ARX ASURO Activity Worksheet – 01 Introduction

School:  

Course:
 

Instructor:

Student Name:





Date:

 Week:


Block: 


Team:

Section: 1 Overview
Lesson: 001 Introduction
Driving Question:

What is the ARX ASURO robot?  What will we be doing with it?
ASSESSMENTS/GRADING:

Each instructor will decide how to assess student progress through the materials.  All the activities will include a table on the first page with room for the instructor to assign points for the assessment method(s) chosen. There is a separate document with a description of these possible assessment methods that may be used for each activity. However, your instructor may provide a different description of what is expected for each of these assessments and will assign total points possible for each.  Please read the class overview or syllabus provided by your instructor.
Assessment: (Instructor fills this out and returns to student)

	Points

Earned
	Total Points
	ASSESSMENT METHOD

	ASSIGNMENTS:

	
	
	Vocabulary

	
	
	Worksheet Assignments/Labs

	
	
	Course Research

	
	
	Engineering Journal Entries

	
	
	Calculations

	QUIZ/EXAM:

	
	
	Materials Covered Quiz /Exam

	
	
	Performance Objectives or Standards Quiz/Exam

	
	
	Student Generated Quiz

	PROJECT:

	
	
	Project Design – Engineering Notebook  or Journal

	
	
	Project Troubleshooting 

	
	
	Program Code

	
	
	Competition


Lesson Materials:

Activity #01: Introduction

Background:

Every robot is designed and made for a purpose.  In this activity we will explore the purpose of this robot and who made it. We will also explore what the robot is capable of doing – and the constraints of its capability.   Every course or training is also designed for a purpose.  In this introduction, we will explore the purpose for the materials included, what we will learn, and how.  
 These materials have been designed to act as a lab supplement to an introductory robotics or mechatronics course, digital electronics course, physics course, or C programming course. They have also been designed for self-study, so that each individual or team may go thru the activities at their own pace. 
Several resources come with the robot, and additional resources come with these training materials.  Some materials are necessary for successful assembly of the robot and meeting the desired learning objectives.  Others are optional, but encouraged for students who want to pursue a career in a technical or engineering field.  After reviewing the materials and tools, you can assess which ones you have and which ones you need to acquire.
If working with these materials as part of a class, the teacher will assign due dates for completion. If working on your own, you can use the timeframes provided to create your own due dates and timeline for completion.

Concepts:

1. Engineers and technicians use technology to solve problems, improve investigations and communicate. 
2. Understandings about science and technology.  Robots and automated machines are technological inventions based on science and research.
3. Science as a human endeavor.  The application of robots:  to help humans solve problems or perform jobs and functions that are dangerous, dirty, or not desired by humans, or require accuracy and speed that most humans cannot sustain.
Performance Objectives:

It is expected that students will:

1. Understand the training objectives and purpose 

2. Identify and locate the materials and resources needed for successful completion

3. Determine how much time is needed and develop a plan for completion of the activities

4. If part of a class, determine how your instructor will assess completion of the activities and the requirements for turning in work.
Activity Instructions:

Complete these steps.   Estimated Time to complete: 30 minutes
1. Open this worksheet and review
2. Read Chapter 01 Introduction  in book

3. Review the other resources linked in the activity menu
4. View activity video: Introduction to Materials
5. Answer questions below
6. Complete any assessments defined by your instructor

7. After completing the activities and answering the questions, turn in each worksheet to your instructor – FOLLOWING INSTRUCTIONS PROVIDED BY YOUR INSTRUCTOR.
Questions:
1. Create a list of any new vocabulary words you encountered in the reading materials or videos and their definitions. Use these as a beginning point.
a. ARX ASURO 

b. STEM

c. Project based learning

2. Check off the materials you have and determine those you need to acquire.  
	Have or Need
	Item Description

	
	ARX ASURO Robot Kit with CD containing software, robot manual, and other documents

	
	Exploring Robotics with Global Specialties ARX ASURO Book with CD and online lessons

	
	PC Computer with Windows Operating System

	
	Digital Multi-meter

	
	Soldering Iron and Solder

	
	Electronics Tools (see photo and list in book)

	
	Solder-less Breadboard and Electronic parts (see description in book)

	
	Electronics kit for our first circuit

	
	Soldering kit for learning to solder


3. Assign dates to create a timeline for completion.  If your instructor provided a syllabus or schedule with dates, use those dates for the due dates.  Then use your own calendar to decide the dates and times you will work on the assignments to meet the due date.  If you are working on your own and are not part of a class, this schedule can help keep you on track and ensure that you complete the materials. 
	Due Date 
	
	Activity Name
	Time
	Date and Time to Work  on Activities 

	
	Section 1: Overview
	
	

	
	1.
	Introduction
	30 min
	

	
	2.
	The ARX ASURO Kit
	45 min
	

	
	3.
	Getting to Know the ARX ASURO
	30 min
	

	
	4.
	The Microcontroller Brain
	45 min
	

	
	5.
	Engineering Skills
	45 min
	

	
	6.
	Prototyping with Bread Boards
	60 min
	

	
	7.
	Soldering PC Boards
	45  min
	

	
	Section 2: Breadboard Prototypes
	
	

	
	8.
	Power Supply Circuit
	45 min
	

	
	9.
	Status Circuit
	60 min
	

	
	10.
	Collision Detection Circuit
	60 min
	

	
	11.
	Motor Control Circuit
	90 min
	

	
	12.
	Encoder Circuit
	60 min
	

	
	13.
	Line Follower Circuit
	60 min
	

	
	14.
	Microcontroller Circuit 
	90 min
	

	
	15.
	IR Communications Circuit
	60 min
	

	
	Section 3: PCB Board and Robot Assembly
	
	

	
	16.
	Assemble Axles and Chip Sockets
	60 min
	

	
	17.
	Assemble Power Supply Circuit
	60 min
	

	
	18.
	Assemble Status Circuit
	60 min
	

	
	19.
	Assemble Collision Detection 
	60 min
	

	
	20.
	Assemble Motor Control Circuit
	60 min
	

	
	21.
	Assemble Encoder Circuit
	60 min
	

	
	22.
	Assemble Line Follower Circuit
	60 min
	

	
	23.
	Assemble IR Com Link Circuit
	60 min
	

	
	24.
	Assemble Microcontroller Circuit
	60 min
	

	
	25.
	Assemble Motors and Wheels
	60 min
	

	
	26.
	Install Chips and Test Operation 
	90 min
	

	
	27.
	Attach Ball and See Robot Run
	45 min
	

	
	Section 4: C Programming
	
	

	
	28.
	Introduction and Software Install
	60 min
	

	
	29.
	Our First Program
	60 min
	

	
	30.
	C Programming Essentials
	60 min
	

	
	31.
	IR Communication
	60 min
	

	
	32.
	Controlling LEDs
	60 min
	

	
	33.
	Driving – Controlling the Motors
	60 min
	

	
	34.
	Line Following
	60 min
	

	
	35.
	Object Detection and Avoidance
	60 min
	

	
	36.
	More Control with Encoders
	60 min
	

	
	37.
	Using the A/D Converter
	60 min
	

	
	Section 5: Competitions
	
	

	
	38.
	Line Following Competition 

(3 possible competitions – time is for each)
	180 min 
	

	
	39.
	Collision Detection Competition
(3 possible competitions – time is for each)
	180 min
	

	
	40.
	Other Competitions
(3 possible competitions – time is for each)
	180 min
	

	
	
	TOTAL ESTIMATED TIME
	43.5 Hrs
	


01_ARX_Worksheet_Introduction  8/17/2014
page 3

