Ball robot

The ball robot is able to shoot small balls that are in a magazine. That's really fun! You
will also learn more programming basics with this model. You already know the
fischertechnik components used from the previous tasks. You control the model
with the gesture sensor.

Actuators and technical accessories installed in the model:

Mini motor Gearbox Gesture sensor Omniwheel

You can find an explanation of the components on the start page.

The "Ball robot" model is divided into 3 programming tasks:

Task 1 Programming level 3
The firing command should be triggered via
Ball_robot_l.rpp gesture control
Task 2 Program level 3
Gesture control is used to steer the ball robot in
Ball_robot_2.rpp different directions.
Task 3 Program level 3
Gesture control is used to steer the ball robot in
Ball_robot_3.rpp different directions. The shooting command is
triggered as required.
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Important: When programming the three model tasks, start with a "new project"
with the name "Ball_robot_1".
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You must then configure the controller.

The actuators and sensors can be found in the assembly instructions.
Motors1and 2 control the drive, motor 3 controls the launcher. The mini
push-button serves as a limit switch in the launcher. The gesture sensor
detects the movements. These are evaluated and converted into travel
direction instructions.
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Task 1

To solve the first task, you do not need to access any functions from previous tasks,
SO you can start with the main program.

Important: Here are some technical notes on the firing
function. The balls are stored in a magazine and fed
individually into the launcher from there.

The green |-bar is bent backwards via
the crank mechanism, the gearbox of
the launch motor. The motor turns to
the left as far as the button and
releases the I-strut, which is bent
under tension. This catapults the
small ball forwards out of the
launching device with its tension
energy.

As you have already worked with the gesture sensor in previous
tasks, you know that it must be activated immediately after starting the program.

1" " Programmstart
Select "Gesture" to select the gesture. Set the pove——- —r————

value for the gesture to "= 1". This means that all daueriiatt wiedatiolen
directions of movement are evaluated as one
direction and the ball is shot. This is followed by
the "Repeat permanently" loop.

Insert the command "if make" into
the loop. For "if", query the gesture
sensor to see whether the value "=1"
has been determined. Also change
the command to ‘"gesture".
Now the firing sequence follows.

Gestensensor [YEFTN RN
dauerhaft wiederholen
mache + falls ist Gestensensor [DAFNIEN =~ K5 1]

The "RX_MZ3" firing motor turns "0.3" seconds to the left. This means that the firing
bracket is positioned after the button and rotates until the button is pressed.

fischertechnik ==




Programmstart

(EHENEET I RX_12C_1 - W aktiviere - M Geste - |

. . . dauerhaft wiederholen

Complete the main program using the adjacent [y rp— Y G
program illustration. e - T — sz
warte bis ist Mini-Taster AN

The motor then moves "0.15" seconds to
Programmstart theright - i.e. backwards - and releases the
Gestensensor LAV BT .
oot e button again. The motor then stops.
mache + falls LG EELENA RX 12C_1 - i Geste - | g
L R mis - ks - LR el s12] e program returns to the start of the

warte EXH * LX) loop and waits for another activation of the

warte bis ist Mini-Taster [V RN
L Rcms - Wvechts - [T 5121 gesture sensor to shoot a ball.

Lutls - B 015

i stoppe Motor [CYATERN

The launch program is now complete.

Test the program and save Ball_robot_1 on your computer.

Task 2

Important: In the image on the right, the movements are defined when the hand is
moved via the gesture sensor. The illustration refers to the installation direction in

the model.

- - 1 [ [ron rechs |
Which values are made available by the gesture sensor when . :
the following movements are performed: 3 =
3 - from the front, 4 - from the back, 1 - from the right, 2 - from /jz
the left

Before you start programming various functions, delete e
all commands in the loop from the "Ball_robot_ 1" |t g
program.

Save the program under Ball_robot_2.

Next, create the following functions for the driving directions of the model.

setze Motor [[XE [ [77288 Geschwindigkeit ©
setze Motor Geschwindigkeit
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Once the functions have been defined, you must create a "gesture"
variable. The current value of the gesture sensor is always read into this
variable in the program. This value is then used to perform various tasks within a
query "if make ..".

First insert the command "set ... to" from the "Process" - "Variable" block

| varsien into the free area of the loop.

Add the command "get gesture |y

[ e sensor .." from the "Sensors" - "2c mace sec ECETTTER = e cortensrtr (TAEREN (X
block to the docking
point. Change the "HEX" entry to "Gesture".

hole Gestensensor [BEl [

+ falls The next step is to query the determined value of the variable. This is done
sacha using the command "if otherwise .." from the "Processing" - "Logic" block.
— Insert the command "is true .." into the "if" positions. Insert the variable
"gesture" in the first free position =
and the command "a number" in | ——r-—tede Yot

the second position. The movement should be It LRSI oL vore) Joete |
" " n=zn ¥ e 8
from the front", so the value must be set to "3".

Click on the "+" to expand the query. As 3
more queries are required, you have to click
three times. Duplicate the first "if" query and
insert it in the respective position. Change
the"="value of the 2nd query to "4" for "back",
the "=" value of the 3rd query to "2" for "left"
and the "=" value of the 4th query to "1" for
"right".

m m After you have already
programmed the functions

mm for the movements, you
can now insert them into the empty spaces
of "make". You can find these under
"Processing" - "Functions'.

mache setze auf hole Gestensensor [TEFEEN [0

But oops, something has been forgotten.
You still need a "stop" function for the two
motors.
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Define the adjacent function and then insert it into the main

' stoppe Motor [XATNTTEN Boldele[s=1ngk
_® stoppe Motor [YAVATZEN

This solves task 2. Save it again on your computer.

Then test the program on your model.

Task 3

You can use "Task 2" as the program basis.
Before you adapt the main program to the
task, create the "fire" function.

Save the program under the name
Ball_robot_3.

Tip: You can copy the function from task 1 and paste it into a new function. You only
need to adjust the parameters in this function.

Now to the main program. Delete all
commands in the loop. Insert the (PN ENES RY 12C_1 - W aktiviere - M Geste - |
command "set to" and the command "a dauerhaft wiederholen

number". Set the value to "O". mache setze FTSITCRM auf [

You need another loop that runs as
long as the sensor value is "= 0". The
sensor value is then determined and
assigned to the "gesture" variable.

fischertechnik ==



This is followed by the evaluation with the "if do"
command. Insert this after the loop command and
extend it to a total of 3 queries.

P — e oot Query 1 (if gesture = 2) moves the model to
e the left. Query 2 (if gesture = 1) moves Fhe
L solange Bef0] -~ B gecture | model to the right. Add the corresponding

mache setze TS0 CRa auf

commands to the docking points.

Now to the last docking point. Here you should query
whether the sensor value "4" is "or" the sensor value et
"3" If a query is correct, the firing command should be  "d4]-- SCEIEE

triggered. The query command is composed as

shown in the picture.

. | oder -

Insert the command sequence and
—— then the "fire" function in the

dauerhaft wiederholen "make" area.

mache setze (TS chlauf [
] soiange = ®gesture -
mache setze [T5 0I5l auf ‘Geste -
+ falls — After the queries, set the variable
mache tu jeft "gesture" back to "0O" and stop the
sonstfalls ~ ] Egm motors. Once all commands have

o R been processed, the program
sonst falls = oder - | - .
OBE o Sl Bl jumps back to the start of the loop

mache fire

setze auf [

and waits for another movement.

So, that wasn't so difficult up to here.

Test the program and save it again on your computer.

Then dismantle the model and sort the components into your ft box.
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