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INTRODUCTION 

1.1 Background 

Just like televisions and smartphones when they first came out, drone 

technology will soon be the next craze of humanity as it is projected to grow into 

2.4 million users in 2022 (Federal Aviation Administration 2018). We have seen 

lots of things that are being integrated with the automation of that quadcopter. 

Drones will soon be irreplaceable to our daily lives as if they are an extension of 

our own self (PricewaterhouseCoopers 2016). 

Our approach on controlling drones has been rather unnatural. We 

currently need to use a radio remote controller to command drones and many 

preparations to setup before any launchings. Looking at the trend of drone usage 

(Group 2019), drones are likely to be used by the majority of people in the future, 

it needs a more “human” like intuitive control. 

Our muscles are very rich in information, every movement gives a 

different set of muscle tension characteristics. These different set of muscle 

tension combinations can be interpreted as data to see what movement/gesture the 

muscles is trying to achieve. One method for acquiring the muscle information is 

called Electromyography (EMG). The idea is to use a wearable device that is able 

to give the current state of the hand’s muscle tensions, translating them into a 

specific command to control drones. With a rich information and real-time human 
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control, it is hoped that humans will experience a more intuitive approach towards 

drone control. 

One problem with that idea is, however, the difficulty of interpreting 

muscle information. The ever-growing field of deep learning gives us a new 

opportunity to tackle this problem. Neural networks are able to translate a set of 

states into an accurate output, given enough training data. 

1.2 Problem Formulation 

The problems that will be tackled are as follows: 

1) How does muscle tension information be translated into a specific 

command? 

2) What are the limits of an EMG based controller in learning and classifying 

gestures? 

3) Can a drone be effectively controlled with an EMG based controller? 

1.3 Scope Limitations 

To ensure the direction of this research, it will have several scope 

limitations as follows:  

1) The gestures classified in this research will only be used to replace drone 

commands. 

2) The number of gestures being classified are sufficient for only basic drone 

movements. 

3) The gesture will only process EMG data. This research will not look at 

roll, pitch, and yaw units as it is only focused on muscle data. 
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4) The drone that will be used is only a quadcopter type drone with no special 

features. 

5) The drone will use a Pixhawk microcontroller to operate and move. 

6) Communications between the hardware and software interfaces are done 

using a high-level programming language, utilizing pre-made tools to 

communicate (Myo-Python, DroneKit, Mavlink). 

7) The Neural Network model will utilize an already powerful framework 

(Keras) for the implementation. 

1.4 Purpose 

The purpose behind tackling the particular problem of EMG Gesture 

Control are listed as follows: 

1) To test the effectiveness of muscle signal classification for a real-time 

controller. 

2) To develop a model that accurately translates muscle signals into gesture 

classifications. 

3) To prove that a much more intuitive way of controlling a drone are as 

viable as the traditional RF controllers. 

1.5 Methodology 

This research will proceed with two kind of approaches, as follows: 

1) Literature Studies 

a. Literature studies on the electromyography system. 
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b. Literature studies on keras and neural network in 

processing noisy signals. 

c. Literature studies on the open source myo-python so that it 

can be connected to Keras to feed data input. 

d. Literature studies on the open source dronekit so that it can 

take commands from Keras. 

 

2) Experimental Studies 

a. Experimental studies on training data size towards the 

effectiveness of the model. 

b. Experimental studies on acquiring data and interfacing with 

the Myo hardware. 

c. Experimental studies on utilizing and sending commands 

via dronekit. 

d. Experimental studies on various hand gestures. 

1.6 Writing Systematics 

This thesis will be arranged with the format as follows: 

CHAPTER I INTRODUCTION 

 This chapter will begin with an explanation on the background 

of the research entitled “ELECTROMYOGRAPHY 

GESTURE CLASSIFICATION USING CNN-RNN 

NEURAL NETWORK FOR CONTROLLING 
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QUADCOPTERS”. It will be continued by the problem 

formulation and limitation scopes, along with an explanation for 

the purpose and methodologies used in this research. This 

chapter will be closed with a brief explanation of the writing 

systematics that will be used. 

CHAPTER II UNDERLYING THEORY 

 This chapter contains the theories that are used as a reference in 

planning and developing the thesis which includes the anatomy 

of human hands, forearm muscles, signal processing, 

electromyography, myo, quadcopter, pixhawk, mavlink, neural 

networks, and python. 

CHAPTER III SYSTEMS PLANNING 

 This chapter will discuss the planning of the system, how the 

system will be implemented, and how it will be analyzed. 

CHAPTER IV IMPLEMENTATION, TESTING, AND SYSTEMS 

EVALUATION 

 Chapter four will showcase the results from the planned 

systems. This chapter will then discuss the results based on the 

testing procedures defined from the previous chapter. 

CHAPTER V CONCLUSIONS AND SUGGESTIONS 

 This chapter will be the last chapter. It will discuss the 

conclusion obtained and the suggestions that will be used for 

future developments.  


