Exploring Robotics with Python and Scribbler 
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Chapter 3: Building Robot Brains
POINTS FOR THIS CHAPTER:  (filled out by instructor)
	POINTS EARNED
	OUT OF TOTAL
	

	
	
	ACTIVITIES

	
	
	EXERCISES

	
	
	EXTRA CREDIT

	
	
	TOTAL


Put an X in the box for each item as you complete the parts of the activity.  
Pre-Activity Check List:

	
	1. Fresh/Charged Batteries installed into the Scribbler S2 robot.

	
	2. Scribbler connected to your computer via USB cable and USB to Serial.

	
	3. Clear area to work with the Robot still connected to your computer.

	
	4. Textbook – Learning Computing with Robots (Aug, 2011)

	
	5. Myro and Python Programming language and IDLE or Calico programming environment installed on computer.

	
	6. Game pad controller 

	
	7. Pen that fits in Pen port for Scribbler and paper for Scribbler to write on taped down so it doesn’t move.


Activity Checklist:
	Done
	Activity Item

	
	View Video(s) for Chapter 3 

	
	Read Chapter 3 Building Robot Brains

	
	1: Basic Structure of a Robot Brain 

	
	# File: dance.py

# Purpose: A simple dance routine

# First import myro and connect to the robot

from Myro import *

init()

# Define the new functions...

def yoyo(speed, waitTime):

forward(speed, waitTime)

backward(speed, waitTime)

def wiggle(speed, waitTime):

motors(-speed, speed)

wait(waitTime)

motors(speed, -speed)

wait(waitTime)

stop()

# The main dance program

def main():

print("Running the dance routine...")

yoyo(0.5, 0.5)

wiggle(0.5, 0.5)

yoyo(1, 1)

wiggle(1, 1)

print("...Done")

main()

Create a new window, enter the program in it, save it as a file (dance.py) and then select the Run Module feature in the window's Run menu. 

Alternately, to run this program, you can enter the following command in the Python Shell:  
>>> from dance import * 

	
	2: What’s in a Name?

	
	In the shell window,

Define and use these variables:

myspeed = 0.75 
forward(myspeed,1)
myspeed = .5

forward(myspeed,1)
Type these Divisions:

10.0/3.0

1/2

100/25

Type these Multiplications:

10*2

.5*10
100*.25

500000*2

Type these Strings:
text1=”My favorite robot is”

text2=” Scribbler S2”

text1+text2

text2+text1

Type these Print and Speak commands:
print(text1)

print(text2)

print(text1+text2)

speak(text1+text2)  



	
	3: A Calculating Program

	
	# File: ratecalc.py

# Purpose: A simple rate calculation

# The main routine

def main():

    distance=6.5

    time=3.2

    rate=distance/time

    print("My rate is:", rate, "in/sec")

    newtime=15

    newdistance=rate*newtime

    print("In", newtime, "seconds I would travel", newdistance, "inches")

main()

Start Python, enter the program, and run it (just as you would run your robot programs) and observe the results. Voila! You are now well on your way to also learning the basic techniques in computing! In this simple program, we did not import anything, nor did we feel the need to define any functions. But this was a trivial program. However, it should serve to convince you that writing programs to do computation is essentially the same as controlling a robot.  

	
	4: Using Input

	
	input(<prompt>)
In the shell window,  type these commands:

input("what is your name")
myname=input("what is your name")
myname

myname=ask("what is your name")

Myname

distance=eval(ask("Enter the distance in inches"))

distance

time=eval(ask("Enter the time in seconds"))

time

Paste this program into the  New Python Script window, save it as ratecalc3.py, and then run it:

# File:ratecalc3.py

# Purpose: A simple rate calculation

# First import myro 

from Myro import *

# The main routine

def main():

    # get the distance and time as inputs

    distance=eval(ask("Enter the distance in inches"))

    time=eval(ask("Enter the time in seconds"))

    print("Distance is",distance,"in and Time is",time,"sec")

    #calculate and display the rate

    rate=distance/time

    print("My rate is:", rate, "in/sec")

    #get the newtime as an input

    newtime= eval(ask("Enter the new travel time in seconds"))

    #calculate the new distance and display it

    newdistance=rate*newtime

    print("In", newtime, "seconds I would travel", newdistance, "inches")

main()



	
	5: Repetition in Python 

	
	for i in range(10):

dance()

Try this out on the robot. Modify the robot program from the start of this chapter to include the dance function and then write a main program to use the loop above.   Here is the main function for the dance program:

def main():

    print("Running the dance routine...")

    for danceStep in range(6):

        print("Step",danceStep)

        dance()

    print("...Done")

main()

Try the Timer in a for loop with the speak function

for t in timer(10):

speak("Doh!", 0)


	
	6: While Loops 

	
	Modify the dance.py program to use each of the while-loops instead of the for-loop. In the last case (while TRUE: ) remember to use CTRL-C to  stop the repetitions (and the robot).  
def main():

    print("Running the dance routine...")

    while True:

        dance()

    print("...Done")



	
	7: World Population 

	
	Modify the worldPop.py program to input the current population, growth rate, and the number of years to project ahead and compute the resulting total population. Run your program on several different values (Google: “worldpopulation growth” to get latest numbers). Can you estimate when the world population will become 9 billion?
Here is the modification to the main routine:

def main():

    # print out the preamble

    print("This program computes population growth figures.")

    # Input the values

    population = eval(ask("Enter current world population: "))

    growthRate = eval(ask("Enter the growth rate: "))/100.0

    numyears=eval(ask("Enter the number of years:"))

    # Compute the results

    growthInOneYear = population * growthRate

    growthInADay = growthInOneYear / 366

    # output results

    print("World population today is", population)

    print("In one year, it will grow by", growthInOneYear)

    print("An average daily increase of", growthInADay)

    for y in range(numyears):

        growthInOneYear = population * growthRate

        population=population+ growthInOneYear

        print("in",y+1, "years population is", population)

main()



	
	8: Complete Assigned Exercises

	
	9: Save this worksheet and turn it in to your instructor.

	
	Use SAVE AS and add your name to the end of the file name when you save this document or use the naming convention defined by your instructor.  Follow the directions given by your instructor for turning in work.


Insert photos or video links here for evidence of completing activities.
Exercises
Complete the Exercises that are assigned by your Instructor.  Enter answers for Exercises here. Your instructor will assign points. 
POINTS 

______1. Write a Python program to convert a temperature from degrees Celsius to

degrees Fahrenheit. Here is a sample interaction with such a program:  
 Enter a temperature in degrees Celsius: 5.0

 That is equivalent to 41.0 degrees Fahrenheit. 
The formula to convert a temperature from Celsius to Fahrenheit is: C/5 = (F-32)/9

, where C is the temperature in degrees Celsius and F is the temperature in degrees

Fahrenheit.   Insert program code here.

______2. Write a Python program to convert a temperature from degrees Fahrenheit to

degrees Celsius.   Insert program code here.
______3. Write a program to convert a given amount of money in US dollars to an equivalent amount in Euros. Look up the current exchange rate on the web (see xe.com, for example).   Insert program code here.
______4. Modify the version of the dance program above that uses a for-loop to use the following loop:  
for danceStep in [1,2,3]:

    dance() 
That is, you can actually use a list itself to specify the repetition (and successive values the loop variable will take). Try it again with the lists [3, 2, 6], or 
[3.5, 7.2, 1.45], or [“United”, “States”, “of”, “America”]. Also try replacing the list above with the string “ABC”. Remember, strings are also sequences in Python. We will learn more about lists later.  Insert program code here.
______5. Run the world population program (any version from the chapter) and when it prompts for input, try entering the following and observe the behavior of the  program. Also, given what you have learned in this chapter, try and explain the resulting behavior.  Insert code her for world population program.
______a. Use the values 9000000000, and 1.42 as input values as above. Except, when it asks for various values, enter them in any order. What happens? 
______b. Using the same values as above, instead of entering the value, say 9000000000, enter 6000000000+3000000000, or 450000000*2, etc. Do you notice any differences in output? 
______c. For any of the values to be input, replace them with a string. For instance enter 
"Al Gore" when it prompts you for a number. What happens? 
______9. Rewrite your solution to Exercise 4 from the previous chapter to use the program structure described above.  Insert program code here.
______10. You were introduced to the rules of naming in Python. You may have noticed that we have made extensive use of mixed case in naming some entities. For example, waitTime. There are several naming conventions used by programmers and that has led to an interesting culture in of itself. Look up the phrase CamelCase controversy in your favorite search engine to learn about naming conventions. For an interesting article on this, see The Semicolon Wars

(www.americanscientist.org/issues/pub/the-semicolon-wars).
Write a short opinion essay about the topic of naming conventions.
______11. Experiment with the speak function introduced in this chapter. Try giving it a number to speak (try both integers and floating point numbers). What is the largest integer value that it can speak? What happens when this limit is exceeded? Try to give the speak function a list of numbers, or strings, or both. Insert program code here.
______12. Write a Python program that 'sings' (i.e. speaks) the ABC song: ABCD…XYZ.

Now I know my ABC’s. Next time won’t you sing with me?  Insert program code here.  

Create a video of your robot singing the ABCs and post to Youtube or other online video location. Insert link to video here.
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