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Making a Choice

Program flow control with
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with Conditionals

Program Flow Control :
i e Botball

* What if we want to execute a block of code only if
certain conditions are met?

* We can do this using a conditional, which controls the flow

of the program by executing a certain block of code if its
conditions are met or a different block of code if its

conditions are not met.
* This is similar to a loop, but differs in that it only executes
once.
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P Flow Control
rogram Flow Contro i e Oorhall

with Conditionals

This part of the code
Is the conditional.

7

[ Print “Pressed!”] [Print “Not pressed!”]

NV

\/

Code after condltlonal

o
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if-else Conditionals i éL B[:]thau

The if-else conditional checks to see if a Boolean test is true or false...

* If the test is true, then the if conditional executes the block of code that immediately
follows it.

* |f the test is false, then the if conditional does not execute the block of code, and the else
block of code is executed instead.

J/

What is this?

#include o tor/wombat.h> What dOeS thiS
int main() 2
( say”
if (digital(9) == 1)
{
printf(“Touched!\n");
}
else
{
printf(“Not touched!\n");
}
return
}

Notice: In the same way that a while loop doesn’t have a semicolon after the condition,

neither does an if-else conditional. Professional Development Workshop
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Using while and if-else i éL Botball

You can also put conditionals inside of (nested in) loops. This is beneficial when we want to keep checking
a set of conditions over and over, instead of just a single time.

Source Code

#include <kipr/wombat.h>

int main() What should go

{ inside the condition
while (digital(©) == 0) for the while loop?
{
A if (analog(®) > )
{
l printf(“It’'s dark in here!”);
else
{
v l printf(“I see the light!\n”);
} // loop ends when the button is pressed
Notice how the |, return ©;
{ and } braces
line up for each )
block of code! Professional Development Workshop
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ET Drive forward to object i ¥ Botball

Pseudocode (Task Analysis)
1. Check the a button, if it is not pressed

2. Drive forward as long as the value is <=2700 (or
your determined value)

3. Drive backwards as long as the value is
>2700 (or determined value)

4. Exit loop when a button is pressed
5. Shut everything off

YES

If the a button is
not pressed?

\ j Stop motors.

v

Return 0.

G
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ET Drive forward to object
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#include <kipr/wombat.h>
int main()
{
printf(“Drive to the object\n”);
while (a_button() == 6) // A button is not pressed
{
if (analog(9) <= ) //Far away: drive forward
{
motor (0, );
motor (3, );
}
if (analog(®) > ) // Too close: back up
{
motor (6, -80);
motor(3, -90);
}
}
ao();
return 0;
}
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Maintain Distance i ¥ Botball

Description: Write a program for the KIPR Robotics Controller that
makes the DemoBot maintain a specified distance away from an
object, and stops when the touch sensor is touched.

Pseudocode
1.  Loop: Is not touched?

If: Is distance too far?
Drive forward.
Else:
If: |Is distance too close?
Drive reverse.
Else:
Stop motors.
2. Stop motors.
3. End the program.
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Maintain Distance

i o Botball

Solution: Source Code
#include <kipr/wombat.h>
int main()
Pseudocode ¢ B
while (digital(®) == 0)
{
Loop: Is not touched? %f (analog(5) <= 1800)
If: Is distance too far? motor (6, 80);
Drive forward. , morer(®. Een
. 1
Else: | 7S |
If: Is distance too close? ?f (analog(5) > )
Drive reverse. motor (0, -75);
. motor (3, -75);
Else. }
else // sensor value is 1800-2600
Stop motors. ‘
Stop motors. \ ao();
End the program. } }
ao(); // end of loop
return
}

N
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Reflect S :
eflectance Sensor i © Bothall

for Line Following

For this activity, you will need a reflectance sensor.
* This sensor is a short-range reflectance sensor.

* There is both an infrared (IR) emitter and an IR detector inside of this
sensor.

* IR emitter sends out IR light — IR detector measures how much
reflects back.

* The amount of IR reflected back depends on many factors, including

surface texture, color, and distance to surface. &
==

This sensor is excellent for line-following!

* Black materials typically absorb most IR — they reflect little IR
back!

* White materials typically absorb little IR — they reflect most IR
back!

* |f this sensor is mounted at a fixed height above a surface, it is
easy to distinguish a black line from a white surface.
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Attach the Reflectance Sensor i éL BDthauﬂ

* Attach the sensor on the front of your robot so that it is

pointing down at the ground and is approximately 1/8”
from the surface.

* Areflectance sensor is an analog sensor, so plug it into

any of analog sensor port #0 through 5. Port O for this
example.

* Recall that analog sensor values range from 0 to 4095. /n.

Sensor ,
e Plug . (NN T8
: Eis B Orientatio [Es —
[ s v s e e p—. | - [ Jeantet
) | i

J .14 ) . M ‘
Cwemee e wmn P R 2N
DD CDDDDOOS - el

Surface

Analog
Sensor Ports
#0to 5
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Reading Sensor Values

— i
from the Sensor List RACTICA i Dotball

You can access the Sensor Values from the Sensor List on your
Wombat

* This is very helpful to get readings from all of the sensors you
are using, and then know which values/ranges to use in your

oo — :

Analoa Sensor 0 1297
Analoda Sensor 1 1066
| | [amEssensees 33
. .z Sensor Graph Anajog Sensor 2 1232
& Motors | | |Brssisrs &0m
! 4 . Diaital Sensor 1 0
: |8 Sensor List Diaital Sensor 2 Q \
= Servos | | |Bidksl ssheerd 8
‘ If ” Diaital Sensor 5 0 \
B Camera Blafal2shsor? 9 \
/ : Diaital Sensor 8 0
Didital Sensor 9 0 \
/ - Accelerometer X 3 \
7 ] \
/
/ : \
4 | \
| Select Sensor List Sensor Ports | (Sensor Values
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With the IR sensor plugged into analog port #0
* Over a white surface the value is (~200)
* Over a black surface the value is (~3000)

Reading Sensor Values
from the Sensor List

i o Botball

}

Your values will be
different, but the
process will be the
same!

over the Black Surface

Values between ~2900-~380(ﬂ

Analoa Sensor 0 35204 Analoa Sensor 0 209
ﬁna od Sensor 1 1082( 1 Analod Sensor 1 1065( }
naloa Sensor 2 1102 | Analod Sensor 2 1108
Analoa Sensor 3 1121 Analoa Sensor 3 1122
Analoa Sensor 4 2700 I Analoa Sensor 4 639 [
prashessre 80 prasissnsrs 87
paisizene; | Baia sneers 3|
Digifa Sensor 3 0 I Diaital Sensor 3 0 |
Bidial sehaors 8 Bidial 2snsers 8
Al . Bkl seneer? 8|
plaizlssnserg 8 | plazlesnsers 5 |
Accelerometer X 6 | Accelerometer X 5 |
LiFe [ o LiFe [ o
l |
| |

over the White Surface.

[Values between ~175-~300
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Line Following Strategy Using the

Reflectance Sensor }ét Botball

Line Following Strategy: while - Is the button pushed?

Follow the line’s right edge by alternating the following 2
actions:

1. if detecting dark, arc/turn right

2. if detecting light, arc left.

3. Think about a sharp turn. What will your motor function look like? Remember
the bigger the difference between the two motor powers the sharper the turn.
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Understanding the IR Values Botball

1. Place your IR analog sensor in one of the analog ports (0 to 5).
2. After mounting your IR sensor, check that the values are: white

between

175-225 and black between 2900-3100; write down your values.
3. Find your threshold or middle value (approximately)

4. This number will be the value you need for the find the black line
activity.
Turn left 1600 Turn right

—t

My white value is ~200 My black value is ~3000

|

Determine what your threshold or “half way” point will be. This example is ~1600.
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Understanding while and if '535[[% E‘ETéEL Bothall

Begin
? You must cover all values
YES (while) @ Turn left Turn right
Is the Button pressed?
( KO 0 <= 1600 >1600 4095
\/ 1600

if YESY_1 I _7IfNO

Ti ight if T left if val
[valt:ani:g 1(;00} [urir; o 1'6‘53 "ﬂ Assume all these Assume all these
N } values are WHITE  values are BLACK

\ j Stop motors.

This is the part of the
code that tells the

Robot what to do when
it sees black or white.

v

Return 0

e
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FDR

L

Botball

Analysis: Flowchart

Turn/arc right. Turn/arc left.

N,

\ j Stop motors.

Return 0

o
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Line Following i AL B[:]thau

Description: Starting with your DemoBot at the
starting line of the KIPR Mat B. Write a program to
have the robot travel along the path using the Top Hat
sensor (line follow).

-l.l-l

:':';.19“!:;'

&S

e
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Line Following Solution i ¥ Botball

#include <kipr/wombat.h>
int main()
{
Pseudocode while (digital(e) == ©)
{
1. Loop: Is not if (analog(9) <= )
pressed? { notor(s. 90):
If: 1s dark detected? notor (3, 5):
Turn/arc right. }
Else: else
Turn/arc left. t ,
motor(0, 5);
2. Stop motors. motor(3, 90):
3. End the program.
}
}
ao();
return
}
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i éEL Botball

Change the threshold. Increase the “arc speed”.

#include <kipr/wombat.h>

The value of 1600 or the “threshold” value is 1%
int main()

( way between the observed values.
while (digital(e) == 0) Remember black reflects less IR than white
{ but the value is higher.
rl’;”('::;lz;%lc)’w:he h"j%‘ Notice the Boolean operators > 1600 or <= 1600
{ Your value may be much lower due to lighting,
motor (6, 90); placement of sensor and other factors.
motor(3, 5);
}
else
{ Also increasing the “arc speed” (by
motor (6, 5); q— . .
motor (3, 90) ;q__ making the difference between the
} two motor power values greater)
:o(): may have a significant impact.

return

J
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Line Following with Functions i BDtha“

Solution: (using two functions)

#include <kipr/wombat.h>

void turn_right()
{

motor (0, );
Pseudocode motor (3, ); // Turn/arc right
void turn_left()
1. Loop: Is not pressed?
If: I k ? motor (0, ;
s dar d?tected motor(3, 80); // Turn/arc left
Turn/arc right.
Else: int main()
Turn/arc left. while (digital(0) == 0)
2. Stop motors. £ 1
3. End the program. ? (analog(©) > )
turn_right();
}
else
{
turn_left();
}
ao();
return 0;
}
o J
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