MODULE 2 Introduction to Robotics

2.1 Introduction to Robotics

Robotics is a rapidly evolving field that combines engineering, computer science, and technology to create
intelligent machines capable of performing tasks autonomously or with human guidance. These machines,
known as robots, are designed to interact with their environment, analyze information, make decisions, and
execute actions.

The field of robotics encompasses a wide range of applications and industries, including manufacturing,
healthcare, agriculture, space exploration, transportation, and entertainment. Robots can be found in factories
assembling products, in operating rooms assisting surgeons, on farms harvesting crops, and even exploring
remote planets.

One of the fundamental aspects of robotics is the integration of sensors, actuators, and control systems. Sensors
enable robots to perceive and gather information about their surroundings, while actuators allow them to
manipulate objects or move in their environment. Control systems ensure that robots can process the gathered
information, make decisions, and execute actions accurately and efficiently.

Advancements in robotics have led to the development of various types of robots, each designed for specific tasks
and environments. Industrial robots are commonly used in manufacturing processes to perform repetitive and
precise tasks, while mobile robots are designed to navigate and interact with dynamic environments. Humanoid
robots mimic human-like characteristics and are often used for research, entertainment, and assistance purposes.

The field of robotics continues to push boundaries, with ongoing research and innovation focused on enhancing
robot capabilities, such as artificial intelligence, machine learning, computer vision, and natural language
processing. These advancements enable robots to adapt to changing situations, learn from experience, and
interact more intuitively with humans.
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2.2 Types of Service Robots
Service robots can be used in buildings in various ways to enhance efficiency, safety, and functionality. Here are
some examples of how robotics technology can be applied in building settings:

1. Cleaning and Sanitization: Autonomous cleaning robots can navigate buildings and perform cleaning tasks,
such as vacuuming, mopping, and dusting. These robots can operate during off-peak hours, ensuring that
buildings are consistently clean and maintaining a healthy environment.

2. Security and Surveillance: Robots equipped with cameras, sensors, and artificial intelligence algorithms can
enhance building security and surveillance. These robots can patrol premises, detect intrusions, monitor for
unusual activities, and send alerts to security personnel.

3. Delivery and Logistics: Robots can be used to streamline delivery and logistics processes within buildings.
Autonomous delivery robots can navigate hallways and elevators to transport items between different locations,
such as delivering packages or meals to specific floors or rooms. This can be particularly useful in large office
buildings, hotels, hospitals, or residential complexes.

4. Maintenance: Robots can be used for inspection and maintenance tasks, such as assessing the structural
integrity of buildings, cleaning windows, or repairing HVAC systems.

5. Smart Building Integration: Robotics can be integrated with other smart building technologies to create
a cohesive and intelligent system. For example, robots can work in tandem with automated lighting systems,
climate control systems, and occupancy sensors, optimizing energy usage and enhancing comfort. Robots can
also interact with voice-activated assistants or mobile apps to provide information, control devices, or assist
occupants with various tasks.

6. Customer Service and Hospitality: In commercial buildings, robots can be used to provide customer service
and hospitality. These robots can greet and guide visitors, provide information about the building or services, or
even assist with language translation. They can enhance the overall guest experience and provide a unique and
memorable interaction.

2.3 How robots can be used for safety
Robotics can be utilized in various ways to enhance building safety. Here are a few examples:

1. Inspection and Maintenance: Robots equipped with sensors and cameras can inspect hard-to-reach or
hazardous areas of a building, identifying potential safety risks such as structural damage or fire hazards. They
can also perform routine maintenance tasks to ensure the building’s safety systems are functioning properly.

2. Emergency Response: Robotics can assist in emergency situations by locating and rescuing individuals trapped
in a building during a fire or other disasters. They can navigate through dangerous environments and provide
real-time information to emergency responders.

3. Security: Robot security guards can patrol buildings, monitor surveillance cameras, and detect unauthorized
access or suspicious activities, enhancing overall security measures in place.
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4. Environmental Monitoring: Robotics can be deployed to monitor environmental factors such as air quality,
temperature, and humidity within a building, ensuring a safe and healthy indoor environment for occupants.

Brainstorm Session *)°
Using the information from this lesson, come up with innovative ideas for the arena of the future.

Examples of Robots
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