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Abstract — The integration of autonomous drones with pick-and-place mechanisms has garnered significant
attention in recent times. This research project focuses on the design and development of such drones, with a view to
their application in sectors such as logistics, agriculture, manufacturing, and healthcare. The core objectives of this
study involve designing and optimizing the mechanical structure, propulsion system, and control algorithms of the
drone. This meticulous approach ensures precise and efficient execution of pick-and-place operations. The drone
incorporates computer vision and machine learning techniques to identify and manipulate objects with a high degree
of accuracy. This level of intelligence is crucial for successful task completion. The research methodology adopted
an iterative process of prototyping, testing, and refinement, culminating in a fully functional autonomous drone
capable of navigating complex environments, detecting objects, and performing versatile pick-and-place tasks. This
research contributes significantly to the field of autonomous robotics by presenting a comprehensive approach to
designing and developing a versatile drone with a pick-and-place mechanism. It paves the way for groundbreaking
solutions across a range of industries.
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1. Introduction-

The field of robotics, particularly unmanned aerial vehicles (UAVS), is witnessing significant advancements. One
area of interest is the integration of autonomous drones with pick and place mechanisms, which has immense potential
for revolutionizing logistics, agriculture, manufacturing, and healthcare sectors. This research will focus on three
crucial aspects: Mechanical Structure, Propulsion System, and Control Algorithms. The physical framework of the
drone will be meticulously crafted to ensure robustness and maneuverability. Factors such as weight distribution,
material selection, and overall design will be carefully considered to optimize the drone's ability to carry and
manipulate objects while navigating complex environments.

The selection and optimization of the propulsion system are paramount for achieving precise flight control and
efficient energy consumption. This may involve exploring alternative power sources or innovative propeller designs
tailored to the specific weight and payload requirements of the pick-and-place operations. Finally, the development
of control algorithms will play a vital role in ensuring the drone's autonomy and ability to perform complex tasks. By
combining these three crucial aspects, this research aims to develop an advanced pick and place drone that can
revolutionize various industries and address complex challenges. The true power of drones lies within their
sophisticated control algorithms. These algorithms are expertly crafted to facilitate autonomous flight, object
recognition, precise pick and place movements, and real-time obstacle avoidance. We explore advanced control
systems that incorporate cutting-edge techniques like machine learning and computer vision to ensure a seamless and
adaptable operation.

The ability to accurately identify, grasp, and manipulate objects is essential for successful pick-and-place tasks. This
research aims to explore the integration of cutting-edge technologies. A robust computer vision system will be
installed on the drone to enable it to recognize and identify objects accurately. The system will be trained on a vast
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dataset of objects, allowing the drone to differentiate between target objects and their surroundings with high
precision. In addition, machine learning algorithms will be employed to refine the drone's grasping capabilities. By
analyzing past successes and failures, the algorithms will learn to adapt grasping strategies in real time, thereby
ensuring a high degree of accuracy and minimizing object damage.

The successful deployment of autonomous drones with pick-and-place mechanisms requires addressing several
challenges, such as obstacle avoidance, real-time decision-making, and robust object manipulation. The drone should
be equipped with robust obstacle detection and avoidance mechanisms that may involve using LIiDAR sensors, vision
systems, or both to navigate complex environments and
ensure safe operation. The dynamic nature of real-world

scenarios demands real-time decision-making capabilities for ﬂ%}
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grasp and manipulate objects securely, the pick-and-place
mechanism must be robust and adaptable. The design of the
mechanism will be carefully considered to ensure successful
object handling across diverse shapes, sizes, and weights.
This research project aims to make significant contributions
to the development of autonomous drones capable of pick-
and-place operations. The Drone Design Optimization will
provide valuable data and methodologies for optimizing the design and performance of drones for such tasks. The
Advanced Control Algorithms will play a crucial role in the development of sophisticated control algorithms that can
enable precise drone movements This research project aims to make significant contributions to the development of
autonomous drones capable of pick-and-place operations. The Drone Design Optimization will provide valuable data
and methodologies for optimizing the design and performance of drones for such tasks. The Advanced Control
Algorithms will play a crucial role in the development of sophisticated control algorithms that can enable precise
drone movements.
This technology has the potential to transform numerous industries, paving the way for exciting research
opportunities. We will investigate industry-specific applications to enhance the drone's capabilities for tasks such as
warehouse automation, precision agriculture, search and rescue operations, and medical supply delivery. Our goal is
to unlock the immense potential of autonomous drones equipped with pick-and-place mechanisms, ushering in a new
era of automation and efficiency across a wide range of fields. Join us on this journey as we explore the possibilities.
1.1.Problem Statement
e Current drone designs often struggle to integrate robust pick and place mechanisms without compromising
flight performance due to weight and power limitations.
e Existing gripper technologies lack the dexterity and adaptability required to handle objects of diverse shapes,
sizes, and textures, leading to potential manipulation challenges
e Effectively combining sensor data from LiDAR, cameras, and other sources remains a challenge, hindering
the drone's ability to fully comprehend its environment and make real-time decisions for safe and efficient
object manipulation.
e The additional power demands of operating pick and place mechanisms significantly limit current drone flight
times, restricting operational range and mission duration.
e Developing cost-effective and scalable pick and place mechanisms suitable for the mass production of
autonomous drones is crucial for widespread adoption across various industries.
1.2.Aim:

To Design Autonomous drone aim to revolutionize aerial operations by eliminating the need for direct human
control during flight. By leveraging artificial intelligence, sensors, and advanced navigation systems, the aim is to
enable drones to perform tasks independently, efficiently, and accurately.

1.3.0Dbjectives:

2. To design 3D model & Develop sophisticated navigation algorithms and systems to enable drones to
autonomously plan routes.

3. Improve energy efficiency and flight endurance to maximize the operational range.
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4. Optimize the drone's energy consumption and flight efficiency for extended mission durations.
5. Ensure the drone can handle a variety of object types, sizes, and weights in diverse environments.

2. Proposed Work:-
The project started by looking through research papers to find ones that were helpful. From this, we learned about
Drone. Following 3-D model and drafting were completed using SolidWorks software we manufactured the drone
arms and hub plates, integrating chosen components and design elements to create a functional prototype.
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Fig. 1 Proposed Model Setup

2.1.Design
In our research work, we are creating Drone capable of navigating rough and uneven terrain. To achieve this, we're
integrating a PID controller. This mechanism enables the Drone to control and maintain its altitude.

2.2.Calculation for Motor:

It is usually measured in RPM. Higher is the speed, more the current it draws. It also depends on KV ratings as RPM
is directly proportional to volts supplied. KV is defined as revolutions per volt. Below is the details of motor and
battery which we have used in our drone.

2.2.1. Motor specification:
Current: 12A
Battery: 2 or 3S ESC: 18A (30A suggested)
Thrust: 3S with 1045 propeller 800gm approx.
Weight: 50gm approx.
Input voltage: 16V (Max)

2.2.2. Battery specification:
5200mAh LiPo 3S
C-rating: 40C
Burst rating: 80CDimension: 137x28x44(mm)
Weight-360gm
Balance plug: JST XH
Discharge plug: XT-60 (60A)
Voltage: 11.1V

RPM= KV x Volts
Max voltage= 3.7x 3 (3S is the No. of cells in a battery and each cell carry 3.7V)
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=11.1V
Total estimated weight =9.32*9.081 =91.433 N = 100 N (Approximately).

RPM=1000 x 11.1
= 11000rpm (single motor)
Since we are using quad copter there are four motors.
Therefore,
Total RPM= 4 x111000 = 44400rpm
We have to attain RPM in range of 25-35000, hence our RPM is sufficient for stable flight

2.2.3. Calculation of Weight Drone:
It is one of the most important parameters in designing of drone as many other factors like torque, power etc. directly
or indirectly depends upon it. Below is the list of all parts and components weight

Arms- 50gm=50 x 4=200gm

Upper base plate- 47gm

Bushing-3.1gm=3.1 x 4= 12.4gm

Lower base plate-47gm

Landing gear=230gm

Nuts, bolts, washers-60gm

Robotic Arm = 200gm

Frame weight= 796.4~800gm

Electronic components-918gm

Hence, total weight will be frame weight plus weight of electronic components. Total weight= 1718gm (approx).

2.2.4. Calculation of Motor Torque:

The amount of thrust the motor are generating to lift the drone is known as torque. It depends upon the size of
motors lesser is KV rating, greater is the torque. Since our drone is freestyle and its aim is for pick and place goods.
We can assume that equipment’s up to 200g can mounted on it for transporting.
Self-weight of drone= 1718gm
Weight of payload=200gm
Actual/ Takeoff weight=1713+200= 1918gm
Using 2212, 1000KV motors with 1045 propellers
Max. Continuous current discharge = C-rating x Capacity

=40x5.2

=208 Ahr
Max. Continuous current = It is the maximum amount of current that battery could deliver before depleting.
Burst current discharge = 80 x 5.2 = 416Ahr
Burst current discharge = It is a current which a battery can discharge for a short period (say 10 sec)
Now, determining the current consumed by motors at full throttle. Current consumption of single motor = 12Ahr
(full throttle).
Therefore, current consumed by four motors = 12 x 4 = 48 Ahr
The motors together must produce thrust greater than the takeoff weight to hover the drone in air. Total weight that
must be overcome is 1713g. Hence, each motor has to produce at least 600g of thrust to surpass takeoff weight
To produce 600g of thrust current consumed by one motor is= 1.5 x 600/100 = 9Ahr
Current consumed by four motors =4 x 9 = 36 Ahr
Current consumption of one motor to produce 100g of thrust is

Amps (A) Load (g)
12 800
X 100
x=1.5
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Above is the current which is drawn by motors from battery to effective flying. Next is the flight time, one may find
out the flight time if current consumption of motors is derived. Flight time is the actual time that the pilot can control
or fly the drone. It is determined by using a formula, i.e

Flight time = (battery capacity x battery discharge/ Avg. Amp draw) x 60minutes

Avg. Amp draw = current consumed by motors + current consumed by other electronic components

= 36Ahr + 5Ahr
= 41Ahr
Therefore,
Flight time = (5.2 x 80%/41) x 60
= 6.08 minutes

(Note: We cannot drain the battery below 20% voltage as it will permanently damage it so effective capacity is only
80% is available for flight time)

Henceforth, we can say that the thrust produce by motors is 3200g and load which the drone has to handle is 1713g
including extra 200g for placing of good.

3. Components Description
After determining the necessary components, we proceeded to finalize our component selection. The components
were manufactured and subsequently assembled.

3.1.BLDC Motor
The Readytosky 2212 920KV brushless motor is a metal motor with a voltage of 12 volts and a speed of 920 RPM. It
weighs 191 grams and is compatible.

3.2.Propellers
The 1045 propeller is a 10 inch long propeller with a 4.5 inch pitch per revolution. It has wide and thin blades that
make it flexible in crash conditions and less likely to break. The 1045 propeller has a 15 degree angle at the end to
avoid whirlpool when the multi-copter is flying. It weighs 14 grams, has a shaft diameter of 6 mm, and is designed
for multi-copters.

3.3.Battery
The 5200mAnh is in reference to the battery capacity- meaning 5200 milla-Amp-hours. The amp-hour can be
misleading though. Basically the 5.2 amp hours means it can last 5.2 hours with a load of 1 amp or 1 hour with a load
of 5.2 amps.

3.4.ESC
An ESC 40A is an electronic speed controller that can drive motors that use up to 40A of current. ESCs control the
speed and direction of a motor by adjusting the battery's power feed based on signals from the receiver. The ESC
raises or lowers the voltage to the motor based on a signal from the flight controller, which changes the propeller's
speed.

3.5.Flight controller
The KK 2.1.5 is a flight controller board for multi-rotor drones. The LCD screen and built-in software make install
and setup easier than ever. A host of multi-rotor craft types are pre-installed, simply select your craft type, check
motor layout/propeller direction, and calibrate your ESCs.

3.6. Transmitter And Receiver
The Transmitter is an electronic device that uses radio signals to transmit commands wirelessly via a set radio
frequency over to the Radio Receiver, which is connected to an aircraft or multirotor being remotely controlled
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3.7.GPS module
A GPS drone is broadly defined as a drone that uses GPS positioning to hold its spot in its airspace in all three
dimensions. Many of these drones also have the ability to return to their launch point when the signal is lost between
the operator and the drone or when the battery level becomes critically low.

3.8.LiDar
LiDAR is a ranging device, which measures the distance to a target. The distance is measured by sending a short
laser pulse and recording the time lapse between outgoing light pulse and the detection of the reflected (back-
scattered) light pulse.

3.9.Camera
Drones now have many functions, ranging from monitoring climate change to carrying out search operations after
natural disasters, photography, filming, and delivering goods.

Fig.2 Circuit Connection

4. Results and Outcomes
In our research work, we proposed a fast and simple deep learning model for recognizing diseases in potato leaves.
This model used multi-level deep learning techniques to classify diseases like early blight and late blight. Initially, it
extracted features from potato leaf images and then developed a convolutional neural network for disease detection.
We also considered the impact of environmental factors on potato leaf diseases. We evaluated the performance of our
CNN techniques on another dataset, where they outperformed other methods. We compared our technique's
performance with existing studies in potato leaf disease detection. Our method was trained on the PLD dataset with
and without data augmentation techniques, achieving high accuracy, precision, recall, F1-score, and ROC curve. It
had fewer parameters and was simpler compared to state-of-the-art methods, resulting in significant savings in
computational cost and speed.

5. Conclusion

Every year, more than 20% of crop production is lost due to various plant diseases. Detecting diseases early is

crucial for improving productivity and product quality. Deep learning techniques, such as CNN models, play a vital
role in this process. In our study, we employed a fast and customized CNN model to detect and classify diseases in
potato plant leaves. The accuracy of our CNN method was determined to be 96 %. Our research involved identifying
the infected areas on the plant leaves across the entire leaf surface. The paper presents a novel autonomous vehicle
employing a rocker-bogie mechanism, featuring an active six-wheel configuration. Basic movements were validated
by implementing resolved velocity control on this autonomous vehicle prototype. The experiments confirmed the

JETIRGMO06007 \ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 40


http://www.jetir.org/

© 2024 JETIR July 2024, Volume 11, Issue 7 www.jetir.org (ISSN-2349-5162)

vehicle's successful navigation of various terrain surfaces.
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