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ABSTRACT :

The proposed RC (Radio-Controlled) Flying Bird is a bioinspired aerial platform that generates comparable flight performance to that of real birds using its
flapping-wing actuated mechanisms. At the heart of the project is ornithopter technology, an early flight mechanic that generates the necessary lift and thrust via
movement of the wings as opposed to the more traditional fixed-wing or rotary-wing drone. Lighter parts of carbon fiber and polymers have been used for
greater vehicle efficiency and aerodynamics. The innovative wing flapping, tail movement and directional control can be achieved while utilizing a
microcontroller based system paired with servo motors and a radio transmitter. And spark-powered drones, up close, is a very effective, eco-friendly alternative
that could be used in its surveillance, environmental and aeronautics face, also in entertainment.
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Introduction :

RC Flying Bird, utilizing a flapping-wing mechanism Details: Bio-inspired flyer mimics birds' natural flight. This works on ornithopter tech, as
opposed to normal fixed or rotating wings that drones use, but it uses controlled flapping movement of the wings to provide thrust and lift.

Define User-Based Problem

The RC flying bird faces challenges like flight instability, short battery life, complex controls, low durability, limited payload capacity, high costs,
environmental sensitivity, and imprecise flight paths, affecting user experience and functionality O Limited Flight Stability Users may face difficulty in
maintaining stable flight due to the complex aerodynamics of flapping wings, especially in windy conditions. o Durability Issues — Frequent flapping
motion and lightweight materials can lead to structural wear and tear, requiring regular maintenance and repairs. 0 Environmental Sensitivity — Adverse
weather conditions such as rain, strong winds, and extreme temperatures can affect flight performance and durability o Short Battery Life — The
continuous movement of flapping wings consumes more energy than traditional drones, leading to shorter operational times

Problem Definition

The paper discusses a cradle-to-grave competition of integrated efficiency and ease-of-use challenges for RC Flying Birds for a real-life, long-distance
flying problem, including a number of limitations and shortcomings associated with existing implementation methodologies like unstable dynamics of
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flight, high-energy footprint, complicated control system, structural fragility, inferior design of payloads and high sensitivity to outside climate
conditions that are available and widely used as of October 2023. Figuring out this kind of stuff will require novel approaches in aerodynamics,
material choice, power efficiency, and flight control systems, which will contribute to stability, durability, and overall performance.

Literature survey :

RC flying birds are studied through data up to October 2023 The priority research directions for RC flying birds are flap-wing aerodynamics, composite
materials, including basic carbon fiber, as well as control system algorithms on microcontrollers, and so on for flight stabilization and the energetic
flights. The studies may stress hardware payload mins, power consumption issues, environmental conditions sensitivity — we are developing advanced
PID controllers, Al-based stabilization and hybrid power solutions to enhance performance. However, not that we have a lot to do for the realistic
functionality yet (wing actuation, and automation, and all of that design properties).

Ornithopter Flight Mechanics
Insectoid drones which are disabled to fly: (002): Understanding bio-inspired flight mechanisms: Some studies from papers which investigate bio-
inspired flight mechanisms show that how flap-wing generate lift and thrust mechanisms closer to natural bird flight configurations. Most performance

of RC flying birds are improved based on studies about wing kinematics, aerodynamics and energy efficiency.

To overcome the issues in the present scenario, a wireless present system using resonant inductive coupling and electromagnetic induction has been
proposed.

2.2. Material Advancements for Lightweight Structures

According to research, flexible membranes, lightweight polymers, and carbon fiber composites improve durability without sacrificing flight efficiency.
Innovations in biomimetic wing design have improved lift-to-weight ratios, reducing power consumption .

2.3. Control Systems and Flight Stability

Advanced microcontroller-based control systems using PID (Proportional-Integral-Derivative) controllers and Al-based stabilization algorithms have
been developed to enhance maneuverability and minimize flight instability.

2.4. Challenges in Real-World Implementation

Despite advancements, studies acknowledge issues such as difficulty in precise control, vulnerability to environmental conditions, and limited payload
capacity, requiring further improvements in wing actuation mechanisms, aerodynamics, and automation
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Figure 2: Design of circuit

Working of the Circuit:
1.  Remote Control Input
e  The RC transmitter sends signals to the receiver on the bird.
e The receiver decodes the signals and passes them to the microcontroller
2. Wing Flapping Mechanism
e The microcontroller controls the gear system.
e This system converts rotational motion and making the wings move up and down.
e  The bevel and spur gears work together and makes the wing to move up and down.
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Direction Control (Tail)

A servo motor adjusts the tail position, changing the bird’s direction

The tail functions helps the bird to glide, and turn, and maintain balance.

Power ( Battery)

A 2200mah Li-Po battery powers the system and give supply to microcontroller and servo motor

Landing and Stability

The system is designed to allow controlled descent by adjusting the wing angle and reducing flapping speed.
The tail assists in smooth landings and maintaining balance during flight.

1. Circuit Diagram :
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Fig 3 :Circuit Diagram

Working of Block Diagram:

1. Motor Rotation: A servo motor generates rotational motion based on signals from the micro controller This rotation drives the main gear
system.

2. Wing Flapping Action: The spur gears further control the speed and force of the wing’s movement.The wings move synchronously,
generating both lift and thrust to keep the bird airborne.

3. Bevel Gear Transmission: In some designs, bevel gears transfer rotational motion at an angle, redirecting power to the flapping wings.

4.  Tail Adjustment (Steering Control):A separate servo motor may control a tail gear system, adjusting the tail angle to change direction and
maintain flight stability.

Working Flow:

User Input (RC Transmitter) — Signal Received (RC Receiver) — Processed by Microcontroller — Controls Servo Motors — Gear System
Converts Motion — Wings Flap to Generate Lift & Thrust — Tail Adjusts for Stability & Direction — Controlled Flight.

Hardware Description :

Arduino Nano

Function: Acts as the brain of the system, processing signals from the RC receiver and controlling the servos..
Features: Low power consumption and compact size for lightweight flight

Fig. 4.1 Arduino Nano
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RC Transmitter & Receiver (2.4 GHz System)

e  Function:Transmitter: Sends user commands for wing flapping, direction, and speed. Receiver: Receives signals and forwards them to the
microcontroller
e  Features: Long-range control with minimal signal interference.

Fig. 4.2 Fs-i6
Servo Motors

Function: Tail Servo: Adjusts the tail for stability and direction control.
Features: High precision, lightweight, and energy-efficient motion control.

Fig. 4.3 Servo Motor
4.4. Power Source (Li-po Battery 2200mah)

e  Function: Provides energy for the microcontroller, servos, and receiver.
e  Features: Lightweight, high energy density, and rechargeable for extended flight time.

Fig. 4.4 Power Source
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4.5. Wings (Form)

e  Function: Mimics real bird wings, generating lift and thrust for flight.
e  Features: Flexible and durable material ensures efficient aerodynamics.

Fig. 4.5 foam
3.6. Gears Mechanism (Spur Gear)

e  Function: Converts rotational motion from the servo motor into flapping motion for the wings.
e  Features: Efficient transmission of motion for smooth and synchronized wing movement.

Spur Gear Model

Fig. 4.5 Gears

Future Directions :

e Al-Based Autonomous Flight — Implement machine learning for self-stabilization and obstacle avoidance.

. Energy-Efficient Power Systems — Develop solar-powered or hybrid battery solutions for extended flight.

e Advanced Wing Mechanisms — Use biomimetic materials for flexible, natural wing motion.

. Enhanced Control and Navigation — Integrate GPS tracking, IMU sensors, and gyroscopic stabilization.

. Lightweight and Durable Materials — Utilize nanomaterials and self-repairing polymers for longevity.

. Increased Payload Capacity — Add miniature cameras and sensors for surveillance and monitoring.

. Real-World Applications Expansion — Use in wildlife monitoring, military surveillance, and disaster response.

Conclusion :

The RC Flying Bird is an innovative bio-inspired aerial system that replicates natural bird flight using a flapping-wing mechanism. It integrates
microcontroller-based control, servo motors, and a gear system to achieve stable and efficient flight. Despite challenges like flight stability, power
consumption, and payload limitations, advancements in Al, energy-efficient power systems, and biomimetic materials can significantly enhance its
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performance. With potential applications in wildlife monitoring, surveillance, and research, future developments will make RC flying birds more
autonomous, durable, and versatile, bridging the gap between nature and technology.
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