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ABSTRACT

Leading the way in robotics innovation, NewAge Robot provides custom PCB design solutions
for a variety of uses. NewAge Robot's experience covers a wide range of industries, from
providing search and rescue robots with strong obstacle navigation capabilities to enabling
soccer robots with agile motion control. Their precisely calibrated circuitry improves the



accuracy of painter robots and increases the productivity of floor sweeper robots. Additionally,

NewAge Robot's breakthroughs include specialized fields such as the complex coordination of
the 3D scanner PCB Arduino Shield Orchestra and magnetic wall climbing robots,
demonstrating their dedication to leading innovation and expanding the frontiers of robotics
with unmatched PCB designs.

INTRODUCTION

The printed circuit board, or PCB, is the cornerstone of contemporary innovation in the rapidly
developing field of electronics. From crude hand-drawn layouts to the high-tech
computer-aided design (CAD) software of today, PCB design has developed into an exact art
form that powers almost all of the electrical devices we use on a daily basis. The usefulness,
dependability, and efficiency of electronic systems are greatly influenced by PCB design, which
serves as the framework for the mounting and interconnection of electronic components. This
investigation into PCB design reveals the complexities of the routing, layout, and optimization
procedures engineers use to turn abstract drawings into functional circuitry.

Utilizing state-of-the-art technology and knowledge, NewAgeRobot provides a wide array of
PCB solutions that are customized to match the specific requirements of its customers.
NewAgeRobot provides cutting-edge solutions for a variety of applications by combining a team
of skilled engineers with sophisticated design technologies, such as CAD and EDA tools. Using
its thorough understanding of PCB design concepts, NewAgeRobot creates small, space-saving
layouts for IoT devices as well as complicated multilayer boards for high-performance
computing. This allows for the delivery of dependable, efficient, and affordable solutions.
NewAgeRobot guarantees that its PCB solutions not only meet but surpass industry
requirements by keeping up with the most recent developments in technology and
manufacturing techniques. This gives clients the confidence and precision to confidently realize
their ideas.

Problem Statements and Offered Solutions

Signal Integrity Issues
Problems with high-speed signals include crosstalk, reflections, and signal distortion.

Make use of appropriate signal routing strategies, such as signal length matching, differential
signaling, and controlled impedance traces. Analyzing signal integrity prior to fabrication can
be aided by the use of simulation tools.



Thermal Management

The PCBs components produce heat, which can cause thermal problems that impair
dependability and performance.

To effectively distribute heat, use appropriate heat dissipation techniques including copper
pours, heat sinks, and thermal vias. Thermal management can be optimized through thermal
analysis using simulation tools.

Component Placement

Component placement errors can result in longer traces, higher EMI, and more challenging
routing.

Optimize component placement by using automated placement algorithms that take signal flow
and thermal factors into account. Adhere to recommended procedures, which include arranging
high-speed components in close proximity to one another and grouping relevant components
together.

EMI/EMC Compliance

Electromagnetic interference (EMI) and electromagnetic compatibility (EMC) issues can lead to
malfunctioning and non-compliance with regulatory standards.

Design PCB layout with proper grounding techniques, signal isolation, and shielding. Conduct
EMC testing during the design phase using simulation tools to identify and mitigate potential
issues.

Manufacturability

Designs that are difficult or expensive to manufacture can lead to delays and increased
production costs.

Design for manufacturability (DFM) by considering manufacturing constraints such as
minimum trace width, minimum annular ring, and component tolerances. Collaborate closely
with PCB manufacturers to optimize the design for fabrication.

Component Selection and Availability

Limited availability or obsolescence of components can disrupt the PCB design process.



Conduct thorough research on component availability and lifecycle, and choose components

with long-term availability. Utilize component libraries that are regularly updated and
collaborate with suppliers to ensure component availability.

Cost Optimization
PCB design costs can escalate if not managed efficiently.

Optimize the design for cost by considering factors such as material selection, layer count, and
component placement. Utilize cost estimation tools to evaluate the impact of design decisions
on manufacturing costs.

Design Documentation

Inadequate documentation can lead to misinterpretation and errors during fabrication and
assembly.

Maintain comprehensive design documentation including schematic diagrams, PCB layouts, bill
of materials (BOM), and assembly drawings. Use standardized formats and version control
systems to ensure clarity and accuracy.

Methodology
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Different Layers Configurations
Single-Sided PCBs

These are the simplest type of PCBs, with

components mounted on one side of the substrate
material (typically fiberglass reinforced epoxy).

Copper traces are on one side only, and the other
side is usually covered with a solder mask.
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Double-Sided PCBs

Single-Sided PCBs

Components can be mounted on both sides of the substrate, and there are copper traces on

both sides. These are more complex than single-sided PCBs and often require plated
through-holes or vias to connect traces on the two sides.

Double-Sided PCB
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Multilayer PCBs

These PCBs have three or more layers of substrate material sandwiched together with copper
traces and insulating layers in between. They provide greater complexity and higher component
density compared to single or double-sided PCBs. The layers are interconnected with vias.

Multi-Layer PCB
Four Layer PCBs

A common type of
multilayer PCB,
consisting of four layers
of substrate material

with copper traces on
both sides and inner

layers. They are often
used in complex electronic devices like smartphones, computers, and networking equipment.

Six-layer, eight-layer, and higher-layer PCBs

These PCBs have more layers, providing even greater flexibility in routing traces and placing
components. They are used in high-density and high-performance electronic devices.



1 Signal Layer

12 Ground Plane
13 Signal Layer
1] Pawer Plane
1] Ground Plane
16 Signal Layer
SIx Layers PCB High-Layer PCB
Rigid PCBs

Solid substrate materials, such as fiberglass (FR4), epoxy, or phenolic resin, are used to make
rigid PCBs. These materials give the board strength and stiffness, which makes them
appropriate for a variety of uses. The most prevalent kind of PCBs are rigid PCBs, which are
found in a wide range of electronic gadgets. They have good mechanical and electrical qualities
and are reasonably cheap to produce.Applications requiring flexibility or bendability should not
use them.



Rigid PCB

Flexible PCBs

Flexible PCBs are made on plastic
substrates that are flexible, like

polyimide, as opposed to stiff

materials, like fiberglass. Because of

their ability to bend and take on

various forms, they are perfect for
applications where there is a

shortage of space or when the PCB -
needs to be folded or

bent.Compared to rigid PCBs,
flexible PCBs are more versatile and
flexible. They can be applied in situations where it would be impractical or impossible to use



conventional rigid PCBs.Compared to rigid PCBs, they are usually more expensive to build.
Based on the materials used, they could also have less durability and mechanical strength.

Rigid Flex PCBs

Combining rigid and flexible portions, rigid-flex PCBs retain the rigidity and support of a
conventional rigid PCB while allowing for flexibility and bending. Layers of rigid and flexible
substrates are laminated together to create them, and vias are utilized to connect traces
between the various parts. Because they combine the advantages of rigid and flexible PCBs,
rigid-flex PCBs are a good choice for applications that call for both stiffness and flexibility. They
can lessen the requirement for wires and connectors, increasing dependability and cutting down
on the time and expense of assembly. When it comes to manufacturing, they are more costly
and difficult than rigid or flexible PCBs. The combination of rigid and flexible portions in
rigid-flex PCBs can also make design and debugging more difficult.
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High Frequency PCBs

The operating frequencies of high-frequency printed circuit boards (PCBs) exceed 1 GHz. To
reduce signal loss and preserve signal integrity at high frequencies, they employ specific
materials and design strategies, such as ceramic substrates or PTFE (polytetrafluoroethylene).
For applications where signal integrity is crucial, such as wireless devices, radar systems, and
telecommunications, high-frequency PCBs are necessary. At high frequencies, they provide
excellent performance and minimal signal loss. Because they require specialized materials and
techniques, they are more expensive to create than regular PCBs. Additionally, specific
knowledge and experience are needed for the design and debugging of high-frequency PCBs.

Ground Plane

High Frequency PCB



Metal Core PCBs (MCPCBs)

With a metal core (usually copper or aluminum), metal core PCBs dissipate heat more
effectively than conventional PCBs with fiberglass substrates. Copper traces run on top of layers
of substrate material that encase the metal core. For applications like power electronics and
LED lighting, where heat management is crucial, metal core PCBs are perfect. In comparison to
conventional PCBs, they provide superior heat dissipation and thermal conductivity. Because
metal core materials are used, their manufacturing costs are higher than those of regular PCBs.
Thermal management concerns must also be taken into account while designing and
troubleshooting metal core PCBs.

Metal Core PCB (MCPCB)

Manufacturing Methods

Chemical Etching



With this technique, copper is selectively removed from a copper-clad substrate using chemical

solutions, leaving the intended circuit layout in place. Areas that require copper traces are
covered with a mask.

PCB Milling

This process involves using a CNC (Computer Numerical Control) machine to remove copper
from a substrate that is coated in copper while adhering to a digital design file. Small
production runs or prototypes can be produced using this method.

Silkscreen Printing

In order to create the circuit pattern, silkscreen printing entails transferring a layer of
conductive ink through a stencil onto a substrate. Rapid PCB fabrication and prototyping are
common uses for this technique.

Solder Mask Deposition

Applying a layer of solder mask material to a PCB's surface in order to shield the copper traces
from oxidation and to create insulation between them is known as solder mask deposition.

Through-Hole Plating

Through-hole plating is a technique used to make electrical connections between PCB layers by
electroplating conductive material through holes drilled in the substrate.

Surface Mount Technology(SMT)

Using SMT, through-holes are not necessary because electronic components are mounted
straight onto the PCB's surface. Compact, lightweight, and smaller PCB designs are possible
with this technique.

Plated-Through Hole (PTH)

Using plated through-hole technology, electrical connections between PCB layers are made by
electroplating conductive material via holes drilled in the substrate. When working with SMT,
this technique is frequently applied to components that need extra electrical or mechanical
connections or support.



Additive Manufacturing (3D Printing)

Using additive manufacturing methods like 3D printing, PCBs may be made layer by layer.
Although this process allows for quick prototyping and design flexibility, it might not be
appropriate for large-scale manufacturing.

Electroless Plating

In an electroless plating process, a substrate's surface is coated with a thin layer of metal that is
applied chemically rather than electrically. Metallizing non-conductive substrates for PCB
manufacturing is a common application for this technique.

Products
3D Scanner

For the purpose of digital modeling or analysis, a 3D scanner is a tool that records the form and
occasionally the look of real-world objects or settings. It uses multiple methods to collect data
points that depict the surface geometry of the item, including structured light, laser
triangulation, and photogrammetry. Afterwards, a three-dimensional digital model of the object
is created by processing these data points; these models are frequently utilized in industries
like manufacturing, design, entertainment, and healthcare. Sensors, optics, and processing
units are common parts of a scanner. The PCB of the scanner includes circuits for a power
supply, such as an LM2596 step-down converter, which provides a steady voltage needed to
operate the Arduino and relay system, among other components. In general, a 3D scanner
makes it easier to create precise digital replicas of physical items, which makes it possible to do
operations like quality assurance, reverse engineering, and producing content for virtual reality.



3D Scanner

Within the power supply area of a 3D scanner's PCB layout, the LM2596 step-down converter is
a critical part. Nestled next to filtering capacitors and input power connections, the LM2596 IC
controls the voltage that the Arduino and relay receive, which is essential to their steady
operation. With its integrated output capacitor and voltage setting components, it guarantees a
steady output voltage that powers the relay's switching mechanism as well as the Arduino's
control capabilities. The LM2596 ensures that the output voltage remains constant by means of
ongoing monitoring and adjustment. This helps the 3D scanner's components function
effectively and dependably, which in turn improves scanning performance and accurate data
collecting.



3D Scanner PCB view
Variants

Laser 3D Scanners
Structured Light 3D Scanners
Photogrammetry Systems
Contact 3D Scanners
Time-of-Flight (TOF) 3D
Scanners
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6. Computed Tomography (CT)
Scanners

7. Laser Doppler Vibrometers

8. Stereoscopic 3D Scanners

9. Confocal 3D Scanners

10. Optical Coherence Tomography
(OCT) Scanners




Applications

1. Reverse Engineering: Creating digital models of existing objects for analysis and
modification.

2. Quality Control: Ensuring accuracy and consistency of manufactured parts through
comparison with digital models.

3. Prototyping: Capturing physical models for refinement and modification in product
development.

4. Digital Preservation: Documenting and preserving cultural artifacts and heritage sites in
digital form.

5. Medical Imaging: Creating patient-specific anatomical models and prosthetics for
healthcare applications.

6. Art and Design: Using real-world objects as references for digital art, sculpture, and
visual effects.

7. Forensics: Documenting crime scenes and collecting evidence for forensic analysis.
Architecture: Surveying sites, documenting buildings, and facilitating design
coordination in construction.

9. Virtual Reality: Creating immersive virtual environments and simulations for various
industries.

10. Fashion: Customizing clothing and accessories through body scanning technology for
personalized fits.

Actuator

Actuators are fundamental elements in the field of engineering since they are the essence of

transforming energy into mechanical motion in a wide range of applications. These devices are

the brains of many systems and mechanisms that are used in a wide range of industries,

including robotics, aerospace, and automotive. Actuators use their transformational powers to

power machinery and equipment, whether they are powered by compressed air, electricity,

hydraulic fluid, or human input. They are the conductors in the delicate dance of automation,

performing duties with accuracy and efficiency ranging from the basic action of opening a valve

to the complicated movements of robotic limbs.



Connection of Actuator with Motor

Actuators take on tasks that could be dangerous or impractical for humans to perform, which
helps to increase production, streamline procedures, and guarantee safety. Their versatility and
adaptability encourage innovation and progress, making it possible to make breakthroughs that
push the boundaries of technology in a wide range of industries. Actuators translate energy into
motion and power the machinery of contemporary civilization, serving as silent sentinels
everywhere from the assembly lines of manufacturing factories to the discovery of far-off
celestial worlds.




Cross- sectional view of the actuator. On the left, bearings are highlighted in red, rotor
in blue and planet carrier in green.

The STM32 microcontroller plays a crucial role in
enabling communication between components via
the CAN protocol in an actuator system that uses a
DRV8323 motor driver, MA700 encoder, and STM?32
microcontroller. Apart from controlling motor
control and handling encoder feedback, the
microcontroller makes use of CAN connection to
share information with other devices or systems on
the network, improving the flexibility and scalability

of the system. Synchronized operation and

centralized monitoring in complicated
applications are made possible by this
integration, which enables smooth coordination
with external controllers, sensors, or
supervisory systems. The actuator system gains
improved adaptability and interoperability by
utilizing CAN connection, which opens up new
opportunities for distributed control and
real-time data sharing in a variety of industrial
settings.

Specifications
e Working Voltage: 10-35V Knee
DC (can withstand up to = Frip Astisbor
50V)

e Rated Current: 0-40A

e Peak Current: 40A

e Communication Mode:
MCP2542FDT-H/MNY CAN



e Communication Control Frequency: 40kHz
Applications

1. Robotics: Actuators with encoders enable precise control of robotic joints and
end-effectors for tasks like manufacturing and assembly.

2. CNC Machining: Encoded actuators ensure precise positioning and control of cutting
tools in milling and turning operations.

3. Motion Control Systems: Actuators with encoders are essential for precise motion
control in industrial automation and semiconductor manufacturing.

4. Aerospace and Defense: Encoded actuators are used for aircraft control surfaces, missile
guidance, and UAV stabilization.

5. Medical Devices: Actuators with encoders provide precise motion control for MRI
machines, surgical robots, and prosthetic limbs.

6. Automotive: Encoded actuators are utilized in electronic throttle control, active
suspension systems, and ADAS applications.

7. Positioning Systems: Encoded actuators enable accurate positioning in industrial tables,
camera gimbals, and telescopes.

8. Energy Systems: Actuators with encoders optimize energy generation in solar tracking
systems and wind turbines.

9. Material Handling: Encoded actuators ensure precise movement in AGVs, conveyor
systems, and robotic arms.

10. Motion Simulation: Encoded actuators provide realistic motion feedback in flight

simulators, driving simulators, and VR systems.



Orchestra

An interface between these musical instruments and an Arduino microcontroller is probably
what an Arduino shield made for Orchestra robots would look like. This shield would probably
include parts like a trumpet, piano, and drummer. To allow communication and control of each

instrument, a shield of this kind would normally include a variety of sensors, actuators, and

maybe other electronic parts.



Drum Robot

The goal of the Arduino shield created for orchestra robots was to precisely control the several
actuators used in playing instruments like the trumpet, piano, and drums. It also included a
PWM (Pulse Width Modulation) and servo shield. The PCB (Printed Circuit Board) design of the
shield would normally include connectors for the sensors and actuators on each instrument, in
addition to PWM and servo control outputs. PWM drivers might be integrated into the shield to
regulate motors or solenoids that hit piano keys or drums, and servo outputs could operate
trumpet valves. The shield would also have connections for sensors such as pressure sensors for
piano keystrokes and piezoelectric sensors for drum impacts.



To enable precise musical
performance, the Arduino's firmware
would analyze sensor data and
produce PWM signals to regulate the
timing or intensity of each actuator's
movement. Actuators and sensors
would interface with the shield using
specific connectors on the shield,
while the shield itself would
physically connect to the Arduino
board via normal headers. In order to

guarantee accurate control over the
actuators, calibration procedures may be required. Additionally, the shield may have openings
for external connections, such as speakers or MIDI devices, to improve musical output or
interaction. Because PWM and servo control are included into the shield's architecture, it would
offer a complete solution for coordinating robotic musicians with exact control over their
movements and interactions.

Applications

Entertainment industry: Live performances, concerts, and theatrical productions.

2. Education and research: Interactive learning and exploration of music theory and
robotics.

3. Assistive technology: Enabling individuals with disabilities to play musical instruments.
Art installations and exhibitions: Showcasing creativity in museums, galleries, and
public spaces.

5. Therapeutic interventions: Music therapy for developmental, cognitive, and mental
health conditions.

Experimental music: Pushing boundaries and exploring new sounds and techniques.

7. Collaborative performances: Blending human and robotic musicians for unique
compositions.



Gecko

A gecko robot, also called a wall-climbing robot, is a kind of robotic system designed to mimic
the amazing climbing skills of geckos. It takes its cues from the microscopic structures on gecko
feet, which allow them to stick to and move across vertical and upside-down surfaces with
relative ease. By using cutting-edge materials and designs, such as microstructured surfaces or
synthetic adhesives that take use of van der Waals forces, these robots are able to create strong,
reversible adherence to a variety of surfaces, such as smooth walls and ceilings. These robots
may navigate difficult terrain that are unsafe or inaccessible for humans or conventional
wheeled or legged robots by imitating the biological mechanics of geckos.

Gecko Robot



Applications for them can be found in a wide range of domains, such as building and bridge
maintenance and inspection, searching for and rescuing people in disaster situations, exploring
narrow or dangerous
spaces like pipes and
tunnels, and even
space exploration
where gravity is
absent and makes

movement difficult. mellnln )5)]
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Gecko robots offer " :
new opportunities
for exploration,
surveillance, and
maintenance in a
variety of contexts by

showcasing the L _ ”“3"’“"“ ‘" CD m
capability of l

bioinspired robotics
to solve difficult tasks through their ability to climb and stick to surfaces.

Specifications

1. Size and Weight: Versatile in size,
from small, agile models for
confined spaces to larger, robust
units for heavy-duty tasks.

2. Adhesion Mechanism: Enables
climbing on various surfaces,
facilitating inspections of
buildings, bridges, and
infrastructure.

3. Power Source: Provides mobility

and autonomy for extended
missions, including exploration in hazardous environments or search and rescue
operations.



4. Sensors: Facilitates environment perception for navigation, obstacle avoidance, and

detection of anomalies in industrial settings.

5. Actuators: Enables precise and agile movement for navigating complex terrain and
manipulating objects during tasks like maintenance or assembly.

6. Control System: Coordinates sensor inputs and motor commands for stable locomotion
and accurate execution of tasks.

7. Communication: Facilitates remote operation, data transmission, and coordination with
other robots or control systems.

8. Payload Capacity: Allows integration of additional sensors, tools, or equipment tailored
to specific applications like environmental monitoring or surveillance.

Applications

Infrastructure Inspection: Climbs buildings and bridges to detect structural defects.
Search and Rescue: Navigates rubble to find survivors in disaster zones.
Maintenance in Hazardous Environments: Performs tasks in nuclear plants or chemical
facilities.

4. Space Exploration: Inspects spacecraft exteriors and aids astronauts during EVAs.

5. Security and Surveillance: Patrols areas and provides real-time video feeds.
Environmental Monitoring: Climbs natural structures to monitor wildlife and
vegetation.

7. Pipeline and Infrastructure Maintenance: Inspects and maintains industrial
infrastructure.

8. Education and Research: Supports teaching and research in robotics and biomimicry.

Magnetic Climbing Robot

A magnetic climbing robot is equipped with a number of electrical parts that are necessary for
its functioning, such as processors or microcontrollers that run control algorithms controlling
movement and interaction with the surroundings. These controllers provide vital feedback for
navigation and obstacle avoidance by interacting with sensors including proximity, lidar, and
cameras. Power management systems control how much energy is transferred to motors for
movement and electromagnets for adhesion from rechargeable battery packs or power sources.
Motor drivers ensure precise and well-coordinated mobility along surfaces by controlling the



movement of wheels, tracks, or articulated legs. Wireless communication modules may also
allow data transmission or remote control for oversight and monitoring functions. magnetic

stickiness to reverse vertical or inverted

surfaces, giving it an adaptable tool for a

range of commercial and industrial

applications.

Safety features like voltage regulators and
emergency stop circuits shield the robot and
its surroundings from possible dangers and
guarantee dependable operation even in
harsh conditions. In general, these
electronic parts cooperate to enable the

robot's
Specifications
1. Size and Weight: The physical
dimensions and mass of the robot.
2. Adhesion Strength: The force with
which the magnets adhere to
surfaces.
3. Maximum Payload: The maximum
weight the robot can carry while
maintaining adhesion.
4. Mobility: Speed, acceleration, and maneuvering capabilities.
5. Power Source: Type, capacity, and runtime of the robot's power supply.
6. Control System: Microcontroller, sensor interfaces, and communication protocols.
7. Sensors: Devices used for navigation, obstacle detection, and environmental
monitoring.
8. Communication: Wireless communication protocols for remote control and data
transmission.
9. Safety Features: Mechanisms to prevent accidents and ensure safe operation.




Applications

1. Infrastructure Inspection: Assessing
bridges, dams, and tall buildings for
structural integrity.

2. Maintenance and Repair:
Conducting tasks in confined or
hazardous spaces.

3. Surveillance and Security:
Monitoring areas for unauthorized
activity or intruders.

4. Vertical Surface Cleaning:
Removing dirt and debris from
walls, windows, and facades.

5. Search and Rescue: Locating and
assessing survivors in emergency
situations.

6. Scientific Exploration: Collecting
data or samples from hard-to-reach
environments.

7. Entertainment and Promotions:

Creating attention-grabbing
displays or installations.

Soccer Robot

A soccer robot is a highly developed robotic device that is mostly displayed in tournaments such
as RoboCup and is intended to play soccer autonomously or semi-autonomously. These robots,
which have a mechanical build similar to that of a human soccer player, are outfitted with
motion control systems that use motors and wheels or legs to move around the field effectively.
Additionally, sensors like gyroscopes, cameras, and infrared sensors gather vital environmental
data, such as tracking goals and other robots as well as obstacles. Soccer robots use localization
and mapping techniques, including Simultaneous Localization and Mapping (SLAM), to
comprehend their position and surroundings in order to interact with the game successfully.



Soccer Robots

Robots use artificial intelligence techniques such as reinforcement learning and neural
networks to make real-time decisions about various tasks such ball interception, passing,
dribbling, and shooting. These decisions are crucial to the game. Furthermore, communication
protocols allow robots to work together in team contests by facilitating coordinated motions
and strategy execution. Throughout the whole game, dependable functioning is guaranteed by
energy management and efficient power supplies. In the context of competitive sports robotics,
soccer robots push the limits of robotics and artificial intelligence research through the
intricate integration of mechanical, electrical, and software components.
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Soccer PCb

Specifications

1.

Mechanical Structure: The physical framework of the robot resembling a human soccer
player or a compact vehicle.

Dimensions: Size limitations, typically ranging from 20 cm to 50 cm in height and width.
Mobility: Locomotion mechanisms such as wheels, legs, or a combination for movement.
Sensors: Devices like cameras, infrared sensors, and accelerometers for environment
perception.

Processing Unit: Onboard microcontrollers or computers for data processing and control
algorithms.

Power Supply: Rechargeable batteries like lithium-ion or nickel-metal hydride for
energy.

Communication: Wireless protocols (e.g., Wi-Fi, Bluetooth) for inter-robot coordination.
Software: Programming languages (e.g., C/C++, Python) for behavior control,
incorporating Al techniques.

Safety Features: Systems like collision detection to ensure safety of participants and
spectators.



10. Cost and Accessibility: Efforts to maintain affordability to encourage wide participation.

Applications

1. Research and Development: Testing grounds for advancing robotics, Al, and multi-agent
systems.

2. Education: Tools for teaching robotics, programming, and engineering concepts across
educational levels.

3. Entertainment: Exhibition pieces for showcasing robotics technology in interactive and
engaging ways.

4. Healthcare: Potential for assistive robotics in aiding the elderly or disabled with daily
tasks.

5. Search and Rescue: Mobility and sensing capabilities suitable for exploring hazardous
environments.

6. Industrial Automation: Adaptation for tasks like warehouse management and
manufacturing processes.

7. Military and Defense: Inspiration for autonomous systems in reconnaissance and
surveillance.

8. Agriculture: Utilization in precision farming for tasks such as crop monitoring and pest
detection.

Floor Cleaner Robot

A floor cleaning robot is a self-contained or partially self-governing apparatus that utilizes a
blend of sensors, motors, and cleaning mechanisms to effectively clean floors without the need
for direct human participation. It maneuvers around furniture and walls without running into
anything by using obstacle detection sensors like infrared, ultrasonic, and bump sensors. By
employing infrared or sonar technologies to detect changes in surface elevation, cliff sensors
prevent falls down stairs or drop-offs. The robot is guided to concentrate cleaning efforts where
necessary using floor sensors, which identify unclean spots or stains. These sensors usually use
optical sensors or related technologies. Driven by algorithms, the robot's navigation system
plans its path, using techniques like random exploration or pre-established patterns to
effectively cover the whole region.
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Floor Cleaner Robot

The robot's muscles, actuators like motors or servos, then carry out these judgments, allowing it

to move, dribble, and shoot. The robot modifies its approach to changing game conditions using

continuous feedback loops, where the control system makes adjustments depending on sensor

input. This allows the robot to play competitively in robot soccer matches.

Specifications

1.

0 P N R e

Dimensions: Physical size and weight of the robot for maneuverability.
Battery Life: Runtime on a single charge.

Charging Time: Time taken for full recharge.

Cleaning Modes: Options such as vacuuming, mopping, or both.
Navigation Technology: Type of navigation system used.

Suction Power: Strength of the suction mechanism.

Cleaning Area Coverage: Maximum area cleaned per charge.

Dustbin Capacity: Volume of the dustbin or dirt compartment.
Connectivity: Ability to control or schedule remotely.

10. Noise Level: Amount of noise produced during operation.

11. Compatibility: Suitable for specific types of floors.

12. Warranty: Length and coverage of the manufacturer's warranty.



Applications

1. Residential Use: Automating floor cleaning tasks in homes for convenience.

2.
3.
4.
5.
6.
7.
8.
9.

Commercial Spaces: Maintaining cleanliness in offices, stores, and restaurants.
Healthcare Facilities: Reducing the spread of germs in hospitals and clinics.
Hospitality Industry: Ensuring clean floors in hotels and resorts for guests.

Educational Institutions: Providing a hygienic environment in schools and universities.
Industrial Settings: Removing debris and contaminants in warehouses and factories.
Public Spaces: Keeping floors clean in airports, malls, and train stations.

Laboratory Environments: Maintaining sterile conditions in labs and cleanrooms.
Agricultural Settings: Sanitizing floors in greenhouses and food processing plants.

10. Facility Management: Offering efficient cleaning solutions for various facilities.

Wall Climbing Robot

A wall-climbing robot is a complex device that is used in situations where it is difficult or
dangerous for humans to access vertical surfaces such as walls or ceilings. Its main parts consist
of a robust chassis fitted with specific traction devices, which usually use wheels, tracks, or
gripping components like suction cups or adhesive tape. Stepper motors or DC motors, whose
voltage depends on the size and specifications of the robot, power the propulsion system.

The robot is powered by external sources or batteries, and its movements are controlled by a
microcontroller or single-board computer such as an Arduino or Raspberry Pi. This computer
receives inputs from a variety of sensors, such as inertial measurement units (IMUs) for
orientation and stability data, gyroscopes, accelerometers, tactile sensors for surface
irregularity detection, and vision systems for visual navigation and inspection tasks. Wireless
data transmission for remote operation or centralized control is made possible by optional
connectivity modules. The software algorithms that manage movement, direction, avoidance of
obstacles, and other features are essential; these algorithms use methods like path planning,
PID control, and machine learning.

The robot's functionality and performance in a variety of applications are largely due to the
meticulous examination of voltage levels and component specifications during development,
which guarantees the robot performs effectively and reliably within its operating environment.



Wall Climbing Robot

Specifications
1. Size and Weight: Varied dimensions and weights to suit different applications.
2. Maximum Climbing Capacity: Indicates the steepest incline or angle it can climb.
3. Power Source: Typically rechargeable batteries; capacity depends on operational needs.
4. Motor Specifications: Type, torque, speed, and voltage requirements dictate climbing

ability.

5. Control System: Microcontroller, sensors, communication, and software for navigation.
6. Payload Capacity: Maximum weight it can carry while climbing.



7.

Operating
Environment:
Designed for
indoor or outdoor
use, with specified
environmental
tolerances.

Safety Features:
Incorporates
emergency stops,
fail-safes, and
collision detection
for safety.

Applications Wall Climbing Robot PCB

1.

Inspection and Maintenance: Conducting assessments and repairs on structures like
bridges and buildings.

Surveillance and Security: Monitoring sensitive areas for security purposes.

Search and Rescue: Assisting in locating and rescuing individuals during emergencies.
Cleaning and Painting: Performing tasks like cleaning windows or painting walls at
heights.

Construction and Demolition: Aiding in tasks such as material transport or controlled
demolition.

Environmental Monitoring: Collecting data on vertical surfaces in natural
environments.

Entertainment and Advertising: Providing aerial performances or promotional displays.
Scientific Research: Studying phenomena like animal behavior or microgravity effects.
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