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Blockly Commands for the Dobot Magician

Blockly Definition:

A programming language used to
program the Dobot Magician.
Lines of complex code are
represented by simple “blocks”
that fit together to form a
program. Blockly is a graphical
programming method rather than
text based.




Blockly Commands for the Dobot Magician

Types of Commands in Blockly

In DobotStudio, Blockly commands are
broken up into nine different categories
with one category, DobotAPI, broken
up into 5 subcategories.

Each of these have similar commands
grouped together, and this
presentation will describe and define
some of the most common blocks that
are used in programming the Dobot
Magician.

Logic
Loops
Math
Text
Lists
Colour

Variables
Functions

¥ DobotAPI
Basic
Config
Motion
I/O
Additional




Blockly Commands: Logic

Logic
Logic commands allow you to use Boolean
operands to make your robot complete | variables

complex operations. | Functions

¥ DobotAPI true -
Some of the important tasks that these blocks I

Basic
will allow you to do are: Config
e If Else statements Motion
e Set two programming elements to <,>,= 4o

e Use AND, OR and NOT Additional

e Set something to TRUE or FALSE



Blockly Commands: Logic

Logic
In this example an If Else
statement is used to make
a color sensor print the
color of the part being
sensed.

Notice that there are
actually three different
conditions.

SetColorSensor [\ Version 2014 GP2 ~ |
repeat KUL1 0

Delaytime m s

| =4 Red ~ RG] » IdentifyColor (33

| setto' l IdentifyColor CRS

| 524 Blue ~ §0) ‘ identifyColorm

set (T3 to | G5 of list |

do




Blockly Commands: Loops

Loops
L ogic commands that will allow

you to repeat actions within a
program.

Some of the important tasks that

these blocks will allow you to do

are:

e Repeat a number of times

e Repeat while something is
happening

e Repeat forever

Logic

§ Math
I Text
§ Lists
§ Colour
I Variables count with [J§§ from n fo n by n
| Functions -
B ¥ DobotAPI
Basic for each item [EJ in list
Config do
Motion
1O of loop
Additional

(Er




Blockly Commands: Loops

Repeat forever

Blockly logic commands that allows you
fo use TRUE with the repeat command
fo continually complete an action or set
of actions

In this example you can use this block
with a TRUE block and make a block, or

group of blocks run continuously. This
could be used when you want to
continuously look for an input.



Blockly Commands: Math
Math

Logic commands that allow you to use
mathematics on numbers in your program.
These are all very self explanatory.

Some of the important tasks that these

blocks will allow you to do are:

e Return a number of your choice

e Return a SUM of two numbers

e Return the sine/cosine/tangent of a
number

e Return the square root of a number

Variables
Functions E
V¥ DobotAPI :
Y even -

Basic u
Config change [[Z1E3 by Wk
Motion
10
Additional




Blockly Commands: Text

Text

Logic commands that will allow you to
“Print” text and other programming
elements to the running log so that
you can see what is happening in
your program in real time.

This is a great way to troubleshoot a
complex program.

| Logic

I Loops

| Math

| Lists

| Colour

| Variables
| Functions

| ¥ DobotAPI
Basic
Config
Motion
I/O
Additional

|G create text with

to [[ZED append text
length of abc

in text find 58P occurrence ¢

in text [T jetter # - [ |

in text get substring from

) UPPER CASE - abc
frim spaces from [ ECES of




Blockly Commands: Text

TeXt do | repeat u times -
In this example, it will print “going £

MoveTo X | [GER&d Y Z
MoveTo X | [GE-E®D Y z
SuctionCup (YB3
Delaytime ‘___. S

home” in the running log while the
robot is moving to a home position
and then “pick up block” when going
to the pick position.

print pickup block
MoveTo X | GEZED Y z




Blockly Commands: Text

Text

The Running
Log appeatrs to
the right of the
programming
window in Dobot
Studio and runs
constantly.

Dobot prepare already, can to edit!
SetColorSensor (@Y Version 204 GP2 |
repeat (T (78D

= | Detyie m . This program will print the
| set GEB to | IdentifyColor (&3 color of the block that the
 set EESEB to | IdentifyColor (D color sensor sees in this area
| set A to |, IdentifyColor (XD called the Running Log.

set [TN&D to | (=TS of list a1 create list with

Red = None
Green = None
Blue = None
MAX = None

dType.SetColorSensor(api, 1,1, 0)
while True:
dType.SetWAITCmdEx(api, 0.1, 1)
Red = dType.GetColorSensorEx(api, 0)
Green = dType.GetColorSensorEx(api, 1)




Blockly Commands: Lists

Lists
Logic commands that will allow you
to build and deal with lists. A list is
an ordered set of items that can be
used by the rest of your program.

One of the important tasks that
these blocks will allow you to do is
to build a list when sorting colors
with a color sensor.

Logic | create empty list

Loops
‘ 1) create list with ’

Colour

Variables create list with item W] repeated times
Functions
¥ DobotAPI length of
Basic
Motion
1o et o -
pdiona
LY st - oot - W+ -1
nist | (E € e = o

in list (%D | geisumistfmmmn. to mn.

[0 list from text = ll with delimiter -

ﬁl nurreﬁcvlasnemiﬁvl




Blockly Commands: Lists

SetColorSensor [@E) Version 2l GP2 - |

Lists
In this example EAENE e
program a list is used set (EEEB to | IdentifyColor FED
_selmm ) IdentifyColorlm ;
when a color sensor st (IXE o | (D oflist =) create st with | (KD

checks to see what
color a block is. It then
prints to to the
running log the value:
Red, Green, or Blue.




: Logic set (=83 to
Blockly Commands: Variables | toors
Math
. Text
Variables s
Logic commands that will allow you to set Colour L= o ¥
variables in a program and call them out for Ferane e
use when needed. Functions
¥ DobotAPI -
In this example, you can click on “item”, make izl
. . . Config
a new variable, then use that variable in W
multiple places in the program. This makes it 1o
easy to make a change in a program. Change Additional

the variable once, and it changes it
everywhere. @



Blockly Commands: Variables

Variables , _
: T O G iciod - JINAIR Picky - JFA CommonzAbove - Jll_2
In this example | - | - _
RO G Pickx - JINAN Picky - JPAIN CommonZAt -
program you can SuctonCup I
can see that Delaytime ol

variables were O LR S Picioc - JRARY Picky - JPAIR CommonzAbove -

used to set the Pick MoweTo X | GEE | Y | GESE D o o
| : m -

X, Y, and Z values MoweTo X1 GEES ¥ GEEIE e

as well as the Place | Soncie G20 Rename variable...

Delaytime n s _
| New variable. ..
X, Y, and Z values. oveTo X || GEEZED | Y |

Elecc TR T s

L—




Blockly Commands: Functions

=iale &) () 1o

Functions o

Logic commands that allow you to name a Text %) (& fo

section of a program and then use it Lists

repeatedly, simplifying it for the programmer Colour

and end user. Functions can also be called &eere>es

voids. ¥ DobotAPI

Basic

Click on “do something”, name your Cadiiy

function, then drag what you want it to do rfgt'on

into the block. Additional

G



Blockly Commands: Functions

Functions

In this MoveTo X G2 Y GEAE Z | (oo "
example Moo X | GEEED Y| G 7| CIIIET

Function

program, the _
(VS I Al PickX - BRAIN PickY - IPA CommonZAbove - |

Function is MoveTo X Y 2
MoveTo X = GEZ@E Y ZAI CommonZAt - |
on the left,

and the Ste X | ¥ 1 G| 2 1 T
program
where it is
called out is
on the right.

Rrogram
W S, S n—

P TriomeY - L0
= HomeZ - I'JL0)
TP PR 277

set GEAES to .~ ¥2)

=24 PlaceX - KTINM 256 |

-4 PlaceY -+ £

24 CommonZAt - KU -47

=21 CommonzAbove - LN -10]

L' D G HomeX - 4 AN HomeZ - |

L LD QI HomeX - IR @I HomeY - P4 HomeZ - |

(]




Blockly Commands: Basic

Dobot API - Basic

The most important command in this
section is the Delaytime command.

This allows you to set a delay time within
a program between steps when timing is
critical. It is measured in seconds and
decimal seconds can be used.

Logic m
Loops

Math

Text

Colour

Variables
Functions

V¥ DobotAPI
Config
Motion
I/O
Additional

o~

Lists ‘ Delayime o] ‘




Blockly Commands: Basic

DObOt API - BaSic STV =7 0 " IR+ =1 Output 5V ~ §=[e] EIO13 - |

Set5VOutput EIO (E[05EED IsEnabled

In this example program a robot is
sending a signal to another device to test
the connection. It is set to do this 500
times.

The Delaytime after the output is turned

off must be greater than 1 second
otherwise the other machine does not

have time to complete its process. %



Blockly Commands: Config

Dobot API - Config

Logic commands that allow to
configure certain items in the
program.

Logic
Loops
Math
Text
Lists
Colour

Variables
Functions

The two most important tasks are the |'¥ DobotAPI

e ChooseEndTools — allows you to

choose your end effector
o SetJumpHeight-allows you to
choose the height of a jump move.

Basic

Motion
/10
Additional

ChooseEndToolsEm

Set End Effector Params XBias n YBias n ZBias n

‘(

SetMotionRatio VelocityRatio i)l AccelerationRatio ﬂ

SetlointSpeed Velocity m Accelerafion ﬂ

SetCoordinateSpeed Velocity jielll} Acceleration m

SeiLinearRailSpeed Velocity m Acceleration m

{ SetlumpHeight Height .

Set Lost Step Params n Degree




Blockly Commands: Motion

Logic i Jt;mpTo X m Y “ ' n ’
Loops i —
Dobot API - Motion i) woveo x o ¥ o 2 o B>
. Lists
Log/.c commands that control the i
motion of the robot arm. R
} se offl}
Functions
Some of the important tasks that b
these WI// a//OW yOU tO dO are: % SetJointAngle Joint1 n Join2 WL Joint3 RS
e JumpTo a cartesian coordinate 0
MoveTo a cartesian coordinate B T

SuctionCup [E1'E3

-
‘ Gripper el i

®
e Jurn the Suction Cup on or off
e Open and close the gripper




Blockly Commands: Motion

Dobot API - Motion

This example program
completes a pick and
place of an object in a
workcell.

Notice how MoveTo
was used to move the
robot between points.

§ ChooseEndTools
@ MoveTo X Y z

SuctionCup [CNED
Delaytime y
) oweTo X v ol Z
MoveTomenzm

B vowto x VT ¥ oERN 2 oED
7 woveto oY v o 2

SuctionCup [F/F553

Delaytime n




Blockly Commands: I1/O

E—
I Logic setiOMultiplexing Type ([INTEELAED EI0 (EEIEED
Dobot API -1/0 I oo ———
) . Math _ GefLevelinput EIO [ZFIEED P
Logic commands that deal with i Toxt
I Usts
Inputs and outputs B : .
l Colour SetLevelOutput EIO [EIO01 - R'ZUT m?
l Variables " —
z . Sei5VOutput EIO [S[eX['}E) IsEnabled [o]53 ¢
Some of the important ones are: : BUnCtions | =
. V¥ DobotAPI Se utpu 00 na OFI
e Set an input type and choose e STl BOR e O
the port
Motion
e Check the level of an input
Iona
e Seta 3.3 5 or12voutput

SetMotorSpeedAndDistance Motor E1SZZT:5ES Speed PRILLIE pu




Blockly Commands: 1/O

Dobot API - SetLevelOutput [ SetLevelOutput EI0 (EISIERD Value (KD
This example program was written repeat ﬁ times
fo test an output by turning it on and do  SetlLevelOutput EIO (E[CIKND Value EED
off 100 times !

Notice how the value of the output
was set at 0 to start, then in the loop
it uses a “1” to turn it on and “0” to
turn it off.




Blockly Commands: Additional

Dobot API — Additional

Logic commands that deal mainly
with sensors and outputs built
specifically for the Magician.

Some of the important ones are:

e SetPhotoSensor,
GetPhotoSensor

e SetColorSensor

e IdentifyColor

e SetConveyor Motor port & Speed

| Logic

| Loops
| Math

| Text

| Lists

I Colour
|

|

|

Variables

V¥ DobotAPI
Basic
Config
Motion
I/O

Additional MovelinearRailTo n

Functions c IdentifyColor (3 )

Laser [e]'[§3 Power m

SetPhotoelectricSensor [&]5588 Version K43 Port (KD B
GetPhotoelectricSensor [E 5
O ———————

4 SetColorSensor (]88 Version §ZES Port (KD B

& SetConveyor Motor EL=JZ=5E Speed m mmis b

SetLinearRail IsEnabled {&]3788 Version

Gl



Blockly Commands: Additional

Dobot API - Additional e e
In this example program SetColorSensor % Deayime oY -

set (=88 to | IdentifyColor
tells the program to turn it on and that you | se:@zzan;t,' dfd;ﬁfcmbbmm

set EMXDto  IdentifyColor CXP 4
554 MAX ~ RO max ~ S &) create list with

are using a V1 color sensor on port GP2.

The IdentifyColor block is then used to
identify the color of an object in front of
the sensor where variables are used to
name the values “‘Red”, “Blue”, and
“Green”, then the names are printed to
the Running Log.




Resources

All photos, graphics, images & icons included in this presentation are the
intellectual property of ChrisandJimCIM.com.



