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Drones in the Air
Up, up, and away! Drones have taken everybody’s imagination by storm in recent years. 
Promises of packages being delivered to your door with everything from hot fresh pizza 
to a new item from your favorite retailer, as well as the ability of first responders to reach 
remote locations with lifesaving equipment in a moment’s notice – these are the dreams 
of a future with drones. But what is needed for any of this future to happen, engineering 
drones for these and other tasks? Welcome to the world of aerospace engineering, you 
now have the opportunity to figure out this future!

Did You Know?
In remote areas of Africa, drones are used for delivering medical shipments because it 
would take longer to deliver the items over land. You can read more about this lifesaving 
use for drones here: https://dronedj.com/2022/02/18/zipline-expands-drone-deliveries-
of-medical-supplies-to-kenya/.

Design and Iterate
You have a system for building and adding to your drone that makes it quick and simple 
to make changes to the basic design of the drone. This will enable you to design, build, 
and test a drone and then make improvements to test the drone again. This design, 
test, and redesign process is known as iteration. Depending on the time you have 
available, the system you have will enable you to compare multiple possible solutions to 
a problem based on how well each solution is likely to meet the parameters that have 
been set.

Batteries and Charging
In order for your drone to operate at maximum capacity, the batteries should be fully 
charged. Locate the charger, Micro USB cable, and batteries. Plug these in while building 
your drone.

Glossary 
terms: 

Aerospace Engineer – an engineer who 
works with designing, building, and testing 

aircraft, including drones, to meet goals

iteration – refining a product or process 
by tweaking the later version and then 

starting over

GETTING STARTEDGETTING STARTED
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CONTROLLER FUNCTIONSCONTROLLER FUNCTIONS

Yaw Left Roll Right

Drone Controller Functions
Refer to this diagram for the functions on the drone controller included with your kit.
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CONTROLLER FUNCTIONSCONTROLLER FUNCTIONS
Speed – The drone’s responsiveness to the controller’s commands is adjusted into three 
different modes by pressing and releasing this button.

•	 Slow – The drone operates more gently to the commands input at the controller. 
This mode is recommended for a beginner drone pilot.

•	 Medium – The drone operates intuitively to the commands input by the 
controller. This mode is recommended as you gain experience as a drone pilot.

•	 Fast – The drone operates rapidly to any commands input by the controller. This 
mode is recommended only after extensive experience as a drone pilot.

Flips – When this button is pressed, the drone enters flip mode. While in flip mode, the 
right joystick on the controller can be used to perform a flip by pressing one of the four 
directions forward, backward, left, or right.

Ascent/Descent – This is the throttle; it controls the speed of the motors. Pushing up 
causes the drone to go straight up; pushing down causes the drone to go straight 
down.

Yaw Left/Yaw Right – Rotates the drone around the center of the drone body. It is used 
to change the direction the drone is pointing. Pushing left rotates the drone to the left; 
pushing right rotates the drone to the right.

Pitch Forward/Pitch Backward – Tilts the drone forward or backward. Pushing up tilts 
the drone forward, and it moves forward. Pushing down tilts the drone backward, and 
the drone moves backward. 

Roll Left/Roll Right – Tilts the drone to the left or right. Pushing right tilts the drone to 
the right, and it moves to the right. Pushing left tilts the drone to the left, and the drone 
moves to the left.

Takeoff/Land – Pushing and releasing this button will make the drone take off when 
not flying and land when flying. Pushing and holding when the drone is in flight will 
activate the emergency landing feature, and the drone’s motors will immediately stop 
spinning, and the drone will fall directly to the ground.

Power On/Off – Pushing and releasing this button will turn the remote on or off.

Headless/Normal Mode – In normal mode, left and right are always in reference to the 
drone’s left and right. In headless mode, left and right are in reference to the controller’s 
left and right when facing the drone.

Tune/Normal Mode – In normal mode, the controls operate the motors to cause 
movement in the drone. In tune mode, the power sent to each of the motors is adjusted 
to balance the flight characteristics of the drone. Each time the drone is restarted, the 
previous tuning returns to the default.
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DRONE FLIGHTDRONE FLIGHT
First Flight Activity
You’re ready to fly! Use the following checklist to check off when you practice each of 
the skills as you practice flying your drone. Rate your skill from one to five on each skill. 
As with any skill, practice makes you better, so don’t be discouraged if you aren’t a five 
the first time. You might need to align your motors when taking off for the first time. 
Make sure the props on the motors are aligned with the drone’s body. (Hint: You can use 
the connectors on the motor mounts and drone body to help you line up the motors 
and the body.) If the drone flies unpredictably or not at all, see the troubleshooting 
section of this guide for help.

Activity Extension
Find a way to construct the drone to make it easier to tell which is the front of the drone 
and which is the back of the drone when it is in flight. What’s the biggest drone you can 
build and get in the air? What’s the smallest drone you can build and get in the air?

Skill Status

Pairing  1     2     3     4     5

Takeoff  1     2     3     4     5

Landing  1     2     3     4     5

Yaw left 180°  1     2     3     4     5

Yaw right 180°  1     2     3     4     5

Ascend one meter  1     2     3     4     5

Descend one meter  1     2     3     4     5

Roll left one meter  1     2     3     4     5

Roll right one meter  1     2     3     4     5

Pitch forward one meter  1     2     3     4     5

Pitch backward one meter  1     2     3     4     5

Navigate around an obstacle in Slow Speed Mode  1     2     3     4     5

Navigate around an obstacle in Medium Speed Mode  1     2     3     4     5

Navigate around an obstacle in Fast Speed Mode  1     2     3     4     5
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BEYOND THE BUILDBEYOND THE BUILD
Do Some Engineering!
On the drone body and the motor mounts are connection points where you can attach 
additional support beams. You can use these to engineer supports for carrying packages 
for delivery or adding landing struts to the drone. Your imagination is your limit! You 
also have some frame expansion connectors you can use to help design and build other 
capabilities into your drone.

The tubes will also fit snugly into the through portion of the 90-degree through 
connectors. These connectors can be used to create extensions for the drone. These 
extensions can be used to create drone features designed to carry payloads, extend the 
drone’s landing footprint, or add accessories.

Design and build a drone to deliver some objects. But be careful – the more weight 
you add, the less flight time your drone will have. After you are successful, try and 
improve your design and make changes to your drone to make it more efficient in 
carrying the load.

Drone Frame Expansion Connectors
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Problem Possible Solutions

Drone won’t 
take off.

The drone is too heavy. The maximum weight the drone can lift 
is between 65 and 75 grams. The drone with the battery in its 
lightest configuration is about 50 grams.

The props are flipped. If the A and B props are on the wrong 
motors, they will push down instead of up, preventing the drone 
from taking off.

The battery is too low. When the battery is critically low, the drone 
will land automatically and will not take off.

Drone flips over 
on the ground 
when taking off.

Two of the props are not on the correct motors. The A and B props 
must be on the correct motors; if two are correct and two are 
incorrect, the drone will flip over during takeoff.

Drone flies 
erratically or 
spins after 
taking off.

The motors might not be aligned correctly. If one or more motors 
are not aligned in the same plane as the others, the drone will fly 
erratically; drift left, right, forward, or backward; or fly in circles 
after takeoff. This can also happen if one or more drone arms are 
damaged or bent. This will require replacing the damaged drone 
arm to fix.

Drone drifts 
toward one of 
the motors.

This usually indicates that one of the arms of the drone is a 
different length than the others. You should ensure all the drone 
arms are the same length. This can also happen if one of the drone 
motors is damaged and not spinning as fast as the other motors. 
The only solution to this is replacing the motor.

Troubleshooting

TROUBLESHOOTINGTROUBLESHOOTING




