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Development and Optimization of Al model for Feature identification Extraction from drone orthophotos
ABSTRACT
· Background 1. The hon’ble prime minister launched the svamitva scheme on the national panchayati raj day, 24th april 2020 with a resolve to enable the economic progress of rural india by providing “record of rights” to every rural household owner. 
· The scheme aims to demarcate inhabited (abadi) land in rural areas through the latest surveying drone technology, continuous operating reference system (cors), and geographic information system (gis) technology. The scheme covers multifarious aspects viz.
·  Facilitating monetization of properties and enabling bank loan; reducing property-related disputes; comprehensive village-level planning 2. With the use latest drone technology and cors technology for the abadi land survey, the high resolution and accurate image base maps of 50 cm have facilitated creation of the most durable record of property holdings in these areas with no legacy revenue records.
· Such accurate image-based maps provide a clear demarcation of land holdings in a very short frame of time compared to on ground physical measurement and mapping of the land parcels. 
· Description i. Develop an ai model capable of identifying key features in orthophotos with high precision: use of ai/ml techniques for extraction of the following features from svamitva drone imagery using a cloud-based solution: - a. Building footprint extraction (built-up area from the drone image and classified roof-top based on observation on the imagery as rcc, tiled, tin, and others.
·  These built up area can be used for various service such as solar energy calculation, property tax calculation, etc.) B. Road feature extraction c. Waterbodies extraction, etc ii. Achieve a target accuracy of 95% in feature identification. Iii. Optimize the model for efficient processing and deployment. 
· The broad scope of work includes:- i. Data preparation: utilize the svamitva scheme drone-labeled datasets for 10 villages to train and validate the ai model. 
· Model development: employ convolutional neural networks (cnns) or other suitable ai/ml models for image segmentation and feature identification.  Model training: efficient training of the model ensures it learns to identify the desired features accurately. 
· Deployment and integration: prepare the model for deployment and integration into the ministry of panchayati raj’s existing systems for practical application. Expected solution A fully trained and optimized ai model for feature identification in orthophotos. 
·  Documentation detailing the model architecture, training process, and deployment guidelines. Iii. A final report summarizing the project outcomes, including accuracy metrics and recommendations for future improvements. 
· Model optimization: fine-tune the model to achieve the target accuracy of 95%, optimizing for speed and resource utilization. Testing and validation: rigorously test the model on a separate dataset to ensure its accuracy and reliability. 











CHAPTER-1
INTRODUCTION
· Orthophoto is the most widely used and basic image product in geographic information products [1], and it is both a precise map and a beautiful image [2].
·  In practical applications, orthophotos are directly used as small and medium scale maps, updated earth surface maps[3], monitoring volcanic disasters in nisilos, greece[4], measuring changes in native pine forests in scotland[5], three-dimensional urban scenes reconstruction[6], village survey[7], land planning, precision agriculture, desertification monitoring, land use survey, rural housing registration and other fields[8]. 
· Traditional orthophotos are differentially corrected using a 2.5-dimensional digital elevation model, ignoring the three-dimensional target on the ground. The top is corrected and does not coincide with the bottom, resulting in a projection difference in the corrected orthophoto [9].
· In recent years, with the development of photogrammetry and the improvement of the ground resolution of aerial imagery, traditional orthophotos will no longer be suitable for large-scale mapping, especially in densely populated urban areas, where dense tall buildings deviate from their correct positions.
·  The occlusion and glanding phenomenon on the ground is very serious, which affects the application of traditional orthophotos [10], so "true orthophotos" has caused widespread concern. The true orthophoto is an upgraded product of orthophotos, which eliminates tilt error and projection difference.
·  The true orthophoto is extremely strict with the original image [11], the heading overlap and side overlap are at least 80% and 60% and at least 3° overlap, in principle, requires a base ratio (b/h) of less than 0.3. 
· The true orthophoto production is roughly divided into the following three points: (1) high-resolution data acquisition, dsm and dbm; (2) detection and identification of occlusions and shadows appearing in repeated mapping; (3) for image defect areas repairs eliminate edge effects and more.

CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Existing methods can be classified in different ways. One possibility is to divide them into two groups – automatic and semi-automatic.
·  Semi-automatic methods – as opposed to the automatic ones – require human intervention, especially when tuning algorithms and judging results. Because of the many influences that contribute to the quality of aerial imagery, we usually cannot fully rely on automatic methods.
·  This is expressed in a strong tendency to combine different methods and algorithms for solving various problems. As will be described in detail in the following text, in our approach we proceed in the same way. For a description of images we use a set of general features (we do not use any knowledge base of known objects for extraction). 
· These features are detected by a set of specific algorithms. We use a neural network for tuning these algorithms. The features are then detected automatically. 
· 
 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
· Image quality: the quality of drone orthophotos can vary due to factors such as weather conditions, altitude, and the resolution of the camera used. Poor image quality can hinder the performance of ai models.
· Resource-intensive training: training ai models, especially deep learning algorithms, requires significant computational power and memory. This can necessitate expensive hardware or cloud computing resources.
· Overfitting: ai models can become overly complex and tailored to the training data, leading to poor generalization when applied to new or unseen data.
· Black box nature: many ai models, especially deep learning models, operate as "black boxes," making it challenging to understand how decisions are made. This lack of transparency can hinder trust in the model’s outputs.
· 

2.2. PROPOSED SYSTEM
· Our aim is automatically to identify similar image regions, which can be later semi-automatically explored. We start with an orthophoto image. This image has to be normalized to allow comparison with different orthophotos. Once normalized, we split the image into particular regions. 
· The size of the regions in calculated using image resolution and sensing distance and expected size of particular objects. In certain situations we include also an overlap of regions to minimize the previously mentioned problem of splitting ambiguity. Particular regions are then automatically processed using the described image classifier.
·  This results in a dataset of particular regions and identified image features. Now we can verify the validity of detected image features using supervised training and our experimental application. This task can also be used to select a suitable set of image features for further exploration. This step is required because the visual similarity is very subjective and context-dependent. We need to capture the user’s point of view.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM

· Automated analysis: ai models can automate the process of identifying and extracting features, significantly reducing the time and effort required compared to manual methods.
· Handling large datasets: ai models can efficiently process and analyze vast amounts of data generated by drone imagery, making it feasible to scale up operations without a significant increase in resource investment.
· Handling large datasets: ai models can efficiently process and analyze vast amounts of data generated by drone imagery, making it feasible to scale up operations without a significant increase in resource investment.
· Reduced labor costs: automating feature extraction reduces the need for extensive human labor in data processing and analysis, leading to cost savings.



2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  Pentium IV 2.4 GHz.
· Hard Disk	: 40 GB.
· Monitor	: 15 inch VGA Color.
· Mouse 		: Logitech Mouse.
· Ram		: 512 MB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows XP.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2005










2.5 MODULE DESCRIPTION
· Data acquisition and preprocessing
· Data annotation and labeling
· Feature identification and extraction module
· Post-processing and validation

DATA ACQUISITION AND PREPROCESSING
· 1. Drone data collection:
· Sensors: utilize appropriate sensors (RGB, multispectral, or hyperspectral) on drones to capture high-resolution orthophotos
· Flight planning: design flight paths to ensure comprehensive coverage of the area of interest while considering altitude, overlap, and side-lap for image stitching.
· 2. Image preprocessing:
· Georeferencing: correct the images to geographical coordinates to ensure accurate spatial representation
· Image enhancement: apply techniques such as histogram equalization, filtering, and noise reduction to improve image quality.
· Orthorectification: remove geometric distortions to create orthophotos that accurately represent the earth's surface.

DATA ANNOTATION AND LABELING	

· Manual annotation:utilize tools for manual labeling of features (e.G., Roads, buildings, vegetation) in a subset of images to create a training dataset.
· Semi-automatic annotation:use existing models or algorithms to assist in labeling, followed by manual verification to reduce time and effort.
· 



FEATURE IDENTIFICATION AND EXTRACTION MODULE
· 1. Model selection:
· Choose appropriate machine learning or deep learning architectures (e.G., Convolutional neural networks, u-net, or resnet) based on the complexity of the task and available data.
· 2. Training module:
· Hyperparameter tuning: optimize parameters (e.G., Learning rate, batch size) using techniques like grid search or random search to improve model performance.
· Transfer learning: leverage pre-trained models on similar tasks to enhance feature extraction capabilities and reduce training time.
· 3. Feature extraction techniques:
· Semantic segmentation: classify each pixel in the image to identify different features accurately.
· 
· 

POST-PROCESSING AND VALIDATION

· 1. Post-processing:
· Apply morphological operations, filtering, or aggregation to refine extracted features and eliminate noise.
· 2. Model evaluation
· metrics calculation: evaluate model performance using metrics such as accuracy, precision, recall, f1-score, and intersection over union (iou).
· Cross-validation: use k-fold cross-validation to ensure the model generalizes well to unseen data.
· 







CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 


















CHAPTER 5
CONCLUSION 
CONCLUSION

· Using several mathematical models and methods, such as neural networks, FCA and NMF, we have developed and described a system which can analyze orthophotos, detect user-oriented features in the photos, visualize the structure of the region and allow the user to effectively navigate through different types of segments of the region. 
· We have investigated the similarities between different image segments and sources of these similarities in different kinds of maps. 
· A promising area seems to be the study of how the computed characteristics change, for example by comparing orthophotos of the same region from different time periods. 
· [bookmark: _GoBack]


