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Gesture control of drone using a motion controller






ABSTRACT
In this study, we present our implementation of using a motion controller to control the motion of a drone via simple human gestures. We have used the Leap as the motion controller and the Parrot AR DRONE 2.0 for this implementation. The Parrot AR DRONE is an off the shelf quad rotor having an on board Wi-Fi system. The AR DRONE is connected to the ground station via Wi-Fi and the Leap is connected to the ground station via USB port. The LEAP Motion Controller recognizes the hand gestures and relays it on to the ground station. The ground station runs ROS (Robot Operating System) in Linux which is used as the platform for this implementation. Python is the programming language used for interaction with the AR DRONE in order to convey the simple hand gestures. In our implementation, we have written python codes to interpret the hand gestures captured by the LEAP, and transmit them in order to control the motion of the AR DRONE via these gestures.



   
                            
CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· In existing work, Hand recognition by conventional methods using 2- D cameras suffer from instability due to lighting and skin color variations.
· The extracted fingertip positions of each gesture are stored in the database. The distance between them is used as feature vector.
· It tracks the hand and finger movements in digital format and gives few key points associated with each gesture.
· With this technique, in a contactless and markerless environment one operator could manage dual robots through both his or her hands.
· In the pattern recognition and computer vision communities Dynamic hand gesture recognition is a crucial but challenging task. 
2.1.1 DRAWBACKS OF EXISTING SYSTEM  : 
· The positive throttle will increase the flying impact of the drone and the negative throttle will lower the drone. 
· All of these issues could have been minimized or avoided altogether by using another sensor such as an optical flow sensor, similar to the one used by the drone for stabilization. 
· This is done through averaging the samples collected between drone actuations, thus resulting in a minimal impact from noise but also a lower spatial resolution as can be seen throughout.
·  By having no dynamic calibration, not only does changing the environment slightly have an impact on the sensor’s output, the sensor also struggles with continued distortions of the surrounding electromagnetic emissions. 
2.2. PROPOSED SYSTEM 
· The goal is to fuse all sensors information arriving at variable rates, and for this purpose, an extended Kalman filter (EKF) is considered.
· The challenge lies in fusing the information arriving from different sensors at variable rates, and for this purpose, an EKF is considered.
· The systematic framework of the proposed technique includes two main steps: feature extraction and classification.
· The proposed methtechniqueod is evaluated on two dynamic hand gesture datasets with frames acquired with a LMC.
· In the proposed system, an input gesture is acquired using a Leap Motion sensor.
2.2.1. ADVANTAGES OF PROPOSED SYSTEM
· It should be noted that ‘rospy’ package in ROS is designed in such a way so as to favour the implementation speed, i.e., the developer time, over the runtime performance, thus, enabling the quick prototyping of algorithms using Python and further testing them on ROS.
· Regarding the performance, it indicates that the undertaking fulfils the entire target requirement. 
· Because the sensor is relatively cheap, there is no calibration that can be done to adjust measurements for varying environments and because the user cannot access the raw electrode measurements there is little that can be done to improve its performance and sensitivity.
· The relatively comparable price and potential increase in accuracy and performance make this kind of device a more suitable option for further studies. 
Literature Survey:
	             TITLE
	            AUTHORS
	     DESCRIPTION

	Hand Gesture Recognition System
	Alsheakhali, Mohamed, Ahmed Skaik, Mohammed Aldahdouh, and Mahmoud Alhelou. 
	In this paper, a new technique is proposed which begins by detecting the hand and determining its canter, tracking the hands trajectory and analyzing the variations in the hand locations, and finally recognizing the gesture.

	Hand gesture recognition based on Karhunen-Loeve transform
	Singha, Joyeeta, and Karen Das. 
	In this paper, we have proposed a system based on K-L Transform to recognize different hand gestures. 

	Approach to Hand Tracking and Gesture Recognition Based on Depth-Sensing Cameras and EMG Monitoring
	Kainz, Ondrej, and František Jakab. 
	In this paper, a new approach for hand tracking and gesture recognition based on the Leap Motion device and surface electromyography (SEMG) is presented.

	Lessons Learned in Exploring the Leap Motion TM Sensor for Gesture-based Instrument Design
	Han, Jihyun, and Nicolas Gold. 
	This paper presents lessons learned from work-in-progress on the development of musical instruments and control applications using the Leap Motion sensor.


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:
    With the help of the LEAP Motion Controller, we have been able to move the Parrot AR DRONE by using hand motion. The drone responds to any hand gesture and moves accordingly (Fig 4). We have been able to make the drone flip according to certain hand gesture which is again recognized by the 2 stereo cameras and 3 IR LEDs. Hence, it can be concluded that with the help of the Leap Motion Controller, we can use the AR DRONE to perform various tasks such as aerial videography, performing acrobatic tasks, to name a few. The Leap can be taught to recognize more hand gestures and movements by altering the python scripts and adding more functionality to it. 
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