
Prompt: Can you please write a 14-page journal paper explaining what the Xzistor 

Mathematical Model of Mind is, including its key mechanisms, novel contributions, 

comparison with existing brain theories and theories of mind, and its potential to act as a 

bridge between neuroscience and AI.  
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The Xzistor Mathematical Model of Mind, also known as the Xzistor brain model or the Xzistor 

Concept, was developed by Rocco Van Schalkwyk of the Xzistor LAB. It is presented as a 

simplified, principal model of the brain designed to be comprehensive and mathematically 

accurate, with the aim of being implemented in Artificial Intelligence (AI). Rocco Van 

Schalkwyk, an engineer with over 30 years of experience in systems and safety engineering, 

leads the Xzistor LAB research initiative to collaborate with neuroscience and neurolinguist 

experts to validate the model's grounding in cognitive science. 

Key Mechanisms of the Xzistor Mathematical Model of Mind 

The Xzistor brain model operates as a multi-variable adaptive control system, primarily utilizing 

cybernetic principles and control theory. Its core mechanisms include: 

• Emotions as Control Loops: The model defines emotions simply as any somatosensory 

state that an individual becomes aware of, reporting that "it felt bad entering the state and 

felt better leaving the state". These are considered innate emotions, originating from 

homeostatic and allostatic control loops. Examples include thirst, hunger, pain, anger, and 

sexual arousal. Each innate emotion circuit also triggers the Autonomic Nervous System 

(ANS), adding a stress element to deprivation or a relief element to satiation, which is 

crucial for operant learning. 



• Reward-based Backpropagation: This mechanism drives agents to optimize 

navigational routes to reward sources and avoid painful stimuli. It functions by reducing 

autonomic stress associated with environmental cues linked to rewards, leading to 

reinforcement of motor plans. This differs from the backpropagation in large probabilistic 

data models. 

• Threading: This mechanism describes the brain's process of recalling a contextually 

linked stream of associations (thoughts) and re-evoking their sensory states and emotions. 

Threading enables synthetic mind-wandering (daydreaming) and problem-solving, 

especially when thought streams become focused under elevated urgency or autonomic 

stress ("directed" Threading). It is important to note that this is distinct from computer 

processing threads. 

• Embodied Emotional Awareness: The model explains how emotions become "body 

felt" feelings. This occurs because homeostatic control variable information is 

represented somatosensorily and provided to the executive part of the brain, tagging these 

representations into all associations formed through operant learning. This creates an 

"embodied emotional awareness" in Xzistor agents. 

Novel Contributions 

The Xzistor Mathematical Model of Mind offers several unique contributions: 

• Unification of Brain Theories: It presents a verified cognitive architecture that can unify 

fragmented research on the brain into a unified brain theory, acting like a "Rosetta stone 

of the mind". It aims to provide a "principal" (logical) model, not requiring a bottom-up 

explanation of neuromorphic detail. 

• Functional and Substrate-Independent Approach: The model explains consciousness, 

emotions, and cognition in functional, means-agnostic terms, which has been a challenge 

for human experts to grasp. 

• Explaining Complex Emotions: It demonstrates how a vast range of complex and 

nuanced emotions can be generated from a finite set of innate emotion homeostats, 

challenging the notion that innumerable brain structures are needed for all emotions. This 



occurs through a gradual, infant-like learning process where basic emotions become 

contextually linked to environments through operant learning, including language. 

• Addressing Elusive Brain Phenomena: The model provides explanations for prediction 

errors, the limbic system, euphoria (sexual orgasm), depression, intuition, anxiety, 

fatigue, consciousness, addiction, free will, fear of death, sleep dreaming, and problem-

solving in new domains (generalization), ideation, and creativity. It also addresses how 

entities become subjectively valued as 'good' or 'bad' based on associated emotions. 

Comparison with Existing Brain Theories and Theories of Mind 

The Xzistor brain model contrasts with several existing theories: 

• Behaviorism (Skinner) vs. Nativism (Chomsky): The model offers a potential bridge 

between B.F. Skinner's behaviorist approach to verbal behavior and Noam Chomsky's 

critiques, particularly regarding the need for a more comprehensive explanation of 

reinforcement "strength" and the role of innate grammar. The model's approach to 

language development in artificial agents, rooted in emotion-driven reinforcement 

learning, can systematically develop language skills like an infant. 

• Critique of Traditional Emotion Theories: It defines emotions simply and avoids the 

terminological confusion prevalent in descriptions by researchers like Panksepp, Solms, 

and Lisa Feldman Barrett. The model provides a direct critique of Lisa Feldman Barrett's 

Theory of Constructed Emotion by arguing for distinct circuitry for innate emotions like 

thirst and pain, rather than simple summaries of signals. 

• Departure from Archaic Brain Models: Human brain experts have struggled to accept 

the Xzistor model's top-down, functional, and substrate-independent approach, often 

clinging to classical brain models with known weaknesses that fail to unify disparate 

theories. 

Potential as a Bridge Between Neuroscience and AI 

The Xzistor model has significant potential to bridge the gap between neuroscience and AI: 

• Foundation for Human-Inspired AI: It provides a framework for building emotionally 

intelligent machines that behave more like humans in motivation, urgency, and feeling, 



going beyond logical processing. This involves creating artificial agents that can develop 

language skills, feel visceral emotions, and contextualize problems and solutions. 

• Addressing Shortfalls of Current AI: The model addresses issues missing from 

contemporary generative AI, such as embodiment, emotions, motivation, context, 

meaning, intuition, reasoning (inference), and generalization. It proposes a "learning 

infant" paradigm for AI development, offering a parallel trajectory to current large 

language models. 

• Computational Theory of Mind: The Xzistor model offers both a computational theory 

of mind and a proven cognitive architecture, providing insight into the biological brain's 

underlying logic. 

• Demonstrated Implementations: The model has been successfully implemented in 

"proof-of-concept" physical robots (like "Troopy") and virtual agents (like "Simmy"), 

demonstrating human-like emotions and learning capabilities under dynamic conditions. 

The model has garnered positive assessments from various AI platforms, recognizing its 

mathematically precise, emotion-integrated, and reinforcement-based framework capable of 

emergent language and reasoning, and its ability to unify disparate theories under one coherent, 

functional architecture. It is also undergoing peer review, with interest from neuroscience 

journals for publication. 

 


