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BoundaryNet Extraction and Completion of Road Boundaries With Deep Learning Using Mobile Laser Scanning Point Clouds and Satellite Imagery





ABSTRACT
    Robust road boundary extraction and completion play an important role in providing guidance to all road users and supporting high-definition (HD) maps. The significant challenges remain in remarkable and accurate road boundary recovery from poor road boundary conditions. This paper presents a novel deep learning framework, named BoundaryNet, to extract and complete road boundaries by using both mobile laser scanning (MLS) point clouds and high-resolution satellite imagery. First, road boundaries are extracted by conducting a curb-based extraction method. Such extracted 3D road boundary lines are used as inputs to feed into a U-shaped network for erroneous boundary denoising.Then, a convolutional neural network (CNN) model is proposed to complete the road boundaries. Next, to achieve more complete and accurate road boundaries, a conditional deep convolutional generative adversarial network (c-DCGAN) with the assistance of road centerlines extracted from satellite images is developed. Finally, according to the completed road boundaries, the inherent road geometries are calculated. The proposed methods were evaluated using satellite imagery and four MLS point cloud datasets with varying densities and road conditions in urban environments. The quality evaluation metrics of 82.88%, 82.43%, 88.86%, and 84.89% were achieved for four data sets. The experimental results indicate that the BoundaryNet model can provide a promising solution for road boundary completion and road geometry estimation.                             
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Compared to existing point cloud segmentation methods based on traditional CNNs, the proposed method is less sensitive to data distribution and computational powers. 
· The experimental results acquired by using different point cloud scenarios indicate that the MS-PCNN model can achieve state-of-the-art semantic segmentation performance in feature representativeness, segmentation accuracy, and technical robustness.
· Although such methods have significantly improved the accuracy of road boundary extraction by introducing spectral or texture information, they still cannot address existing gaps in road boundaries. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· Although remarkable improvement has been achieved, most of the off-the-shelf methods cannot accurately and completely extract road boundaries, due to occlusions and point density variations during raw MLS data acquisition . 
· Thus, in this paper, we mainly focus on the theoretical and methodological problems of road boundary extraction and completion using MLS point clouds and satellite imagery.
· Such max-pooling indices can significantly decrease the number of parameters facilitating end-to-end training. The dropout operation is implemented to reduce the over-fitting problem. 
2.2. PROPOSED SYSTEM
· To address this, a capsule-based deep learning framework is proposed for road marking extraction and classification from massive and unstructured MLS point clouds. 
· The innovation of this study is to demonstrate the practical application of combing capsule networks with hierarchical feature encodings of georeferenced feature images for updating road information and supporting HD maps. 
· The novel architecture of the proposed neural network is to directly consume unstructured 3D points and implement a point-wise semantic label assignment network to learn fine-grained layers of feature representations and reduce unnecessary convolutional computations.  
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The proposed c-DCGAN model delivers better completion performance on the missing parts of smaller sizes. Still, if the grid cell size is too large, the generated road boundary images are in low-quality and coarse resolutions, resulting in incorrect gap detection and completion results.
· Although the completeness and curvatures vary in these road scenarios, the experimental results indicate that the BoundaryNet obtains good road boundary completion performance. 
· To estimate the influence of high-resolution satellite imagery, we further evaluated the BoundaryNet completion performance with or without the assistance of road centerlines. More specifically, 150 epochs were run on the HCIP dataset.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Understanding road usage patterns in urban areas
	P. Wang, T. Hunter, A. M. Bayen, K. Schechtner, and M. C. González, 
	In this paper, we combine the most complete record of daily mobility, based on large-scale mobile phone data, with detailed Geographic Information System (GIS) data, uncovering previously hidden patterns in urban road usage

	Recognizing basic structures from mobile laser scanning data for road inventory studies
	S. Pu, M. Rutzinger, G. Vosselman, and S. Oude Elberink, 
	In this paper, we combine the most complete record of daily mobility, based on large-scale mobile phone data, with detailed Geographic Information System (GIS) data, uncovering previously hidden patterns in urban road usage

	Mobile laser scanned point-clouds for road object detection and extraction: A review
	L. Ma, Y. Li, J. Li, C. Wang, R. Wang, and M. Chapman, 
	When compared to other review papers focusing on MLS applications, we review the state-of-the-art road object detection and extraction methods using MLS data and discuss their performance and applicability. 

	Semiautomated generation of road transition lines using mobile laser scanning data
	C. Ye, J. Li, H. Jiang, H. Zhao, L. Ma, and M. Chapman, 
	 The proposed method contains three modules: road surface detection, lane marking extraction, and transition line generation.









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










CHAPTER 3
  SYSTEM DESIGN AND DEVELOPEMENT
SYSTEM ARCHICTURE
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                                                      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:
    This paper proposes a deep learning framework to deal with road boundary extraction and completion in complex urban road environments. These problems lead to completeness reduction and curvature loss when processing massive MLS point clouds with many missing parts, most remarkably because of the occlusions caused by road users, background interference, and incomplete data collection. We have developed a novel deep learning-based framework, named BoundaryNet, to restore 3D road boundaries by employing MLS point clouds and high-resolution satellite imagery. This BoundaryNet model provides a promising solution for 3D road boundary completion by performing a U-shaped neural network for the boundary denoising, a CNN-based network for the boundary completion, and a c-DCGAN based network with the assistance of road centerlines extracted from satellite images for the boundary refinement. Based on the completed road boundaries, the inherent road geometries are calculated. 
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