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FIELD OF THE INVENTION 

The present invention relates to the field of digital communication systems, 

specifically to a secure and intelligent communication framework for privacy-

preserving message transmission. The invention further integrates artificial 

intelligence (AI), decentralized networking and post-quantum cryptographic 

techniques to enable adaptive, reliable, and secure communication of text, 

audio, video, or multimedia messages. It pertains to systems employing AI-

driven routing, end-to-end encryption, self-sovereign identity management, 

and hybrid communication models, including Wi-Fi, mesh and cloud 

interfaces, for optimized performance in dynamic network environments, 

particularly in scenarios requiring offline connectivity and enhanced data 

privacy. 

 

BACKGROUND OF THE INVENTION 

Existing communication platforms such as WhatsApp, Signal, Telegram, and 

other similar messaging services have significantly transformed the landscape 

of digital communication. However, these systems continue to exhibit 

substantial technical, structural, and security-related limitations. Such 

drawbacks result in performance inefficiencies, privacy vulnerabilities, and 

usability constraints which the present invention specifically aims to 

overcome. The following paragraphs outline the key deficiencies prevalent in 

the prior art and illustrate the technical distinctions and advantages 

introduced by the present invention. 

1. Centralised Server Dependency: Most conventional messaging systems 

rely heavily upon centralised servers for storage, routing, and 

authentication functions. This architectural dependency creates single 

points of failure, thereby exposing such systems to service disruptions, 

cyberattacks, censorship, and mass surveillance. 

2. Limited Offline Functionality: Conventional applications such as 

WhatsApp require uninterrupted internet connectivity for message 

transmission and reception. Consequently, such systems become 
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inoperative in low-bandwidth or no-internet environments, restricting 

accessibility, particularly in rural or disaster-prone regions. 

3. Static Routing and Latency Issues: Existing systems commonly employ 

fixed server-based routing paths, resulting in network congestion and 

latency during periods of high traffic. Moreover, these systems lack 

dynamic switching capabilities across available networks such as Wi-Fi, 

mobile data, or Bluetooth. 

4. Dependence on External Certificate Authorities: Prior art messaging 

systems typically depend on third-party certificate authorities (CAs) for 

cryptographic key issuance and management. Such reliance introduces 

trust and privacy risks, as compromise or misuse of a CA can jeopardise 

user confidentiality. 

5. Vulnerability to Future Quantum Attacks: Existing encryption 

systems primarily utilise RSA or elliptic curve cryptography, both of 

which are susceptible to potential decryption by quantum computing 

technologies. 

6. Lack of Adaptive Compression Techniques: Conventional messaging 

applications utilise static compression mechanisms that fail to adapt to 

bandwidth variations, leading to inefficient resource usage and 

transmission delays for multimedia data. 

7. Limited Multilingual Support: Existing messaging platforms rely on 

external translation services or APIs, thereby compromising user privacy 

and incurring additional latency. 

8. Privacy Concerns and Metadata Leakage: Although end-to-end 

encryption protects message content, prior systems such as WhatsApp 

continue to collect metadata including timestamps, IP addresses, and 

device identifiers, which can be used for profiling user behaviour. 

9. Absence of User-Controlled Expiry and Visibility Settings: Current 

messaging systems provide limited or incomplete message deletion 

capabilities, wherein deleted content may still remain recoverable from 

servers or device backups. 
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10. Lack of AI-Driven Fault Recovery Mechanisms: Existing messaging 

platforms do not include predictive mechanisms to detect or respond to 

network failures. Consequently, transmission dropouts and delivery 

interruptions occur frequently. 

11. Security Risks from Cloud Backups: Traditional messaging systems 

store user backups on third-party cloud environments, often in 

unencrypted or semi-encrypted form, rendering them vulnerable to 

unauthorised access or data breaches. 

12. Lack of Integration with Mesh and IoT Networks: Prior art systems 

are limited to internet-based communication and do not support 

infrastructure-free or device-to-device networking models such as 

mesh or IoT environments. 

13. Limited AI Utilisation: Existing messaging systems focus primarily on 

interface design and encryption but lack intelligent self-optimisation, 

contextual awareness, or adaptive network management. 

14. High Power Consumption: Conventional applications maintain 

continuous background synchronisation and central polling 

mechanisms, resulting in excessive battery drain and inefficient resource 

consumption. 

15. Lack of Modular and Extensible Architecture: Most prior systems are 

closed, monolithic applications that do not permit third-party integration 

or extension without security compromises. 

 

OBJECTS OF THE INVENTION 

The primary object of the present invention is to provide a secure and 

intelligent communication system for privacy-preserving digital message 

transmission, integrating artificial intelligence (AI), decentralized networking, 

and post-quantum cryptography.  

One other object of the invention is to enable a user-centric interface for 

initiating and receiving text, audio, video, or multimedia messages via a User 

Layer, ensuring intuitive interaction and data confidentiality. 
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Yet another object of the invention is to provide a decentralized User Device 

hosting AI-driven routing, encryption, compression, and offline caching for 

autonomous operation without reliance on centralized servers.  

Another object of the invention is to dynamically select optimal 

communication paths among Wi-Fi, Mesh, and Cloud interfaces using real-

time network assessments for reliable transmission in dynamic 

environments. 

One further object of the invention is to ensure end-to-end encryption and 

self-sovereign identity management using post-quantum cryptographic 

algorithms, with local key generation and secure data erasure. 

Another object of the invention is to support decentralized peer-to-peer 

communication through a self-organizing Mesh Network Interface for offline 

connectivity in internet-unavailable scenarios. 

Yet another object of the invention is to optimize message transmission 

through AI-driven adaptive compression, real-time translation, and anomaly 

detection for enhanced efficiency and security. 

One further object of the objection is to provide a hybrid peer-to-peer and 

cloud-assisted communication model for seamless, fault-tolerant message 

delivery across heterogeneous networks. 

 

SUMMARY OF THE INVENTION 

The present invention provides a secure and intelligent communication 

system designed for privacy-preserving transmission of text, audio, video, or 

multimedia messages across diverse network environments. The system 

comprises four integral components: a User Layer, a User Device, a 

Communication Layer, and a Security and Storage Layer. The User Layer 

facilitates user interaction through an intuitive graphical interface, enabling 

seamless composition and reception of messages. The User Device operates 

as a decentralized control node, hosting an AI Engine for adaptive routing, 

compression, and real-time translation, an Encryption Layer for secure data 

processing, and Network Interface modules for connectivity management. The 
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Communication Layer dynamically selects optimal transmission paths among 

Wi-Fi, Mesh, and Cloud interfaces by evaluating real-time network 

parameters such as latency, bandwidth, and device power status, ensuring 

reliable delivery even in unstable conditions. The Security and Storage Layer 

employs post-quantum cryptographic algorithms, including lattice-based and 

elliptic curve cryptography, for end-to-end encryption, with local key 

generation and self-sovereign identity management to prevent unauthorized 

access. The system supports offline communication through a self-organizing 

Mesh Network Interface, utilizing store-and-forward mechanisms for message 

relaying in internet-unavailable scenarios. The AI Engine enhances efficiency 

through adaptive compression, real-time multilingual translation, and 

anomaly detection to identify and mitigate issues like data corruption or 

intrusion attempts. Upon message delivery, temporary session keys, routing 

data, and cached parameters are securely erased, ensuring no residual data 

remains accessible. This invention provides a self-learning, decentralized 

communication ecosystem that optimizes performance, maintains stringent 

privacy standards, and ensures fault-tolerant, secure message transmission 

without reliance on centralized servers, making it suitable for dynamic and 

challenging network conditions. 

 

BRIEF DESCRIPTION OF DRAWINGS 

Fig 1: Detailed flow chart of the invention 

Step 1: Start of Process: The operational sequence begins when a user 

initiates a communication event, typically by composing a text, audio, video 

or multimedia message within the application interface. Upon initiation, the 

system activates its core functional modules, including the AI Engine, 

Encryption Layer and Network Interface. These modules are initialised to 

prepare for message handling, routing, and processes. 

Step 2: Reception of User Input Message: Once the message is created, the 

system receives the user input and validates the data format and structure. 

This step ensures that the message conforms to predefined encoding and 

transmission standards. Metadata including sender credentials, time stamps, 
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and message type (text, image or video) is recorded in encrypted form. The 

validated message is then transferred to the AI-based routing module for 

further processing. 

Step 3: Determination of Available Networks: Next, the system performs 

an environmental scan to identify all accessible communication channels. 

These may include Wi-Fi networks, cellular data (4G/5G), Bluetooth mesh 

networks, or offline peer-to-peer relays. The AI Engine evaluates network 

performance parameters such as signal strength, available bandwidth, 

latency and device power status to generate a real-time communication 

topology. This mapping allows the system to maintain multiple potential 

routing paths for each message, thereby ensuring operational resilience. 

Step 4: Selection of Optimal Communication Path: Based on the available 

connectivity data, the AI-driven decision engine selects the optimal  

communication route. The selection process considers dynamic factors such 

as transmission speed, energy efficiency, error rate, and historical route 

performance. Reinforcement learning algorithms continuously refine routing 

accuracy. As a result, each message is transmitted through the most efficient 

and reliable communication channel available at that moment. 

Step 5: Encryption of the Message: Before transmission, the message 

undergoes encryption within the system’s Encryption Layer. The encryption 

process employs post-quantum cryptographic algorithms to ensure long-term 

data security. Each message is assigned a unique session key generated 

locally on the user’s device, preventing any reuse of encryption keys. Digital 

signatures are embedded to authenticate the sender, while integrity hashes 

verify that the message remains unaltered during transit. This step ensures 

complete confidentiality and tamper resistance. 

Step 6: Transmission of Message via Selected Path: After encryption, the 

message is transmitted through the selected communication path. If the 

preferred network becomes unstable during transmission, the AI Engine 

automatically switches to an alternative route without interrupting the 

communication flow. This hybrid transmission model, combining cloud-
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assisted and peer-to-peer pathways, ensures continuous delivery in adverse 

or low-connectivity conditions. 

Step 7: Verification of Message Delivery: After transmission, the system 

monitors for a delivery acknowledgment from the recipient. 

• If the acknowledgment is received, the system proceeds to the next 

step. 

• If the message remains undelivered, the AI Engine activates adaptive 

corrective mechanisms such as dynamic re-routing, retransmission, or 

data recompression. 

• This iterative loop continues until the message is successfully delivered 

or all communication paths are exhausted. 

Step 8: Adaptive AI Engine Operations: In parallel with routing and 

verification, the AI Engine performs auxiliary optimisations: 

• Adaptive Compression: Reduces message size based on network 

conditions and message type (text, image, audio, or video). 

• Real-time Translation: Converts content across languages on-device, 

ensuring seamless multilingual communication. 

• Anomaly Detection: Monitors message flow to identify irregularities 

such as corruption, delay, or intrusion attempts. Upon detecting 

anomalies or network degradation, the system autonomously triggers 

route switching, re-encryption, or retransmission procedures to maintain 

message integrity. 

Step 9: Message Decryption: Upon reaching the destination device, the 

message is decrypted locally using the recipient’s private key stored within a 

self-sovereign identity management system. The decryption process verifies 

the sender via the embedded digital signature and validates message integrity 

using the cryptographic hash. Encryption keys are entirely controlled by the 

user, no third party, including service providers, can access or manipulate 

the decryption process. 

Step 10: Delivery to Recipient Interface: After successful decryption, the 

reconstructed message is rendered in the recipient’s user interface displayed 
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as text, audio or multimedia output, as applicable. The message is securely 

archived in encrypted form on the local device for recordkeeping. A 

confirmation signal (delivery acknowledgment) is generated and sent back to 

the sender to confirm successful delivery. 

Step 11: Termination of Process: The process concludes after confirmed 

message delivery. All temporary cryptographic session keys, routing data, and 

cached operational parameters are securely erased from volatile memory. This 

final step ensures that no residual data remains accessible post-session, 

maintaining the highest level of security and privacy. 

 

Fig 2: The architecture and working principle of the invention 

1. User Layer: At the uppermost level of the conceptual block diagram lies 

the User Layer, which represents the initiator and recipient of all 

communication processes within the system. This layer corresponds to the 

human end-user interacting with the application through a graphical user 

interface (GUI) on a mobile or smart computing device. The user inputs data 

as text, voice, or multimedia messages, which are processed by embedded AI 

modules for routing, compression, and encryption. This layer serves as the 

primary entry point for all communication flows, establishing a user-centric, 

privacy-first design that ensures intuitive interaction while maintaining data 

confidentiality and operational transparency. 

2. User Device: The User Device, positioned below the User Layer, serves as 

the primary computational and communication unit. It hosts integrated 

modules, including the AI Engine, Encryption Layer, local storage, and 

Network Interface modules. The device acts as a decentralized control node, 

performing: 

• User authentication via cryptographic credentials; 

• On-device encryption and decryption; 

• AI-drive adaptive routing, compression and translation; and  

• Local data storage and offline message caching. 
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By decentralizing these processes, the User Device minimizes reliance on 

external servers, enhancing speed, security, and autonomy. All sensitive data 

remains encrypted on the device, ensuring no unencrypted data is 

transmitted or exposed externally, thereby guaranteeing confidentiality and 

user ownership. 

3. Communication Layer: The Communication Layer forms the core 

operational framework, acting as the intelligent routing and transmission 

control center. It determines the optimal communication pathway based on 

real-time assessments of network availability, device performance, and 

environmental parameters. The layer coordinates multiple protocols—Wi-Fi, 

Mesh, and Cloud—via an AI-driven decision engine, ensuring seamless 

protocol interoperability, packet synchronization, and end-to-end encryption 

integrity.  

The Communication Layer autonomously switches between network channels 

to prevent data loss, congestion, or failure, ensuring uninterrupted service. It 

also performs feedback-based routing and error correction for reliable, high-

fidelity message delivery across diverse network environments. 

4. Network Interfaces: Beneath the Communication Layer, the block 

diagram depicts three Network Interfaces—Wi-Fi, Mesh, and Cloud—forming 

the hybrid adaptive communication framework. 

• Wi-Fi Interface: Enables high-speed, short-range data transmission 

under stable network conditions, minimizing latency and optimizing 

power consumption. 

• Mesh Network Interface: Supports decentralized, peer-to-peer message 

relaying without centralized infrastructure. Nearby devices form a self-

organizing, self-healing mesh topology, ensuring communication 

continuity in areas without internet, such as rural, remote, or disaster-

affected regions 

• Cloud Interface: Serves as a supplementary or fallback channel for long-

range relay, encrypted synchronization, and cross-device message 

updates. It operates as an auxiliary node, maintaining full encryption to 

preserve user privacy.  
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These interfaces create a resilient, hybrid networking architecture that 

balances decentralization, redundancy, and scalability for fault-tolerant, 

adaptive communication in diverse network conditions 

5. Data Flow and Interactions: The Data Flow follows a structured, top-

down, feedback-enabled progression. Communication originates at the User 

Layer, proceeds through the User Device for AI-based processing, and is 

directed to the Communication Layer for transmission via the optimal 

network channel (Wi-Fi, Mesh, or Cloud). The AI Engine continuously 

evaluates parameters, including latency, bandwidth, and power efficiency, to 

select the best route.  

After transmission, acknowledgment signals and delivery receipts are 

returned through the same pathway, forming a closed feedback loop. The AI 

Engine analyzes this feedback to refine routing and compression decisions, 

enabling the system to evolve and optimize communication performance over 

time. 

 

DETAILED DESCRIPTION OF INVENTION 

The present invention provides a comprehensive, intelligent communication 

framework integrating artificial intelligence (AI), decentralized networking, 

and advanced cryptographic protection within a unified architecture. It 

enables autonomous, adaptive, and privacy-preserving communication, 

ensuring high reliability in unstable or adverse network conditions. Unlike 

conventional messaging systems relying on centralized servers and static 

routing, this system operates as a self-organizing, self-sovereign ecosystem 

that dynamically optimizes message transmission, compression, and security 

in real time. 

The system architecture comprises three principal layers: the User Interface 

Layer, the Intelligence and Routing Layer, and the Security and Storage Layer. 

The Client Interface Layer provides a simplified and intuitive interface for 

seamless exchange of text, voice, and multimedia data. It supports 

accessibility features such as real-time translation, adaptive voice 
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recognition, and context-aware interface modification based on user 

preferences. The Intelligence and Routing Layer employs advanced AI 

algorithms to assess network conditions and automatically select the optimal 

communication path. It supports multi-path adaptive routing, allowing 

dynamic switching between Wi-Fi, mobile data, Bluetooth mesh, and peer 

connections depending on real-time network availability. The Security and 

Storage Layer ensures complete end-to-end encryption, post-quantum key 

exchange, and self-sovereign identity management, wherein all cryptographic 

credentials are generated and stored locally on the user’s device to guarantee 

absolute privacy and ownership. 

In one aspect, the invention introduces a resilient network architecture that 

employs AI-driven adaptive routing to maintain uninterrupted connectivity. 

The communication framework can intelligently switch between available 

network interfaces such as Wi-Fi, cellular data, Bluetooth, or mesh relays 

based on current network performance. The system continuously analyses 

parameters such as signal strength, bandwidth, latency, and power 

consumption to determine the most efficient route for message delivery. The 

AI engine dynamically selects the best path using multi-path routing and 

predictive analytics to minimise latency, reduce packet loss, and optimise 

throughput. Unlike prior centralised systems relying on static routing 

protocols, the present invention establishes a dynamic, self-healing, and 

energy-efficient network model that enhances reliability and communication 

speed under diverse conditions. 

Another essential aspect of the invention is the incorporation of a self-

sovereign cryptographic identity management framework. Conventional 

messaging systems typically depend on external certificate authorities or 

service providers for encryption key management, introducing vulnerabilities 

and dependence on central entities. The present invention overcomes these 

deficiencies by enabling each user device to independently generate, manage, 

and store its cryptographic keys locally. This decentralised key ownership 

ensures that only the end user has access to their credentials, eliminating 

risks of interception or unauthorised key manipulation. Furthermore, the 
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invention employs post-quantum cryptographic algorithms, including lattice-

based and elliptic curve cryptography, to safeguard communications against 

potential quantum decryption threats, thereby providing a future-proof 

security model. 

The invention further embodies a hybrid peer-to-peer and cloud-assisted 

communication model seamlessly integrating decentralised resilience with 

cloud scalability. Under standard operation, messages are transmitted 

through secure P2P encrypted socket channels. When internet connectivity 

becomes weak or unavailable, the system automatically forms ad hoc mesh 

networks that enable nearby devices to relay messages through store-and-

forward mechanisms until the recipient device is reached. In situations where 

both P2P and mesh communication are infeasible, the system utilises 

synchronisation via cloud relay nodes to guarantee message delivery. This tri-

layered redundancy ensures continuous communication availability even in 

remote, rural, or disaster-prone environments. 

The invention employs AI-based adaptive compression and intelligent 

encoding mechanisms to ensure efficient transmission and resource 

optimisation. The system automatically identifies message types—such as 

text, images, audio, or video and applies context-specific compression 

strategies. By dynamically adjusting encoding parameters in response to 

bandwidth variations and latency conditions, the invention achieves 

substantial data efficiency without compromising quality. This adaptive 

compression framework conserves bandwidth, enhances message delivery 

speed, and reduces overall data usage, thereby outperforming conventional 

static compression systems. 

The invention also provides an AI-enhanced multilingual communication 

interface to improve usability, accessibility, and inclusivity. This interface 

integrates real-time translation, speech-to-text conversion, and contextual 

summarisation, allowing users speaking different languages to communicate 

seamlessly. These operations are performed locally on the device without 

transmitting sensitive data to external servers, thereby ensuring privacy and 

responsiveness. The interface further adapts to user behaviour and 
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accessibility preferences, offering predictive typing, contextual shortcuts, and 

adaptive visual layouts to enhance user experience across diverse linguistic 

and accessibility needs. 

A further distinctive aspect of the invention lies in its zero-knowledge backup 

and data sovereignty mechanism. All user data, including messages, media, 

and encryption keys, remain encrypted end-to-end throughout transmission, 

storage, and backup processes. Only the user retains control over the 

decryption credentials, ensuring that neither service providers nor third 

parties can access any stored or archived content. Even during 

synchronisation or recovery operations, encryption integrity is maintained, 

upholding compliance with global privacy standards such as the General Data 

Protection Regulation (GDPR). The system also supports configurable data 

retention, message expiry intervals, and selective visibility settings, enabling 

granular user control over data lifecycle management. 

The invention additionally extends secure communication to offline 

environments through its integrated mesh and store-and-forward 

communication capabilities. When conventional internet connectivity is 

unavailable, nearby devices automatically form local mesh networks utilising 

short-range communication protocols such as Bluetooth or Wi-Fi Direct. 

Messages are relayed through intermediary devices, ensuring that 

communication continuity is preserved. This functionality is particularly 

advantageous for emergency response, defence operations, rural 

communication, and disaster management scenarios where infrastructure is 

limited or compromised. 

The modular and scalable architecture of the invention enables seamless 

integration with Internet of Things (IoT) networks, enterprise platforms, and 

third-party applications through secure and standardised application 

programming interfaces (APIs). This modular framework facilitates the 

addition of new features, such as AI assistants, identity verification modules, 

or secure file transfer systems, without altering the core security and 

communication architecture. The design ensures that future technological 
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upgrades can be accommodated while maintaining system integrity, 

interoperability, and compliance. 

The invention also incorporates an AI-powered threat detection and anomaly 

monitoring subsystem. The embedded AI continuously analyses traffic 

patterns, communication flows, and device behaviour to identify potential 

threats such as replay attacks, spoofing, or unauthorised message tampering. 

Upon detection, the system autonomously isolates compromised nodes, 

regenerates encryption keys, or reroutes communication paths to sustain 

operational continuity and maintain overall network integrity. This proactive 

threat management approach enhances trust and ensures persistent security 

within the communication ecosystem. 

Energy efficiency and intelligent resource management are additional features 

of the invention. The AI subsystem monitors device conditions such as battery 

levels, CPU utilisation, and network activity, and optimally schedules 

background processes to conserve energy. By reducing redundant 

synchronisation and minimising idle resource consumption, the invention 

significantly extends device battery life compared to conventional always-on 

messaging applications. This optimised energy management contributes to 

both user convenience and sustainability in large-scale deployments. 

The novelty of the present invention resides in its holistic integration of 

artificial intelligence, decentralised communication, adaptive routing, and 

post-quantum cryptographic security within a unified and self-learning 

communication system. Unlike conventional systems that rely on centralised 

architectures, external trust authorities, or static routing, the invention 

establishes an autonomous, privacy-first framework in which devices function 

as intelligent cooperative nodes. These nodes collaboratively form hybrid 

communication channels and dynamically adapt to changing network 

conditions without dependence on central servers or intermediaries. 

By merging decentralisation, AI-driven optimisation, and cryptographic 

sovereignty, the invention redefines the paradigm of mobile communication. 

It introduces a self-evolving ecosystem capable of continuously learning from 



16 
 

operational data to enhance routing accuracy, compression efficiency, and 

system security. The invention thereby ensures that communication remains 

private, reliable, and efficient, marking a significant advancement in the field 

of intelligent, secure, and adaptive digital communication systems.  
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We claim:  

1. A secure and intelligent communication system for privacy-preserving 

digital message transmission, comprising:  

a) a User Layer configured to enable a user to initiate and receive 

communication events via a graphical user interface on a computing 

device, supporting text, audio, video, or multimedia messages;  

b) a User Device configured as a decentralized control node hosting an AI 

Engine, an Encryption Layer, a local storage unit, and Network Interface 

modules, wherein the User Device performs on-device encryption, 

decryption, adaptive routing, compression, and offline message caching; 

c) a Communication Layer configured to dynamically select an optimal 

communication path from a plurality of network interfaces including Wi-

Fi, Mesh, and Cloud, based on real-time assessment of network 

parameters such as latency, bandwidth, and device power status; and  

d) a Security and Storage Layer configured to employ post-quantum 

cryptographic algorithms, self-sovereign identity management, and local 

key generation to ensure end-to-end encryption, sender authentication, 

and message integrity,  

wherein the system operates as a self-organizing, self-learning 

communication ecosystem that autonomously optimizes message 

transmission, compression, and security in real-time without reliance on 

centralized servers. 

2. The communication system as claimed in claim 1, wherein the AI Engine 

is configured to evaluate network performance parameters including 

signal strength, bandwidth, latency, and device power status to generate 

a real-time communication topology, enabling maintenance of multiple 

potential routing paths for operational resilience in dynamic network 

environments. 

3. The communication system as claimed in claim 1, wherein the 

Communication Layer employs reinforcement learning algorithms to 

continuously refine routing accuracy based on historical route 

performance, transmission speed, energy efficiency, and error rate. 
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4. The communication system as claimed in claim 1, wherein the 

Encryption Layer generates a unique session key locally on the User 

Device for each message, preventing key reuse, and embeds digital 

signatures and integrity hashes to authenticate the sender and verify 

message integrity during transit. 

5. The communication system as claimed in claim 1, wherein the Network 

Interface modules include:  

a) a Wi-Fi Interface configured for high-speed, short-range data 

transmission under stable network conditions;  

b) a Mesh Network Interface configured to form a self-organizing, self-

healing mesh topology for decentralized peer-to-peer message relaying in 

the absence of internet connectivity; and  

c) a Cloud Interface configured as a supplementary channel for long-range 

relay, encrypted synchronization, and cross-device message updates 

while maintaining full encryption. 

6. The communication system as claimed in claim 1, wherein the AI Engine 

performs adaptive operations comprising: a) adaptive compression to 

reduce message size based on network conditions and message type; b) 

real-time translation for on-device multilingual communication; and c) 

anomaly detection to identify irregularities such as message corruption, 

delays, or intrusion attempts, triggering autonomous rerouting, re-

encryption, or retransmission. 

7. The communication system as claimed in claim 1, wherein the User 

Device is configured to decrypt received messages locally using a 

recipient’s private key stored within a self-sovereign identity 

management system, ensuring no third party, including service 

providers, can access the decryption process. 

8. The communication system as claimed in claim 1, wherein the system 

supports a hybrid peer-to-peer and cloud-assisted communication 

model, utilizing store-and-forward mechanisms in mesh networks for 

offline communication in remote or disaster-affected regions. 

9. The communication system as claimed in claim 1, wherein the Security 

and Storage Layer implements a zero-knowledge backup and data 
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sovereignty mechanism, ensuring all user data, including messages and 

encryption keys, remains encrypted during transmission, storage, and 

backup, with decryption credentials controlled solely by the user. 

10. The communication system as claimed in claim 1, further comprising an 

AI-powered threat detection and anomaly monitoring subsystem 

configured to analyze traffic patterns and device behavior, autonomously 

isolating compromised nodes, regenerating encryption keys, or rerouting 

communication paths to maintain network integrity. 

11. The communication system as claimed in claim 1, wherein the AI Engine 

optimizes energy efficiency by monitoring device conditions such as 

battery levels and CPU utilization, scheduling background processes to 

minimize redundant synchronization and idle resource consumption. 

12. The communication system as claimed in claim 1, wherein the User 

Layer includes an AI-enhanced multilingual communication interface 

supporting real-time translation, speech-to-text conversion, and 

contextual summarization, performed locally on the User Device to 

ensure privacy and responsiveness. 

13. The communication system as claimed in claim 1, wherein the system 

architecture is modular and scalable, enabling integration with Internet 

of Things (IoT) networks, enterprise platforms, and third-party 

applications through secure application programming interfaces (APIs) 

without compromising core security or communication functionality. 

14. The communication system as claimed in claim 1, wherein the AI Engine 

is configured to perform adaptive compression by dynamically reducing 

message size based on network conditions and message type, including 

text, image, audio, or video, to optimize bandwidth usage and 

transmission speed. 

15. The communication system as claimed in claim 1, wherein the Security 

and Storage Layer employs lattice-based or elliptic curve cryptographic 

algorithms to provide post-quantum protection, ensuring long-term 

security against quantum decryption threats. 

16. The communication system as claimed in claim 5, wherein the Mesh 

Network Interface enables devices within proximity to form a self-
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organizing mesh topology, relaying messages through store-and-forward 

mechanisms to ensure communication continuity in the absence of 

internet connectivity. 

17. The communication system as claimed in claim 1, wherein the 

Communication Layer is configured to autonomously switch between Wi-

Fi, Mesh, and Cloud interfaces in response to network instability, 

maintaining uninterrupted message transmission through feedback-

based routing and error correction. 

18. The communication system as claimed in claim 1, wherein the User 

Layer supports real-time translation performed locally on the User 

Device, converting message content across languages to facilitate 

seamless multilingual communication without transmitting sensitive 

data to external servers. 

19. The communication system as claimed in claim 1, wherein the AI Engine 

monitors message flow for anomalies, including corruption, delays, or 

intrusion attempts, and triggers corrective actions such as dynamic 

rerouting, re-encryption, or retransmission to maintain message 

integrity. 

20. The communication system as claimed in claim 1, wherein the system 

securely erases temporary cryptographic session keys, routing data, and 

cached operational parameters from volatile memory upon confirmed 

message delivery, ensuring no residual data remains accessible post-

session. 

 

Dated this 12th day of October 2025 
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