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A Multimodal Data Processing System for LiDAR-Based Human Activity Recognition







ABSTRACT
Increasingly, the task of detecting and recognizing the actions of a human has been delegated to some form of neural network processing camera or wearable sensor data. Due to the degree to which the camera can be affected by lighting and wearable sensors scantiness, neither one modality can capture the required data to perform the task confidently. That being the case, range sensors, like light detection and ranging (LiDAR), can complement the process to perceive the environment more robustly. Most recently, researchers have been exploring ways to apply convolutional neural networks to 3-D data. These methods typically rely on a single modality and cannot draw on information from complementing sensor streams to improve accuracy. This article proposes a framework to tackle human activity recognition by leveraging the benefits of sensor fusion and multimodal machine learning. Given both RGB and point cloud data, our method describes the activities being performed by subjects using regions with a convolutional neural network (R-CNN) and a 3-D modified Fisher vector network. Evaluated on a custom captured multimodal dataset demonstrates that the model outputs remarkably accurate human activity classification (90%). Furthermore, this framework can be used for sports analytics, understanding social behavior, surveillance, and perhaps most notably by autonomous vehicles (AVs) to data-driven decision-making policies in urban areas and indoor environments.
                            
                          CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Existing works are mainly devoted to smart homes for elderly or assisted living.
· However, few research works exist in AI-enabled safety detection of smart-factory floor workers.
· The vision-based recognition of human actions is an important research field in the integrative computer vision and multimedia analytics ecosystem. 
· This review has thoroughly compared and summarized the landscape of vision-based RGB-D sensors. 
· We provided an outline of existing commonly used datasets and highlighted key research that has mainly focused on RGB-D datasets. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The step cycles recorded in the 4D Studio were simply repeated continuously disregarding the step frequency and phase information, having a distracting visual impact. 
· Another problem is that the intensity channel of the considered sensor is not calibrated, i.e. the measured intensity values are not necessarily characteristic for a given clothing material, and they may depend on the sensor’s distance and the view angle. 
· Several methods tackle the detection problem on videos of monocular optical cameras.
· This re-identification issue has been partially addressed in, based on Lidar based weak biometric identifiers featuring the measured height and the intensity histogram of the people’s point cloud segments.
2.2. PROPOSED SYSTEM 
· We proposed a human-centered test-bed for an emergency detection system. 
· However, this approach differs from the proposed idea in this work, where we attempted to classify and detect non-image data.
· In this work, we proposed a CNN model for the emergency detection in the smart factory shop floor, as well as developed a simple testbed for the purpose of providing dataset for future research direction in this area.
· To the best of our knowledge, this is a major attempt to develop a testbed to capture data for the purpose of detection and classification of movement, breathing and vibration in a smart factory shop floor for human safety.

2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· The sequences were recorded in different seasons, we can also investigate how different clothing styles (such as winter coats or t-shirts) influence the discriminating performance of the observed gait features.
· The presented results confirm that both efficient gait-based identification and activity recognition is achievable in the sparse point clouds of a single RMB Lidar sensor.
· A complex visual scene interpretation system implements several steps starting with people detection, followed by localization and tracking, trying to achieve higher level activity recognition or abnormal event detection functions, and efficient visualization.
· A new image-to-class distance metrics was proposed in to enable efficient comparison of different gait patterns.
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Next-generation 3D visualization for visual surveillance
	P.M. Roth, V. Settgast, P. Widhalm, M. Lancelle, J. Birchbauer, N. Brandle, S. Havemann, and H. Bischof, 
	Our novel visualization takes advantage of a high resolution display and given 3D information to focus the operator's attention to interesting/ critical areas of the observed area.

	Multi-view people surveillance using 3D information
	D. Baltieri, R. Vezzani, R. Cucchiara, A. Utasi, C. Benedek, and ´ T. Szir´anyi, 
	In this paper we introduce a novel surveillance system, which uses 3D information extracted from multiple cameras to detect, track and re-identify people.

	Detection of gait characteristics for scene registration in video surveillance system
	L. Havasi, Z. Szl´avik, and T. Szir´anyi, 
	This paper presents a robust walk-detection algorithm, based on our symmetry approach which can be used to extract gait characteristics from video-image sequences. 

	A survey of advances in biometric gait recognition
	Z. Zhang, M. Hu, and Y. Wang, 
	In the walking process, the human body shows regular periodic motion, especially upper and lower limbs, which reflects the individual's unique movement pattern.


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


[image: C:\Users\ELCOT-Lenovo\Desktop\pic1.jpg]


                                          
  
                         



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:
     In this paper, we proposed algorithms for gait analysis and activity recognition based on the measurements of a RMB Lidar sensor, in realistic outdoor environments with the presence of multiple and partially occluded walking pedestrians. We provided quantitative evaluation results in various different measurement sequences, and demonstrated the advantages of the approach in possible future 4D surveillance systems. Future work will concern different types of RMB Lidar sensors, and fusion of various optical and 3D data sources in the recognition pipeline, such as Lidars or thermal cameras. The authors thank Levente Kov´acs from MTA SZTAKI for linguistic review and advices in deep learning issues. 
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