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Introduction:

The creation of an ornithopter marks a major leap forward in the world of biomimetic
robotics, as it seeks to mimic the way birds fly. Unlike traditional drones that use fixed
wings or rotors, ornithopters bring a whole new level of agility and efficiency with their
flapping wings. This project tackles various challenges, including the complexities of
aerodynamics, power usage, and ensuring the structure is strong enough to function
well. The ornithopter features 3D-printed parts made from PLA and ABS, and uses
lightweight materials to enhance its performance. Its potential applications range from
aerial surveillance and environmental monitoring to educational research, showcasing

its importance in both robotics and aerospace engineering.
Objectives:

1. Create a sleek, lightweight ornithopter using parts made from 3D printing.

2. Focus on achieving smooth and efficient flapping-wing flight by taking
inspiration from nature.

3. Build accurate control systems to enhance maneuverability and stability.

4. Work on optimizing power efficiency and ensuring the structure is strong enough
for longer flights.

5. Test and refine the prototype through a series of trials in controlled settings.
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Methodology:
1. Design & Component Selection:

=  Wingspan: 1200-1400 mm; aiming for a target weight of around 400 g.

» Materials: Using 3D-printed gears made from SLS nylon, carbon fiber rods,
and ripstop nylon for the wings.

=  Motor: A 2627 2450KV brushless motor paired with a two-stage gearbox that

has a 1:84 reduction ratio.
2. Mechanical System:

= A gear-driven flapping mechanism that operates at 5—7 Hz for wing motion.

» Tail assembly equipped with Hitec HS-65MG servos to control pitch and roll.
3. Electronics & Control:

* A Flysky CT6B remote for seamless wireless communication.
= SWIFT 30A ESC and a 2S Li-Po battery to manage power.

4. Fabrication & Testing:

» The body and gears and the Frames are 3D-printed.
= Conducting ground and flight tests to assess stability, efficiency, and

maneuverability.
Result:

» Successfully maintained stable flight with a flapping rate of 5.4 Hz while keeping
the weight below =1000 g.

» Showcased the ability to make remote-controlled directional changes using tail
Servos.

= Enhanced power efficiency to achieve a flight time of approximately 8 to 10

minutes.

Conclusion:
The prototype proved that flapping-wing flight is not just a dream, thanks to some clever

biomimetic principles. By combining 3D printing, and lightweight materials, we
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achieved a flight that’s both efficient and easy to control. This project is a step forward
in the world of aerial robotics, opening up exciting possibilities for uses in surveillance,

environmental monitoring, and even education.

Future Scope:

1. Autonomy: Implement Al and machine learning for obstacle avoidance and
adaptive flight.

2. loT Integration: Real-time telemetry and cloud-based data logging for
performance analysis.

3. Material Enhancements: Carbon fiber composites and flexible 3D-printed
materials for improved durability.

4. Solar Power: Integrate lightweight solar panels to extend flight duration.

5. Swarm Technology: Develop collaborative ornithopter swarms for large-scale

missions.
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