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FIELD OF THE INVENTION 

[001] The field of invention for the proposed system pertains to computational 

algorithms and artificial intelligence, with a specific focus on the application of 

neural networks for the analysis and interpretation of real-world data to estimate 

3D surface structures.  5 

[002] This system is designed to enhance autonomous systems and 

applications by providing them with the capability to accurately perceive and 

understand their environment in three dimensions. Such a technology finds its 

relevance in a variety of sectors including robotics, autonomous vehicle 

navigation, virtual and augmented reality, and remote sensing.  10 

[003] The core innovation lies in leveraging advanced machine learning 

techniques to process and analyze data from various sensors, such as cameras 

and lidar, to construct detailed and accurate 3D models of the surrounding 

environment. This enables autonomous systems to make more informed 

decisions based on the comprehensive spatial understanding of their 15 

surroundings, thereby improving their efficiency, safety, and overall functionality 

in complex and dynamically changing environments. 

BACKGROUND OF THE INVENTION 

[004] The following description provides the information that may be useful in 

understanding the present invention. It is not an admission that any of the 20 

information provided herein is prior art or relevant to the presently claimed 

invention, or that any publication specifically or implicitly referenced is prior art. 

[005] Further, the approaches described in this section are approaches that 

could be pursued, but not necessarily approaches that have been previously 
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conceived or pursued. Therefore, unless otherwise indicated, it should not be 

assumed that any of the approaches described in this section qualify as prior 

art . 

[006] The advent of autonomous systems has marked a significant milestone 

in the evolution of technology, bridging the gap between theoretical computer 5 

science and practical applications in the real world. As these systems become 

increasingly prevalent across various sectors, including autonomous vehicles, 

drones, robotics, and augmented/virtual reality, the need for advanced 

perception and understanding of the environment becomes paramount. This is 

where the proposed system, leveraging neural networks for 3D surface 10 

structure estimation based on real-world data, finds its significance. 

[007] The concept of using machine learning, particularly neural networks, for 

interpreting and processing data is not new. However, the application of such 

technologies for the precise estimation of 3D surface structures is a relatively 

recent development, spurred by advancements in computing power, sensor 15 

technology, and algorithmic innovations. The backbone of this proposed system 

lies in its ability to accurately model the physical world in three dimensions, 

using data captured from a variety of sensors. These sensors, which include 

but are not limited to cameras, LiDAR (Light Detection and Ranging), and radar, 

provide raw data that, while rich in information, requires sophisticated 20 

processing to be fully utilized. 

[008] The challenge in estimating 3D structures from sensor data is 

multifaceted. It involves not only the accurate detection of objects and their 

spatial relations but also the interpretation of complex scenes that change over 

time. Traditional approaches relied heavily on geometric algorithms and manual 25 
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feature extraction, which, while effective to a degree, lacked the flexibility and 

depth of understanding that neural networks offer. Neural networks, with their 

ability to learn from data, provide a means to automatically identify patterns, 

features, and relationships in the data, which are crucial for accurate 3D surface 

estimation. 5 

[009] The development of Convolutional Neural Networks (CNNs) and their 

variants has been particularly influential in this domain. These networks are 

adept at processing spatial information, making them ideal for analyzing images 

and sensor data to construct 3D models of the environment. Moreover, 

advancements in deep learning techniques have enabled the training of models 10 

on vast datasets, significantly improving their accuracy and reliability. This is 

critical for autonomous systems, where errors in perception can lead to 

catastrophic outcomes. 

[010] Another key aspect of the proposed system is its focus on real-world data. 

Unlike controlled environments or simulations, the real world presents a chaotic 15 

and unpredictable array of variables. Weather conditions, lighting changes, and 

dynamic obstacles are just a few examples of the challenges that autonomous 

systems must navigate. The ability of neural networks to generalize from 

diverse datasets means that they can adapt to these changing conditions, 

providing consistent and reliable 3D surface estimations. 20 

[011] The integration of such a system into autonomous technologies offers 

numerous benefits. For autonomous vehicles, it enhances navigation and 

safety by providing detailed models of the road and its surroundings, including 

other vehicles, pedestrians, and obstacles. In robotics, it enables more 

sophisticated interaction with objects and environments, from precise 25 
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manipulation tasks to complex navigation within unstructured spaces. For 

virtual and augmented reality applications, it allows for the creation of more 

immersive and interactive experiences by accurately mapping and integrating 

real-world environments. 

[012] Despite its promising capabilities, the development and implementation 5 

of this system are not without challenges. These include the computational 

demands of processing and analyzing large volumes of data in real time, the 

need for large and diverse datasets to train the neural networks, and the 

ongoing refinement of algorithms to improve accuracy and efficiency. 

Furthermore, ethical considerations regarding privacy and safety must be 10 

addressed, ensuring that the deployment of such technologies does not infringe 

upon individual rights or compromise public welfare. 

[013] The importance of this proposed system extends beyond the immediate 

technological advancements it represents; it also signals a shift towards more 

integrated and intelligent systems capable of autonomous operation in 15 

complex, real-world environments. As we delve deeper into the potential 

applications and implications of this technology, it becomes clear that its 

development could fundamentally alter the landscape of numerous industries 

and societal functions. 

[014] In the realm of urban planning and infrastructure management, for 20 

instance, the ability to accurately model environments in three dimensions can 

revolutionize the way cities are designed, built, and maintained. By providing 

detailed and dynamic models of urban areas, planners and engineers can more 

effectively address challenges related to traffic flow, public safety, and 

sustainable development. This could lead to smarter, more resilient cities that 25 
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are better equipped to respond to the needs of their inhabitants and the 

challenges posed by climate change and urbanization. 

[015] Moreover, the proposed system's impact on the field of environmental 

monitoring and conservation is profound. With the capability to generate 

accurate 3D models of natural landscapes, researchers can monitor changes 5 

in ecosystems over time, assess the effects of climate change, and implement 

more effective conservation strategies.  

[016] This technology could provide critical data for tracking deforestation, 

glacier retreat, and changes in biodiversity, offering a powerful tool for 

environmental protection and sustainability efforts. 10 

[017] The healthcare sector also stands to benefit from advancements in 3D 

surface structure estimation. In medical imaging and surgery, for example, the 

ability to create precise 3D models of anatomical structures can enhance 

diagnostic accuracy, surgical planning, and patient outcomes. This could open 

new frontiers in personalized medicine, where treatments and interventions are 15 

tailored to the individual patient based on detailed 3D models of their anatomy. 

[018] Despite the immense potential of this technology, it is crucial to approach 

its development and implementation with caution. The reliance on neural 

networks and artificial intelligence raises questions about transparency, 

accountability, and bias. Ensuring that these systems are developed in an 20 

ethical and responsible manner requires rigorous testing, validation, and 

oversight. This includes addressing potential biases in the training data, 

safeguarding against the misuse of technology, and ensuring that the benefits 

of these advancements are accessible to all segments of society. 
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[019] Furthermore, the integration of autonomous systems into everyday life 

raises important considerations about human-machine interaction. As these 

systems become more capable and autonomous, finding the right balance 

between automation and human oversight will be critical. This includes 

designing systems that are not only technically proficient but also 5 

understandable and controllable by human operators, ensuring that technology 

augments human capabilities rather than replacing them. 

[020] In this respect, before explaining at least one object of the invention in 

detail, it is to be understood that the invention is not limited in its application to 

the details of set of rules and to the arrangements of the various models set 10 

forth in the following description or illustrated in the drawings. The invention is 

capable of other objects and of being practiced and carried out in various ways, 

according to the need of that industry. Also, it is to be understood that the 

phraseology and terminology employed herein are for the purpose of 

description and should not be regarded as limiting. 15 

[021] These together with other objects of the invention, along with the various 

features of novelty which characterize the invention, are pointed out with 

particularity in the disclosure. For a better understanding of the invention, its 

operating advantages and the specific objects attained by its uses, reference 

should be made to the accompanying drawings and descriptive matter in which 20 

there are illustrated preferred embodiments of the invention. 

SUMMARY OF THE PRESENT INVENTION 

[022] The proposed invention is a cutting-edge system designed to harness the 

power of neural networks for the estimation of 3D surface structures from real-

world data, aimed at enhancing the capabilities of autonomous systems and 25 
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applications. At its core, the invention leverages advanced machine learning 

techniques, specifically deep learning and convolutional neural networks 

(CNNs), to process and analyze data collected from various sensors such as 

cameras and LiDAR. This allows for the creation of accurate and detailed 3D 

models of the environment, which are essential for the operation of autonomous 5 

vehicles, drones, robotics, and augmented/virtual reality applications. 

[023] The significance of this system lies in its ability to interpret complex and 

dynamically changing real-world scenes, enabling autonomous systems to 

navigate and interact with their surroundings more effectively and safely. By 

automating the feature extraction and pattern recognition processes, the 10 

system can adapt to a wide range of conditions, from urban landscapes to 

natural environments, enhancing its applicability across numerous sectors. 

[024] The development of this technology addresses several challenges, 

including the computational demands of processing large volumes of data in 

real-time and the need for extensive and diverse training datasets to improve 15 

model accuracy. Moreover, the system's implementation raises important 

considerations regarding privacy, safety, and ethical use of AI, necessitating 

careful oversight and adherence to ethical guidelines. 

[025] In summary, the proposed invention represents a significant 

advancement in the field of artificial intelligence and autonomous systems, 20 

offering the potential to revolutionize how machines perceive and interact with 

the world around them. Its development not only promises to enhance the 

functionality and safety of autonomous technologies but also opens up new 

possibilities for innovation across a variety of fields. However, realizing its full 
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potential will require addressing both technical and ethical challenges, ensuring 

that such technologies are developed responsibly and for the benefit of society 

as a whole. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[026] When considering the following thorough explanation of the present 5 

invention, it will be easier to understand it and other objects than those 

mentioned above will become evident. Such description refers to the 

illustrations in the annex, wherein: 

[027] FIG. 1, illustrates a general functional working diagram, in accordance 

with an embodiment of the present invention. 10 

[028] FIG. 2, illustrates a concept of the functional flow diagram, in accordance 

with an embodiment of the present invention. in accordance with an 

embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[029] The following sections of this article will provide various embodiments of 15 

the current invention with references to the accompanying drawings, whereby 

the reference numbers utilised in the picture correspond to like elements 

throughout the description. However, this invention is not limited to the 

embodiment described here and may be embodied in several other ways. 

Instead, the embodiment is included to ensure that this disclosure is extensive 20 

and complete and that individuals of ordinary skill in the art are properly 

informed of the extent of the invention.  

[030] Numerical values and ranges are given for many parts of the 

implementations discussed in the following thorough discussion. These 
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numbers and ranges are merely to be used as examples and are not meant to 

restrict the claims' applicability. A variety of materials are also recognised as 

fitting for certain aspects of the implementations. These materials should only 

be used as examples and are not meant to restrict the application of the 

innovation. 5 

[031] Referring now to the drawings, these are illustrated in FIG. 1&2,  

The proposed invention is a sophisticated technological system designed to 

revolutionize the way autonomous systems perceive and interact with the world 

by leveraging the power of neural networks for the estimation of 3D surface 

structures from real-world data. This system represents a significant leap 10 

forward in the fields of artificial intelligence (AI) and machine learning, 

particularly in the application of convolutional neural networks (CNNs) and deep 

learning algorithms that are capable of processing and analyzing vast amounts 

of data collected from a variety of sensors, including cameras, LiDAR, and 

radar. 15 

[032] The essence of this invention lies in its ability to transform raw sensor 

data into accurate, detailed 3D models of the environment, thereby enabling 

autonomous systems such as vehicles, drones, and robots to navigate and 

perform tasks with unprecedented precision and safety. This is particularly 

crucial in complex, dynamically changing environments where the ability to 20 

quickly and accurately understand spatial relationships and obstacles can be 

the difference between success and failure. 

[033] One of the key challenges that this system addresses is the inherent 

difficulty in interpreting the vast, unstructured data generated by sensors in real-

world settings. Traditional methods of 3D modeling often rely on extensive 25 
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manual intervention and are limited by the complexity and variability of the 

environments they attempt to model. In contrast, the proposed system utilizes 

advanced neural networks that learn from data, allowing them to automatically 

identify patterns, features, and relationships crucial for accurate 3D surface 

estimation. 5 

[034] The application of this technology is wide-ranging and transformative. In 

the automotive industry, for example, it can significantly enhance the 

capabilities of autonomous vehicles by providing them with a deeper, more 

nuanced understanding of their surroundings, thereby improving safety and 

efficiency. In robotics, it can enable machines to navigate and interact with their 10 

environment and objects within it with a level of sophistication previously 

unattainable, opening up new possibilities for automation in manufacturing, 

logistics, and even domestic settings. 

[035] Furthermore, the proposed system has significant implications for virtual 

and augmented reality (VR/AR) applications. By creating accurate 3D models 15 

of real-world environments, it can provide more immersive and interactive 

experiences, blurring the lines between the digital and physical worlds and 

expanding the potential uses of VR/AR technology in entertainment, education, 

and beyond. 

[036] Despite its groundbreaking potential, the development and 20 

implementation of this system are not without challenges. The computational 

demands of processing and analyzing large volumes of sensor data in real time 

are substantial. Moreover, the system requires access to extensive and diverse 

datasets to train the neural networks effectively, ensuring they can generalize 

well across different environments and conditions. This necessitates not only 25 
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significant technical resources but also careful consideration of data privacy 

and security concerns. 

[037] In addition, as with any technology that relies heavily on AI and machine 

learning, there are ethical considerations to be taken into account. The 

development and deployment of this system must be guided by principles that 5 

ensure fairness, transparency, and accountability, particularly when used in 

applications that directly impact human lives, such as autonomous vehicles and 

healthcare. 

[038] Building on the foundational claims of the proposed invention, the 

system's design integrates state-of-the-art neural network architectures and 10 

machine learning techniques to redefine the capabilities of autonomous 

systems in perceiving and understanding their environments. At its core, the 

invention leverages the unparalleled processing power of convolutional neural 

networks (CNNs) to analyze and interpret complex sensor data, translating it 

into precise 3D models of the surrounding environment. This innovative 15 

approach enables a level of spatial awareness and environmental interaction 

that is critical for the next generation of autonomous technologies. 

[039] The system's unique capability to integrate and process data from a 

multitude of sensors, including but not limited to cameras and LiDAR, allows for 

the creation of highly accurate and dynamic 3D environmental models. These 20 

models are essential for a wide range of applications, from enhancing the 

navigation systems of autonomous vehicles to improving the efficiency and 

safety of robotic operations in unpredictable environments. Furthermore, the 

technology opens up new avenues for creating more immersive and interactive 
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experiences in virtual and augmented reality, bridging the gap between digital 

and physical worlds. 

[040] A pivotal aspect of the invention is its dynamic adaptation mechanism. 

The neural network models employed within the system are designed for 

continuous learning and improvement, utilizing new data inputs to refine and 5 

enhance their predictive capabilities over time. This ensures that the system 

remains effective and accurate even as environmental conditions change or 

new types of sensor data become available. 

[041] Moreover, the proposed system addresses one of the key challenges in 

the field of artificial intelligence and autonomous systems: the computational 10 

demands of real-time data processing and analysis. Through innovative 

algorithmic optimizations and the strategic use of computational resources, the 

system is able to minimize latency and maximize efficiency, ensuring that 

autonomous systems can rely on up-to-the-minute information for decision-

making processes. 15 

[042] The invention also places a strong emphasis on safety and ethical 

considerations. By providing autonomous systems with a more accurate and 

comprehensive understanding of their surroundings, the technology 

significantly reduces the risk of errors that could lead to accidents or unsafe 

situations. Additionally, the development and deployment of the system are 20 

guided by principles that ensure fairness, transparency, and accountability, 

particularly in applications that have a direct impact on human lives. 

 

 

 25 
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We claim: 

1. A method for estimating 3D surface structures utilizing neural networks, 

designed to process and analyze real-world sensor data, thereby enhancing 

the accuracy and efficiency of 3D modeling for autonomous systems. 

2. The method of claim 1, further comprising the dynamic adaptation of neural 5 

network models to continuously improve the accuracy of 3D surface estimation 

based on accumulating and evolving data inputs. 

3. The method of claim 1, wherein convolutional neural networks (CNNs) are 

employed for the automated extraction and analysis of features from sensor 

data, facilitating precise and comprehensive 3D modeling of environments. 10 

4. The method of claim 1, incorporating a process for the integration of data from 

multiple sensor types, including but not limited to cameras and LiDAR, to 

generate detailed and dynamic 3D models that accurately represent the 

physical world. 

5. The method of claim 1, including a technique for real-time processing and 15 

analysis of sensor data, enabling immediate and accurate estimation of 3D 

surfaces, critical for the operation of autonomous systems in dynamic 

environments. 

6. The method of claim 1, applied to enhance the navigation and safety features 

of autonomous vehicles through detailed and precise 3D mapping of their 20 

operating environments, leveraging the improved spatial awareness provided 

by the system. 

7. The method of claim 1, utilized in robotic systems to enable advanced 

navigation and interaction capabilities with both stationary and moving objects 



16 
 

within their environment, facilitated by accurate and real-time 3D environmental 

modeling. 

8. The system of claim 1, adapted for creating immersive 3D models for virtual 

and augmented reality applications, directly from real-world data, thereby 

enhancing the realism and interactivity of virtual experiences. 5 

9. The method of claim 2, wherein the continuous learning and adaptation of 

neural network models are facilitated through a structured framework that 

systematically incorporates new sensor data inputs, ensuring the models 

remain effective across varying conditions and over time. 

10. The method of claim 1, optimized to minimize computational demands while 10 

maximizing the accuracy and efficiency of the real-time 3D surface estimation 

process, ensuring the practical applicability of the system in a wide range of 

autonomous applications. 

Dated this 20th day of February 2024 

Signature:  15 

Applicant(s) 

Mrs. J.Uma et. al. 
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ABSTRACT 

A SYSTEM BY USING NEURAL NETWORKS FOR 3D SURFACE STRUCTURE 

ESTIMATION BASED ON REAL-WORLD DATA FOR AUTONOMOUS SYSTEMS 

AND APPLICATIONS 

[043] The proposed invention is a comprehensive system designed for the accurate 5 

estimation of 3D surface structures from real-world data, utilizing advanced neural 

networks. This system significantly enhances the perception capabilities of 

autonomous systems across various applications, including autonomous vehicles, 

drones, robotics, and augmented/virtual reality environments. By processing data from 

diverse sensors like cameras and LiDAR, the invention provides detailed and dynamic 10 

3D models of environments, enabling these systems to navigate and interact with their 

surroundings with unprecedented precision and safety. The core of this invention lies 

in its sophisticated machine learning algorithms, which automate the interpretation of 

complex sensor data, ensuring high accuracy and efficiency in real-time 3D modeling. 

This innovative approach not only improves the operational capabilities of autonomous 15 

systems but also opens up new possibilities for their application in complex and 

changing environments. 

Accompanied Drawing [FIGS. 1-2] 

Dated this 20th day of February 2024 

Signature:  20 

Applicant(s) 

Mrs. J.Uma et. al. 
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