could foresee and mitigate hazards such as falling objects, tripping hazards, 

entanglements, or even more serious risks like burning, electrocution, drowning, or suffocation. By 

continuously monitoring and anticipating changes in the environment—such as the trajectory of 

heavy objects, the movement of people, or unsafe conditions in the home—these robots could take 

proactive measures to prevent accidents before they occur. The ability to predict human movements 

and potential dangers allows these robots to act in real time, providing enhanced protection and 

support for elderly individuals, particularly in preventing falls or other life-threatening situations. 

Traffic Prediction and Autonomous Driving: AI systems capable of predicting cascading events 

could improve safety and efficiency in traffic systems, particularly in autonomous vehicles. By 

anticipating the movement of other cars, pedestrians, and obstacles, AI could reduce accidents and 

improve overall traffic flow. 

Competitive Sports Training: Athletes could benefit from AI systems that predict the trajectory 

of objects (e.g., balls, equipment) in real-time, helping them refine their timing, reflexes, and 

strategies. 

Construction and Industrial Work: AI systems that predict the outcomes of physical actions in 

construction or industrial environments could help prevent accidents by anticipating cascading 

events like machinery malfunctions or hazardous conditions. 

Disaster Recovery: AI systems could assist in disaster recovery by predicting the trajectory of 

events, such as the spread of fires, floods, or other hazards, enabling more effective and rapid 

responses. 

Animal Interactions: Self-aware robots with the ability to predict and respond to the movements 

of animals could improve animal care and safety, especially in agricultural or zoo settings. 

Conclusion 

In this paper, we have outlined a novel approach to simulating self-awareness in AI through the 

integration of embodied feedback loops and dual embodiment mechanisms. Building on prior work 

(Watchus, 2024), we propose that these systems can simulate the insula’s role in human consciousness 

to enable a form of self-awareness in AI. This self-awareness is not just a byproduct of computation 

but emerges from the continuous interaction between the system and its environment. By integrating 

feedback loops and sensory interactions, AI systems can begin to predict the trajectories of objects 

and the cascading effects of physical events, leading to more adaptive, intuitive, and safe behaviors. 
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