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homework unit E: iteration and decision-making

• This assignment is worth 10 points, 10% of your term grade.

• It is due on MONDAY NOVEMBER 14 IN CLASS. Bring a hardcopy to class.

Name:

Individual Assessment: to be done alone!

1. Describe what each of the following icons represents or causes to happen (1 point total):
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2. How are robots used in Urban Search and Rescue (USAR)? Explain why they are used and what kind
of technological features robots have that make them appropriate for USAR tasks. Be specific. Give
examples. (Hint: if you missed class on Monday Oct 30, look at the reading and video on the class web page
under unit “E”.)
(1 point)

3. What are the three types of loops? Explain what they are and give an example of how you would use
each one when programming a robot.
(1 point)
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Group Assessment: to be done in the labs with your partner

• After you get each program to work, draw the code in the boxes provided. Partial credit will be given!
You will have 3 class periods dedicated to labs to complete this assignment: Thursday November 2,
Monday Nov 6 and Thursday Nov 9.

• Demonstrate each working program for your instructor.

1. loops

• Loops are structures that allow your program to repeat specific tasks again and again.

• All loops have the same basic structure. This includes a set of commands that you want the
program to repeat and something that tells the program when to stop repeating, or “looping”.
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• Some loops run for a specific number of times. These are called counter controlled loops. We will
use these in this lab.

• Other types of loops run until a certain condition occurs, for example, go forward until you hit
a wall. Those are called condition controlled loops. We will not use these in this lab.

• A third type of loop runs forever (i.e., they do not stop unless you force the program to quit in
the middle or turn off the robot). These are called forever loops or infinite loops. We will use these
in this lab.
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2. “forever loops” using “jumps”

• In RoboLab, forever loops are implemented using “jumps”.

• Jumps begin with a land icon and end with a jump icon .

• In between the land and the jump is the section of your program that you want to repeat forever.

• programming challenge

(a) Modify your program from unit D in which your robot moves in a square: modify the pro-
gram so that it uses a jump and, instead of copy/pasting the same bits of code four times,
repeats the “go straight and turn” forever.
Draw the code in the box below. Demonstrate your working program for your instructor.
(2 points)
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3. counter controlled loops

• In RoboLab, counter controlled loops begin with a start of loop icon and end with an

end of loop icon .

• There is also a loop counter which tells the loop how many times to repeat. This is specified

using the numeric constant icon .

• Note that if you do not assign a loop counter, the default is to loop (i.e., repeat the set of com-
mands inside the loop) only twice.

• Inside the loop is the section of your program that you want to repeat.

• programming challenge

(a) Modify your program from unit D in which your robot moves in a square: modify the
program so that it uses a loop instead of repeating the same bits of code four times.
Draw the code in the box below. Demonstrate your working program for your instructor.
(2 points)
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4. the LEGO light sensor

• The LEGO light sensor has a transmitter and a receiver. It transmits infrared light (also called
”IR”), which bounces off objects and then returns in the direction of the receiver. The receiver
records a value indicating how much light it read, which basically tells you about the brightness
of the object that the light sensor is pointing at. The light sensor produces a value between 0 and
100, where 100 means very bright and 0 means very dark.

• Did you know that your TV remote control uses IR to talk to your television?

• Here is how you can see what the light sensor’s value is:
This is done by turning on the RCX and pressing the VIEW button until the arrow at the top
of the screen is under the port the light sensor is plugged into. For example, my light sensor is
connected to port 2. I would turn on the RCX and press the VIEW button twice. Next to the
image of the robot man, there is a number between 0 and 100—this is the value being read by
the light sensor.

• In order to use the light sensor, you need to tell the RCX that the light sensor is plugged into
port 2 (or whichever port you choose—we’ll use #2 because we’re already using #1 and #3 for
the touch sensors inside the bumper). The easiest way to do this is to write and download a
short program that uses the light sensor plugged into port #2. Try this example:

• Put your robot on at least four different locations: (a) white foamcore or paper, (b) black tape,
(c) green tape, and (d) silver or gold tape. As shown in the previous step, VIEW the different
values for the light sensor and record the values in the table below:

black white green silver/gold
light

sensor
value
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• programming challenges

(a) Program the robot to go forward until it sees something black, and then stops for one second,
then goes backwards for two secconds. Edit the program in RoboLab, download it again and
test it.
(2 points)

(b) Program the robot to go forward until it sees something silver or gold, and then stops for
one second, then turns to the left and goes forward for two seconds.
(1 point)
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5. decision-making

• Up to now, your programs have been sequential and linear. In other words, your programs
have been executing each command, starting from the green light and going until the red light,
without skipping any commands. However there are situations where we might like to program
the robot to do one action (i.e., go forward) when some condition is true (i.e., light sensor sees
black) or else do some other action (i.e., go backward) when the condition is not true (i.e., light
sensor sees white). In order to do this, we need a decision-making mechanism so that our robots
can react to their environment autonomously (i.e., without a human touching it). This decision
making ability is based on its sensory inputs (e.g., the value of the light sensor) and will make
the robot a little more intelligent! Decision making is achieved by conditional execution in the
programming environment. In RoboLab, by using fork structures, we can allow programs to
behave differently based on different values of sensor inputs.

• How does a fork work?

– When a fork is reached in a program, one of two branches will be taken based on the value
read from one of the robot’s sensors.

– All of the fork commands on the forks palette use the greater-than (>) or less-than-or-equal
(≤) condition to determine which branch to execute. These conditions are based on a thresh-

old value . If the value read by the fork’s sensor is greater than the threshold value,
then the program follows the top branch. Otherwise, if the value read by the fork’s sensor is
less than or equal to the threshold value, then the program follows the bottom branch. For
example, RoboLab can let a program make a decision depending on the value it gets from

the light sensor when you use the light sensor fork .

– You must attach the correct port number modifier to the fork where your actual
sensor is conncected.

– A fork merge is required at some point in the program with any fork command.
It completes your conditional structure and brings the two branches of the program back
together.

• Example:
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– Create this program in RoboLab and use the light sensor value returned when the robot sees
black tape as the threshold value. REMEMBER:

∗ The light sensor fork requires you to specify a threshold value. For instance, the above
example uses a light sensor fork with a threshold value of 35—but you need to calibrate
your robot to determine which value it reads when it sees black tape, and then use that
value instead of 35.

∗ Don’t forget to attach the correct port number to the fork. For example, our light sensor
is attached to port 2.

• programming challenge

(a) Program the robot to go forward.
If it sees something black, it should stop for one second, then go backwards for two seconds,
then go forward again.
If it sees something silver or gold, it should stop for one second, then turn to the left and go
forward again.
It should do this behavior forever.
(2 points)

First, draw a flowchart, like the one above, to describe the way you want your robot to
behave.

Then, write the code in RoboLab and when it works, copy it below.
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