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Mission & Background

Esotaira seeks to create an omnidirectional drone, one that can

move about any axis, using multiple drone arms and thrust

vectoring. This drone would be highly maneuverable through tight s
spaces, ideal for use in natural disasters or emergencies.

Four-Bar Linkage Design Process

Micro Servo * MATLAB optimization script evaluated millions of geometries against constraints:
* Actuatesthe arm through the linkage ti tion between 0° and 45°, peak torque 6 kg-cm limit, and actuation speed
‘%5. * \Water resistant design continuous moti W » P qu g mig, uatl P

- Hardened stainless steel gears for above 400 deg/s
s > cd durability * Optimized linkage lengths for the servo link, rocker link, coupler link, and ground link

/// * Transmission ratio balances torque, speed, and accuracy which directly affects whether

We have designed one of these drone arms, which quickly +(0.5° accuracy spec is achievable

actuates between 0° and 45° using a four-bar linkage. This
lightweight arm has high accuracy, allowing for a full drone to
have both high speed and omnidirectionality.

Linearity and Error Propagation

Servo Mounts

* Vertical mounts for alignment Pareto-Optimal Linkage Designs
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T-Bracket Mount

* Mounts arm to drone
* Screw for clamping and clocking the
drone arm
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Linkage Assembly
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Linkage coupler optimized for weight
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Aluminum Tube

* Designed for substitution with carbon
fiber arm
f | « Added rivets to counteract thermal
Omnidirectional Drone Configuration expansion on epoxy joint

* [nternally routed wires for motor

Max Error: #0.1858°
Spec: £0.5°
Margin: 0.3142° 0.05

* Slot milled in rocker for weight savings Geometry ""JJJ*SN,»,%?.‘:{’ 101
« Plastic blend bushings with shoulder e )
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Pareto plot shows all valid designs and creates a Selected final geometry from Pareto front based
front of optimal designs on highest linearity and lowest error propagation

across the full range of motion

Key Requirements
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Arm Clevis

Propeller can move between 0° and 45° Slote o vt et o Motor Assembly
Arm a igns with drone’s zero point oS o.r \.Nelg e UC.Ion : r * Machined slots for weight reduction .

. P  Brass oil infused bushings with , . Bracket for zip-tie wire retention Coupler Link
Propeller alignment tolerance of +/- 0.5° shoulder screws for reduced friction .

* F90 1300 kV Motor

Servo Link

Motor assembly rotates at a minimum of 400 deg/s .
Arm Weight less than 225 g |
Vibration no greater than 2.5 m/s2 while operating Rocker Link
Arm is durable and able to withstand minor impacts
Pass IP53 dust- and water- based testing :
Ground Link
Rotor Bumper Guard :
« Designed to protect against minor impacts SySte m D |1d gra m
* Low interference with propeller airflow
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Thrust w/o Bumper Guard 1499.1 ¢ ! ¢ o . "’0':0.::0 ....' oo’ © 22 : * |ntegrate 8-12 arms onto one drone to allow for omnidirectional flight,
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