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PROJECT DEFINITION

To design developed security monitoring instrument that 
can help in reaching far places very fast.
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PROJECT OBJECTIVES

• Increase personal and property safety and security 
control.

• Encourage the idea of substituting human guard by 
robotic surveillance device with more capabilities.

• Monitoring contaminated facilities by taking live video 
for security purposes.

• Demonstrate how to build your own security quad-
copter in simple way.
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PROJECT SPECIFICATIONS

• Assumes power system that operates on 11.1 V and 5200 mA 
battery.

• Maximum flying time: 60 minutes continuously.

• 1.2 Km remote control

• BLDC motor 11100 RPM 

• KK 2.1 flight controller

• Propellers are 10 to 11 inches
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PROBLEM STATEMENT

We design this quad-copter to address and have a live 
video of dangerous intrusion incidents and 
contaminated confide places with minimum human 
risks.
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FUNCTIONAL DIAGRAM
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PROJECT ARCHITECTURE
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BACKGROUND

• Definition: 

Drones are formally known as unmanned aerial vehicles 
(UAVs) or unmanned aircraft systems (UASes). 

Essentially, a drone is a flying robot. The aircrafts may be 
remotely controlled or can fly autonomously through 
software-controlled flight plans in their embedded systems 
working in conjunction with onboard sensors and GPS.
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WHY FLY DRONES?

• Security monitoring

• Remote sensing for mapping and surveying

• Crop, soil and irrigation monitoring in agriculture field

• Documentation with aerial imaging.

• Drones as first responders in accident, fire or crisis.
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BACKGROUND: CLASSIFICATION OF DRONES
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FIRST PILOT VIEW (FPV) FLYING UAV 
DEPARTMENT OF AEROSPACE 
ENGINEERING, MIT 

• (i) An UAV is stabilized in using onboard Flight
stabilization system. The directional control will be
done by the ground station pilot through long Range
FPV system and by using rudder control only.
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DESIGN, IMPLEMENTATION, AND TESTING OF A 
UAV QUADCOPTER, MARCH 2013 

• The quadcopter must be capable of flying 
and landing in stable manner. 
Determining its current location using 
GPS data. 

• The quadcopter must be capable of doing 
the following commands: 

• Auto-landing • Auto-move

• Auto-homing • Hold position 
. 
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Previous Projects (2)



PREVIOUS PROJECTS SUMMARY 
Projects Case 1 Case2 Our Project

Autonomous √

Accelerometer √
√ √

Camera attached √
√

Custom frame √ √ √

Custom design √ √ √

Flight controller Naze32 Pixhawk PX4 KK2.1

Complexity Difficult Difficult Easiest 
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PLANNING: KEY POINTS ON PROJECT PROGRESS

• The project feasibility was verified by conducing the following

• Finalizing idea and design of the project

• Offering components according to design requirements

• Acquiring materials 

• All the materials are not available locally and need to be ordered. 

• The testing can be performed in PMU sport center and does not require any 
specific special tools
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CONTRIBUTION OF TEAM MEMBERS 
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Task Faisal Hussain Youssef Fahad Task Total

Search & acquire 

components
30% 20% 35% 15% 100%

Design Subsystems 25% 30% 20% 25% 100%

Test Subsystems 20% 25% 25% 30% 100%

Write Reports & 

Presentations
25% 25% 20% 30% 100%



BUDGET ESTIMATE
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No. Description Quantity Unit cost (sr) Total cost (sr)

1 Motor speed controllers (ESCs) 12 50 600

2 Flight controller 1 300 300

3 Frame 1 170 170

4 Battery 1 300 300

5 Propellers 25 5 125

6 Camera 1 200 200

7 Connectors 70

8 Motors 10 80 800

9 FPV receiver 1 500 500

10 Transmitter and receiver 1 300 300

Total 2795



• Frame: Strong, light weight

• Transmitter and Receiver: LCD for feedback, Affordable

• Motors: BLDC 

• ESC: Basic 30A ESCs are used

• Landing gear: Strong and made of material which provides 
better resistance to damage on hard landings

• Controller: KK Board 2.1 easy to configure, built in sensors
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PROJECT DESIGN: BLDC MOTORS
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Type DC BLDC

Weight 75g 50g

Rpm 13KV 1000KV

Cost 80 80



PROJECT DESIGN: TRANSMITTER
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Type Hitec RCD IFS-TM10 RC 

Weight 900g 392g

Channel 4 6

Control
Range

800m 1.2km



PROJECT DESIGN: FRAME 
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Type 3D printer YoungRC F450

Weight 900g 500g

Metal PLA (Polylactic Acid) Plastic and Fiber Glass

Cost 700 200
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DESIGN SUBSYSTEM 1 (HARDWARE)

Soldering wires to the base and ESC’s

Connecting the XT60 Plug
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Connect the Arms, landing gears to the base

DESIGN SUBSYSTEM 1 (HARDWARE)
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DESIGN SUBSYSTEM 2 (SOFTWARE)

Flight mode Calibration
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DESIGN SUBSYSTEM 2 (SOFTWARE)

Self leveling settings
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DESIGN SUBSYSTEM 3 (COMMUNICATION)

Binding receiver and transmitter

Connect receiver to flight controller



TESTING

27Testing the direction of rotation 

for each motor

Checking connection of transmitter 

to receiver and flight controller
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TESTING 

Test the RPM for each motor
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FLIGHT TEST (1)



• PROBLEMS
1. Quadcopter flying downward

2. ESCs heating up

• SOLUTIONS
1. Flip the propellers

2. Reduce the current flowing to the ESCs by reduce the gain.
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FLIGHT TEST (1)
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FLIGHT TESTS 2 
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• PROBLEMS
1. Unequal speed of motors  

2. Unbalance due to the spanning 

• SOLUTIONS
1. Measured the RPM by digital tachometer 

2. Replaced the damage motors 

FLIGHT TEST (2)
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FLIGHT TEST (3)
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FLIGHT TEST (3)

• PROBLEMS
1. Difficult to control while flying  

• SOLUTIONS
1. Need training course in order to fly perfectly
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FLIGHT TEST (4)
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VIDEO STREAMING 
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AFTER FLIGHT TESTS



STRANDED  

1. CE standard

CE marking on a product is the manufacturer’s declaration that the product complies with the essential requirements 
of all the Directives/ Regulations that apply to it.

2. ASTM F963-11 standard

ATC is a fully CPSC  accredited lab that provides toy safety testing and product certification conforming to many 
industry standards.

3. ISO 8124-1:2018 standard

The requirements in ISO 8124-1:2018 apply to all toys, i.e. any product or material designed or clearly intended for use 
in play by children under 14 years of age
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RECOMMENDATION 

1. Use carbon fiber frame instead of plastic since it has better resistance against hard landing.

2. Order more than what you need since the components are not available locally.

3. Use KK 2.1 flight controllers since it is the easiest to use for beginners.
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