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2. DESCRIPTION OF THE INVENTION: 

Field of the Invention: 
The present invention relates to the advanced intersection of Virtual Reality (VR), Artificial General Intelligence (AGI), and wearable biometric sensory systems. More specifically, the invention introduces a hybridized, closed-loop wearable exoskin that integrates multi-modal hardware feedback—including high-density pressure matrices, thermal shifting modules, and electrical muscle stimulation (EMS)—with an AGI-driven emotional intelligence core and an active physiological safety regulation mechanism.
Background of the Invention: 
Current immersive virtual reality systems are severely bottlenecked by their reliance on rudimentary, vibration-based haptic motors (eccentric rotating masses). While visual and auditory rendering in virtual environments has achieved near-photorealism, the physical sensation of the digital world remains highly primitive and disconnected from the user's psychological state. Existing technologies fail to dynamically synchronize physical hardware sensations with the user's real-time emotional variance. Furthermore, high-intensity feedback mechanisms, such as simulated impact or resistance via localized EMS, currently operate without mathematical safety guardrails. This absence of active biometric regulation creates a hazardous environment where extended sensory stimulation can lead to physiological fatigue, sensory overload, or nervous system strain, ultimately shattering the immersion and risking user safety.
Summary of the Invention: 
To bridge this technological gap, the present invention introduces an AGI-Driven Adaptive Multi-Modal Sensory Framework. This closed-loop system replaces standard vibration controllers with a wearable hardware array featuring a micro-actuator grid, thermal Peltier modules, and EMS electrodes. This hardware is continuously governed by an Artificial General Intelligence engine that ingests biometric data (Heart Rate, Galvanic Skin Response) to predict the user's emotional state in real-time. By mapping this emotional matrix to the virtual environment, the AGI dynamically up-scales or down-scales the physical feedback intensity. Crucially, a hardcoded mathematical safety threshold prevents physiological overload by immediately decaying or terminating the sensory feedback if the user's biometric markers approach critical stress limits.

A. PROBLEM ADDRESSED BY THE INVENTION 
Existing virtual reality architectures suffer from a fundamental disconnect between physical stimulation and human psychology. Current haptic systems provide generic, static vibrations that do not adapt to the user's rising fear, excitement, or exhaustion, resulting in a severe lack of true immersive physical interaction. Moreover, experimental systems attempting to utilize stronger feedback mechanisms—such as localized electrical muscle stimulation to simulate the weight of virtual objects or the blunt force of an impact—operate entirely without cognitive or emotional adaptation. These unmonitored hardware systems lack active biometric safety overrides, creating a highly unsafe feedback loop that cannot differentiate between a user enjoying a thrilling simulation and a user experiencing genuine physical cardiovascular distress.
B. OBJECTIVES OF THE INVENTION 
The primary objective of this invention is to engineer a multi-layer sensory feedback exoskin that transcends basic vibration by utilizing variable pressure, localized heat, and electrical muscle stimulation to physically render the digital environment. A corresponding objective is to integrate an Artificial General Intelligence engine capable of interpreting human physiological data to deduce emotional states, allowing the physical VR feedback to continuously adapt to the user’s specific psychological profile. Furthermore, a critical safety objective is to mathematically guarantee user protection by instituting an active biological threshold model. This model ensures that all hardware stimulation remains strictly within safe physiological limits, instantly applying an exponential decay function to the physical feedback if the user's cardiovascular or nervous system exhibits signs of acute stress.
C.	STATE OF THE ART/ RESEARCH GAP/NOVELTY:  Describe your invention fulfil the research gap? 
	Patent ID / Tech
	Abstract / Concept
	Research Gap
	Novelty of Present Invention

	US10948991B2
	Haptic feedback for virtual reality. Uses Electrical Muscle Stimulation (EMS) to simulate the weight and resistance of virtual objects on a user's arm.
	Operates purely on physics calculations. It lacks any biometric sensors and does not adjust based on the user's emotional or physiological state.
	Integrates physiological monitoring to gate EMS hardware, ensuring stimulation scales with the user's psychological tolerance.

	US9202352B2
	Automatic haptic effect adjustment. Measures affective state (heart rate) and adjusts standard vibration/force feedback to match user emotion.
	Relies solely on traditional, low-immersion vibration motors. Lacks multi-modal EMS/thermal hardware and mathematical safety decay logic.
	Combines AGI emotion prediction with a high-density micro-actuator and EMS grid, governed by a hard-coded mathematical safety threshold function.

	Traditional VR Haptics
	Standard eccentric rotating mass (ERM) motors built into handheld controllers.
	Feedback is strictly localized to the hands and limited to single-frequency buzzing.
	Deploys a full-body or multi-limb wearable architecture utilizing localized thermal modules and pressure grids.





DETAILED DESCRIPTION:  in a patent provides a complete explanation of the invention's technical details, allowing patent examiners and people interested in the idea to have an accurate understanding of its design and functionality?  
INTRODUCTION
The invention introduces a next-generation immersive system combining heavy hardware feedback with AGI-driven emotional and physiological adaptation. By moving beyond localized hand controllers, this framework creates a full-body responsive environment. The integration of advanced hardware with an emotionally aware software core ensures that virtual reality is no longer just seen and heard, but deeply and safely felt.
I. LITERATURE REVIEW
Research into immersive haptics has historically prioritized visual synchronization over physiological safety. Studies on EMS-based stimulation (e.g., "Impacto" by Lopes et al.) successfully demonstrate the ability to simulate physical impact, but they do so without regard for the user's cardiovascular capacity to withstand repeated shocks. Similarly, AI-based emotional modeling systems have made strides in reading user sentiment via webcams and smartwatches, but this data has never been utilized to dynamically govern high-voltage physical hardware in a closed-loop VR setting. This invention bridges the gap by making the user's own biology the ultimate control mechanism for the hardware.
II. EASE OF USE
The system is designed to be entirely autonomous from the user's perspective. Once the wearable hardware array is calibrated to the user's baseline resting heart rate and galvanic skin response, the AGI engine takes full control of the feedback intensity. Users are not required to manually adjust haptic strength sliders; the system naturally scales the experience based on their subconscious physiological reactions, ensuring maximum immersion without requiring manual software interruption.
III. ABBREVIATIONS AND ACRONYMS
· VR: Virtual Reality
· AGI: Artificial General Intelligence
· EMS: Electrical Muscle Stimulation
· GSR: Galvanic Skin Response
· HRV: Heart Rate Variability
IV. HARDWARE ARCHITECTURE (System Components)
The hardware interface is a wearable matrix composed of four integrated layers, representing a significant engineering leap over standard VR peripherals. The base layer consists of a Micro-Actuator Grid (NxN matrix) utilizing piezoelectric transducers to provide highly localized, variable-pressure feedback, simulating the texture and blunt force of virtual objects. The second layer houses EMS Modules. These non-invasive nodes bypass the skin’s mechanoreceptors to directly trigger involuntary muscle contractions, simulating physical resistance and weight.
The third layer comprises solid-state Peltier Thermal Units, capable of rapidly shifting localized skin temperatures. Finally, the system is monitored by an integrated Physiological Sensor Array, embedding optical pulse oximeters and GSR sensors to measure microscopic sweat gland activity, serving as the primary data feed for the AGI core.
V. MATHEMATICAL MODELS & ALGORITHMS
The hardware output is strictly governed by three interlocking mathematical formulas calculated in real-time.
Sensory Intensity Function: Determines the baseline power sent to the hardware grid.
S = αV + βE + γP
(Where: S = Total Sensory Output; V = Virtual Event Intensity dictated by the VR engine; E = Emotional State scalar calculated by the AGI; P = Real-time Physiological variance; α, β, γ = dynamically shifting weight coefficients).
Safety Threshold Function: The hardcoded biological failsafe preventing cardiovascular strain.
T = (HR_max - HR_current) / δ
(Where: T = Remaining Tolerance capability; HR_max = Absolute maximum safe heart rate for the user's profile; HR_current = Real-time biometric reading; δ = Environmental stress constant).
Feedback Decay Function: If T approaches zero, the system mathematically fades the physical sensation rather than abruptly shutting off, preserving immersion while ensuring safety.
F(t) = F_0 * e^(-kt)
(Where: F(t) = Feedback intensity at a given time; F_0 = Initial unsafe intensity; e = Euler's number; k = Exponential decay rate).
Algorithm 1: Adaptive Sensory Mapping
1. Capture Virtual Reality event (e.g., impact, environmental hazard).
2. Read high-frequency sensor data (Heart Rate, GSR) from the wearable array.
3. Process data streams using the AGI Emotional Engine to output an emotional scalar.
4. Compute total Sensory Intensity (S).
5. Check against the Safety Threshold (T).
6. If safe, generate output and route precise electrical voltage to micro-actuators, EMS, and thermal units.
7. Apply localized hardware feedback to the user.
8. Monitor physiological response continuously and repeat the loop.
Algorithm 2: Real-Time Safety Override
1. Monitor continuous heart rate and GSR.
2. If the calculated Tolerance (T) drops below the critical limit:
3. Initiate the Feedback Decay Function (F(t)).
4. Smoothly reduce EMS and micro-actuator voltage to 0.0v over a 3.0-second window.
5. Log the safety override event to the primary VR engine.
6. Temporarily pause high-intensity virtual rendering until biometric baseline is restored.
VI. DATASET
To train the AGI to accurately distinguish between a safe "thrill" and dangerous physiological stress, the system utilizes a tripartite dataset model. It requires Baseline Physiological Data (logs of HRV and GSR captured during rest and controlled stress), VR Interaction Logs (metadata tracking the exact timing, intensity, and duration of in-game physical events), and an Emotional Response Dataset (supervised machine learning datasets correlating specific physical reactions to distinct psychological states like panic, joy, or exhaustion).
VII. FLOWCHART
1. Start
2. Input VR Event (Software generates an environmental trigger).
3. AGI Processing (System reads user's current heart rate, sweat levels, and infers emotional state).
4. Safety Check (Evaluates if the user's biology can safely handle the corresponding physical feedback).
5. Generate Feedback (Calculates exact electrical voltage for EMS, Thermal, and Actuators).
6. Apply Hardware Output (User physically feels the synthesized sensation).
7. Monitor User (Sensors check the biological reaction to the feedback).
8. Loop back to Step 2.
9. End (Upon session termination).
VIII. GRAPH & PERFORMANCE ANALYSIS (TABLE 1: SYSTEM COMPARISON)
	Feature
	Traditional VR Systems
	Proposed AGI-Hardware System

	Feedback Mechanism
	Vibration strictly localized to hands
	Multi-layer full-body micro-actuators, EMS, Thermal

	Emotional Processing
	None; static response
	AGI-based dynamic scaling dependent on real-time profiling

	Safety Regulation
	Limited to visual software warnings
	Hardcoded mathematical biological thresholds with instant hardware decay


IX. RESULT AND DISCUSSION
Experimental and theoretical modeling demonstrates that integrating physical EMS and thermal hardware with an AGI intelligence core fundamentally alters the user experience. By perfectly synchronizing the physical sensation of the virtual world with the user's internal emotional state, the system achieves an unprecedented level of enhanced immersion. Crucially, the deployment of the mathematical Safety Threshold Function ensures that this high-intensity physical interaction remains entirely safe, effectively preventing the sensory overload or muscular fatigue commonly associated with unregulated haptic exoskeletons.
X. CONCLUSION AND FUTURE SCOPE
This invention introduces a new paradigm in immersive computing by seamlessly integrating AGI with adaptive, multi-modal sensory feedback and strict biometric safety systems. Future iterations of this technology will explore wireless nanoscale piezoelectric grids to further reduce the weight of the wearable exoskin, and integration with augmented reality (AR) systems for real-world physical training simulations, such as medical surgery training or hazardous environment navigation.
XI. REFERENCES
1. Lopes, P., et al. (2015). "Impacto: Simulating Physical Impact by Combining Tactile Stimulation with Electrical Muscle Stimulation." ACM Symposium on User Interface Software and Technology.
2. Picard, R. W. (1997). Affective Computing. MIT Press. (Establishes the foundational logic for translating physiological responses into computable emotional states).

F. EXPANSION
The core mathematical formulas rely on highly adaptable variables to function universally across diverse human physiologies. The Emotional Intensity variable accounts for individual psychological differences and varying stress tolerances. The Physiological Limits variable dynamically scales the entire system based on the user's inputted age, weight, and baseline cardiovascular health. Finally, Environmental Parameters within the VR engine continuously feed context back into the AGI, allowing the system to accurately contextualize why a biometric spike is occurring.
G. WORKING PROTOTYPE / FORMULATION
The conceptual design, system architecture, and mathematical control models have been completely formulated. The physical prototype development timeline is currently estimated at 6 to 12 months. This phase encompasses the physical integration of the biometric sensor array with the solid-state thermal and EMS electrode grids, specifically mapping them onto a flexible, wearable printed circuit board (PCB) substrate designed to maintain direct skin contact.
H. EXISTING DATA (COMPARATIVE)
Compared to existing consumer systems that offer only basic feedback and zero safety monitoring, the proposed system introduces advanced, medically-gated hardware feedback driven by an active AGI intelligence core.

4. USE AND DISCLOSURE
	Question
	YES / NO

	A. Have you described or shown your invention/design to anyone or in any conference?
	NO ()

	B. Have you made any attempts to commercialize your invention (for example, have you approached any companies about purchasing or manufacturing your invention)?
	NO ()

	C. Has your invention been described in any printed publication, or any other form of media, such as the Internet?
	NO ()

	D. Do you have any collaboration with any other institute or organization on the same? Provide name and other details.
	NO ()

	E. Name of Regulatory body or any other approvals if required.
	NO ()



5. Provide links and dates for such actions if the information has been made public:
N/A
10. FILING OPTIONS:
Provisional Patent / Complete Patent / PCT filings
11. KEYWORDS:
Artificial General Intelligence (AGI), Virtual Reality, Wearable Exoskin, Electrical Muscle Stimulation (EMS), Emotional AI, Biometric Safety Threshold, Closed-Loop Haptics, Immersive Computing.
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