LESSON >: SHAPES

SUUARE.

This lesson is all about making Ozobot go in certain formations: squares,
letters and so on. It’'s much like choreographing a dance we did in the
last lesson, but without the music. In fact, we will be using the same app
OzoGroove to program Ozobot!

Get your tablet ready and open OzoGroove. Don'’t forget to set the screen
brightness to 100% and calibrate your Ozobot on the tablet (just in case you
don’t remember, the calibration can be done in the Ozobot Tuneup in
OzoGroove).

We are going to use the move creator to make Ozobot go in a square, so go
to OzoGroove’s main menu and choose “Move Creator” on the bottom of the

screen. In the creator, tap “Create a new move” in the popup and select “No
music” in the next popup.

We want to make Ozobot move like in the following diagram
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Ozobot is supposed to start at point 1and go in a square
counter-clockwise to end back at the start. Each side of the square is to
pbe 30 units long.

Suppose Ozobot starts out at point 1looking west, i.e in direction of point
2. The first move should be going forward 30 units.

Choose the “Forward” category in the editor and you will see the instruction
“Forward 30" in the menu below. Drag and drop the instructions into the
timeline, right after the start.

At this point, Ozobot would arrive at point 2, but to continue the square,
we have to make Ozobot turn to face point 3. 1f Ozobot turns left, then
Ozobot would have to turn a right angle, which is 90 degrees (a quarter
of a full 360 degree circle).

Choose the “Left Turns” category and drag and drop the instruction “Left 90"
into the timeline, right after the “Forward 30" instruction.

Continue assembling your move in this manner until your instructions
make Ozobot reach point 5. Note that you don’t have to turn Ozobot
when reaching point 5.

To test if your program is correct, save it first (for example under the name
“Square 1" in a new category “lesson 5”), then press “Dance.” On the
dancefloor, tap the pod you want to use and place Ozobot on the pod. Make
sure that Ozobot’'s middle color sensor is centered on the pod, but adjust
Ozobot’s position to be ready to start the square. This means turn Ozobot so
that Ozobot is facing west, like sitting on point 1 facing point 2. Unselect the
“Loop Dance” slider since we want Ozobot to walk the square only once. Now
press “Load Ozobot” and when the loading is done, tap “Dance” and watch
Ozobot move.



Is Ozobot moving like you thought it would? If not, debug your program
by going back to the editor, making changes, saving and returning to the
dancefloor to check if your program is correct. Repeat this until you got
it right. If you want to double-check your program, you can compare it to
solution 1 at the end of this lesson.

BUTTERLY

Now we are ready to make Ozobot go in a more complex shape like this:
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If you use your imagination you may be able to see the wings of a
butterfly, so let’s call it that for now.



This time we will construct a program using the “Square 1" move we just
created. So go to the main menu and select the “Dance Editor”. As before,
create a new dance and select “No Music”.

Take a look back at the butterfly diagram above. The first 5 points are
arranged in exactly the same way as in the move “Square 17, so it would
be good if we could reuse this move here.

To add the move to your program, scroll the categories all the way to the
right end to find “Lesson 5”. Select it and you will see the “Square 1" move
right below. You can now drag and drop this move into the timeline right
after the start.

Now imagine how Ozobot moves along the path. After completing
“Square 17, Ozobot will arrive at point 5 facing up to point 8. But this is
not the way Ozobot is supposed to go. What kind of turn do we need to
add to the timeline so Ozobot will be facing right to point 67 If you know,

drag and drop the turn into the timeline. If you need help, please see solution
2 at the end of this lesson.

Now Ozobot is positioned properly for the second wing of the butterfly.
Turn the page with the diagram upside-down. What can you see now?
How does the second wing compare to the first one?

You will notice that, looking at it upside-down, the second wing is exactly
the same as the first one. Imagine Ozobot executing the instructions
from “square 1" starting at point 5 facing point 6. Those moves will bring

Ozobot to the end (point 9), so let’'s add another “Square 1" move to the
timeline.

It's now time to try out our program. Save the dance for example as
“Butterfly” and try it out on the dancefloor. Remember to turn off “Loop
Dance” again. Does Ozobot’s move resemble the butterfly outline? If not,
make changes in the editor and try again until it's just right.

Notice that we have used the “Square 1" move twice for the “Butterfly”. In
programming, we would call the “Butterfly” the program and “Square 1”



its subroutine or function. It is a separate unit of the code that performs
a specific task. It can be “called” (i.e. used] in the program whenever
needed. It can be used as many times as necessary and you can see that
in our case we have used it twice.

SQUARE AGAIN. .

Imagine the following drawing shows the map of the electricity wires on
a grid in your neighborhood

80 Mot to scale




The electrical wires are the red lines on the big square. Ozobot is in
charge of checking the wires. Ozobot’s task is:

@® To check the wires by going along every side of the big square
@® Ozobot has to drive along the entire red outer square, but not
necessarily all at once in a continous motion (i.e. Ozobot may turn
onto a black line in at any time)
@® Ozobot must go on each part of the outer red lines only ONCE
@® Ozobot can go on the black inner lines as often as needed
@® And, making it very difficult, Ozobot can only move using the
“Square 1" subroutine combined with left and right turns
@® Ozobot can start and end on any corner or intersection of the grid
You are the computer programmer and in charge of programming Ozobot
for this task. Assemble your program in the “Pro Dance Editor” (without music

just like in the “Butterfly” exercise). Make sure Ozobot follows the guidelines
abovel

If you want, read the following hints. Or, for a challenge, skip ahead to
the next paragraph.

@® Notice that the black lines are dividing the big square into four
smaller squares

@® When dividing a square into four equal squares like this, all small
squares are the same size

@® The smaller squares are the same size as the square we used for
“Square 1"

® \When dividing a square into smaller squares, all angles are still
right angles (90degrees)

® You might want to start Ozobot on the center intersection

@® \When you are ready to try out your program, save it (for example as
“Electricity Square”), go to the dancefloor, turn off “Loop Dance”, and
tap “Dance”. Ozobot will execute your commands on the tablet. Does it
look like Ozobot is making a big square just like in the diagram? If not,
debug your code as before by going back to the editor and making
your adjustments.



@® There are several solutions to this problem. For an example of one of
them, see solution 3 at the end of this lesson.

CHALLENGE.

The final challenge is for Ozobot to go in a path that resembles the
outline of OZQO, i.e. like in the following diagram
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You are again in charge of programming Ozobot. Make sure that Ozobot
traces every line ONCE and only ONCE. Ozobot has to start at the
indicated starting point and face west (i.e. to the left). It will be easier if
you try to use the subroutine “Square 1” as often as possible.

Start creating your program now using the same methods of writing and
debugging as for the “Electricity Square” of chapter 3. You may want to
read through the hints in the next paragraph first if you need help to get
started. There are several solutions to this problem. Once you're done,
you can see an example of one of these in part 4 of the solutions at the
end of this lesson.

Hints:



@® There are two squares in this diagram, try to find them! Can you
use your “Square 1" subroutine for both of them?

® Look at the Z in the middle. What are all of the angles? These
angles determine which turns to take. You may have to use two
instructions to make one turn.

@® The diagonal line of the Z is actually a bit longer than 30 units (how
long exactly?), but for this exercise it's ok to use “Forward 30"



SOLUTIONS...



Solution 1

Place Ozobot looking west. Forward 30,

Left 90,
Forward 30,

Left 90, Forward 30, Left 90, Forward 30

Solution 2

Place Ozobot looking west. Square 1,
Right 90,
Square 1

Solution 3

Place Ozobot looking west. Square 1,
Left 180,
Square 1,

Right 180, Square 1, Left 180, Square 1
Solution 4
Place Ozobot looking west. Square 1,

Right 90,
Forward 30,

Right 90, Right 45, Forward 30, Left 45,

Left 90, Forward 30, Square 1






