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Abstract  
 

Drones are unmanned vehicle, which is a mini airplane without a human that takes control 

of it. Drones can fly for long terms of time with controlled speed and the height mostly remotely. 

The main aim that we were working on in the project is to design a smart system that is clever but 

achievable at the same time, easy to control, and affordable in order to make the idea of owning in 

easy for all. We designed our project from scratch and worked on the prototype, we also tested the 

most suitable options for the users and our project consists of two different and main sections that 

cannot one of them work separately and the parts are a drone and a wrist band. The drone which 

is the first part is the main objective in the project’s design is to capture high quality pictures, 

shoots and to record high quality videos and short clips as well for different purposes. The drone 

is able to move and fly from one place to another without any effort from the user or any human 

intervention, it is able to fly after any moving object no matter the speed of the object. The second 

part is the wrist band, the band is completely designed and made by us it has the ability of moving 

when the user is wearing it or being stable in its place if the user is stable as well. The wrist band 

is what directs the drone’s location and decides if the drone will be moving or stable in a certain 

place. The drone will be connected to the wrist band via Bluetooth and that will keep the drone 

updated with the movement action .  

The project will capable of being used by everyone and everywhere. The system will 

determine cruiser location and also through using GPS which creates a connection between the 

wrist band and the drone, in order to conduct the wrist band as a locator. Bluetooth connection is 

used also in the system to avoid the disconnection in the signals that may happen while the project 

is operating. 
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1 Introduction  
 
1.1 Overview 
 

In our present day, we are living in an era that is controlled by technology and unmanned 

machines, most of the tools that we are using on daily bases is helping us in saving time and making 

our lives easier. Most of the manned machines in the past decades are being replaced today by an 

unmanned machines, and all ages are getting used to it. The technology field is a renewable field 

and scientists are very creative when it comes to inventing a new object, they consider every aspect 

from the usage of it to the size and the design.  

The project outlines the approach and strategy for creating a drone system which can be 

used for educational purpose that will be used in large schools to keep schools a safe place for 

students for better education, marketing and advertising field as well to capture and watch the areas 

needed and for commercial purposes, photography and videography as well. The system is 

designed in a delicate prototype in order to be easy to use for all ages and captures detailed pictures 

and videos for all purposes. “ICU Drone” is the name that we came up for of our project which is 

a short form of “I See You Drone”. The project contains software main parts the drone itself 

and the wrist band. The wrist band is the heart of the project it is the movement controller of the 

drone and the directions setter, it is connected via both the Bluetooth and GPS to the drone. The 

band could be both moving or static and in both cases the drone will be working. 

1.2 Problem Statement  
 

It has been observed that there are many people who are keenly and interested in 

photography as a professional career or as a hobby. Also, the drones that are in the market a quietly 

expensive and not affordable for people who define photography and videography as a hobby and 

interest. Moreover, jobs that requires videography and photography like journalists this project 

will be very handy for them to do their job more efficiently and avoiding risks if there is any. On 
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the other hand, the “ICU Drone” will solve all this, it tracks and captures all the movement of the 

user which sure the safeties of them. 

1.3 Idea Development  
 

The idea of the ICU Drone project was chosen due to that team members has a great interest 

in drones in general and how it’s very popular in photography and videography. The idea started 

with that most of the drones that are in the market are very expensive. Therefore, the team decided 

to build a drone with less expenses and does more than photographing or video graphing. The 

drone is able to monitor and follow any item that has the chip which is connected to the drone 

installed on the moving object. The process of the idea development started with research of drones 

and in what fields they are used in. After researching, it shows that the drones are being used in 

surveillance and firefighting. Therefore, the team members decided on working this project 

because it can be challenging and one of its kind in the current market.   

1.4 Main Goals  
 
“ICU Drone” idea was very creative and interesting both safety and advertising wise and it is worth 

the effort and furthermore future effort to develop it more. The goals of the project are listed as 

the following: 

1. Inspire a professional creative prototype.  

2. Guide the drone to dangerous places. 

3. Guide the drone in dangerous weather conditions. 

4. To be affordable for people who are interested in photography and videography.  

5. Cost effective, keep the cost of the drone low.  

1.5 System Objectives   
 
Major objectives of the project are listed below: 

1. Assembling the drone’s parts for the prototype of the ICU Drone. 
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2. Using GPS to detect different locations. 

3. Using Bluetooth in order to link the wrist band which is the main controller with 

the drone.  

4. Ability of movement of the drone when connected with the wrist band.  

5. The drone is able to take videos at night.  

1.6 SWOT Analysis  
1.6.1 Project SWOT Analysis  
 

As it is shown in the table 1.1, the SWOT analysis presents the Strengths, Weaknesses, 

Opportunities and Threats which are predicted for our projects. After analyzing we ended up with 

a conclusion that strengths and opportunities are more than the weaknesses and threats, and that 

was the main purpose of the project building something successful. It is very significant for the 

team members to be aware of those points in order to take the right decisions among the project 

and to defeat the expected issues also to achieve the wanted goals and objectives. 
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Table 1.1: PROJECT SWOT ANALYSIS 

 
Strength 
  

 
Weaknesses  

 
• User friendly, any age can manage using it. 
• The used components are available and easy 

to get them. 
• Low cost, everyone can afford buying it.  
• The project can be used in more than one 

field, every person can specify the usage of it 
by him own.  

• The project is designed by us, so it is easy to 
add and remove characteristics.  

• Practical project, since all fields can benefit 
from it. 

 
• The weather and natural factors will be 

affecting on the projects and its 
components. 

• Losing the wrist band will be a huge 
problem regarding the movement. 

• The project will be able to detect 
limited and specified objects  

 
Opportunities  

 
Threats  

 
• Adding more features and characteristics to 

the project. 
• Increase the security among the components 

to save them from the weather changes. 
• Implemented in different fields such as 

military and photography. 
• Easily implemented with low cost and low 

energy. 

 
• The availability of the components.  
• Delays on receiving the components. 
• Not finding the right sizes of the 

components.  

 
 
 
1.6.2 Team SWOT Analysis  
 

This is the second SWOT Analysis, which is the Team SWOT Analysis as it is shown in the 

table 1.2. This SWOT is to conduct and help analyzing the team’s Strengths and Weaknesses 

points. We will try our best to use our strengths and improve our weaknesses also we will take 

advantages of all of our opportunities and be aware of the threats that we may face.  
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Table 1.2: TEAM SWOT ANALYSIS 

 
Weaknesses   

 
Strength 

 
• Weak knowledge about the sensors 

available in the market. 
• Some members are not familiar with 

few components.  

 
• Rich knowledge about the used 

components. 
• Great programming and coding skills. 
• The team is understanding and 

collaborating together.  
• Each member has his own task and helps 

the other with the rest of the tasks. 
• All members know a lot about robotics. 
• The experience is available in all the 

team members   
 
Threats 

 
Opportunities   

 
• Any conflict can occur between 

members. 
• Connecting the components in a 

wrong way may damage the project.  
• The unavailability of the labs. 

  

 
• Adding more characteristics because of 

the available knowledge. 
• Ability to work together all day. 
• The possibility to design a product that 

can be sold in the market.   

 
 
1.7 Conclusion  
 
  Chapter one in our report had six sections that was explained clearly, mentioning all the 

needed points to be covered. First of all, we had the abstract to explain what this project is about 

and the main idea of it, covering the main two parts also. Second, the introduction of the paper 

which covered the name of the project, the idea in more specific details and lastly the concept of 

the design. Third, the problem statement section which demonstrates the need of this project in 

real life. Fourth, the main goals of the project and how to balance the creativity with safety. Lastly 

the SWOT analysis, both SWOT analysis and team SWOT analysis were included in this chapter 

with detailed tables for both. 
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1.8 Report Outline  
 

The report will contain 6 chapters that each chapter will handle one stage of implementing 

the project from the researching stage till the final result. The chapters are: 

• Chapter 1: includes the introduction about the drones and the problem being solved along 

with the goals and the objectives.  

• Chapter 2: the literature review which shows the researching stage along with a 

comparison for our project and others project 

• Chapter 3: the design and analysis chapter that explains in detail the hardware and 

software components and their alternatives.  

• Chapter 4: the implementation chapter which explains the steps taken to implement the 

hardware and the software of the project  

• Chapter 5: Evaluation for the whole system in the environment, social life, business and 

the economic impact. 

• Chapter 6: the conclusion of the project, difficulties & errors, and the future work. 
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2 Literature Survey  
 

Chapter two focuses on researching and finding similar literature review of other topics 

similar to our project. There were many drones in the market with different mains and purposes. 

Also, the literature review will include the review of features such as the GPS, Bluetooth 

Connectivity, and the mobility of the drones. 

2.1 Surveyed Projects 
 
2.1.1 AirBox Home Solar IOT by Drone Delivery Systems [1] 
 

 
Figure 2.1: AirBox Home Solar IOT [1].  

 
AirBox project is emphasizing on a smart mailbox using the drone system, as shown in the 

figure 2.1. AirBox is the first real IOT smart mailbox system made with real IOT AirBox 

Technology-centered around the Internet of Things ESP32 technology. Created by Espressif 

Systems, ESP32 is a low-cost, low-power system on a chip (SoC) series with Wi-Fi & dual-mode 

Bluetooth capabilities! At its heart, there’s a dual-core or single-core Tensilica Xtensa LX6 

microprocessor with a clock rate of up to 240 MHz. ESP32 is highly integrated with built-in 
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antenna switches, RF balun, power amplifier, low-noise receive amplifier, filters, and power 

management modules. Engineered for mobile devices, wearable electronics, and IoT applications, 

ESP32 achieves ultra-low power consumption through power saving features including fine 

resolution clock gating, multiple power modes, and dynamic power scaling [1].  

              
  Figure 2.2: Four main features of the Airbox [1].  

In figure 2.2, shows the main features of the Airbox project which consists of GPS, WIFI, 

Bluetooth, Cellular, Cloud services. Moreover, the AirBox drone can operate in an environment 

with a temperature between -40C to +125C degree. The power consumption of the drone achieves 

ultra-low power because of the several types of combinations to different types of software [1].  

2.1.2 Drones in Firefighting [2] 
 

   
Figure 2.3: Drones in Firefighting [2]. 
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Not only drones can deliver, however they are used in firefighting. Using drones in such 

situations is a great advantage for all sides including the workers the firefighters and injured 

people, as shown in figure 2.3. The drone will be disposal upon arrival at a life threating situation 

which will allow lots of people to stay out of harm and danger and focusing on reducing risks. 

Moreover, using these drones will help in increasing useful data that can aid in developing a more 

informed strategy.  The firefighting drones are used to do the following tasks. The first task is 

scene monitoring that overwatches the scene. Secondly, the other main task is to search and rescue 

of areas where it is hard for human to survey those large areas. In addition, post fire is another task 

that the firefighting drone can do. The last task is wildland firefighting which provides more 

reliable data to command centers [2].  

 
              Figure 2.4: The equipment of the firefighting drone [2].  

In figure 2.4, shows the equipment’s needed in order to fly the drone for an emergency 

such as firefighting. The first equipment needed is the Matric 210 which offers the dual operation 

for increasing the flight safety with a small FPV camera. Second, the Zenmuse XT which is 

responsible for the plug-and-play thermal imaging camera that offers the visibility through smoky 



 18 

conditions. Thirdly, the Zenmuse Z30 is an aerial zoom camera with 30x optical and 6x digital 

zoom for total magnification up to 180x [2].  

2.1.3 SenseFly: Survey 360 [3] 
 

 
                      Figure 2.5: SenseFly: Survey 360[3]. 

The SenseFly drone is another kind of drone that is used for mapping systems, as shown in 

figure 2.5. Also, the SenseFly Survey 360 drone is used in the geospatial industry undergoes a 

revolution. First it was GPS, then came robotic total stations, laser scanners and robotics. Now, 

professionals are adding another new tool: mapping drones. These automated ‘eye in the sky’ 

solutions boast quick data collection times, excellent positional accuracy and a safe operator 

experience. With SenseFly’s Survey 360 data collection is virtually automatic. Simply define the 

exact site you want to survey, launch the eBee X into the air, and the drone flies, captures high-

resolution images and lands itself. Leaving you to focus on analyzing its data [3].  
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Figure 2.6: Features of the SenseFly Survey 360 [3].  

The SenseFly Survey 360 is able to do the following land surveying, urban planning, and 

land management, as shown in figure 2.6. the land surveying is responsible for creating and update 

the land cover and having a single object layer of any area. Also, the land surveying helps in 

looking for a missing object. On the other hand, the urban planning and land management helps in 

the residential development in building a virtual model bases on the elevated data collected from 

the SenseFly Survey 360 drone [3].  
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2.1.4 Drones for Power-Line Inspections [4] 
 

       
  Figure 2.7: DRONES FOR POWER-LINE INSPECTIONS [4].  

In figure 2.7, Drones can work for inspecting the power lines and transmission towers. The 

inspection helps in getting far more than the accurate data. The job itself the power line inspection 

is risky and dangerous; when mistakes are done it can cause ramification that can be difficult to 

solve in the future. The world’s power lines are linked by tall steel structures known as 

transmission towers conducting routine maintenance on these transmission towers can be 

costly, time-consuming, and even dangerous for workers. All are reasons General 

Electric (GE, -4.35%) is exploring the use of drones to help with inspections. With these 

power-line inspection drones’ companies won’t need to send human workers in helicopters 

or trucks to conduct manual inspections. The drones capture images to spot, for instance, 

vegetation growing too close to the towers or tall trees that pose a threat to the lines in 

advance of severe weather. Those drones for the power-line inspection make it possible for 

a drone to plot destinations, generate flight paths, and wirelessly transmit data to a remote 

data center for analysis. In the case of vegetation, General Electric can crunch the numbers 



 21 

to assess the growth rates of foliage in proximity to the lines and see if and when it might 

risk damaging them [4].  

2.1.5 GoPro Karma [5] 
 

 
Figure 2.8: GoPro Karma [5].  

 
The GoPro Karma is a very known drone used in photography. The drone first release had 

issues and the issue was some units of the drone had failed. The Karma GoPro can operate in winds 

up to 22mph, as shown in figure 2.8. Also, the drone can fly and reach a distance of 10,500 feet. 

The Karma drone is capable of transporting goods that are compactable in a messenger bag. On 

the other hand, the drone is foldable and when it is in that state; the drone measures of 35.5 ounce. 

14.4 inches long by 8.5 inches and wide by 3.5 inches tall.  The common price of this drone is 

$899 [5].  

The GoPro Karma is all about simplicity, they say. Maybe that’s why they didn’t include 

some features most of the drones have these days. Karma seems like a great drone for 2014. But 

not in 2016, where drones avoid obstacles, fly precisely indoors, and have various redundancy 

features. The handheld gimbal is a great feature and selling point. But we have seen this design on 

the Inspire 1 and Yuneec Q500, so again, this is not exactly something new. The Karma and Mavic 
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were both announced at the end of September. But there are so many features that the Mavic has 

and Karma doesn’t [6].  

2.1.6 DJI Mavic Pro  [7] 
 

 
                 Figure 2.9: DJI Mavic Pro [7]. 

The Mavic Pro drone is the company’s most portable drone, as shown in figure 2.9. The 

drone itself is equipped with a 4K Ultra HD camera that captures at 30fps. Also, the drone is 

equipped with a full sensor size that can help in taking videos in 4K resolution. Moreover, the 

camera captures a 12-megapixel RAW files from 1 to 2/3-inch CMOS sensor. The DJI Mavic Pro 

is a foldable drone that when its folded it’s in 7.8 inches long by 3.3 inches wide and 3.3 inches 

tall. The unit weighs 1.64 pounds including battery, propeller and gimbal cover. On the other hand, 

the battery of this drone lasts up to 27 minutes while the drone streams a full HD as far as 4.3 

miles. The top speed of this drone is 40mph with a ceiling of 16,404 feet. The price of the DJI 

Mavic Pro is around $1299 [7].  

 

 



 23 

2.1.7 DJI Phantom 4 Pro [8] 
 

 
                           Figure 2.10: DJI Phantom 4 Pro [8]. 

 
The DJI Phantom 4 is the most best-selling Phantom line that adds a 1inch 20MP camera 

to the phantom with a 4 chassis. The drone is capable of 4K in 60fps video with a mechanical 

shutter. The phantom has a built in 5.5 inch of 1080p screen. The dual frequency that is installed 

in the phantom allows the HD video to be transmitted up to 4.3 miles. The DJI phantom 4 weighs 

around 3 pounds with a top speed of 45 mph with a max height of 18,685. The prince of this drone 

phantom is $1499 [8].  

2.1.8 Hexo+ Drone [9] 
 

 
              Figure 2.11: HEXO+ DRONE [9]. 
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Hexo+ is a hexacopter with an automated camera that can be maneuvered in plenty of ways 

to capture the cinematic shots, as shown in figure 2.11. It is the first drone that provides aerial 

photography. The drone is made to be hands-free, unlike other popular hexacopters and 

quadcopters that require a pilot to control them with the remote. All the user need is a compatible 

smart-phone that is preferably powered by either the Android or iOS to install the Hexo-designed 

app. Filmmakers and other sports-actions photographers are the most people who uses Hexo+ 

because of its automated and competitive camera shots for both photos and videos. All the camera 

movements can be controlled by the pre-programmed app to capture amazing shots from any 

direction. The Hexo Plus hexacopter is powered by 6 rotors and has small propellers that remain 

close to the body. These propellers are clothed with colors to match with the drone. The weight of 

this drone is 3.8 pounds after mounting the camera and inserting the battery. It is lightweight 

enough to fly at a speed of 45mph. The drone is made of tough materials that withstand the harsh 

temperatures in the sky. The dimensions of the drone are as follows: 62 x 52 x 12 cm - 24 x 20 x 

5 inches. Dimensions: 62 x 52 x 12 cm - 24 x 20 x 5 inches. It has a high performance 2D brushless 

gimbal, easy attach/detach from drone body for transportation and GoPro mount. The camera that 

is included to the system is GoPro Hero3 + Black Edition or Hero3 White Edition available. For 

the flight time and the speed, it depends on the strength of the battery used, also the weather 

conditions but on average, the drone can fly about 15 minutes and the speed of the drone is 45 

mph. A superior flight controller with MAVLINK protocol is featured in this drone to enhance its 

performance. And it is capable of doing three main tasks. First, GPS and on-board sensor position 

tracking. Second, Video target locking. Lastly, Automatic start and landing. The flight 

performance will be affected by mastering the control settings as included in its app. The capturing 

works in a distance range of about 2 km and trajectory anticipation. The project has a few unique 

features. The drone is super-fast and responsive in all its actions It’s further made unique by the 
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trajectory anticipation, predictive tracking algorithms, framing and stabilized photographs and a 

3-axis Gimbal. The operating apps for this project are iOS and Android versions, Intuitive 3D 

framing, Favorite framing presets, Subject framing lock and Emergency landing. The cost of the 

project is $999 [9].  

 
2.1.9 Flypro (XEagle) Drone [10] 
 

 
Figure 2.12: FLYPRO (XEAGLE) DRONE. [10] 

 
XEagle drone is fully controlled via a smart watch. It is an intelligent aerial vehicle 

developed for the outdoor sports and tourism markets. It features a wide range of functionalities, 

including voice control through a smart watch, one-button control through the same device, 

automatic obstacle avoidance when flying at high speeds, and a moving camera with a cradle head. 

There are four models of XEagle drone: Lite, Sport, Advanced and Professional. The Professional 

is the only one of the four that includes obstacle avoidance system technology, powered by an 

infrared system with built-in photoelectric sensors. The Sport, Advanced and Professional models 

are all be fitted with 4K Video cameras [10]. The dimensions of the project is 

490mm*490mm*185mm and weight 1260g. For the pitch Controllable Range it is as the 

following: -90° to +30°. The Stabilization of the project is Two-Axis the Pitch and the Roll. When 

it comes to the Operating Frequency of the system it is 430-460MHz/910-940MHz. The Max 

Control Distance that can the drone goes is 300m. For the Operating Temperature is -10°C to 40°C. 
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The used Camera and the video taken is 2.8K Ultra HD Camera, the image format is JPG and the 

Video Format is MOV. The maximum speed of the drone is 50 km/h and the normal speed is 

15m/s. The used battery in the system is LiPo 3S. The time for the flight by this system is 22 

minutes. For the GPS Mode it is GPS/GLONASS Dual Mode and the Sensor is 1/2.3 CMOS. The 

Unique features of the system the security protection by the GPS and Dual compasses. Firstly, 

GPS signal loss protection If the aircraft loses the GPS signal it automatically opens the protection 

mode. It switches to hold position mode, waiting for the control command to prevent crashing. 

Secondly, Double compass intelligent protection When subjected to strong electromagnetic 

interference or if it detects inconsistencies between the inside and outside compasses’ data, the 

yellow light will turn on and then the aircraft will automatically land to prevent loss. Thirdly, Low-

voltage protection When the voltage is too low, The XWatch starts vibrating, the status light turns 

yellow, and the aircraft automatically returns to land. Lastly, Out of control protection. If the 

control signal is lost, the aircraft will automatically return to home and land. The cost of the project 

is $699 [10]. 

2.1.10 Hubsan H501s Drone [11] 
 

 
Figure 2.13: HUSBAN DRONE. [11] 
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Figure 2.14: HUBSAN H501S DRONE. [11] 

Hubsan is a large company that produces drones. Hubsan H501S is one of the cheapest 

follows me drone. Its sport full HD camera, however it does not have hardware image stabilization 

in term of gimbal, so the images are good but not high quality. Its flight time is 20 minutes and the 

range of the distance is 300 meters. It has smart features such as Return to Home and Altitude 

Hold, both of which are equally important for producing great aerial shots and GPS. This drone 

the user can use manually or automatically follow them. In order for Hubsan to follow the user 

must turn Follow Me mode on make sure that the drone and its transmitter are both locked to 

several GPS satellites and the user should previously calibrated the compass. It is considered a 

very light drone 410g. It's stable, easy to control and gives the user confidence to fly high and far 

away, even when it's quite windy. By default, it won't even take off unless it has a solid GPS signal. 

For all the previous features, there are another one which is the price of this drone, it is affordable 

for any one 252$ only which is considered cheap for a follow me drone. It also shows the voltage 

of the batteries in the controller and on the drone itself and will warn the user when either are 

running low. The user can use the menu keys to start and stop recording videos and take photos 

[11]. The Dimensions of the drone is 220mm. For the GPS used type is GPS with return-to-home. 

The used battery for the system is 7.4V 2700mAh 10C, and the Charging time takes from 3 to 4 
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hours to fly 18 to 20 minutes. The controlling is remotely with 2.4GHz remote control with 3.7in 

color screen and the Control distance is between 300-800m. The weight of the drone is 410g [11].  

2.1.11 On Implementing a Low-Cost Quadcopter Drone with smartphone Control [12] 
 

 
Figure 2.15: On Implementing a Low-Cost Quadcopter Drone with smartphone. [12] 

In figure 2.14, shows the implementation of a low-cost quadcopter drone controlled by a 

smartphone. Duo to that the drones are in small size, performance and simple design, quadcopters 

proliferated in the past few years. Nowadays, quadcopters have been utilized in different 

environmental, military and health applications. In this work, we attempt to design and implement 

quadcopter drone using inexpensive commercial off-the-shelf (COTS) electronics. Arduino kit 

will be utilized to control the drone flying process. Accelerometer and gyroscope will be used for 

drone flight stabilization. A smartphone with Bluetooth connection will be used to control the 

drone in short range communication. A proportional–integral–derivative (PID) controller with 

complementary filter will be programmed in Arduino kit to control the speed of motors. We also 

show how PID and complementary filter can be utilized and programed with these inexpensive 

COTS components. A backtracking algorithm was proposed to allow the drone to track back its 
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path to the starting point without using any GPS information whenever it crosses the Bluetooth 

transmission range of the smartphone controller.  

In this project, a general-purpose quadcopter will be designed and assembled. Light 

weighted Lipo battery will be used as power source. An Arduino kit will be used to control the 

flying mechanism of the quadcopter. A proportional– integral–derivative controller (PID 

controller) will be programmed for drone’s flight stabilization. Accelerometer and gyroscope 

sensor will be used to obtain a feedback from the flying process. Ultrasonic sensors will be used 

to protect the drone from collisions with other objects, such as, walls. The drone will be controlled 

by commands sent from a smartphone using Bluetooth (controller). Moreover, the drone will have 

the ability to come back to its starting location if it is out of controller range without GPS 

equipment [12].  

2.1.12 Drone Design: An electronic designer’s point of view [13] 
 

 
Figure 2.16: Drone Design: An electronic designer’s point of view. [13] 

The	mother	board	contains	the	intelligence	of	the	aircraft	in	the	main	processing	unit.	The 2.0 

version of the Parrot AR. drone design uses a Texas Instruments 800 MHz video DSP (Part # 

TMS320DMC64x) with a microprocessor unit based on the 32-bit ARM Cortex A8 processor 

running at 1 GHz. It uses a Linux 2.6.32 operating system and has a 1 GB DDR2 RAM running at 
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200 MHz This device also has a camera image signal processor that supports multiple formats and 

interfaces to a wide variety of sensors. There is also a TPS65023 power IC that can properly power 

the processor if one chooses. The 1.0 version uses an ARM9 processor running at 468MHz with 

128 MB DDRAM at 200MHz, running a Linux OS. Communication between the aircraft and the 

ground station is done by Wi-Fi (b/g) on AR. drone version 1.0 and Wi-Fi (b/g/n) on version 2.0. 

For programming purpose (firmware update, flashing and so on) the connection to a PC is done 

by a USB socket, two cameras, a Wi-Fi module and a connector for software flashing and 

debugging. The ARM processor, running the embedded Linux operating system, simultaneously 

manages the wireless communications, visual-inertial state estimation and control algorithms [13]. 

• Motherboard functionality:  

1. Parrot 6 ARM9 468 MHz processor (On AR. drone version 1).  

2. ROCm Atheros AR6102G-BM2D b/g Wi-Fi module.  

3. Micron OGA17 D9HSJ LPDDR memory 

4. Vertical camera.  

5. USB/serial port connector  
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2.1.13 Android Drone: Remote Quadcopter Control with a Phone [14] 
 

 
Figure 2.17: Android Drone: Remote Quadcopter Control with a phone. [14] 

The purpose of the “Android Drone” project was to create a quadcopter that can be 

controlled by user input sent over the phone’s Wi-Fi connection or 4G internet connection, as 

shown in figure 2.16. Furthermore, the purpose was also to be able to receive live video feedback 

over the internet connection, thus making the drone an inexpensive option compared to other, 

equivalent drones that might cost thousands of dollars. Not only that, but the Android phone also 

has a host of other useful features that could be utilized by the drone: this includes GPS, pathing, 

picture taking, data storage, networking and TCP/IP, a Java software environment, and a large, 

diverse variety of Android software endpoints that allow for things like facial recognition or 

motion detection. Ultimately, this project was intended to give a cost-effective means of adding 

hundreds of potential features to a standard quadcopter. Although there were other ways of 

implementing this project, such as buying a Wi-Fi or GPS module and connecting it directly to a 

microcontroller, the Android phone option represents a much more versatile option that includes 
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significantly higher processing power for the future development of this project. About the android 

application, this is one of the more complicated parts of the project. The app receives data, parses 

it, and forwards it to the MSP430 over a USB serial UART connection. The app essentially acts 

as the interface between the user endpoint and the hardware and offers a significant amount of 

future development potential. Other Android apps or Java libraries can be taken advantage of that 

would enable things like facial recognition or AI pathing or route planning by using google maps; 

the vast amount of processing power on Android phones means that Android phones are going to 

offer much more potential functionality compared to a drone that only has a microcontroller like 

an Arduino or MSP430. Also, the Android app is generalizable meaning that it can be put on 

numerous Android phones over version 3.0.0 or be used on a variety of different network 

connections such as 3G, or 2G, or Bluetooth, or anything else [14].  

2.1.14 RC Car Drone [15] 
 

 
Figure 2.18: RC Car Drone. [15] 

The goal of the RC car drone project was to develop and create an RC drone that could be controlled 

locally through an Android phone, via a LAN connection between two phones, or from a website to a phone. 

The project involved the integration of various hardware and software components to create a functional 
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RC car. Multiple hardware components were supplied by Texas Instruments and the remaining parts were 

chosen by the team for the sole purpose of efficient integration. The software was written by the team to 

control the vehicle and secure a connection via Bluetooth. A simple GUI was designed in order to control 

the RC car remotely through an Android phone with ease. The vehicle can perform simple tasks such as 

stop, go, and steer at varying degrees. The vehicle was created in an effort to test various algorithms sent 

by Texas Instruments as well as testing communication through Bluetooth for some of the hardware 

components. A series of hardware failures hindered the progress of the team to supply all of the deliverables. 

The team expects the various deliverables will come together to comprise a fully functional RC car that 

meets the design specifications. The RC car’s capabilities will be used by Texas Instruments’ Kilby Lab to 

lay the foundation for future drone projects [15]. 
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2.2 Comparison between the surveyed projects  
 

Table 2.1: COMPARISON OF LITERATURE REVIEW 

 
Name of the 

system 
 

 
Camera 

 
GPS 

 
Bluetooth 

Connection 

 
Auto-
Follow 

up  

 
Smart 
Phone/ 
Tablet 

Connection 

 
Battery 

Life 

 
Speed 

 
Cost 
US 

Dollar  

AirBox Home 
Solar IOT by 
Drone Delivery 
System 

 
YES 

 
YES 

 
NO 

 
YES 

 
YES 

 
- 

 
- 

 
- 

Drones in 
Firefighting 

 

 
YES 

 
NO 

 
NO 

 
NO 

 
NO 

 
- 
 

 
- 

 
- 

SenseFly: 
Survey 360 

 

 
YES 

 
NO 

 
NO 

 
NO 

 
YES 

 
- 
 

 
- 

 
- 

Drones for 
Power-Line 
Inspection 

 

 
YES 

 
NO 

 
NO 

 
NO 

 
NO 

 
- 

 
- 

 
- 

GoPro Karma 
 

 
YES 

 
NO 

 
NO 

 
NO 

 
NO 

 
2hrs  

 
35mph 

 
$799 

DJI Mavic Pro 
 

 
YES 

 
NO 

 
NO 

 
NO 

 
YES 

 
20 mins 

 
30mph 

 
$850 

DJI Phantom 4 
Pro 

 

 
YES 

 
NO 

 
NO 

 
NO 

 
YES 

 
30 mins 

 
45mph 

 
$1800 

Hexo+ Drone 
 

 
YES 

 
YES 

 
NO 

 
NO 

 
YES 

 
18 mins 

 
40mph 

 
$1500 

Flypro 
(XEagle) Drone  

 
YES 

 
YES 

 
NO 

 
NO 

 
NO 

 
22 mins 

 
40mph 

 
$600 

Hubsan H501s 
Drone 

 
YES 

 
YES 

 
NO 

 
NO 

 
NO 

 
19 mins 

 
47mph 

 
$1600 

On 
Implementing a 
low-cost 
quadcopter 
drone with 
smartphone 
control 

YES YES YES NO YES - - - 

Drone Design  YES NO NO NO NO - - - 
Android Drone  YES YES YES NO YES 25 mins - - 
RC Car Drone NO NO YES NO YES - - - 
 
ICU Drone 

 

 
YES 

 
YES 

 
YES  

 
YES 

 
YES 

 

 
15 mins 

 
43.5mph 

 
$1675 
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2.3 Conclusion   
 

In chapter 2, it focuses on researching for articles that might be related to the ICU Drone 

project. For this chapter, we had read and summarized the articles to have an overview of all the 

drones that has been released. This chapter will have a great impact for developing the project 

for the next chapters.   
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3 Design & Analysis   
 

In chapter 3, the design and analysis discuss the project’s approach in completing the drone 

of the ICU project. This chapter will also include system architecture, the requirements of the 

system that includes the functional requirements and non-functional requirements. Moreover, the 

comparison of the components will be included.  

3.1 System Architecture  

 
 

                           Figure 3.1: SYSTEM ARCHITECTURE 

 
In figure 3.1, shows the system architecture of the ICU Drone which presents the functional 

system of the project. In the figure 3.1, shows the main functions of the system which we used to 

make our project. There are five main functions for our ICU Drone project such as the GPS system, 

Bluetooth for the connection, Camera, and the Ultra Sonic. Every proposed function has its own 

functions to make the system integrated and completed successfully.  
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3.2 Flowchart of the ICU System  
 

 
         

                          Figure 3.2: Flowchart of the ICU System. 

In figure 3.2, the flowchart of the “ICU Drone” system the on/off switch is from the 

application provided. when system start ON the system it will check the connection between the 

wristband, drone and the application. If there is no connection it will restart, then you should turn 

off the system and turn it ON again. If yes that means there is a connection between the wristband, 

Drone and the application. If there is communication, then it will divide into three branches. First 

branch is for the movement of the drone. The movement is divided in to two tasks either camera 

record or the 3D camera. First task is for camera record and save the photo or video and connects 

to the wristband and application. Second task for 3D camera. The 3D camera will do two tasks 

tracking and avoiding obstacles. The tracking will recognize the wanted object and if it does it will 
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follow direction where ever the object goes and tracks it (keeps an eye on the object). Then for the 

avoided obstacle first it will recognize object. The programming code itself will do the recognition. 

If it recognizes the object, it will stop then it will check the direction then moves away from it. For 

the application branch it will stream so you can check the saved video or photo. when you press 

command, you have the choice you can either capture picture, change direction, open the LED and 

landing the send direction. Finally, the wristband will do two things either tracking or press 

command. Once the watch is moving it will command with the drone to follow and track it. 

Moreover, the connection of the “ICU Drone” and the wrist band are connected via Bluetooth. 

Whereas, the tracking system is connected via the camera.  

 

 

Figure 3.3: Flowchart of the System. 

In figure 3.3, first ON/OFF switch from the Drone and application. when system start ON 

then the system it will check the connection between the wrest band, drone and the application. If 

there is no connection it will restart, then you should turn off the system and turn it ON again. 
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Figure 3.4: Flowchart of the System. 

 
In figure 3.4, f system check yes that means there is a connection between the wristband, Drone 

and the application. So there a communication all parts, then the systems will divide into three 

branches. 

 

 
Figure 3.5: Flowchart of the System. 
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In figure 3.5, First branch is for the movement of the drone. The movement is divided in 

to two tasks either camera record or the 3D camera. First task is for camera record and save the 

photo or video and connects to the wristband and application. Second task for 3D camera. The 3D 

camera will do two tasks tracking and avoiding obstacles. The tracking will recognize the wanted 

object and if it does it will follow direction where ever the object goes and tracks it (keeps an eye 

on the object). Then for the avoided obstacle first it will recognize object. The programming code 

itself will do the recognition. If it recognizes the object, it will stop then it will check the direction 

then moves away from it. 

 

 
Figure 3.6: Flowchart of the System. 

In figure 3.6, For the application branch it will stream so you can check the saved video or 

photo. when you press command, you have the choice you can either capture picture, change 

direction, open the LED and landing. 
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Figure 3.7: Flowchart of the System. 

In figure 3.7, watch branch will do two things either tracking or press command. Once the 

watch is moving it will command with the drone to follow and track it. 

3.3 Requirements 
 

For the requirement section, it includes both the functional and non-functional. The 

functional requirement specifies the functions that will be performed while the non-functional 

requirements includes and describes the constrains of the functions which are offered by the system 

or the system attributes.   

3.3.1 Functional Requirements  
 

The functional requirement outlines the action of the components in the system of the 

ICU Drone. The functional requirements will imply the behavior of the system, as mentioned 

below.  

• Flying the drone to a certain level of altitude depending on the camera’s resolution; 

the less resolution the camera produces the lower the drone will fly 
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• Tracking the object that the drone is connected to the wrist band chip via Bluetooth 

connection 

• The drone will be able to avoid obstacles  

• The drone can be controlled by a mobile application 

• The drone will be able to take videos and pictures at during the day and night 

3.3.2 Non-Functional Requirements  
 

The non-functional requirements describe the constrains on the functions offered by the 

system or the system attributes and characteristics. In the following, the non-functional 

requirements are explained briefly.  

 
• Reliability  
 
The reliability of the ICU Drone system should maintain its performance efficiently. 

Also, the Drone system uses a light weighted fan blade.    

• Maintainability  
 
The ICU Drone system should be able to restore and changing the drone’s parts easily 

after any failure that might occur in the future.  

• User Friendly  
 
ICU Drone should be easy to use since it uses a smart device to control it. The amount 

of time for new users to figure out how the system works should not take a lot of time.  

• Availability  
 
This ICU Drone system should be available to operate whenever the system is on. The 

system’s availability can be shown by the time and duration when flying the drone.  
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3.4 Programming Software  
3.4.1 Programming Microcontroller Board  
 

The Arduino Integrated Development Environment - or Arduino Software (IDE) - contains 

a text editor for writing code, a message area, a text console, a toolbar with buttons for common 

functions and a series of menus. It connects to the Arduino and Genuino hardware to upload 

programs and communicate with them [16]. 

Table 3.1: COMPARISON OF PROGRAMMING SOFTWARE 

Software Used Alternative 

Arduino IDE [16] Visual Studio [17] 

 

 

 

 

Programming 
Languages   

Java   
C/C++ 

Java  
C/C++ 

Price  Free Free  

 

3.4.2 Programming the Application’s Interface  
 

Blynk is a Platform with iOS and Android apps to control Arduino, Raspberry Pi and the 

likes over the Internet. It's a digital dashboard where you can build a graphic interface for your 

project by simply dragging and dropping widgets. Blynk is not tied to some specific board or 

shield. Instead, it's supporting hardware of your choice. Whether your Arduino or Raspberry Pi is 

linked to the Internet over Wi-Fi, Ethernet or this new ESP8266 chip, Blynk will get you online 

and ready for the Internet of Your Things [18].  
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Table 3.2: COMPARISON OF PROGRAMMING THE APPLICATION’S INTERFACE 

Software Used Alternative 

Blynk [18] Particle [19] 

 

 

 

 

Control   Android  
Raspberry Pi 

Android 
iOS  
Web Apps 

Price  Free $25 per device  

 

3.4.3 Programming the Drone Movement  
 
Naza-M DJI is a firmware and assistant software to support DJI drones and simulates for 

flying. The software helps in optimizing flight limits functions and supports the IMU and CMU. 

The software is available for downloading on both operating systems Mac OS and Windows. With 

the Naza-M software it has multiple functions such as Manual Mode for user selection, Quad Rotor 

for the rotation in X and Y terms [20].  

Table 3.3: COMPARISON OF PROGRAMMING THE DRONE MOVEMENT 

Software Used Alternative 

Naza-M DJI [20] Clean Flight [21] 

 

 

 

 

Operating System  Windows 
Mac OS  

Windows  
Mac OS  

Price  Free Free  
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3.4.4 Programming the Camera of Intel RealSense Depth Camera D435  
 

The Python Software Foundation (PSF) is the non-profit legal entity that holds and protects 

the intellectual property rights behind Python, keeping it free and open for all to use. The PSF also 

contributes to the Python community by underwriting or sponsoring conferences, funding grants 

and special projects, and leading volunteer efforts. Everyone that programs with Python should 

know at least a little about the PSF, especially how the Python license and trademarks work. While 

this may seem boring to many programmers, there is much that an aware Python users base can 

do to help protect Python and keep the community behind Python vital and productive. Python is 

licensed under a "stack" of open source licenses, which represent its history as an open source 

project under the sponsorship of a number of different organizations [22].  

Table 3.4: COMPARISON OF PROGRAMMING THE CAMERA 

Software Used Alternative 

Python Software [22] Ruby Open Source Programming [23] 

 

 

 

 

Operating System  Linux 
Mac OS  

Windows  
Mac OS  
Linux 
UNIX  

Programming 
language  

Python  
C++  

Objective C  

Price  Free Free  
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3.5 Components  
3.5.1 Ultrasonic Sensor Module  
 

The Ultrasonic Sensor sends out a high-frequency sound pulse and then times how long it 

takes for the echo of the sound to reflect back. The sensor has 2 openings on its front. One opening 

transmits ultrasonic waves, (like a tiny speaker), the other receives them, (like a tiny microphone) 

[24]. 

Table 3.5: COMPARISON OF ULTRASONIC SENSOR MODULE 

Component Used Alternative 

Ultrasonic Sensor Module HC-SR04 Distance 
Measuring Sensor for Arduino SR04 [24] 

Ultrasonic Sensor HC-SR-04 [25] 

 

 

 

 

 

Power 5Volt  5Volt  

Working Current  12mA 15mA  

Raging Distance  113ft  4m 

Weight 10g 8.5g 

Price  $4.30 $3.95 

 
3.5.2 Accelerometer Module for Arduino  
 

The accelerometer measures the acceleration along one direction, while the gyroscope 

measures the angular acceleration on one axis. The analogic pins are not set on INPUT 

because it's their default setting. The values read by the analogic pins will be sent to the serial 
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port. Open the Serial Monitor, move the sensor and try to see how the values change. 

Accelerometers can be used for fun projects, for example to realize a game controller [26]. 

Table 3.6: ACCELEROMETER MODULE FOR ARDUINO 

Component Used Alternative 

MPU-6050 6DOF 3 Axis Gyroscope + 
Accelerometer Module for Arduino [26] 

GY-45 MMA8452 3 Axis Accelerator Shield Module 
for Arduino [27] 

 

 

 

 

Power 3-4Volt  1.95-3.6Volt  

Working Current  145uA 6uA-165uA 

Typical Bandwidth  1.6kHz 1.56Hz-800Hz  

Output Type Digital Digital  

Price  $1.16 $16.45 

 
3.5.3 DJI Drone 300 F450  
 

DIY HJ-F450 Quadcopter kit, it is unassembled. Come with high quality electronic 

accessories, only need a 3S Lipo battery and a 6CH above radio system to complete. 1 x F450 

frame kit, 4 x F450/F550 Landing gear 4 x DJI 2212 920KV Brushless motor, 4 x HP Simonk 30A 

Speed Controller 1 x APM2.8 Flight controller, 1 x NEO-7M GPS+GPS Bracket 1 x Gemfan 

1045(CW+CCW) Black Propeller, 1 x Gemfan 1045(CW+CCW) Orange Propeller.  The DJI F450 

frame is built from ultra-strong materials, which makes the quadcopter very resistant to crashes or 

other unpleasant events. The arms are built from PA66+30GF material and the main frame plates 

use a compound PCB material which is designed to implement high-strengths. The arms and plates 
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are designed to protect the ESCs and the battery, and there is enough space between the top and 

bottom plates to add elements that need protecting. Usually, the kit comes with arms colored 

differently: 2 red and white ones or 2 black and 2 white ones. These offer an improved visual 

orientation during flight [28].  

Table 3.7: COMPARISON OF DRONES  

Component Used Alternative 

DJI 300 F450 [28] DJI Phantom 2 [29] 

 

 

 

 

Current 20A   5200mAh  

Signal Frequency    30Hz-450Hz   2.5GHz   

Body Weight     282g  1000g    

Price  $920 $720 

 

3.5.4 Mini Micro-Controller  
 

The Arduino Pro Mini is a microcontroller board based on the ATmega328.  

It has 14 digital input/output pins (of which 6 can be used as PWM outputs), 6 analog 

inputs, an on-board resonator, a reset button, and holes for mounting pin headers. A six-

pin header can be connected to an FTDI cable or Spark fun breakout board to provide 

USB power and communication to the board. The Arduino Pro Mini is intended for semi-
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permanent installation in objects or exhibitions. The board comes without pre-mounted 

headers, allowing the use of various types of connectors or direct soldering of wires. The 

pin layout is compatible with the Arduino Mini. There are two version of the Pro Mini. 

One runs at 3.3V and 8 MHz, the other at 5V and 16 MHz [30] 

 Table 3.8: MINI MICRO-CONTROLLER 

Component Used Alternative 

Mini Nano ATmega328P Microcontroller 
Board [30] 

HWAYHEH for Arduino Nano Board 
Microcontroller Board [31] 

 

 

 

 

Power 5Volt  5Volt  

Input Voltage  7-12Volt   7-12Volt   

Digital I/O Pins     14 pins   14 pins  

Flash Memory  32KB  32KB 

Price  $8.29 $7.59 

 
 
3.5.5 Camera Used Intel RealSense Depth Camera D435 

The Intel® RealSense™ Depth Camera D400-Series uses stereo vision to calculate depth. 

Both the D415 and D435 versions are USB-powered and consist of a pair of depth sensors, an 

RGB sensor, and an infrared projector. They are ideal for makers and developers to add depth 

perception capability to prototype development. With the rolling image shutter and narrow field 

of view, the Intel® RealSense™ Depth Camera D415 offers high-depth resolution when the object 

size is small and more precise measurements are required. With the global image shutter and wide 
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field of view (91.2° x 65.5° x 100.6°), the Intel® RealSense™ Depth Camera D435 offers accurate 

depth perception when the object is moving or the device is in motion, and it covers more field of 

view, minimizing blind spots [32].  

 
Table 3.9: COMPARISON OF CAMERAS  

Component Used Alternative 

Intel RealSense Depth Camera D435 [32] Huddly GO Video [32] 

 

 

 

 

Video Resolution   1920 x 1080p  720p   

Max Frame Rate    30 FPS    30 FPS  

Height      1 inch    1.3 inch  

Width  3.9 inch  1.6 inch   

Price  $394 $499  

 
 
3.5.6 Wireless Bluetooth Transceiver RF  
 

Core module HC-06, leads to interface includes VCC, GND, TXD, RXD, aside LED status 

output pin, the microcontroller via the pin state judge whether Bluetooth connection, KEY pin on 

the slave invalid Led indicate Bluetooth connection status, flashes indicates no Bluetooth 

connection, Always indicate the Bluetooth port is connected and turned on Backplane 3.3V LDO, 

the input voltage 3.6 ~ 6V, unpaired when the current approximately 30mA, paired about 10mA, 
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the input voltage must not exceed 7V! interface level 3.3V, you can directly connect a variety of 

SCM (51, AVR, PIC, ARM, MSP430, etc.), 5V microcontroller can also be directly connected, it 

cannot pass without MAX232! full-duplex serial port to use later, when paired, without knowing 

any Bluetooth protocol, but only supports 8 data bits, 1 stop bit, no parity communication format, 

which is the most common communication format, not support other formats . In the Bluetooth 

connection is not established when setting the baud rate supported by AT commands, names, 

matching password, set the parameters of power down to save. After the Bluetooth connection 

automatically switches to transparent mode [33]. 

Table 3.10: WIRELESS BLUETOOTH TRANSCEIVER RF 

Component Used Alternative 

HC-06 Wireless Bluetooth Transceiver RF Master 
Module for Arduino [33] 

DSD TECH HC-05 Bluetooth Serial Pass-through 
Module Wireless Serial Communication with 

Button for Arduino [34] 
 

 

 

 

Power 5Volt  3.6-6Volt  

Working Current  12mA 15mA  

Raging Distance  113ft  4m 

Weight 10g 8.5g 

Price  $3.39 $8.99 

 
 
3.5.7 Micro SD Memory Card Reader Shield Module for Arduino  
 

The communication between the microcontroller and the SD card uses SPI, which takes 

place on digital pins 11, 12, and 13 (on most Arduino boards) or 50, 51, and 52 (Arduino Mega). 
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Additionally, another pin must be used to select the SD card. This can be the hardware SS pin - 

pin 10 (on most Arduino boards) or pin 53 (on the Mega) - or another pin specified in the call to 

SD.begin(). Note that even if you don't use the hardware SS pin, it must be left as an output or the 

SD library won't work. Different boards use different pins for this functionality, so be sure you’ve 

selected the correct pin in SD.begin() [35]. 

 
Table 3.11: MICRO SD MEMORY CARD READER SHIELD MODULE FOR ARDUINO 

Component Used Alternative 

SPI Reader Micro SD Memory Card TF Memory 
Card Shield Module for Arduino [35] 

EYEWINK 3.3V/5V Micro SD/ TF Dual Card 
Reader Module SPI/SDIO Dual Mode Storage 

Board for Arduino [36] 
 

 

 

 

Power 4.5-5.5Volt  3.3-5Volt  

Digital I/O Pins     6 pins   8 pins  

Micro SD Card   2G and 32G 2G and 32G 

Size  4.2x2.4x1.2 cm 10x10x10cm  

Price  $0.99 $3.10  

 
 
3.5.8 LattePanda Microcontroller Board  
 
LattePanda Windows 10 mini PC with 64GB eMMC memory. This model of LattePanda includes 

a activated edition of Windows 10 Enterprise LTSB.  A LattePanda is a complete Windows 

10 single board computer. It has everything a regular PC has and can do anything that a regular 

PC does. It is compatible with almost every gadget you know: printers, joysticks, cameras and 
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more. Any peripherals that work on your PC will work on a LattePanda. Based on full version 

Windows 10 Professional, Windows 10 Enterprise LTSB is designed for the professional 

application market. Not only can you run normal windows applications such as Office, Visual 

Studio and Processing. Via attached advanced tools such as AppLocker, BitLocker, Hyper-V, you 

can also have highest level of security and management capabilities [37].  

 
 
 

Table 3.12: ARDUINO MICROCONTROLLER BOARD 

Component Used Alternative 

LattePanda [37] Arduino Mega [30] 

 

 

 

 

Power 5Volt  5Volt 

Digital I/O Pins     16 pins   16 pins  

DC Current  50mA  50mA 

Clock Speed   16MHz  16MHz  

Price  $209 $10.49 

 
 
 
 
 
 
 
 
 



 55 

 
3.5.9 Battery  
 

Component Used Alternative 

LiPo Battery Pack 5300mAh 14.8V [38] BATT 4.8V 2000mAh [39] 

 

 

 

 

Voltage  14.8V 14.8V  

Capacity    5200mAh    2000mAh 

Weight     530g  32g 

Price  $112 $11.9 
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3.6 Budgeting  
 

In the following table 3.10, it shows all the components that have been used in the project 

with their prices and the quantities that are needed.  

Table 3.13: BUDGETING 

# Component Quantity Cost in KD Cost in $ 

1 MPU-6050 6DOF 3 Axis 
Gyroscope + Accelerometer 
Module for Arduino 

2 KD 0.353  $1.16 

2 Battery  1 KD 34. $112 

3 Ultrasonic Sensor Module HC-
SR04 Distance Measuring Sensor 
for Arduino SR04 

6 KD 1.307 $4.30 

4 Intel RealSense Depth Camera 
D435 

1 KD 120 $394 

5 DJI 300 F450  1 KD 280 $920 

6 Mini Nano ATmega328P 
Microcontroller Board 

1 KD 2.519 $8.29 

8 HC-06 Wireless Bluetooth 
Transceiver RF Master Module for 
Arduino 

1 KD 1.030 $3.39 

9 SPI Reader Micro SD Memory 
Card TF Memory Card Shield 
Module for Arduino 

1 KD 0.301 $0.99 

10 LattePanda  1 KD 63.500 $209 

11 Wires 1 KD 0.301 $0.99 

 Shipping   KD 15.000  

 Total Cost  KD 509 $1675 
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3.7 Conclusion 
 

In conclusion, the hardware and software were used are discussed along with the reasons of 

why they were chosen in addition to a comparison to the alternatives that were taken into 

consideration. The comparison table has made a well-defined view to the team so as to find the 

most suitable components and programs to be used for the project’s implementation. Also, chapter 

3 includes the system’s architecture design that gives a clear view to the users or outsiders to 

visualize what and where the function begins and what final outcome of the project would be. 

Furthermore, the functional and non-functional requirements set a clear image of the project’s 

expectations and what they would be. 
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4 Implementation 
 

In this chapter we developed the whole prototype by using the best and most suitable 

components for our project, which are affordable and available components in the market. We 

designed the drone and the wrist band that is connected via Bluetooth in the real life and made the 

project more efficient while using it, with no risks that may occur on the system. 

4.1 Drone Implementation  
 
4.1.1 Assembling the Drone   
 

 

 
Figure 4.1: ASSEMBLING THE DJI DRONE.  
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Figure 4.2: ASSEMBLING THE DJI DRONE. 

 
In figure 4.1 and figure 4.2, shows the final Drone with all connection Camera, Battery, 

Flight controller, GPS , latte Panda , ultra-sonic sensors , the wrist band is connected to the drone 

via Bluetooth , however the tracking is done by the camera . 

4.1.2 Connecting the LattePanda  
 

 
Figure 4.3: CONNECTING THE LATTEPANDA. 
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Figure 4.4: CONNECTING THE LATTEPANDA. 

 

 
Figure 4.5: CONNECTING THE LATTEPANDA. 

In figure 4.3, 4.4, and 4.5 shows the connection of the LattePanda pins from D1 to D6 for 

the ultra-sonic sensors, each sensor have two pins, USB port is connected to the 3D camera, the 

other USB port is connected to the micro port of the battery.  
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4.1.3 Connecting the Battery & GPS 
 

 
Figure 4.6: PLACING THE BATTERY. 

 

 
Figure 4.7: GPS. 

 
 

In figure 4.6 and 4.7, We placed the battery in the middle of the drone body to balance it out 

, that’s why we placed the GPS beside the battery and when we programmed the drone by DJI 
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NAZA we set the position of the GPS x ,y coordinates , so the flight controller will know the 

distance between it and the GPS.   

4.1.4 Connectivity of the remote control  
 

 
Figure 4.8: REMOTE CONTROL OF THE DRONE. 

 
Figure 4.9: REMOTE CONTROL OF THE DRONE. 

In figure 4.8 and 4.9, at the beginning we controlled the drone using remote control by 

connect the flight controller to the remote-control part, after we make sure the drone is stable in 

flighting, landing turning right or turning left, we removed the remote control part and we 

connected the flight controller to the LattePanda. 
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4.1.5 Connectivity of the Wristband  
 

 
                FIGURE 4.10: WRISTBAND OF THE DRONE. 

In figure 4.10, Wrist band contain Arduino mini which is connected to Bluetooth model 

and to the buttons that are responsible for on/off the drone, the other button is for capturing photos.  
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4.2 Tracking via the camera  
 

 
Figure 4.11: TRACKING VIA CAMERA SYSTEM ARCHITECTURE. 

In figure 4.7, shows the tracking via Camera system architecture. The new T265 provides 

a mix of Visual Inertial Odometry (VIO) and Simultaneous Localization and Mapping (SLAM). 

In simple terms, SLAM is a procedure wherein a computer scans the surrounding areas and the 

nearby environment. These scans are then used to construct a digital map that can be used for real 

world simulations. This is the underlying process used by many ARKit Apps for detecting 

surfaces. Visual Inertial Odometry (VIO) is a fusion of information from a camera and it’s inertial 

sensors like gyroscopes and accelerometers which estimate device position and orientation. 

According to Qualcomm research, single cameras fail to capture absolute scales, i.e. actual 

distances between objects. Inertial sensors bridge this gap but are more susceptible to drifts in 

position estimates. Hence the blend of both Inertial sensors and cameras, called VIO, provide 

accurate device pose. Intel decided to call this combination of technology V-SLAM. The Intel 

RealSense Tracking Camera T265 consisted of two fisheye lens sensors, an Inertial Measurement 

Unit (IMU) and a Intel Movidius Myriad 2 Visual Processing Units (VPU). The VPU is a system 

on chip component built primarily for image processing and computer vision. Its architectural 

features include: Vector Processor cores, Hardware accelerators and General-purpose RISC CPU 

cores. This assembly is where all the V-SLAM algorithms run directly on the VPU and help it 

consume power more efficiently. The T265 also boasts of offering sub 6ms latency between 
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movement and reflection of movement in the post.  This facilitates its usage for high sensitivity 

applications like augmented reality and virtual reality. And the features of the Tracking Camera of 

T265 are as follows [40]:  

• Low Power 
Featuring highly optimized proprietary V-SLAM algorithms running directly on the 
device, it operates at an incredible 1.5W. 

• Precision Tracking 
Extensively tested and validated for performance, providing under 1%1 closed loop drift 
under intended use conditions. 

• Small and Light 
At 108x25x13mm in size and weighing only 55g, this device won’t weigh your prototype 
down. 

• V-SLAM, part of Intel® RealSense™ Technology 
High precision Visual Inertial Odometry Simultaneous Localization and 
Mapping algorithms. 

• Intel® Movidius™ Myriad™ 2.0 VPU 
Visual Processing Unit optimized to run V-SLAM at low power. 

• Two Fisheye Lenses with Combined 163±5° FOV 
The camera includes two OV9282 imagers with fisheye lenses for a combined, close to 
hemispherical 163±5° field of view for robust tracking even with fast motion. 

• BMI055 IMU 
The Inertial Measurement Unit, allows for accurate measurement of rotation and 
acceleration of the device, to feed into the V-SLAM algorithms. 

• USB 3.1 Gen 1 Micro B 
USB 2.0 and USB 3.1 supported for either pure pose data or a combination of pose 
and images. 

• 108x24.5x12.5mm 
Small form factor designed to mount on any device with ease. 

• 2 x M3 0.5mm Pitch Mounting Sockets 
Securely attach the camera to your device with these standard mounting points on the rear 
of the camera [40].  
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4.3 LED of the Drone  
 

 
Figure 4.12: LED OF THE DRONE.  

 
In figure 4.8, shows the LED of the “ICU Drone” System. The LEDs do not consume a lot 

of power. Compared to the motors and the other electronics it is negligible. In our drone the LED 

will blinks in a certain condition. First LED will blink (red, green, yellow, red, green, yellow, red, 

green, yellow, then 4 times green the system initializing and self-checking LED flashes. The last 

four green flashes mean the autopilot system works abnormally “Please contact your dealer”. If 

there is abnormal data or need advanced calibration, the LED will blink (red, green, yellow). Next 

step LED blinks Yellow 4 times quickly, the system is warming up. You cannot start the motors 

until the 4 rapid yellow flashes disappear. After the system start and self-checking has finished, if 

the LED blinks red, green and yellow continually. Sensor error is too big. Please connect the 

When we start our system the LED will blink in this condition: 
 
 
System start and self check       
 
 
Abnormal data or need advanced calibration       
 
 
Warm up after power on  
 
 
The aircraft is moved or bias of sensors too big      
 
 
 
 
Signal lost, enter the fail safe         
 
 
 
Low voltage alert             
 
 
 
 
Record forward direction or home point                            
 
 
 
 
 
 
 
 
 



 68 

assistant software. At the first motors start, the system will check the sensors Bias and you are 

asked to keep the aircraft stationary. If you cannot start the motors and the LED blinks green 6 

times quickly, it means that the sensor error is too big. Please connect the assistant software. When 

the LED blinks Red and Yellow alternately it means compass, error is too big. The aircraft will lift 

up about 1m from the ground, if there is no Red and Yellow flashing, then it will not affect the 

flight. Therefore, it will go back to the same starting point. 

 
4.4 Programming the Microcontroller Board  
 

 
Figure 4.13: PROGRAMMING THE MICROCONTROLLER. 
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Figure 4.14: PROGRAMMING THE MICROCONTROLLER. 

 
In figure 4.9 and 4.10, shows that e used the Arduino software to program the hardware 

Arduino that we used. First, we defined the variables that used in the gyroscope. Moreover, there 

are variables also to defined steps for step 1 of the flight and step 2 for second step of the flight so 

we set them up and make them equal zero. Also we defined this variables failSafePin which 

is for landing safety, recordPin that for record the video picturePin to take a picture 

int x = 0;& int y = 0; that show the coordinates for wristband. There are some 

definitions for application connection we used the libraries to connect application blink to the 

Arduino. After that we used this methods void recodFunction & void 

pictureFunction()that take variables and send it to the application for example if I press 

record or take picture in the application that order will send it to the Arduino to make this order. 
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Figure 4.15: PROGRAMMING THE MICROCONTROLLER. 

 
 

In figure 4.11, void setup () this method runs one time in the Arduino. 

Serial.begin it makes a testing to the serial monitor to check the values that are we expected 

or not. SerialBLE for start connect between the Bluetooth that in the wristband and the drone. 

Then there are call functions called timer.setInterval that send information every 1000ms 

from the Bluetooth of the Arduino on the drone to Arduino of the wristband.  
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Figure 4.16: PROGRAMMING THE MICROCONTROLLER. 

 
In figure 4.12, ppm[0]= 1510;& the rest of them represent the channels values that we 

fixed which that tell the Arduino make every motor in the middle when stared switch on. Then the 

next code we used to create the PPM signals and this code is like library and send it to the Fly 

Controller.  
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Figure 4.17: PROGRAMMING THE MICROCONTROLLER. 

 
 

In figure 4.13, void loop()keeps communicated with the application to keep blink run 

and this ppm[0] = 1010 and (1,2,3) channel values for four motors and ppm 4 is for fail 

safe when it reach 2000 it will land. if( step1 == 0)activate the drone by performing this 

combination for each channel and start to switch on the drone.  
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Figure 4.18: PROGRAMMING THE MICROCONTROLLER. 

 
In figure 4.14, if ( step1 == 1) lift off ppm[2] is the one responsible for lift, notice 

we increased the value until reach to the mostly value 2000 so it will lift the drone only for 3 

seconds that will give us the desired high then return each channel to its midpoint position.  
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Figure 4.19: PROGRAMMING THE MICROCONTROLLER. 

 
In figure 4.15, After flying take (x) values &(y) values that take from camera that 

programmed by python code. If give (x)&(y) values = 150 that mean it is in center and we have 6 

if statements to move drone to right, left, up or down. for example, in the code if we want to move 

the drone off the value must be greater than 170.    
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4.5 Programming for the Camera and Tracking using Python Software  
 

We used Python in order to program the camera in a language that the Adriano can 

understand. since Adriano programmed using c language and the camera system require C++ 

language or something similar that’s why we used python. Python send the coordinates x and y of 

the wristband to the Arduino, then the Arduino moves the drone according to the coordinates it 

receive and interact with the app via Bluetooth. python code responsible for camera tracking. we 

used an algorithm called OpenCV object tracking. By the algorithm the camera will recognize the 

wrist band.  

§ Import the libraries we need 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.20: IMPORTING THE LIBRARIES. 
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§ Check if the Arduino is connected to the camera by waiting the blink of the 
Arduino.  
 

 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.21: CONNECTION OF THE ARDUINO. 
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§ Extract the library ‘OpenCV object tracking’ that is responsible for creating a map 

around the camera and recognize the wrest band and takes its position and return it 

as X and Y coordinates to the Arduino. 

 

 
 
 
 
 
 
 
 
 
 
 

Figure 4.22: EXTRACTING THE LIBRARY. 
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4.6 Application Design  
 

 
Figure 4.23: APPLICATION DESIGN. 

 
In figure 4.9, shows the interface of the application with the functions explained in the 

following:  

1. Start Flight: Give command to the drone to start flight at certain height.  

2. Land: Give command to the drone to start landing.  

3. Speed: Give command to the four motor of the drone to control the motors percentage 

speed.  

4. Accelerator: To measure acceleration forces that causes by gravity. To control the 

vibration that happened to the drone.  

5. GPS: Get the coordinates of the wrist band with that carried by the person.  

1. Start Flight 

2. Land  

3. Speed 

7. Accelerator 

5. GPS 

6. Bluetooth 4. Joystick 
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6. Bluetooth: Give command to connect the wrist band with the drone.  

7. Joystick: Manually control the four direction of the drone (right, left, up, and down). 

 

4.7 Naza Flight Controller Application  
 

 
Figure 4.24: NAZA FLIGHT CONTROLLER APPLICATION. 

In figure 4.12, shows the Naza flight controller application and the drone should be 

connected to the computer through USB in order to adjust the drone before flying it. Moreover, 

the drone has four fans that will assist the drone to fly. Also, the direction of the fans should be the 

opposite of the screw that has been replaced on the drone and it should be on the opposite side of 

the acceleration of the fan and to secure the fan while flying the drone. While the drone is flying 

one of the fans should be in a lower position that the other fan. If the GPS is placed at the center 

of the drone the direction of height flying of the drone readings will not be precise.  
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                         Figure 4.25: NAZA FLIGHT CONTROLLER APPLICATION. 

In figure 4.13, the drone itself contains GPS built-in that can be placed anywhere on the 

drone. The software is used to know exactly where the GPS is placed and is calculated according 

to its location and utilized in X, Y, Z. for the GPS, the user should know the distance between the 

GPS and the controller, and the system will calculate the center of the drone will be calculated. In 

this phase, is concerning the gain of the drone which needs to be collated and start and can be 

controlled by the joystick.  
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Figure 4.26: NAZA FLIGHT CONTROLLER APPLICATION. 

In figure 4.14, shows the advanced settings of the drone and as shown in figure that the 

Motor idle Speed is Recommended. This figure also shows the overview settings that has been 

selected for the drone.  
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Figure 4.27: NAZA FLIGHT CONTROLLER APPLICATION. 

 
In figure 4.15, shows the failsafe feature of the drone in case the connection between the 

remote controller and the drone has been disconnected. First of all, when the drone is switched on 

the GPS will detect the first position of the drone for example in position a. afterwards, if the 

connection has been lost; the drone will return to position a and it will land which this feature is 

also called “Home”.  
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Figure 4.28: NAZA FLIGHT CONTROLLER APPLICATION. 

In figure 4.16, shows the protection switch which concerns the battery of the drone. The 

battery level of the drone should consider the protection level because the drone should make sure 

that at its lowest battery level it should land before it completely rans out of battery which works 

as a battery level warning on an LED. Moreover, through the application the user can manually 

insert the type of the battery along with the load of the battery.  
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4.8 Testing  
 
4.8.1 Battery  
 

Since the Arduino Mega the Microcontroller Board and the motors of the ICU Drone needs 

a battery in order to work it needs more than 5Volts. Therefore, we used Lithium batteries instead 

which is 6.6Volts. The drone works for 6.7 minutes. The battery produces 3000mAh per second. 

The drone consumes around 26.8A every second. Therefore, the total current needed for the system 

is 180A.  

1. Speed Calculation:  

𝑆𝑝𝑒𝑒𝑑 = 	
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒
𝑡𝑖𝑚𝑒	  

      = 70kmph based on the drone’s manual  

 

2. Battery usage:  

§ Arduino 5V – 1.2A 

§ Motors 8V 6.4V for a single motor (there are 4 motors)  

§ Battery 7.3V – 3000mAh  

3. Battery life: 

§ Battery capacity in mAh/ load current in mA*0.70  

§ The factor of 0.7 makes allowances for external factors which can 

affect battery life  

§ Runtime = 10*Ampere Hours/load Watts  

𝑃𝑜𝑤𝑒𝑟 = 𝑉 ∗ 𝐼	 

          = 14.8 * 4800ma = 7.1 Watt  

Therefore, the drone drains 19.2 amps at 12Volt and the drone can fly 15mins.  
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4.9 Conclusion  
 

The “ICU drone” will be used in almost every field in our lives, and that is because of many 

reasons which are the need of having this system in our daily lives, the appropriate and affordable 

price, the easy usage of the system and lastly the structure of the project and its design. Cruisers 

and robotics field now a days is being used in different fields such as education, military, health 

and hospitals and also security is included.  

In our project, we are working on designing and implementing a successful prototype and 

using the suitable components and correct connections in order to venture an appropriate drone 

and a sufficient smart chip that has the ability to move freely or stay stable in one place also to 

capture shoots and videos, that will be safer and more efficient that humans. The risks in the project 

will be reduced because of the prototype design, the chosen tools and the proper connections.  
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5 Evaluation   
  

For this section of our report, first we will be mentioning the engineering ethics that we 

covered and explaining the impacts of our project such as environmental, safety, economy and 

lastly social impacts. Second, the survey that we did with an accurate result that helped us to update 

few things in our project. 

5.1 Engineering Ethical Consideration 
 
 Engineering ethics is known as the knowledge of the ethics and decisions that we make that 

are involved in engineering. Involving the study of the questions that we face which is related to 

moral, ethics, character and ideas. Several thoughts and significances were adopted by us to 

achieve the ethical requirements, for both fields engineering and society.  

For the engineering field, we followed the IEEE code of Ethics as our guideline for 

Engineering Ethics. 

In this section those are some matters of the need of the “ICU Drone”: 
 

1.  Automated drone supposed not to hang or completely stop. Especially that our project is 

focusing on some sensitive aspects for safety, protection and health. 

2. Regardless of fault or issues, an automated system should behave ethically.  

3. To accept and offer any criticism of technical work from our team or other users, to 

acknowledge and correct errors, and to credit properly the contributions of others. 

4. The automated system can be programmed to follow the professional and international 

standards of drone’s activities approaches, which will cover ethical situations.  

5. An automated drone should simply try to minimize risks on seaside at all time.  

6. The goal is to improve safety and protection, and then ensuring that the automated project 

behave in acceptable ways is critical to earning the public’s trust and implementation 

authority of these new technologies. 
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5.2 Impact of Engineering Solution   
 
5.2.1 Environmental Impact  
 

The potential of the environmental benefit of smart drone system was closely studied before, 

and we did our maximum effort while working on our project to level up to the highest standards 

which will make a huge positive difference that we need today in the environment. We used the 

best components that we found available in the market to make sure that its safe and 

environmentally friendly. While designing the prototype we tried and choose the components 

carefully in order to achieve the goal of having a positive effecting project. 

5.2.2 Safety Impact  
 

“ICU” drone will be working in a different path to detect objects since it is controlled by a 

chip. The project was defying in order to make it respond to the environmental surrounding and 

the capability of the system to manage certain reactions in a safe way. System users will be using 

it in a safety wise and high protection from the weather circumstances that the system might face 

while using it outdoors, it will increase the safety of the environment. 

5.2.3 Economy Impact  
 

“ICU” drone would respond and give the users alerts of the surrounding environment and 

that will reduce the risk of expecting unwanted conditions in early stage which will help the user 

to manage the upcoming situations. The project will be working in saving human’s lives and to 

make the environment better which means reducing unexpected accidents and pollution and all of 

that will affect the economy of the country in a massive positive way and that is because of serving 

people and providing a safe environment for people and decrease the losses of humans.  

5.2.4 Social Impact  
 

Our project will be affecting on the social life positively, the reason behind that is the “ICU” 

drone will not be focusing on one field in our lives, but it will be involved in all fields in a human’s 
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life by detecting the surrounding situations that might face a human and will be working in keeping 

people updated with the status of the environment. “ICU” drone will protect the community 

resources and will protect people from expected accidents and dangers. 

5.3 Survey  
 

The survey we did for our project “ICU drone” was answered by hundred students in the 

American University of Kuwait. The survey covered few details that was concerning us in the 

project which we needed accurate answers from the future users. The questions we had was 

explained to the students clearly so who answered chooses the choice that they were convinced of. 

The results that we had helped us to choose the right choices to make the project more suitable for 

the future users.  

 
Question 1: Which sector do you currently work in? 

 
Figure 5.1: QUESTION 1 OF THE ICU DRONE SURVEY. 

In figure 5.1 the chart shows that 65% are engineers, 6% are telecom, 5% are athletes, 9% 

others and 15% others (please specify). 

Question 2: Have you ever used an auto follow drone? 
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Figure 5.2: QUESTION 2 OF THE ICU DRONE SURVEY. 

 
In figure 5.2, the answers were 85% with no and 15% answered with yes. 

Question 3: Thinking about auto follow, what kind of information or support would you find 
helpful? Please select all that apply.  
 

 
Figure 5.3: QUESTION 3 OF THE ICU DRONE SURVEY. 

In figure 5.3 people chose 48% how to guide, 25% legal information, 52% technical 

information, 48% examples of the output and 19% networking opportunities. 

 
Question 4: Thinking about your own field, what type of output would you find useful to you? 
Please select all that apply.  
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  Figure 5.4: QUESTION 4 OF THE ICU DRONE SURVEY. 

In figure 5.4, the choices were 28% detailed super zoom, 53% 3D imagining, 15% aerial 

filming, 15% aerial photographs and 60% live footage. 

Question 5: Do you prefer an accurate camera in the drone or high-speed drone? 
 

 
Figure 5.5: QUESTION 5 OF THE ICU DRONE SURVEY. 

In figure 5.5, the answers were 85% with accurate camera and 25% answered with high 
speed. 
 
 
 
 
Question 6: When you wear the wrist band and set the drone to auto-follow you and start 
filming, which direction do you prefer?   
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   Figure 5.6: Question 6 of the ICU Drone Survey. 

In figure 5.6 68% chose the front direction meanwhile 18% chose back, 8% chose right 

and 8% chose left as well. 

Question 7: After the drone take photos of you, do you prefer to send the data?    
 

 
Figure 5.7: QUESTION 7 OF THE ICU DRONE SURVEY. 

In figure 5.7 the results show that 35% answered directly to their phones, 10% choose to 

save it in the memory and 53% decides to have both. 
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Question 8: What is the purpose you will use the auto-follow drone?    
 

 
Figure 5.8: QUESTION 7 OF THE ICU DRONE SURVEY. 

 
In figure 5.8 the results show that 10% chose business, 60% chose personal, 25% chose studying 

and 3% chose other.  

5.4 Conclusion  
 

For this chapter we went through three main things in the “ICU drone”. Firstly, the points 

on the importance of the ethics that we covered in our project. Secondly, the impacts of the “ICU 

drone” that we worked on and focused to fulfil them. Lastly, the survey that we investigated the 

requirements of the project and the approaches of it. 
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6 Conclusion   
 

Chapter six, the conclusion chapter goes through and recaps what have been done on the 

previous chapters. Moreover, this chapter discuses some of the difficulties that were faced during 

the implementation phase. Finally, future work that can be done in order to improve the idea of 

the project of the ICU Drone.   

6.1 What has been achieved for Capstone I  
 

As a part of Capstone I, there were so much progress that we as team members went through 

in depth and more thoroughly in order to achieved the goals and objectives that were set. First of 

all, chapter one; the introduction chapter included the problem statement along with the objectives 

and goals of the ICU Drone. The ICU Drone can be used in different fields where it can follow 

any moving object that has the chip installed on the object and it is connected directly and 

wirelessly to the ICU Drone. Afterwards, chapter two; researching chapter that focused on looking 

and reading through articles and other drones along with its usage and availability in the market. 

This chapter helped a lot in moving forward and deciding what can make the ICU Drone better 

and more effective. Thirdly, the design and analysis chapter that mainly discussed the system 

architecture of the ICU Drone. Moreover, it included the hardware and software components that 

were used along with its alternatives. In addition, chapter four included the implementation of all 

the previous chapters the goals and objectives, the decided components and how do we assemble 

them together to have the final look of the drone. Subsequently, chapter five the evaluation chapter 

that contained the engineering ethical considerations and the impact of it. Finally, chapter six 

discusses what has been achieved and what can be attained in the future. As in capstone I, these 

are the achieved points:  

• Building and constructing the chassis of the ICU Drone that includes: 
 

- Pure Carbon Fiber Chassis  
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- Quadcopter frame kit  

- CC3D Flight Controller 

- MTV2KV Motor  

- Simonk 12A ESC 

- 6030 Propeller Prop  

• Programming the microcontroller board (Arduino Mega) of the drone in order to 

activate commands such as flying and landing of the ICU Drone  

• Testing the ICU Drone and its commands such as flying, landing, and turning 

6.2 What has been achieved for Capstone II  
 
 

For the second part of the capstone design for “ICU Drone” there are has been changes and 

alterations for better drone performance and implementation as follows:  

• Change the drone to DJI drone 

• Control the drone flight, land without remote control 

• Program LattePanda to send and receive signals between the drone, camera, and 

wrest band 

• Do the tracking of the object by the camera 

• choose a special color and design for the wrest band in order for the camera to 

recognize the person that must been followed. (by program the camera using 

python) 

• Calculate the appropriate battery size for the drone  

• Collect the drone with the other parts battery, camera, gyroscope, LattePanda, 

Bluetooth, GPS, flight controller 

• Add loss signal feature to the drone 
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6.3 Difficulties that were faced  
 

There were difficulties that we as team members has faced during implementation and 

choosing the right component for assembling the drone. These difficulties are normal to be faced 

by any working project. During our testing and implementation of the drone we faced the 

following:  

• The chassis of the drone was made out of Carbon Fiber therefore we needed to add 

an isolator called the heat shrink in order to avoid short circuits under the chassis 

of the drone.  

• The remote controller of the drone is a wireless controller therefore the solution is 

to program the microcontroller we chose previously to be able to control the drone 

without the remote controller.  

• One of the drone’s EST was damaged and the EST is responsible for flying the 

drone. Therefore, a new order was placed for the new EST to be delivered.  

• The current flying drone is automatic therefore it is difficult to do testing on it. The 

user has to figure out the value that produces the thrust to lift the drone from the 

ground with trail and error that will keep the drone at the required level.  

• If the object that is being tracked had left the view of the camera it is harder for the 

camera to re-track it.  

• The Arduino mega has been changed to LattePanda Microcontroller because the 

Arduino Mega will not be able to handle the load of power. Moreover, the 

LattePanda is a combination of Arduino Mega and Raspberry Pi and it has more 

pins and USBs.  
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6.4 Project Timeline  
6.4.1 CPEG 475 CAPSTONE 1  
 

The following Gantt Chart shows the timeline of each task that will be completed in the 

current semester for the CPEG 475, as shown in figure 3.2.  

 
Figure 6.1: GANTT CHART FOR CPEG 475 

 
6.4.2 CPEG 480 CAPSTONE 2 
 

The following Gantt Chart shows the timeline of each task that will be completed in the 

next semester for the CPEG 480, as shown in figure 3.3.  

 
Figure 6.2: GANTT CHART FOR CPEG 480 
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6.5 Future Work  
 

For the ICU Drone project there are many implementations that can be done in order to 

improve our drone. However, doing this project in fixed period of time which led to less 

opportunities in order to expand beyond the mentioned goals and objectives of this project. On the 

other hand, these are the future work and implementations that could be considered for better use 

of the drone:  

 
• Making the ICU Drone to a waterproof drone where we keep all the microcontroller and 

the wires separately in small size of a container where water is able to reach it 

• Adjusting the speed of the drone by the user through the applicating which makes it 

easier for the user to control  

• Enabling voice command in order to easily turn on and turn off the ICU Drone instead 

of doing it manually  
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Appendix A 
 
Question 1: Which sector do you currently work in? 

 
 
 

Question 2: Have you ever used an auto follow drone? 
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Question 3: Thinking about auto follow, what kind of information or support would you find 
helpful? Please select all that apply.  
 

 
 

 

Question 4: Thinking about your own field, what type of output would you find useful to you? 
Please select all that apply.  



 106 

 

 
   

 

 

 

Question 5: Do you prefer an accurate camera in the drone or high-speed drone? 
 

 
 

Question 6: When you wear the wrist band and set the drone to auto-follow you and start 
filming, which direction do you prefer?   
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Question 7: After the drone take photos of you, do you prefer to send the data?    
 

 
Question 8: What is the purpose you will use the auto-follow drone?    
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Appendix B 
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Appendix C 
 
//this program will put out a PPM signal 

  

//////////////////////CONFIGURATION/////////////////////////////// 

#define chanel_number 6  //set the number of chanels 

#define default_servo_value 1510  //set the default servo value 

#define PPM_FrLen 22500  //set the PPM frame length in microseconds (1ms = 1000µs) 

#define PPM_PulseLen 300  //set the pulse length 

#define onState 1  //set polarity of the pulses: 1 is positive, 0 is negative 

#define sigPin 10  //set PPM signal output pin on the arduino 

////////////////////////////////////////////////////////////////// 

  

int step1 = 0;  // verable for first step of the flight 

int step2 = 0;  // verable for 2nd step of the flight 

  

  

  

  

/*this array holds the servo values for the ppm signal 

change theese values in your code (usually servo values move between 1000 and 2000)*/ 

int ppm[chanel_number]; 

  

int failSafePin = 7; 

int recordPin = 9; 
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int picturePin = 8; 

  

int failSafe = 0; 

int record = 0; 

int picture = 0; 

  

int x = 0; //cordienats for wrist band 

int y = 0; 

  

//--------------------- App connection ------------------------------ 

#define BLYNK_PRINT Serial 

#include <BlynkSimpleSerialBLE.h> 

#include <SoftwareSerial.h> 

// You should get Auth Token in the Blynk App. 

// Go to the Project Settings (nut icon). 

char auth[] = "YourAuthToken"; 

SoftwareSerial SerialBLE(10, 11); // RX, TX 

BlynkTimer timer; 

//--------------------- App connection ------------------------------ 

  

  

void failsafeFuncion() 

{ 

 // You can send any value at any time. 
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 // Please don't send more that 10 values per second. 

 Blynk.virtualWrite(V1, failSafe); 

} 

  

void recodFunction() 

{ 

 // You can send any value at any time. 

 // Please don't send more that 10 values per second. 

 Blynk.virtualWrite(V2, record); 

} 

  

void pictureFunction() 

{ 

 // You can send any value at any time. 

 // Please don't send more that 10 values per second. 

 Blynk.virtualWrite(V3, picture); 

} 

  

  

void setup(){   

  

  

 Serial.begin(9600); 

 SerialBLE.begin(9600); 
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 Blynk.begin(SerialBLE, auth); 

 Serial.println("Waiting for connections..."); 

  

 // Setup a function to be called every second 

 timer.setInterval(1000L, failsafeFunction); 

 timer.setInterval(1000L, recordFunction); 

 timer.setInterval(1000L, pictureFunction); 

  

  

 ppm[0]= 1510;  // intial values for each motor mid point 

 ppm[1]= 1510; 

 ppm[2]= 1560; 

 ppm[3]= 1510; 

 ppm[4]= 1510;  // channel is for failsafe 

  

  

  

  

  

 pinMode(sigPin, OUTPUT); // Our PPM signal is generated using that pin 

 digitalWrite(sigPin, !onState);  //set the PPM signal pin to the default state (off) 

  

 cli(); 

 TCCR1A = 0; // set entire TCCR1 register to 0 
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 TCCR1B = 0; 

  

 OCR1A = 100;  // compare match register, change this 

 TCCR1B |= (1 << WGM12);  // turn on CTC mode 

 TCCR1B |= (1 << CS11);  // 8 prescaler: 0,5 microseconds at 16mhz 

 TIMSK1 |= (1 << OCIE1A); // enable timer compare interrupt 

 sei(); 

 Serial.write('1'); // turn on serial communcation to get revieve data from python code 

 Serial.write('2'); // turn on serial communcation to get revieve data from python code 

} 

  

  

void loop(){ 

  

  

// ---------------------- runs app ------------------------------- 

 Blynk.run(); 

 timer.run(); // Initiates BlynkTimer 

// ---------------------- runs app ------------------------------- 

  

// ----------------------talks with python ------------------------------- 

if(Serial.available() > 0)  

{      // if data present from python 
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 x = Serial.read('1'); 

 y = Serial.read('2'); 

 Serial.write('0'); 

} 

// ---------------------- talks with python ----------------------------------- 

  

if( step1 == 0)  //  activate the drone by performing this combination for each channel 

{ 

delay(3000);  

 ppm[0] = 1010; 

 ppm[1] = 1010; 

 ppm[2] = 1010; 

 ppm[3] = 1990; 

 delay(4000); 

 step1 = 1;   // go to next step 

} 

  

  

if ( step1 == 1)  // lift off ppm[2] is the one responsbile for lift, notice we increaced the value 

{ 

 ppm[0] = 1510; 

 ppm[1] = 1510; 

 ppm[2] = 1900; // increase value for lift 

 ppm[3] = 1510; 
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 delay(3000); // lift the drone only for 3 seconds that will give us the desired hight 

 ppm[0]= 1510;  // then return each channel to its midpoint poisition   

 ppm[1]= 1510; 

 ppm[2]= 1560; 

 ppm[3]= 1510; 

 step2 = 1; 

} 

  

if( step2 == 1) 

{ 

   if ( y > 170) 

   { 

     ppm[2] = 1610; 

   } 

   else 

   { 

     ppm[2] = 1510; 

   } 

    

   if ( y < 100) 

   { 

     ppm[2] = 1410; 

   } 

   else 
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   { 

     ppm[2] = 1510; 

   } 

  

   if ( x > 170) 

   { 

     ppm[1] = 1610; 

   } 

   else 

   { 

     ppm[1] = 1510; 

   } 

    

   if ( x < 100) 

   { 

     ppm[1] = 1410; 

   } 

   else 

   { 

     ppm[1] = 1510; 

   } 

  

  

} 
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if ( failSafePin == HIGH) 

{ 

 ppm[4]= 1990; 

} 

  

 delay(10); 

  

} 

  

  

  

  

  

ISR(TIMER1_COMPA_vect){  //leave this alone 

 static boolean state = true; 

  

 TCNT1 = 0; 

  

 if(state) {  //start pulse 

   digitalWrite(sigPin, onState); 

   OCR1A = PPM_PulseLen * 2; 

   state = false; 

 } 

 else{  //end pulse and calculate when to start the next pulse 
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   static byte cur_chan_numb; 

   static unsigned int calc_rest; 

  

   digitalWrite(sigPin, !onState); 

   state = true; 

  

   if(cur_chan_numb >= chanel_number){ 

     cur_chan_numb = 0; 

     calc_rest = calc_rest + PPM_PulseLen;// 

     OCR1A = (PPM_FrLen - calc_rest) * 2; 

     calc_rest = 0; 

   } 

   else{ 

     OCR1A = (ppm[cur_chan_numb] - PPM_PulseLen) * 2; 

     calc_rest = calc_rest + ppm[cur_chan_numb]; 

     cur_chan_numb++; 

   }     

 } 

} 

[/code] 
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Appendix D 
 

# if we are using OpenCV 3.2 OR BEFORE, we can use a special factory 
# function to create our object tracker 
if int(major) == 3 and int(minor) < 3: 
 tracker = cv2.Tracker_create(args["tracker"].upper()) 
 
# otherwise, for OpenCV 3.3 OR NEWER, we need to explicity call the 
# approrpiate object tracker constructor: 
else: 
 # initialize a dictionary that maps strings to their corresponding 
 # OpenCV object tracker implementations 
 OPENCV_OBJECT_TRACKERS = { 
  "csrt": cv2.TrackerCSRT_create, 
  "kcf": cv2.TrackerKCF_create, 
  "boosting": cv2.TrackerBoosting_create, 
  "mil": cv2.TrackerMIL_create, 
  "tld": cv2.TrackerTLD_create, 
  "medianflow": cv2.TrackerMedianFlow_create, 
  "mosse": cv2.TrackerMOSSE_create 
 } 
 
 # grab the appropriate object tracker using our dictionary of 
 # OpenCV object tracker objects 
 tracker = OPENCV_OBJECT_TRACKERS[args["tracker"]]() 
 
# initialize the bounding box coordinates of the object we are going 
# to track 
initBB = None 
 
# if a video path was not supplied, grab the reference to the web cam 
if not args.get("video", False): 
 print("[INFO] starting video stream...") 
 vs = VideoStream(src=0).start() 
 time.sleep(1.0) 
 
# otherwise, grab a reference to the video file 
else: 
 vs = cv2.VideoCapture(args["video"]) 
 
# initialize the FPS throughput estimator 
fps = None 
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# loop over frames from the video stream 
while True: 
 # grab the current frame, then handle if we are using a 
 # VideoStream or VideoCapture object 
 frame = vs.read() 
 frame = frame[1] if args.get("video", False) else frame 
 
 # check to see if we have reached the end of the stream 
 if frame is None: 
  break 
 
 # resize the frame (so we can process it faster) and grab the 
 # frame dimensions 
 frame = imutils.resize(frame, width=500) 
 (H, W) = frame.shape[:2] 
 
 # check to see if we are currently tracking an object 
 if initBB is not None: 
  # grab the new bounding box coordinates of the object 
  (success, box) = tracker.update(frame) 
 
  # check to see if the tracking was a success 
  if success: 
   (x, y, w, h) = [int(v) for v in box] 
   cv2.rectangle(frame, (x, y), (x + w, y + h), 
    (0, 255, 0), 2) 
 
  # update the FPS counter 
  fps.update() 
  fps.stop() 
 
  # initialize the set of information we'll be displaying on 
  # the frame 
  info = [ 
   ("Tracker", args["tracker"]), 
   ("Success", "Yes" if success else "No"), 
   ("FPS", "{:.2f}".format(fps.fps())), 
                        ("x", x), 
  ] 
 
  # loop over the info tuples and draw them on our frame 
  for (i, (k, v)) in enumerate(info): 
   text = "{}: {}".format(k, v) 
   cv2.putText(frame, text, (10, H - ((i * 20) + 20)), 
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    cv2.FONT_HERSHEY_SIMPLEX, 0.6, (0, 0, 255), 2) 
 
 # show the output frame 
 cv2.imshow("Frame", frame) 
 key = cv2.waitKey(1) & 0xFF 
 
 # if the 's' key is selected, we are going to "select" a bounding 
 # box to track 
 if key == ord("s"): 
  # select the bounding box of the object we want to track (make 
  # sure you press ENTER or SPACE after selecting the ROI) 
  initBB = cv2.selectROI("Frame", frame, fromCenter=False, 
   showCrosshair=True) 
 
  # start OpenCV object tracker using the supplied bounding box 
  # coordinates, then start the FPS throughput estimator as well 
  tracker.init(frame, initBB) 
  fps = FPS().start() 
 
 # if the `q` key was pressed, break from the loop 
 elif key == ord("q"): 
  break 
 
# if we are using a webcam, release the pointer 
if not args.get("video", False): 
 vs.stop() 
 
# otherwise, release the file pointer 
else: 
 vs.release() 
 
# close all windows 
cv2.destroyAllWindows() 

 


