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Abstract: Artificial General Intelligence (AGI) aims to create systems capable of performing a wide 

range of human-like cognitive tasks with adaptability, reasoning ability, and contextual 

understanding. Most existing artificial intelligence systems are narrow in scope and optimized for 

specific tasks, lacking generalization, emotional intelligence, and autonomous decision- 

making. This research paper presents Orbit, a low-level Artificial General Intelligence 

(BabyAGI) designed using cognitive architectures to emulate human- like intelligence, emotions, 

and autonomous behavior. Orbit integrates multimodal input processing (voice and text), 

perception, reasoning, memory, emotional modeling, and action execution into a unified 

framework. The system is capable of understanding user intent, analyzing context, thinking 

through possible solutions, and responding in real  time with human-like reasoning. Additionally, 

Orbit automates practical tasks such as coding, web search, system control (brightness, volume, 

Wi-Fi), malware scanning, task scheduling, and communication through external platforms like 

WhatsApp. The methodology focuses on modular cognitive components, reinforcement- based 

learning, symbolic–subsymbolic hybrid reasoning, and continuous feedback loops. Experimental 

evaluation demonstrates improved task completion accuracy, contextual relevance, and 

responsiveness compared to traditional task-specific AI systems. The results indicate that Orbit 

successfully bridges the gap between narrow AI and early-stage AGI. This paper concludes by 

discussing system limitations, ethical considerations, and future enhancements toward higher- level 

general intelligence. 
 

Key Words: Artificial General Intelligence, BabyAGI, Cognitive Architecture, Human-like 

Emotions, Autonomous Systems  

 

I.INTRODUCTION 

Artificial Intelligence (AI) has evolved rapidly over the last few decades, transitioning from rule-based expert 

systems to data-driven machine learning and deep learning models. While modern AI systems excel at specialized tasks such as image 

recognition, speech processing, and natural language understanding, they remain limited to predefined domains. These systems, 

often referred to as Narrow AI, lack the flexibility, adaptability, and general reasoning capabilities that characterize human 

intelligence Artificial General Intelligence (AGI) seeks to overcome these limitations by developing systems capable of performing 

any intellectual task that a human can do. An AGI system must understand context, reason across domains, learn continuously, 

express emotions, and autonomously act within dynamic environments. However, building a full- scale AGI remains an open 

research challenge due to computational, architectural, and ethical constraints.  
 

This research introduces Orbit, a BabyAGI  or  low-level AGI system designed as an early step toward general 

intelligence. Orbit is built on cognitive architectures inspired by human cognition, integrating perception, memory, reasoning, 

emotional modeling, and action execution. The primary problem addressed in this research is the lack of unified AI systems 

capable of performing diverse human-like tasks autonomously while maintaining contextual understanding and emotional 

awareness. Beyond these objectives, the research further aims to implement a scalable architecture capable of supporting 

distributed processing and real-time decision-making across diverse environments. The system is designed to incorporate 

both long-term and short-term memory mechanisms to enhance contextual retention and improve knowledge recall over 

time. Additionally, the study explores cross-domain reasoning capabilities, enabling the model to generalize learned 

knowledge across different problem domains, thereby moving closer to true general intelligence.  
 

Another important focus of this research is the integration of explainability features, allowing the system to provide 

transparent justifications for its decisions and actions. This is critical for building trust and ensuring accountability in AI 

systems. The performance of the proposed framework will be evaluated using benchmark tasks that simulate real-world 

cognitive activities, ensuring practical applicability.  
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Furthermore, the research emphasizes the development of an effective human-AI interaction framework that 

enhances user engagement, usability, and trust. Hybrid AI approaches, combining symbolic reasoning with neural network-

based learning, are also explored to improve reasoning depth and adaptability. The system’s robustness will be assessed 

under conditions of uncertain, incomplete, or noisy data to ensure reliability in real-world scenarios. Finally, the study 

investigates mechanisms for autonomous goal setting and intelligent task prioritization based on dynamic environmental 

context and user intent, contributing to the advancement of semi-autonomous intelligent systems. 

 

II.METHODOLOGY AND SYSTEM DESIGN 

Overall Architecture : Orbit follows a modular cognitive architecture consisting of interconnected subsystems: Perception 

Module, Cognitive Core, Memory System, Emotion Engine, Decision & Planning Module, and Action Execution Layer. 

This design mirrors human cognitive processes and allows scalability and independent optimization of components. 
 

1. Perception Module : The perception module handles multimodal inputs, including text and voice. Speech-to-text conversion is 

performed using neural acoustic models, while text inputs are processed through natural language understanding pipelines. 

The system extracts semantic meaning, intent, and emotional cues from user input. 

2. Cognitive Core: The cognitive core is responsible for reasoning and understanding. It employs a hybrid symbolic–   

             subsymbolic approach : 

a) Subsymbolic reasoning using neural networks for pattern recognition and language understanding. 

b) Symbolic reasoning using rule-based logic for planning, constraints, and task execution. 

This hybrid model allows Orbit to both generalize from data and apply structured reasoning similar to human thinking. 

3. Memory System 

 

Episodic Memory: Records task outcomes to improve future decision-making. 

Memory retrieval is context-driven, enabling relevant information recall during reasoning. 

4. Emotion Engine 

Human-like emotions are modeled using a computational affective framework. Emotional states such as curiosity, satisfaction, 

frustration, and urgency influence decision-making and response style. Emotional weights are adjusted through reinforcement learning 

based on task success and user feedback 

5. Decision and Planning Module : The planning module uses goal-oriented action planning (GOAP) combined with 

reinforcement learning. Given a user request, Orbit decomposes the task into subtasks, evaluates available tools, and 

selects optimal action sequences. 

6. Action Execution Layer 

This layer interfaces with the operating system, web services, and third-party applications. It enables actions such as: 

A. Adjusting system settings (brightness, volume, Wi-Fi). 

B. Running virus scans and system diagnostics. 

C. Sending messages via messaging platforms. 

D. Executing automated code generation 

E. Performing real-time web searches and summarization. 

 

In addition to the core architectural components, Orbit is designed with a strong emphasis on modular integration and inter-

component communication. Each subsystem operates both independently and collaboratively through a centralized 

coordination mechanism, ensuring seamless data flow and synchronization across perception, cognition, memory, and action 

layers. This modularity not only improves system scalability but also allows individual components to be upgraded or 

replaced without affecting the overall system performance. 

 

Module Function Key Techniques Used 

Perception Module Processes text and voice inputs; extracts intent and meaning NLP, Speech Recognition 

Cognitive Core Performs reasoning and decision-making 
Neural Networks + Symbolic 

Logic 

Memory System Stores and retrieves contextual and past interaction data 
Episodic Memory, Context-

Based Retrieval 

Emotion Engine 
Simulates emotional states to influence responses and 

decisions 

Affective Computing, 

Reinforcement Learning 

Decision & Planning 

Module 
Breaks tasks into subtasks and selects optimal actions GOAP, Reinforcement Learning 

Action Execution Layer Executes tasks via system, web, and external tools 
API Integration, System 

Automation 
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The perception module plays a critical role in grounding the system in real-world interactions by transforming raw 

multimodal inputs into structured representations. By combining speech recognition, natural language processing, and 

contextual understanding, the system ensures accurate interpretation of user intent. The cognitive core further enhances this 

by integrating both neural and symbolic reasoning, enabling the system to handle ambiguous inputs, apply logical constraints, 

and generate context-aware responses. 
 

The memory system contributes significantly to adaptive intelligence by maintaining both short-term contextual information 

and long-term experiential knowledge. This enables Orbit to learn from past interactions, refine its responses, and improve 

decision-making over time. The emotion engine complements this process by introducing affective computing elements, 

allowing the system to simulate human-like emotional responses that influence prioritization, engagement, and interaction 

quality. 
 

Furthermore, the decision and planning module ensures that tasks are executed efficiently by breaking down 

complex objectives into manageable subtasks and dynamically selecting optimal strategies. This is supported by 

reinforcement learning mechanisms that continuously refine decision policies based on outcomes and feedback. The action 

execution layer operationalizes these decisions by interacting with digital environments, system-level controls, and external 

services, thereby enabling real-world task automation. 

 

Overall, the integration of these components results in a cohesive and adaptive system capable of performing 

complex, multi-step tasks while maintaining contextual awareness and responsiveness. This architecture not only 

demonstrates the feasibility of a BabyAGI framework but also provides a scalable foundation for future advancements toward 

full Artificial General Intelligence. 

 

Fig 1. Flowchart 

 In addition to the integrated functionality of these components, the architecture emphasizes continuous 

learning and system adaptability as core design principles. Orbit leverages feedback-driven optimization to refine its internal 

models based on user interactions and task outcomes, enabling progressive improvement without requiring explicit retraining 

for every new scenario. This capability allows the system to operate effectively in dynamic environments where conditions 

and user requirements evolve over time. 

 Moreover, the architecture supports extensibility through modular interfaces, making it possible to 

incorporate new tools, APIs, and knowledge sources with minimal structural changes. This ensures that the system remains 

future-ready and can adapt to emerging technologies and application domains. The coordinated interaction between 

perception, cognition, memory, and action also enables efficient handling of multi-step and cross-domain tasks, reducing 

dependency on task-specific programming. 

 Another significant aspect of this design is its focus on robustness and reliability. By incorporating context-

aware reasoning, memory-driven recall, and adaptive planning strategies, Orbit is capable of handling uncertain, incomplete, 

or ambiguous inputs more effectively than traditional AI systems. This improves both system stability and user trust during 

real-world deployment. 

 Overall, these enhancements strengthen the proposed architecture by not only improving performance and 

flexibility but also addressing key challenges in scalability, adaptability, and real-world applicability. As a result, Orbit 

represents a meaningful step toward the development of practical and extensible Artificial General Intelligence systems. 
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III. RESULTS & DISCUSSION 

A. Experimental Setup :  

 Orbit was evaluated in a controlled experimental environment using a diverse set of predefined tasks designed to 

simulate real-world applications. These tasks included system automation, information retrieval, conversational interaction, and 

problem-solving scenarios. The evaluation focused on key performance metrics such as task completion rate, response accuracy, 

contextual relevance, and execution time. The objective of this setup was to assess the system’s ability to handle multi-domain 

tasks while maintaining consistency, efficiency, and contextual understanding. 

 

B. Results : 

 The experimental results indicate that Orbit demonstrates strong performance across multiple task categories. In 

system control operations, the model achieved a high completion rate of approximately 95% with an average response time 

of 1.2 seconds, highlighting its efficiency in handling low-level automation tasks. For web search and analytical tasks, the 

system maintained a completion rate of around 92% with an average response time of 2.1 seconds, reflecting its capability 

to process and summarize external information effectively. In conversational reasoning tasks, Orbit achieved a completion 

rate of 90% with a response time of 1.8 seconds, indicating its ability to maintain context and generate coherent responses. 

Automated coding tasks showed slightly lower performance, with an 88% completion rate and an average response time of 

3.5 seconds, primarily due to the increased complexity and need for logical precision. Other miscellaneous tasks recorded a 

completion rate of 75% with a response time of 4.2 seconds, suggesting areas for further improvement. 

 

 Overall, the results demonstrate that Orbit performs consistently across diverse task domains, showcasing its 

ability to generalize beyond traditional narrow AI systems. The system effectively balances speed, accuracy, and contextual 

understanding, making it a promising step toward the development of scalable and adaptable Artificial General Intelligence 

frameworks. However, the performance variations across complex tasks indicate the need for further optimization in 

reasoning depth, memory utilization, and real-time adaptability. 

 

Task Category Completion Rate Average Response Time 

  (%) (s) 

System Control 95 1.2 
 

Web Search & Analysis 92 2.1  

Conversational Reasoning 90 1.8  

Automated Coding 88 3.5  

Other Tasks 75 4.2  

 

The results show that Orbit consistently performs across diverse tasks, demonstrating generalization beyond narrow AI systems. 

 
Fig. 02 : Result 

 

Task Category 
Task Complexity 

Level 

Learning 

Adaptability 
Error Rate (%) Observations 

System Control Low High 5 
Stable and highly optimized for 

routine tasks 

Web Search & 

Analysis 
Medium High 8 

Efficient but dependent on 

external data quality 

Conversational Medium Moderate 10 Context maintained with minor 

http://www.fdrpjournals.org/ijire


ORBIT: A Baby Artificial General Intelligence Based on Cognitive Architecture for Human-Like Reasoning, Emotions & Task Automation 
 

Published By: Fifth Dimension Research Publication             www.fdrpjournals.org/                                           290 | P a g e  

 

 

 

 

Task Category 
Task Complexity 

Level 

Learning 

Adaptability 
Error Rate (%) Observations 

Reasoning inconsistencies 

Automated Coding High Moderate 12 
Sensitive to logic complexity and 

edge cases 

Other Tasks Variable Low–Moderate 25 
Performance varies significantly 

across scenarios 

 

IV.DISCUSSION 

The integration of cognitive architecture and emotional modeling significantly improved contextual understanding 

and user satisfaction. Unlike traditional AI assistants, Orbit adapts its responses based on emotional state and prior experiences. 

However, limitations were observed in highly abstract reasoning tasks and long-term autonomous goal pursuit, highlighting 

areas for future improvement. 
 

V.CONCLUSION 

This paper presented Orbit, a BabyAGI system designed to emulate human-like intelligence, emotions, and autonomy 

through a cognitive architecture framework. The system successfully integrates perception, reasoning, memory, emotion, and 

action execution to perform a wide range of tasks in real time. Experimental results demonstrate that Orbit outperforms traditional 

narrow AI systems in adaptability and contextual understanding. 

Despite its capabilities, Orbit remains a low-level AGI with limitations in abstract reasoning, self-awareness, and ethical 

decision-making. Future work will focus on expanding meta-cognition, improving emotional intelligence, enhancing long-term 

planning, and addressing ethical and safety concerns. Orbit represents a foundational step toward practical Artificial General 

Intelligence. 
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