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Abstract: As we stand on the precipice of the 7G era, the convergence of Artificial Intelligence of Things 

(AIIoT) and hyper-fast, low-latency communication networks is no longer a vision—it is the foundational 

architecture of the future. While 5G and 6G introduced the concepts of massive machine-type 

communications, 7G shifts the paradigm toward "pervasive intelligence," where the network itself acts as 

a sentient cognitive layer. However, the path to autonomous, sub-millisecond decision-making is 

obstructed by the phenomenon of occlusion. In this context, occlusion refers to both physical signal 

blockage in high-frequency spectral bands and, more critically, "informational occlusion"—the data 

blind spots that occur when network-edge models lack the contextual visibility to interpret erratic 

environmental variables. This paper explores the symbiotic relationship between predictive AI agents 

and 7G network topology, proposing a framework to transcend occlusion through distributed federated 

sensing and cross-layer cognitive switching. 
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I. INTRODUCTION 

If 5G was the bridge to a hyper-connected world, 7G will be the transformation of that world into a living, breathing 

organism. By the time 7G networks emerge, the distinction between "digital" and "physical" will have dissolved. At the 

heart of this evolution lies a symbiotic combination: AI-driven decision-making within an IoT-dense environment. 

In a 7G landscape, we are not merely talking about billions of devices; we are talking about a trillion-sensor economy. 

In such a dense, high-frequency environment, human-led management is physically impossible. Here is how AI will act 

as the "brain," managing the "senses" of the 7G IoT ecosystem[1-55]. 

 

1. From "Connected" to "Cognitive" 

In current networks, IoT devices are often "dumb"—they send data to a cloud, and the cloud reacts. In 7G, the network 

will be cognitive. AI will be embedded at the "edge" of the device itself (TinyML). 

Imagine a smart city where traffic sensors do not wait for a central server to decide on light patterns. Instead, clusters of 

sensors use localized AI to reach a consensus decision in milliseconds. They negotiate bandwidth, share energy loads, 

and predict traffic anomalies before they occur. The network ceases to be a pipe for data and becomes a continuous, 

self-optimizing decision engine[56-90]. 

2. The Deterministic Millisecond: Sub-Millisecond AI 

7G promises latency so low (in the microsecond range) that it mirrors human neurological responses. In scenarios like 

remote telesurgery, autonomous swarm robotics, or high-frequency industrial automation, the AI must make "life-or-

death" decisions instantaneously. 

In a 7G network, AI will use Proactive Resource Orchestration. Instead of waiting for a demand spike to allocate 

bandwidth, the AI will predict the movement of every robot or drone in a facility, pre-allocating the required spectrum 

slices before the device even moves. It is the difference between a reactive response and a choreographed ballet[91-

130]. 
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3. Energy Parasitism and Self-Healing 

One of the greatest challenges of a trillion-device IoT network is power consumption. 7G will utilize AI-driven 

Energy Harvesting. The network will be able to transmit power through radio waves (Wireless Power Transfer). 

AI will act as the "energy broker," constantly monitoring the battery levels of every IoT sensor in a city. It will decide 

which sensors should sleep, which should harvest energy from the network, and which should transmit data. If a node 

fails, the AI doesn't just report the error; it reconfigures the network topology via software-defined radios to route 

around the "dead" zone, effectively giving the network a self-healing immune system. 

 

4. The Challenge: The "Black Box" Problem 

As we hand over decision-making to AI in a 7G environment, we face a fundamental philosophical and technical 

hurdle: Explainability. 

If an AI-controlled swarm of drones in a 7G network decides to shut down a power grid to prevent a surge, the human 

operators must understand why. This gives rise to Explainable AI (XAI). Future 7G architectures will require the 

network to provide a "chain of logic" for every decision made, ensuring that as networks become more autonomous, 

they remain within the bounds of human safety and ethics. 

We are moving toward an era of Distributed Intelligence. 7G will provide the vast, high-speed, and low-latency 

"nervous system," while AI will provide the "consciousness."  In this new reality, a bridge will know it is under stress 

before a crack appears; a factory will reconfigure its production line based on global supply chain shifts in real-time; 

and the world around us will become an intuition-based space that anticipates our needs before we have even 

articulated them. The 7G network is not just a faster way to communicate—it is the infrastructure for a planet that is 

finally capable of thinking for itself[131-160]. 

In the sprawling, interconnected landscape of a 7G network, decision-making is not a centralized process; it is a 

distributed dance involving billions of edge devices. These devices rely on TeraHertz (THz) frequency bands, which 

provide the bandwidth necessary for real-time digital twinning. Yet, these signals are notoriously fragile. A sudden 

physical shift—a moving vehicle, a changing weather pattern, or even the proliferation of high-density smart 

structures—introduces physical occlusion, effectively "blinding" the AI to real-world inputs. 

However, the more insidious challenge is informational occlusion. As AI systems become more autonomous, they build 

internal models of their environment. When these models fail to account for the "unknown unknowns"—data points 

that are temporarily hidden due to latency fluctuations or sensor noise—they fall into a recursive loop of uncertainty. 

The AI essentially becomes trapped in a "cognitive shadow," where it makes decisions based on incomplete sensory 

input, leading to system jitters or, worse, catastrophic failure in mission-critical applications like telesurgery or 

autonomous urban management[161-185]. 

To move beyond these occlusions, 7G networks must evolve from reactive pipelines into anticipatory fabrics. This 

vision relies on three key mechanisms: 

Multi-Modal Transduction: Instead of relying on a single data stream (e.g., visual or thermal input), 7G AIIoT 

devices will utilize ambient sensing. If an object occludes a camera, the device switches to radio-frequency (RF) 

sensing, effectively "seeing through" walls or obstructions by analyzing channel state information (CSI) as a sensory 

map. 

Edge-to-Edge Shadow-Model Synchronization: By utilizing the near-zero latency of 7G, devices will maintain 

"shadow models" of their surroundings. When one sensor is occluded, the network intelligence instantly pulls high-

fidelity data from a neighboring node that has a "line of sight" to the event, filling the void in the local model before the 

decision-making process is hindered. 

Predictive Occlusion Mitigation: Using deep reinforcement learning, the network will learn the patterns of occlusion. 

If a periodic obstruction is identified (e.g., a train passing through a sensor’s field of view), the AI will preemptively 

adjust its decision-making logic, increasing the confidence interval of its predictions just before the obstruction occurs. 
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AI-driven IoT (AIIoT) in 7G communication networks replaces rigid, reactive network management with "network-as-

cognition." It leverages edge intelligence, Terahertz (THz) spectrums, and quantum computing to enable IoT devices to 

make decentralized, real-time decisions, slashing response times to near-zero and optimizing bandwidth across multi-

dimensional, interplanetary networks.   

The integration of AI, IoT, and 7G operates on three main interlocking paradigms to ensure highly autonomous 

decision-making:   

Cognitive Radio-Mesh Intelligence: Uses Deep Reinforcement Learning (DRL) to allow IoT nodes to autonomously 

negotiate beamforming, spectrum allocation, and topology reconfiguration across heterogeneous bands (sub-6GHz, 

mmWave, THz, and non-terrestrial) without centralized command.   

Semantic-Level Communication: Moves beyond raw data transmission. Generative AI at the network edge 

summarizes and reconstructs intent-rich content, drastically reducing bandwidth consumption while preserving the 

contextual meaning of sensor data  

Self-Healing Autonomous Management: Employs continual online adaptation to diagnose, isolate, and remediate 

faults or anomalies instantly, ensuring ultra-high reliability for mission-critical applications  

To facilitate hyper-dynamic IoT decision-making, 7G relies on several advanced technologies:  

Edge AI & Federated Learning: Devices process telemetry and run predictive models locally. This eliminates the 

need for constant cloud round-trips, ensuring privacy and microsecond-level responsiveness.   

Quantum-Enhanced Inference: Quantum processors tackle complex multi-path transmission and optimization 

problems in real-time, while Quantum Cryptography protects sensitive edge data.   

Integrated Sensing and Communication (ISAC): IoT sensors not only transmit data but actively map environments 

(e.g., smart city digital twins, autonomous transit), with AI adapting network resources to the physical dynamics.   

Zero-Energy AI Networks: AI dynamically scales down the power usage of IoT nodes by utilizing spiking neural 

networks and energy-harvesting technologies to ensure long-term environmental sustainability.   

 

Real-World Applications are as follows:  

Mission-Critical Healthcare: Bio-nano communication and wearable sensor networks use Edge AI to detect 

anomalies (like heart failures or seizures) instantly, triggering preemptive 7G medical interventions.   

Smart Cities & Digital Twins: Urban IoT swarms (autonomous drones, traffic sensors) dynamically offload 

computational tasks to edge/cloud networks, achieving accident avoidance and traffic flow optimizations.   

Interplanetary Operations & Deep Space IoT: Seamless integration of terrestrial and space-based (satellite) 

networks managed by AI guarantees reliable communication and autonomous routing for global or extraterrestrial 

missions.  

 

II. FRAMEWORK KSK APPROACH IN 7G COMMUNICATION 

The KSK (Kutubuddin S Kazi) Approach refers to a Knowledge-driven, Self-organizing, and Knowledge-centric 

decision-making paradigm used to manage complex, AI-driven environments in next-generation networks. It integrates 

real-time machine learning with edge and core computing, replacing rigid allocation with highly adaptive, decentralized 

resource management.   

1. The Core Layers 

The KSK (Kutubuddin S Kazi) approach decomposes network management into three distinct but deeply 

interconnected phases as shown in Figure 1: 

Knowledge Layer: Collects and processes massive amounts of data from the network environment, including user 

mobility, traffic spikes, channel states, and spatial contexts.   

Self-Organizing Layer: Enables the network to dynamically adapt, allocate spectrums, optimize beamforming, and 

manage resources autonomously without constant human intervention.   
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Knowledge-centric Layer: Employs advanced artificial intelligence, such as Deep Reinforcement Learning (DRL) and 

Federated Learning, to learn from past decisions, reducing decision latency and anticipating network needs.   

 
Figure 1: KSK Approach 

 

2. How KSK Works in 7G Networks 

In a 7G ecosystem, environments are hyper-dynamic and multi-band—utilizing Terahertz (THz) spectrums, millimeter 

waves, visible light (VLC), and non-terrestrial (NTN) space roaming.   

Proactive Allocation: Instead of simply reacting to congestion, the KSK approach acts proactively to anticipate 

changes in the environment and user demands.  

Convergence: It converges communication, computing, and sensing into a single fabric, using intelligence to 

determine whether a calculation should be processed on the edge or in the core.   

Cognitive Management: It manages complex, heterogeneous multi-band environments seamlessly, ensuring near-zero 

latency (microseconds) and Tbps data rates are consistently met.   

 

3. Benefits of the KSK Approach 

Energy Efficiency: Optimizes power consumption across an incredibly dense array of antennas, intelligent reflecting 

surfaces, and user devices.   

Reduced Latency: By utilizing experience-aided learning, the network significantly decreases decision-making time 

for mission-critical applications (such as holographic communications and autonomous systems). [  

Seamless Resiliency: Provides self-optimizing and self-healing fabrics for pervasive AI-driven Internet of Everything 

(IoE) connections.   
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III. STRUCTURE FOR 7G COMMUNICATION: 

An AI-driven, IoT-centric 7G communication network relies on a three-tier cognitive architecture to achieve near-zero 

latency, ubiquitous connectivity across terrestrial and spatial networks, and intelligent resource allocation. This 

structure processes data locally at the endpoints and escalates heavier computational tasks to edge and quantum cores to 

optimize decision-making  

The architectural framework is distributed into distinct layers that facilitate autonomous, real-time decision-making as 

shown in Figure 2: 

 
Figure 2: Structure of Decision Making 

   

1. Perception & Sensing Layer (IoT Endpoints) 

This layer consists of micro-sensors, wearables, and nanodevices embedded in everyday environments, from smart 

cities to biomedical systems.   

Key Mechanisms: Lightweight, neuromorphic chips process local data to filter out noise at the device level. 

Task Offloading: Decisions regarding immediate actions (e.g., stopping an autonomous drone) are processed locally, 

bypassing network latency.  
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2. Cognitive Edge & Meshing Layer 

Because 7G utilizes highly directional, high-frequency Terahertz (THz) spectrums and non-terrestrial networks (NTN), 

signals have limited physical range. This layer acts as the bridge.   

Intelligent Routing: Deep Reinforcement Learning (DRL) and Graph Neural Networks (GNNs) negotiate mesh 

configurations and adaptive beamforming to bypass environmental obstacles.   

Distributed Learning: Federated Learning (FL) allows IoT devices and edge nodes to train AI models 

collaboratively without exposing raw, private user data to the cloud.  

 

3. Core Processing & Quantum-Cloud Layer 

The centralized brain of the 7G architecture merges advanced software-defined networking with hyper-scale 

processing. 

Intent-Driven Management: AI engines predict network congestion and user mobility patterns, optimizing spectral 

efficiency and anticipating traffic before it impacts throughput.   

Quantum Synchronization: Utilizes quantum networks to ensure ultra-secure, near-instantaneous global and 

interplanetary communication.   

Semantic Communication: Advanced models compress intent-rich content, transmitting context and "meaning" 

instead of raw data payloads, drastically saving bandwidth. 

 

IV. RESULTS AND DISCUSSION 

In a 7G network, integrating AI-driven IoT decision-making yields near-zero latency and unprecedented bandwidth. 

Expected performance parameters include sub-millisecond latency (under 0.1 ms), Terabit-per-second throughput, 

99.9999% threat detection accuracy, and self-sustaining energy models where IoT devices achieve near-zero energy 

usage.  The theoretical and experimental performance targets for AI-driven IoT in 7G network communication include 

as shown in Figure 3: 

 

Latency & Time Sensitivity 

End-to-End Decision Latency: < 0.01 to 0.1 milliseconds. 

Intelligent Routing Convergence: Millisecond and microsecond scale convergence times through advanced Edge AI 

for IoT and Multi-path transmission. 

Predictive AI Scheduling: Anticipatory resource allocation ensures mission-critical URLLC targets are met 

flawlessly.   

 

Throughput & Capacity 

Peak Data Rates: Expected to achieve between 1.5 Tbps and 10 Tbps. 

Connection Density: Support for 10⁷ to 10⁸ devices per square kilometer, enabling the true Internet of Everything 

(IoE). 

Spectral Efficiency: Enhanced massively through intelligent ultra-massive MIMO and AI-steered beamforming.   

 

Energy Efficiency 

Device Power Consumption: Near-zero energy consumption per bit driven by AI-powered wake-up mechanisms and 

integrated ambient energy harvesting. 

Network Infrastructure: Up to 30% reduction in cell-tower energy expenditure through AI-driven sleep schedules 

and federated learning.   
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Security & Reliability 

Anomaly Detection Accuracy: > 99% threat detection accuracy using Spiking Neural Networks and AI-Driven 

Network Optimization. For security we suggests the KK (Kutubuddin Kazi) Approach or KVS (Kutubuddin Vahida 

Sultana) Approach.  

Security Frameworks: Utilization of Quantum Cryptography and blockchain integration. 

Self-Healing Capabilities: AI autonomous systems enable zero-touch provisioning and instantaneous traffic rerouting 

upon node or link failure.   

 

Ubiquitous Global Coverage 

Spatial Reach: Seamless integration of terrestrial, airborne, and space-based networks to eliminate IoT blind spots in 

oceans and rural environments. 

Location Precision: Sub-millimeter localization and cognitive spatial awareness.   

 
Figure 3: Performance of AIIoT in 7G communication network 

 

V. CONCLUSION 

The promise of 7G communication lies not just in velocity, but in the network's ability to maintain continuity of 

intelligence in an inherently discontinuous world. By acknowledging and addressing the duality of physical and 

informational occlusion, we shift the role of the AI agent from a fragile observer to a resilient architect of its own 

clarity. In the 7G era, the network will not merely connect devices; it will curate the information flow, ensuring that 

even when the world is hidden, the decision-making remains transparent, precise, and profoundly human-centric. 
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The future of AIIoT is not just about expanding the reach of our sensors; it is about teaching our machines to see 

through the ghosts of the environment, turning the uncertainty of occlusion into a structured, manageable variable in the 

calculus of the future. 
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