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	Project 2.3.4 Automation Through Programming


Introduction
Congratulations! You have just landed your dream job. All of those hours you spent building and programming robots and gadgets when you were younger are about to pay off. Not many people are paid to play all day. The only problem is the manager told you the projects are a little behind. Boy, is that an understatement! The good news is that you are allowed to put together a team of three people to help you get the work done, and you will have access to all of the materials in the lab. Successful engineers need to collaborate and cooperate with one another. Looking around, you realize it’s time to get started.
Equipment
· GTT notebook
· Pencil
· VEX parts, Cortex
· Computer with ROBOTC program installed

· Computer with Autodesk Inventor (optional)
· Problem sheets
Procedure
1. Your teacher will help divide your class into groups of approximately three students.

2. Read over the problems and discuss who will assume the primary responsibility for the engineering jobs. The duties are specified on each problem sheet. Everyone on the team will take part in all phases of the design process, but one person will be primarily responsible to see that the job gets done. Each team member is expected to complete and submit for evaluation a problem sheet for each task. The three engineering jobs should be changed for each task so that everyone has the opportunity to experience all three types of jobs.
· Mechanical Engineer 
· Electrical Engineer

· Computer Engineer 

3. Begin working on the problems. Make sure to document your design process in your GTT notebook and complete the problem sheets provided by your teacher. Your teacher may require you to use the Autodesk program to sketch at least one of your problem solutions on the computer. Keep up with your progress on the problem check-off sheet. 
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Mission:
Your mission is to install a traffic light control system that will enable you to keep traffic moving smoothly. From your traffic control center, you see on a video monitor that an ambulance is coming. Install a pushbutton switch to reset the light program so that you can adjust the time for the red light to stay on while the pushbutton is pressed to get the emergency vehicle safely through the intersection.

Bonus: Use a timer to determine the light sequence location. When the pushbutton is released the light sequence should immediately turn to green and continue the sequence.
Duties:

Mechanical Engineer: You must build a model of a traffic light with green, yellow, and red lights. When Terry presses and holds an emergency switch, the signal will change from green to yellow to red. After the emergency vehicle has gone through the intersection, Terry should be able to release the switch to turn the signal from red to green. Sketch your solution on the lab sheet in the mechanical engineering section, label all sensors and motors.

Electrical Engineer: You must work with the mechanical engineer and computer engineer to wire the three lights and pushbutton. Complete the wiring diagram on the lab sheet.

Computer Engineer: While the other engineers are busy working, you will write a program to control the signal light. The program should be written so that the green light turns on when the program is started. The red and green lights should each be on for 5 seconds, the yellow light for 1 second. Make sure only one light is on at a time. When an emergency switch is pressed, the yellow to red light sequence should begin, and the red light should stay on while the button is pressed. When the same switch is released, the light should change from red to green. Open the PLTW Template and Save As Traffic Light to your directory. Complete each section:

· Heading
· Task Description

· Pseudocode

· Motor and Sensors Setup

· Program
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