Exploring Robotics with Electronics Presentations

Robot Systems 

Robots are so complex, what methods can we use to help us understand how robots are constructed and controlled?
How do robots compare to human anatomy?

Standards

1. Models are tentative schemes or structures that correspond to real objects, events, or classes of events that have explanatory power. Models help scientists and engineers understand how things work. Models take many forms, including physical objects, plans, mental constructs, mathematical equations and computer simulations.  Anatomical models are used to help understand how robots work.

2. The natural and designed world is complex; it is too large and complicated to investigate and comprehend all at once.  Robots are complex. Systems are used break them down into understandable segments.

3. A system is an organized group of related objects or components that form a whole.  Each robotic system is composed of many objects and components that work together to form a functional whole. 

4. Science assumes that the behavior of the universe is not capricious, that nature is the same everywhere, and that it is understandable and predictable.  Each robot system can be broken down into subsystems – each of which is understandable and predictable.

5. Prediction is the use of knowledge to identify and explain observation, or changes, in advance. The use of mathematics allows for greater or lesser certainty of predictions.  Robotics technology is built upon a series of behaviors that can be measured mathematically and are understandable and predictable.

Objectives

· Understand the eleven systems that make up a robot

· Be able to identify the eleven robot systems compared to the human anatomy

· Be able to identify components that are a part of the robot systems

· Know the definition of biomemetics and why it is used in robotics.

· Understand how systems concepts are used in engineering and technology

· Know the definition of systems integration and systems analysis

Inquiry Questions 

1. A system is an organized group of related objects or components that form a whole. Name some systems that you are familiar with.

2. Why do we use systems?  What is their purpose?

3. The natural and designed world is complex; it is too large and complicated to investigate and comprehend all at once.  Systems help us organize complex things.  Robots can be very complex - they are made up of many parts.  What do you already know about robot systems? 

Presentation

View Video:  Robot Systems (43 min)

Presentation Outline

Robotic Systems 

· A systems approach to learning about robot components.

Living With Robots 

Overview

· Systems are used in engineering and programming for organizing concepts

· There are many different system definitions for robots

· We have identified eleven Systems for robotics

· Human anatomy is used as comparison to aid in memory

Robot Designs

Bio-memetics – the science of mimicking nature.

A robot …

· Is an autonomous embodied agent

· Is a mechanical device

· Has a body and a brain

· Exists in the physical world

· Contains sensors to perceive its environment

· Possesses effectors which perform actions

· Has a controller which takes input from sensors, makes intelligent decisions about actions, and effects those decisions by sending commands to motors and effectors.

Anatomical Method of Defining Robot Systems

1. Structural System

2. Exterior Protective System

3. Mechanical System

4. Joint System

5. Power System

6. Electrical System

7. Computing System

8. Sensory System

9. Electronic System

10. Communication System

11. Intelligence System

The Structural System
Exterior Protective System

Mechanical System

Joint System

Power System

Power Sources

Electrical System

Computing System

· Computing System - Microcontroller

· Computing System – Dedicated Controllers

The Sensory System

Sensory System - Sensors

· Break beam sensor

· Pressure sensor

· Photovoltaic and light sensors

Electronic System

Communication System

Intelligence System

Artificial Intelligence

Robot Systems

· The Structural System is like the skeletal system 

· The Exterior Protective System is like the skin 

· The Mechanical System is like arms, hands, legs, and feet 

· The Joint System is like elbows, wrists, hips, and knees

· The Power System is like the muscular system 

· The Electrical System is like the circulatory system

· The Computing System is like the brain and spinal cord

· The Sensory System is like the eyes, ears, nose, touch, and automatic reflexes for protection

· The Electronic System is like the nervous system

· The Communication System is like language, speech, and various communication methods

· The Intelligence System is like learned behaviors, awareness, and knowledge 

Summary

· Systems integration – combining systems into a working whole

· Systems analysis – defining the functions, components, and operation of the system

· Troubleshooting – having an understanding of each system and how failure of components in that system exhibits particular symptoms - for rapid isolation of issues and repair of the proper components.
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