Outline

+ Purpose:
To serve as a guide for those wishing to increase understanding of the EV3 robot sysem.

« Programming
« EV3 Controller (aka: the “brick”)
« User Interface
« Building Blocks
« Controlling the robot with MOVE Blocks
What is New: EV3 vs. NXT
« Turns - there is more than one way to turn
+ Geometry and Math for the Robot
+ Gyro Sensor

Advanced Programming
+ Light Sensor
« Program Control (WAIT, LOOP, SWITCH Blocks)
« Math (VARIABLES, MATH and COMPARE Blocks)
+ My Block
« Resources



EV3 Brick

2 = Center, press the
center button to select
and accept options, or
run a program.

1 = Back, this button
is used to reverse
actions, to stop a

running program,
and to shut down the
EV3.

3 = left, right, Up, Down
These four buttons are
used to navigate through

the various menus.




Programmable EV3
Brick

= Four outputs (motors)
= Four inputs (sensors)

= USB, Bluetooth, or Wi-Fi
connection

= Improved LCD screen

= 16 MB flash memory

= 64 MB RAM

= SD Card Port: 32 GB

= Multiple onboard utilities

= 1,000 samples per second
= EV3 Brick Button lights

= Sound
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Ports, Sensors and Motors

1, 2, 3, 4 = Input ports used A, B, C, D = Output ports
for sensors.

used for motors.

- Large Motor Medium Motor
The PC USB port is used to connect to

The PC so you can download the
Programs into EV3 Controller




-

EV3 Motors

Two types of motors
Redesigned to allow easy construction

The Large Motor is a strong and
powerful full motor.

The Medium Motor is a less powerful
m?tor but runs at a higher revolution
rate.

Both motors have tacho feedback
enabling 1 degree resolution.

Both motors are Auto ID-supported.

The Medium Motor is smaller and lighter
to allow more construction options.

e
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= Detects distance
= Accurateto 1 cm or 0.3 inches

= (Can listen for other ultrasonic
Sensors

= Improved design for easier build
solutions

= Eyes light up to identify which
mode the sensor is operating in

= Auto ID

@MIHHET@F‘ME'
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= Detects eight different colors

= Detects ambient light, from dark
to sunlight

= Detects reflective red light

= Built-in cancelling of backlight
makes sensor more reliable

= Improved design for easier build
solutions

= Auto ID

@MIHHET@F‘ME'

education EV3

77z education

D. 5|



Touch Sensor

Detects pressed

= Detects released
= Detects bumped

= Improved design for easier build
solutions

=  Auto ID

mindsTerms
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Gyro Sensor

Angle mode

= Gyro Sensor mode
= Angle and Gyro Sensor modes

= Can reset accumulated angle
value

= Improved design for easier
build solutions

= Auto ID

mindsTerms
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EV3 Navigation

Open a previously saved project

2 LEGO MINDSTORMS Education EV3 Teacher Edition - o IEH
LObbv File  Edit Tools Help
Button ' E + & LabVIEW
Open New s e
Project
E ao @

Model Core Set ,.!.";g St

Quick Start
A User Guide
Open New _wPw
PI'OjECt or g Programming
previously _ Quick Start
Programming
saved ones Overview

These small videos will help you get started with the LEGO
5 3 MINDSTORMS® EV3 technology and software.

Data Logging
= Y&

T
My
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Dasgn E"""ée & Beyond Basics

Hardware

Data Logging

Tools

Building Instructions

| straight Move

|
J

l@}o.n,4,d

Curved Move

e — &
gnoerg

)t m 2 S

Tank Move

u.l_{q

‘Pw@@@"“‘ 4/9

il ,-'\..

&}m,sﬂ e

Move Object

ool

Qyn,t.-’

| stop at Line

(» —— 0:00 34| (w4
Tank Move
Use the Move Tank block to steer the Driving Base.

(Open)

20 ITIII'II:|5T"‘I"I115
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Projects and Programs

o] LEGO Vv
File Edit Tools Help

« | (2 Program X || (3 Program2 X || (3 Program3 X || (2 MBMove X ||+

Project Properties

Currently Opened Programs Click to create a
belonging to opened project hew program
within the current
project

Lol First Project.ev3* X B8 B LabVIEW
| 22 program x | = Program2 X | 2 Program3 X | 2 MBMove X |[+

Project Title: |Project

2 | PROJECT DESCRIFTION
This is my first project

Variables

| Type |Name Show l Teacher Only |
= | program.ev3p ® | (@]
= | Program2.ev3p ™
=2 | Program3.ev3p ™ |
|

Paste elete Import

14



Programming Environment Workspace

Programming canvas
where you can lay out
the program’s blocks /
instructions

Programming palettes
where you can find the
various building blocks

< LEGO MINDSTORMS Education EV3 Teacher Edition - O

File Edit Tools Help

L=l First Project.ev3* X B3 B abVIEW
% | & Program2 x | &2 Programz x || &2 MBMove x || (2 Program4 x || 22 Programs x |[+ Z u: E E Qai E;:]

-@lsnrs,fl_’@'nmam,/.(alsn

PsQE Mg 1 OO g3

> —

and where they are connected.

Hardware page establishes communication with
the EV3 brick and where you download
programs into the EV3, view memory usages,
battery level, and to find out motors or sensors

15



The GCommunication Pane

= Connection status
= Download programs ready to be run
= Download/play programs instantly

= Download a section of a program to E[A o B 12 c 2 |0 o0 J||[Eva
run ™ Qe | @° v
= Intelligent EV3 Brick status: name and ¢ =A__ o |2 0 |3 0 \a 0 v
battery level, etc. L OSSN TN

» Port status and sensor readings

= Type of connection between the EV3
Brick and the computer (BT, Wi-Fi, or
UsB)

mIiNndsTerms

il education EV3
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Multitasking B [i5

Objective

Use multitasking to move the
Driving Base and play a sound at
the same bme.

3 Content Editor

o 7 T . i
- Wik = Animations
L Bl 5 b = Build guides
Click the link(s) below to open the building instructions, then . .
build the model and return to this project to continue. Skip
U:‘l:s step if the model is already built. - Intera Ctlve gL“deS
Drivi B e ewen o
Testit B< 5 = Sample programs
Recreate the program shown, drag the vertical sequence wire
after adding the glocks to gle cangas, Ii\;en downlg:d andwrlun - C h a | | e n g es
to test.

= Save as a project
Click Blocks = Teacher and student

T % %‘@2 % PO 120 " B modes

>

=

BferelD] @) = Edit facility

T
Lﬂlﬂ@ al @ g
=8 o O B

&

EYCVIE
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Palettes

Action Blocks | e — —

Jj .fi? &j L'J Tﬁj i k

Medium Motor, Large Motor, Move Steering, Move Tank, Display, Sound,
Brick Status Light.

‘Flow Blocks — — ——

‘ Start, Wait, Loop, Switch, Loop Interrupt

— — — —

9 (04 103 B4 B3 (89 103 8 B

Brick Buttons, Color, Gyro, Infrared, Motor Rotation, Temperature, Timer, Touch, Ultrasonic,
Energy Meter, Sound

‘Sensor Blocks

18



Palettes

Action Blocks

Advanced Blocks

— S e—

rp ey Srep 1 e e §ewe S S e Baegp §iros|
sty T My Ty T Tl ey ey Tisn Ty

‘Variable, Constant, Array, Logic, Math, Round, Compare, Range, Text, Random ‘

'M-"l MF rﬂﬂi 'mr- |E«ll‘r m E _ =

- e - el -

File Access, Data Logging, Messaging, BlueTooth, Keep Awake, Raw Sensor
Value, Unregulated Motor, Invert Motor, Stop Program

3

Block you create to repeat same actions in multiple

programs. Programmers refer to this as subroutines or
functions.

19



Controlling the EV3 Motors

« Instructing the robot to move and turn is accomplished by the Large Motors which rotate
in a predetermined direction where positive amount of power (e.g. 75), will cause a
clockwise rotation and negative power (e.g., -45) will cause a counter-clockwise
rotation.

Negative Power (-60)

Positive Power (+60)

NOTE: the same concept applies the medium motor.

- All examples used in this document assume the robot B - Motor
configuration and motor is mounted as shown.

C - Motor

20



Move Steering Block

Move Steering
« Controls and requlates two motors.

» Both motors move either forward (positive
power) or backward (negative power)
» Allows steering by applying more power to

O Oon
‘@ On for Seconds

@ On for Degrees

{® on for Rotations

one of the two motors

Steering Control from (-100- 100)
where

0 = move straight;

Positive# = C more power than B
negative# = B more power than C

Power (100 to -100); positive Number of motor
number is move forward; degrees, rotations or
negative, moves backward. seconds

Note: small amount of power
may cause the robot to stall.

21



Move Tank Block

A0

‘360‘ 7

|
OOn

‘@ On for Seconds

‘@ On for Degrees

{® on for Rotations

Move Tank

= Control two motors and allows each motor to
move with different power level including in
different direction for turning or spinning.

» For turning: one motor has zero power; the other
has positive (forward) or negative(backward)
power.

* When zero power is specified, the motor is locked
and will not move to ensure accurate turns

» For spinning, use positive power for one and
negative for the other

Brake or
Coast

Power (100 to -100); positive
number is move forward;
negative, moves backward.
Note: small amount of power
may cause the robot to stall.

Number of motor
degrees, rotations or
seconds

22



Large Motor Block Large Motor

= Control a single large motor
» When zero power is specified, the motor is

m locked and will not move to ensure accurate
turns

Brake or
Coast

OOn

@ On for Seconds

‘@ On for Degrees

{® on for Rotations

Power (100 to -100); positive Number of motor
number is move forward; degrees, rotations or
negative, moves backward. seconds

Note: small amount of power
may cause the robot to stall.

23



Medium Motor Block

Medium Motor

OOn

@ On for Seconds

‘@ On for Degrees

{® on for Rotations

» The Medium Motor block controls the
Medium Motor. You can turn the motor on or
off, control its power level, or turn the motor
on for a specified amount of time or
rotations

» When zero power is specified, the motor is
locked and will not move

* Use positive or negative power to control
direction

Brake or
Coast

Power (100 to -100); positive
number is move forward;
negative, moves backward.
Note: small amount of power
may cause robot to stall.

Number of motor

degrees, rotations or

seconds

24



Steps to create a program

L e 1 1 T

3. Select / enter options

EV3

4. Click download to compile and load the ™ = 1 O8 v
program in the EV3 controller s: T N
»

25



What's new

« All files are stored within the Project file, i.e., programs, my blocks. You can move /
copy the project file to other computers and it will work. Now you can backup the
entire project or even use a memory stick to store your project!

« Turning on/off the EV3 now takes about 30 seconds

« The MOVE block is replaced by the MOVE STEERING and MOVE TANK blocks

+ MOVE STEERING has single power control; motors are regulated, i.e., if one motor
moves faster than the other, the faster motor will be slowed down to compensate.

« MOVE TANK: has independent power controls for each motor where one can move

faster than the other or even in opposite direction. This too is regulated.
NOTE: with limited testing, it appears that issues using steering in NXT are solved in
EV3!

« The MOTOR block is replaced by LARGE MOTOR and MEDIUM MOTOR

© |
X off
£ on

{D on for Seconds
4) oOn for Degrees

« In NXT-G you specified direction, in EV3, you specify either negative
or positive power to control the direction of the motors

+ The unlimited duration option is replaced by ON

« The STOP option of MOVE and MOTOR blocks are replaced by OFF

26



What's new — the much improved Math Block!!!

- As with the NXT, you can Add, Subtract, Divide, _ (2A+8)-(C/D)
Multiply, and obtain the absolute value. Now you +- a b c d = -
— . X

can calculate an exponent and CREATE YOUR | x = PR
CUSTOM FUNCTION under the Advanced option! ‘ ' A
ADV || 2 4 105 l
« You have up to 4 variable which can be initialized [ + Add ]

with wires from other math blocks or typed-in.

Subtract

« Then you can enter your own function and obtain

[ ] .
the result ~ Divide
H  Multiply

|| Absolute Value

+ This reduces the number of math blocks used.

« QUIZ: what is the answer? v Square Root

a" Exponent

ADV Advanced

27



What’s new continued

LP1 |

« LOOP blocks can be given names

« The LOOP block can be stopped with a | gp _I I—I
condition within the loop or with a new | 2 */
LOOP INTERRUPT
« Multiple parallel programming sequencescan /A :
be created using a new START block _1 4 -fﬂ cvflk ana
+ Multiple sequences can run simultaneously ' ew gum
+ Clicking the green arrow of the START block, == A? the same
will compile and download the entire program to your _1 > -f Time!
EV3, but only the selected sequence will run.
+ Use the Invert Motor block to have a normal “forward” and “backward” - )

directions swapped. Any programming blocks after the Invert Motor block J;@ ¢ @
that would normally make the motor turn clockwise will instead make the A o

motor turn counter-clockwise, and vice-versa. J F" L
Programming Bug NOTE: IT DOESN’T WORK with Move Steering or
Move Tank.

« Built-in light sensor calibration is gone! You have to build your own (see example on
the following pages)

28



What is New - Continued oo & # g
&)L

» In order to use NXT sensors with EV3, a new RAW SENSOR VALUE
block is included

» Although you can use the NXT light sensor, you have to write a
program to calibrate and interpret the reading using the RAW
SENSOR VALUE block

« REMEMBER: Raw white reading is less than black!!!

» How do we compute light intensity for NXT light Sensor
« First, we have to know the white raw value and the black raw value

+ For example, if we measure the white black values as in light calibration, the
numbers will be around 1300 for White and 2300 for black

+ To compute the light intensity of "X”, we use this formula

Step 1:
Range = Black — White
> > = 2300 - 2000 = 1000

White s Slack  Whit X Black
ange = pblack — e :
1300 300 1300 2000 2300 SP2  Black-X 2300-2000 _ . ...
= 1000 ¥ “Range ~~_ 1000 ‘ ’

29



What’s New Continued

« The NUMBER to TEXT block, which was used to convert numeric values to text so they
can be displayed, was eliminated!

« Logic and numeric Data wires can be automatically converted as described below.

From Type |To Type |Result

Logic Numeric |False = 0, True = 1
Logic Text False = “0”, True = "1"
Numeric Text Text representation of the number

(For example, "3.5")

You take the rotation value (deagrees) and display it
on the EV3 Controller screen without having to
convert the number to text!!!

30



Turn vs. Spin

« There are two ways in which you can make the robot turn
+ Make ONLY one motor move, or

« Using both motors moving in opposite direction, and this
is referred to as “spinning"

« One Motor move:

« Right Turn - Use MOVE TANK block and select a power
level for the “"B” motor and zero for the "C" motor

+ In this case the robot’s right wheel will be stationary and
the left wheel will move.

« Turning with two motors in opposite direction

« To turn right, use the MOVE TANK block where the “B”
motor will turn clockwise (positive power) and the “C”
motor will turn counter clockwise (negative power).

'[:,' TIP: for turning in a tight spot, use the two motors.

N

Backward

g OO @ g
@ ’50 -50| 1 ./‘.

31



Turns Continued

« To make 180 degree right turn using a tank move or large motor

Start Position End Position

D =

« To make 180 degree right turn using tank move (spin in place)

Start Position End Position
=i E::]
QC D B

+ Note the distance travelled is shorter (exactly half) when using both two motors.

32



'E't_)' Geometry and Math

Fun way to see that what is learned in school can be applied to the
FIRST LEGO League’s robots.

Note: it may be a stretch for younger teams that have not covered
these concepts in school.

C =11 X Diameter

0000

 Em , ‘ 1 . ] | A
| i 2 3 4 5 6 7
1 - | | | l ‘ | 1 ——-—-———LI -
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Inches to Motor Degrees

* The Circumference of the robot’s wheel determines the number of inches it will travel in 1 rotation

* Circumference of wheel = n x Diameter
* Degrees traveled per inch = 360 / circumference of wheel

3.2 inches

* Circumference of wheel = m x Diameter =3.14 x 3.2 =10.0 inches
* Degrees traveled per inch = 360 / 10.0 = 36 motor degrees

* Circumference of wheel = m x Diameter =3.14x 2.2 =6.9 inches
* Degrees traveled per inch =360 / 6.9 = 52 motor degrees

1 Rotation = 7 inches

* Circumference of wheel = m x Diameter=3.14x 1.6 =5 inches
* Degrees traveled perinch =360 /5 = 72 motor degrees

EII 1 Rotation = 5 inches>

() You can use a ruler or measuring tape to plan mission...

II 1 Rotation = 10 inches >

34



Measuring turn travel distance — More Geometry!

« When the robot turns using one motor, it will make a circle whose Radius is the
distance between the wheels

In this case, the radius is 5.5 inches

Circumference =2 XTUXR
=2 X3.14 x5.5 =34.5 inches

2.2 inches

« If the robot is using the wheel whose diameter is 2.2 inches
and therefore its circumference is 7 inches, how many wheel rotations
will it take to make a complete robot turn rotation (34.5 inches)?

Circumference of Robot Turn Circle Diameter X1t 11X 344

4.9

Circumference of Robot’s Wheel DiameterXm 2.2 XB{M -

Note: it takes 4.9 wheel rotations to make a complete (360° turn)
(or 4.9 motor degrees to travel 1 degree of turn circle)

« Example: to make a 90° robot turn
« Motor Degrees = 90 X 4.9 = 441 Motor Degrees

35



Turning the easy way — Gyro Sensor!

« The gyro sensor has Angle Measure Feature to allow
you to control turns based upon the turn angle.

- +
« When the Gyro Sensor is attached to the robot, and .
robot turns to the right, the gyro sensor will report Negative Positive
positive number; if the robot turns left, the Gyro
Sensor will report a negative nhumber.

« See example below

. .
resetthe turn on the B motor Wait for gyro to detect  Stop Both
gyro (e.g. unlimited) 90 degree right turn motors
sensor

”thr_;“‘“*GJ ®J """""" El_ T__'m :

NOTE: you must reset the gyro sensor as the first step and
immediately before turning so that your turn is measured
from the robot’s current position!

36



Programming Process

« Analysis and Planning Steps

Define the problem

Brainstorm solution and select one

KEEP IT SIMPLE!

Plan and create a flowchart and take measurements

+ Programming suggestions

Divide the program into small pieces

Program one pieces at a time

« Example: Move the robot to black line

Once the step is consistently repeatable, go to the next

Whenever possible reuse repeatable combination of blocks using MYBLOCK
Ask for help

+ http://forums.usfirst.orag/forumdisplay.php?f=24
+ The questions should be generic and not specific to strategy

37



Tips

* For moving straight, the MOVE STEERING / MOVE TANK blocks have a
built-in PID to regulate the movement of "B” & "C"” motors. If one motor falls
behind, the MOVE STEERING block compensate by applying less power to
the faster motor.

« For driving the robot, use the B & C motor ports; the A and D ports should
be used for the robot’s arm.

« Using full motor power (100%) may cause erratic robot movement, use 75%
or less.

« Conversely, too little power (below 25%) may cause the robot to stall.

« Brake at the end of each MOVE block to take advantage of the PID which self
corrects to achieve more precise moves.

« Using Degrees is a more accurate way to move motors; using time, will be
inconsistent when the batteries become weak

« The MOVE STEERING / MOVE TRACK block also keeps track of “errors”
that accumulate in multiple blocks and adjusts itself.

« Use the brake option and also use the RESET block.

« REMEMBER: the tradeoff between speed and accuracy!

38



Why Color / Light sensors?
One of the ways for the robot to know its location is to take advantage of the
markings on the field mat. Every year, the Robot Game’s mat has lines or
dark markings that can be detected by the color Sensor.
In this section, we will cover the following
« How do color sensors work?
« How to calibrate the color sensor?
Common use Programming Examples:
« Move until a dark line is encountered by the robot,

» Align the robot with a black line
« Follow a line

39



e ——

Color Sensors — reflected light mode... 9

« The COLOR SENSOR shines a light on the mat and reads the reflected
brightness level (intensity) level, i.e. dark or bright, to help the robot
recognize its position and through programming take action.

+ Light intensity ranges from 0-100%
« On a bright (white) area of the mat the light intensity value will be above 50%
« On darker area (blue, black, green,...), the light intensity value will be below 50%

Black

Violet

Dark Blue

@ Dark Red / Brown

¢, * To obtain more accurate reading, make sure the light sensor is close to the mat (less
.E;;l than % inch)
* Calibrate the sensor whenever light conditions change (see calibrate slide)

40



How to write a program to calibrate the light sensor

—————
]
Calibrate the minimum
Reset the Position the light sensor ;vuﬂr?;)ﬂg: ﬁ::nt:;d s

Light Sensor over the darkest area

:“: 1 _MCGSUI'E Dark §Eisatastisiisisissiissississsiisatisissasissgic R ::":: ;:" ‘.'E:'. dic3dts

Position the light sensor over WATIT for the center Calibrate the
the lightest (white) area button to be bumped maximum value

a1



WAIT for light value block

+ The WAIT block keeps checking for the specified light intensity value and
when the condition is met, the next step in the program is executed

light sensor is connected

l’“4_“ Port: identify the NXT port where the

<H>c

'Dasli*I i,

boc) _BrickButtons  »

[@] color Sensor o Gl ©% Color
Gyro Sensor
] oy Q Change » Q@_,; Reflected Light Intensity

@ Infrared Sensor %

l]

Enter value you would
like to test.

—

‘ o 4> Ambient Light Intensity

€) Motor Rotation »
0
1] #
2 >
Select “>” greater than or “<” less than.
Example: if you select “<” and entered 50, and 3| 2
the light sensor encounters a black block, the 4 <
result will be the test is “True” 5| <

42



Wait Block — Examples (-
‘Oo.&[ s
Examgle i e . . e
Move until the robot detects a (black) e o R T

dark line and stop option than 40

i B+ C. ....................... iiiidiidiiii 32 o e B+ C

( | X= D& 1 ®GJJD" = g * Il @"a

i) gl el

Loop until the reflected light

Example 2 . intensity is less than 40
& —— f —
. . Start the B&C - | Stop
Move to detect a black line, using motors using "ON" ‘.

option J

a LOOP block instead of WAIT.
Simultaneously use the WAIT for
time block and if two seconds
elapsed, end the loop using
LOOP INTERRUPT and stop the
motors.

Loop L1 will end after 2 seconds, whether
or not the black line is detected
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I'l;; Advanced Blocks and Example

« To create a line follower program you will need to use the light sensor and
repeatedly check the light value and adjust the robot’s position

LOOP Block

COMPARE Block - Line follower examples

Additional Blocks
« VARIABLE
- MATH
- COMPARE

Data Hubs

44



The LOOP Block T

« Sometimes, there are actions that you want to repeat. The LOOP block allows you _—
to repeat those actions until an end condition is met (or becomes TRUE).

+ Example: make the robot move around a box and return to its starting position

- To move along the box sides, it takes 8 blocks as follows: 1 ?

Move Forward ~ 21inches Tum R.lgit BDdegms Move Forward ~ 21 inches Turn Right 90 degrees Move Forward ~ 21 inches Turn Right 50 degrees  Move Forward ~ 21 inches Tum Right 90 degrees

LR 120" @ PO " ok | @O ¥ iy ®O ¥ coig 1 @O ¥ gbig @O ¥, Jbﬁtaok XYL

a|u|n1m4—| arsﬂmn./l‘@rn.sulusn.fl‘@rmml,r in 52 1453 .@fum,.}w !'ulsuxﬂq4|li]nm.ﬂ

Lot |

Using the LOOP
block, only

= _I_Q_O_:l ._T ‘@ O adp$ # ¢

E] ®|lo;souso.ﬂ

h— 0N Repeat the
| 50 400 v | # 44/ loop 4 times

fl‘ Warning: Deleting the LOOP block will also delete all the blocks within the
__e_, loop. You can move the blocks out of the loop, then delete it.
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SWITCH block

» The SWITCH block will check for a condition and will take one action if
the condition is true and another action if the condition is false

If the light intensity is greater than or equal to 50, The B motor will move fasterthan C

|zig zag LF|

The Switch block .
contains two or J

more sequences of V'
programming blocks
that are run based
on condition.

Repeat the loop
for & seconds

If the light intenstty is less than 50, The C motor will move faster than B

46



Advanced Blocks

VARIABLE block

» The variable block is a "bucket” where you can store
information and retrieve it at a later time.

« There are three types: Number, Text, and Logic

o= Add
== Subtract
MATH block = Divide
« The math block allows the addition, subtraction,
division or multiplication of two numbers. IX| Absolute Value
Result W—M
a" Exponent
ADV Advanced
COMPARE block
» The compare allows you to determine if #  Not Equal To
A one humber is greater than, less than =  Greater Than
\ or equal to another number. > " Greater Than or Equal To
Result (True or False) < Less Than
€ Less Than or Equal To

47



VARIABLES —create your own variables. e

File Edit Tools Help
First Project.ev3 * x jgg BabViEwW

7| & Gyro Turnx | 22 AutoCalibrate x | 2 MBMove X || £ Line Follower % | & Go to une:# (3] | [T

Project Title: |Project

« To create your own variables
1. Click “Project Property” icon

2. Click the "Variables" Tab,\ 2 i

3. Then click on “Add”

1 PROJECT PICTURE

4. Enter the variable name

5. Select the type New Variable
6. Press OK " [Light )
| Numeric - |

Ok | Cancel

9/26/2013 EV3 Programming - Tony Ayad A8



My Block

« My Block is a combination of one or more blocks that are grouped into a single "Block".
Once created, it can be used in many programs. My Block can be used in the following
ways:

1. Minimize the coding, if certain actions are repeated in multiple programs.
Often, you need to repeat certain steps, for example, different programs require

that the robot would back into the wall to re-orient itself. This process can be
placed into a My Block.

2. Divide a program into smaller manageable pieces
3. Reduces the amount of memory used.
4. Clarify the action taken in programs by creating self explanatory My Blocks

« Example 1: your program already includes 22 blocks and you’re not finished. Itis time
to consider breaking up the program into “chunks”, i.e., My Blocks.

« Example 2: For turning left or right you use the LARGE MOTOR block. When someone
is reviewing the program, they can't tell which way the robot is turning if you are only
using MOTOR block. Solution: create a "Turn Left” My Block to make it easy to
understand the program.

« Example 3: One you've fine tuned a perfect 90 degree turn, you can create your own
My Block for the perfect 90 degree left and right turn.
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My Block Example — Moving

. . . The math block multiplies A" times "B" which is set
using inches instead of degrees o e MOV ST BB s Dugren
« Objective: —

» Build a move My Block that takes
one input called duration which

represent the number of inches
1. Select the Math & Move b%ock/

2. Under tools, select "My Block Builder”

Click the button to add or edit parameters. e

/ Name: |Movelnches | Description:

3. Type My Block Name “"Movelnches”,
and enter an optional description and

This my block takes inches as input
and converts to motor degrees|

My Block Icons Parameter Setup Parameter Icons

select a my block icon [3[@ RAURLLLOST B
RUPPE NP ecBP
4. Click on the Parameter Icon, then %333 @ kA T 47 w A3 $’+®{
enter parameter name-and click P i I.I T
o FinISh. l’d'd"lclchvlup Parameter Icons : e
: MName: [Inches{ | Parameter Style: | Finish | | Cancel
Parameter Type: 7'_- s o - m) \
Data Type: Number [ ‘ —
Default Value: |0 i O

Finish || Cancel
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Using My Block

« Once you've created My Block, it will
become available on the My Block palette

1. Select the My Block palette

2. Drag and drop the My Block
named "Movelnches" into the program

« Type the number of inches into the "a" input
value...That's it.
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My Block Tips
« Use My Block to break down a large program into two or more My Blocks

« If you create a My Block with one input and decided later to add another input, you’'ll
have to start over

« If you create a My Block with two inputs and decided later to remove one, you cannot
delete the input; either start over, or ignore it.
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‘: Finally, the resources

FLL Forum where you can find answers to your questions from other coaches
http://forums.usfirst.org/forumdisplay.php?f=24

FIRST http://www.usfirst.org/roboticsprograms/fll/

Video tutorials for both EV3 and NXT-G www.stemcentric.com

A great tutorial on how to program in NXT-G www.ortop.org/NXT Tutorial

Instructions to build a variety of robots and sample programs www.nxtprograms.com

Wish you had extra LEGO pieces? www.bricklink.com

LA Region FLL website http://fll.larobotics.org/

LA Region FLL Google Group http://groups.google.com/group/LARFLL

If all else fails tony.ayad@gmail.com or fll@larobotics.org
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