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the pemise of fully understanding the robotic arm and related knowledge. Please use this document
with technical guidance from professionals. Even if follow this document or any other related
instructions Damages olosses will be happen in the using proc&s)ot shall not be considered
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Preface

Purpose

This manual introduces the use of Scratch, including equipment connection, building blocks,
etc., for theconvenience of users to understand and use Scratch.

Intended Audience
This document is intended for:
Customer Engineer
Sales Engineer
Installation and Commissioning Engineer
Technical Support Engeer
Change History

Date Change Description

20200111 | Thefirst release

Symbol Conventions

The symbols thanaybe foundedn this document are defined as follows.

Symbol Description
f Indicates a hazard with a high level of risk which, if
DANGER avoided, could result in death or serious injury

f Indicates a hazard with a medium level or low leve
WARNING risk which, if not avoided, could result in minor

moderate injury, robotic arm damage

f Indicates a pamntially hazardous situation which, if n
NOTICE avoided, can result in robotic arm damagéadiass, or

unanticipated result

& NOTE Provides additional information to emphasize

supplemenimportantpoints in the main text
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0 DOBOT DobotScratchUser Guide 1 Introduction

1. Introduction

DobotScratch is a building block programming and code programming software based on the
offline version ofScratch 3.0, whichot onlyallows users tareate story, game, aadimation etc,
but also provide programming instruction for Dobloérdware devicesThe devices that
DobotScratch supported are Dobot Magician, Dobot Magician Lite, Magic Betakter, Mobile
Platform, and Arduino. The homepage is shdetow.
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Figure 1.1 Homepage
Table 1.1 Homepage description
No. Function Description
1 Menu bar Change system language, save and upload your weitks,
2 Dance area Show your work, connect device, set role and backgroetad,
3 Block area Provide all blocks
4 Code area Drag block to this page arsdlit it.
5 Jogging control areg connection control, motion direction control, end control and slide rail corn
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2. Devices and Extension Center

We will introduce the device lib arekiension center in this chapter, you can cI to
view device lib. As shown below.

. |
Magician Magician Lite Magic Box Mobile Platform AlStarter Arduino Kit

Arduino Uno

Arduino Mega2560
Figure 2.1 device selection

The block area will shown theorresponding instruction after selecting device. You can also

click E to add extasion device in extension center. As shown below.

Choose an Extension x

Sliding Rail Kit Photoelectric & Color Sensor Magic Box Al Extension
This is a Sliding Rail Kit for Controller This is a Photoelectric & Color Sensor This is the extension of Magician Lite
& Magician for Controller & Magician and Magic Box
Figure 2.2 extension center

One DobotScratch can control multiplevitees at the same time

Issue V1.3 2020-01-15" User Guide Copyright© Yuejiang Technologyo., Ltd
2




0 DOBOT DobotScratchUser Guide 3 Quick Start

3. Quick Start

3.1 Device Connection

DobotScratch supports multiple Dobot devices. This section uses Dobot Magician Lite as an
example to describe how to connect devices.

Prerequisites

Magician Lite has been connected to PC via USB
Procedure

Step1 Powe onMagicianLite.

Step2  Click on DobotScratch int€€hoose aDevice interface, where you should

selectMagician Lite.

Step3 Click to connecMagician Lite on device interface.

J}_ MagicianLite x
Port Name
COM5

Select your device in the list above.

Figure 3.1 Connect Magician Lite and Scratch

Step 4  After connecting Dobot Magciain Lite and DobotScragubcessfullyyou
can drag the blocks in the block area to start programming. As shown in the figure

N

below, click to home Maigcian Lite
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3.2 Program Upload

DobotScratch supports multiple Dobot devices. This sectionAls8tarteras an example to
describe how toipload program to devices

Prerequisites
Al-Starterhas been connected to PC via USB

Procedure

Step1 Click on DobotScratch int€€hoose a Devicdnterface, where you should

selectAl -Starter.
Step2 Drag the blocks to the block aress shown below.
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@ control Motion
"o | I
. Arduino Car  Right = Molor Speed o -
@ |

Gar  Front = Spoed () Motion T

Attach Servo  SERVO1 »

setsevo SERvO1 ~ Ange (§))

Car Front~ Speed () motion Time @) Secona
Detach Servo  SERVOH =

Sensor

:
]

Star RightF
RighiFront +  Barriers Defected
Refum  RightFront v Sonar Dala

IR IR1~ Dala

Right »  Color Senor White Balance

Delected Right v Color Senor Red v
retrun  Right v Color Senor Red v Data

Retumn Button Switch1 » Data

£ EEE??
11

§ § !al

g g -

{ ! J
¢

Figure 3.2 Drag blocks to the block area

=

Step3  Click to select the corresponding serial port and dlipload to

upload codeAs shown below.

Upload Code x
Port Name
COM5: USB Serial Device

Waiting for upload

Figure3.3 select the corresponding serial port to upload code

Power onAl-Starterto perform it after uploading code.
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4. Program Instructions

4.1 Maigcian/Magician Lite

411 Setting
Table 4.1 Select end-tool
Instruction
i Select End Effector  Gripper +
Description Select endtool
Parameters endtoof
Gripper
Suction cup
Pen
Return None
Table 4.2 Set PTP motion ratio
Instruction
“h SetMotion Ratio Velocity o 9% Acceleration o %
Description Set motion ratio
Parameter Speed ratio: Set the speed ratio. Set the speed multiplied by the ratio to the actual speg
Acceleration ratio: Set the acceleration ratio. Set the acceleration multiplied by the ratig
actual acceleration
Return None
Table 4.3 Set the speed and acceleration of the joint axis
Instruction
"4 Set Joint Velocity o “/s Acceleration o *1gn2
Description Set the speed and acceleration of the joint axis
Parameter Speed: Set the speedezfch joint coordinate axis
Acceleration: Set the acceleration of each joint coordinate axis
Return None
Issue V1.3 2020-01-15" User Guide Copyright© Yuejiang Technologyo., Ltd
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Table 4.4 Set the speed and acceleration of the Cartesian axis

Instruction \
" 581XYZ Velocity ° mmis Acceleration o mmis*2 \n Set End Efiector Velocity o */s Acceleration o =fgr2

Description Set thespeed and acceleration of the Cartesian axis

Parameter Speed: Set the Cartesian axis speed

Acceleration: Set acceleration of Cartesian axis

Return None

Table 4.5 Set the stepper motor speed

Instruction

: 3 Sef Stepper Molor  STEPPER1 =  Speed o pulses/s

Description Set the stepper motor speed. (This block is only supported by Magician)

Parameter Motor: Select the motor first

Speed: motor speed (pld¥

Return None

Table 4.6 Set the height of the lift in Jump mode and the height limit of the Z axis

Instruction

Description Set the height of the lift in Jump mode and the height limit of the Z axis

Parameter Height: set the door height

Z-axis height limit: Set the-Axis height limit

Return None

Table 4.7 Set lost step threshold

Instruction

Description Set a lost step detection threshold to detect whether the positioning error exceeds the th
If the threshold is exceeded, the motor logpste

Parameter Parameter setting: set cutting value
Return None
Issue V1.3 2020-01-15" User Guide Copyright© Yuejiang Technologyo., Ltd

7




0 DOBOT

DobotScratchUser Guide 4 Program Instructions

Table 4.8 Set the number of stepper motor speed pulses

Instruction _
i Set Stepper Motor STEPPER1 = Speed o pulzesfs | Number of Pulses o
Descriptio | Set the number of stepper motor speed pulses. (This islecity supported by Magician)
n
Parameter | Motor: Select motor
Speed: Set the motor speed (f8)ls
Pulse number: set the number of motor pulses
Return None
Table 4.9 Perform motor loss detection
Instruction _
4 SetlLostStep
Description Performmotor loss detection
Parameter None
Return None
Table 4.10 Set the convert motor speed
Instruction
i Sei Conveyor Motor STEPPER1 = Speed o mmy's
Description Set the conveyor motor speed (this block is @olgported by Magician)
Parameter Motor: Select motor
Speed: Set the motor speed
Return None
41.2 Motion
Table 4.11 Home robot
Instruction m
Issue V1.3 2020-01-15" User Guide Copyright© Yuejiang Technologyo., Ltd
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Description Home robot

Parameter None
Return None

Table 4.12 Robot moves to a set target point in jump mode
Instruction

iJumpTﬂ-KoYozoﬂo

Description Robotmowesto a set target poinin jump mode

Parameter X: Set the Xcoordinate value
Y: set the Ycoordinate value
Z: Set theZ coordinate value

R: Set the Roordinate value

Return None

Table 4.13 The robot moves to the set target position with a certain type of motion

Instruction

yHia Gntuxovez o Ro Move Type Straight Line

Description The robot moves to the sarget position with a certain type of motion

Parameter X: Click the edit box to set the X coordinate value
Y: Set Y coordinate value
Z: Set the Z coordinate value
R: Set the R coordinate value
Movement type:
Joint

Straight Line

Return None

Table4.14 Robot moves a relative Cartesian coordinate increment

Instruction

. Relaivehhmﬂxoma‘romﬁzomaﬂa“
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Description Robotmoves a relative Cartesian coordinate increment
Parameter HU X: set x increment value
HU Y: sety increment value
HU Z: set z increment value
HU R: setr increment value
Return None
Table 4.15 Robot moves to the set joint target position
Instruction
3 |
" & Move Joints to Joint1 () - Joint2 o = Joint3 o = Joint4 o -
Description Robot moves to the set joint target position
Parameter Joint 1: Set the angle of Joint 1
Joint 2: Set the angle of Joint 2
Joint 3: Set the angle of joint 3
Joint 4:Set the angle of joint 4
Return None
Table 4.16 Set R axis rotation angle
Instruction -ﬁ SelR o . R .
Description Set R axis rotation angle
Parameter R-axis anglesetrotationangle
Mode:
Relative Relative coordinate
Absolute: Absolute coordinate
Return None
Table 4.17 Set suction cup switch
Instruction
i SuctionCup ON «
Description Set suction cup switch

Issue V1.3r' 2020-01-15

User Guide

10

4 Program Instructions

Copyright© Yuejiang Technologyo., Ltd



0 DOBOT DobotScratchUser Guide 4 Program Instructions

Parameter Suction cup status:
ON
OFF
Return None
Table 4.18 Set gripper status
Instruction

i Gripper Grip =

Description Set griperstatus

Parameter Gripperstatus:
Grip
Release
Off
Return None

4.1.3 Detection

Table 4.19 Get real-time robot coordinates

Instruction F .
y ‘ Get Current Coordinate X =

Description Get realtime robot coordinates

Parameter AXxis'

T N < X

Return Coordinate value

Table 4.20 Get real-time joint angle of robotic arm

Instruction F . .
. 4 Get Current Joint Angle  Joint1 «

Description Get realtime joint angle of robotic arm

Issue V1.3 2020-01-15" User Guide Copyright© Yuejiang Technologyo., Ltd
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Parameter Joint
Joint 1: Set the angle of Joint 1
Joint 2: Set the angle of Joint 2
Joint 3:Set the angle of joint 3
Joint 4:Set the angle of joint 4
Return Return joint angle
Table 4.21 Detect Robot lost step results
Instruction
Y
i * Check Lost Step
Description Detect Robot lost step results
Parameter None
Return True: step lost
False: no step lost
Table 4.22 clearthe robot alarm
Instruction
‘g Clear Alamm
Description Clearrobot alarm
Parameter None
Return None

414 1/Of Only Magician supported€

Table 4.23 Set EIO state

Instruction
* SetPin EIO1 » Meode IOFunclionDummy
Description SetEIO state
Issue V1.3 2020-01-15" User Guide Copyright© Yuejiang Technologyo., Ltd
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Parameter EIO: Select 10 address according to function type
Function type:
IOFunctioDummy
10FunctiorDO
I0OFunctiorDI
I0OFunctiolPWM
I0OFunctionADC
I0OFunctioIPU
I0OFunctioDIPD
Return None
Table 4.24 Set PWM output
Instruction
.‘ Set PYWM Output Port - EIO1 = Freguency o Duty ° %o
Description SetPWM output
Parameter EIO: Select IO address
Frequency: Set the frequency. Value range: 10HZ ~ 1IMHZ
Duty Cycle: Set theluty cycle. Value range: 0 ~ 100
Return None
Table 4.25 Set digital output to high or low
Instruction
. b Setdigital Output Port  EIO1 »  Value | HIGH =
Description Set digital output to high or low
Parameter EIO: Select EIO address
Value: high or low
Return None
Table 4.26 Read the value of a digital signal
Instruction

iy
. 4 GetDigital Input Reading | EIO1 =

Issue V1.3r' 2020-01-15
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Description Read the value of a digital signal

Parameter EIO" SelectElO

Return 0 lowlevel 1 high level

Table 4.27 Read the value of an analog signal

Instruction i
" ‘ Get Analog Input Reading | EIC1 «

Description Read the value of an analog signal

Parameter EIO" SelectEIO

Return 0 lowlevel 1 high level

415 Calibration (Only Magician Lite supported)
If Magician Lite is required for precise positioning and grasping, coordinate calibration is
required in advance. The calibration steps are as fallows

Stepl Click M@ACoordinate Cal i br dnterfagenfollowttree pop up
prompts to installhe suction cup, andick Next.

Coordinate Calibation

| Coordinate Calibation

Import Calibration
Export Calibration
My Blocks

Make a Block

-@-Coordinate calibration

Figure 4.1 Install suction cup

Step 2 Follow the promptsa place the device. Clidkext.

Issue V1.3 2020-01-15" User Guide Copyright© Yuejiang Technologyo., Ltd
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-:Q:-Coordinate calibration Close X

(@) Please place the device and click Next, Magician Lite will move to the camera
calibration point.

6 —o~ I
=, ote: Magician Lite needs a
: JI ! certain range of space to move to the
/L camera calibration point. Please
| L |make sure there are no obstacles in
> = the working space.

Figure 4.2 Place Magician Lite

Step 3  After placing the calibratioplate in the box under the camera according to the
prompts, the four calibration points A, B, C, and D will be digpd in the figure.
Click Next.

“§-Coordinate calibration Close %

(3 Please place the calibration card in the middle of the camera’s view.

Note: Please place the
calibration card according to the blue
frame as shown in the screen. When
the four calibration points A, B, C,
and D appear on the screen, fix the
position of the calibration card.

Figure 4.3 Place calibration plate

Step 4  Follow the prompts to jog the robot arm to move the end suction cupdalitwation
point A, and clickNext.

Issue V1.3 2020-01-15" User Guide Copyright© Yuejiang Technologyo., Ltd
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Figure 4.4 Move the end suction cup to the calibration point A

“@-Coordinate calibration

@ Please use the jog control button on the right to move the suction cup to the
calibration point A, and then click Next.

Note: Do not move the calibration
card!

J

Figure 4.5 Calibration point A

& NOTE

Do not move the calibration plate during the calibration process, otherwise the calibration
will be invalid.

Issue V1.3 2020-01-15" User Guide Copyright© Yuejiang Technologyo., Ltd
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Step 5 Follow step 4 to calibrate point, Point C and point D.

4.2 Extension Device
421 Sliding rail

Table 4.28 Set sliding rail state

Instruction

@ SeilinearRail IsEnable on + Version V1 =

Description Set Slidingrail status

Parameter Status: Click the droplown box to set the status

Version: Click the drolown box to select the mesponding version of the slidimgil

Return None

Table 4.29 Get sliding rail state

Instruction
==' Get Linear Rail State

Description Get Sliding rail state

Parameter None
Return None

Table 4.30 Move the sliding rail for a certain distance
Instruction

.@ MoveLinearRailTo o mm

Description Move the slidingail for a certain distance

Parameter Distance: Sethe moving distance of the slidimail

Return None

Table 4.31 Set the speed and acceleration in PTP mode

Instruction

G Set Linear Rail Point To Point Mode Velocity o Acceleration o

Issue V1.3 2020-01-15" User Guide Copyright© Yuejiang Technologyo., Ltd
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Description Set the speed and acceleration in PTP mode
Parameter Speed: Set the speed of the slidiag
Acceleration: 8t the acceleration of the slidingjl
Return None
Table 4.32 Set the speed and acceleration in jogging mode
Instruction
e Set Linear Rail Jogging Mode Velocity o Acceleration o
Description Set the speed and acceleration in jogging mode
Parameter Speed: Set the speed of the slidmag
Acceleration: 8t the acceleration of the slidingjl
Return None
Table 4.33 Get the speed and acceleration in PTP mode
Instruction . o .
a Get Linear Rail Point to Point Mode Speed =
Description Getthe speed and acceleration in PTP mode
Parameter Select the paramatspeed (mm / s) or acceleration (mm / sp
Return Speedor acceleration
Table 4.34 Get the speed and acceleration in jogging mode
Instruction
== GetLinear Rail Jogging Mode Speed ¥
Description | Get the speed andcceleration in jogging mode
Parameter | Select the parametspeed (mrfs) or acceleration (misp
Return Speedor acceleration
Table 4.35 Get sliding rail postion
Instruction

==t Gel Linear Rail Position

Issue V1.3r' 2020-01-15
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Description Get slidingrail position

Parameter None
Return Sliding rail positioh mm"
422 Al

Speech Recognition
Speech Recognition

Step1 Click Open speech recognitiopopup the voice recognition interface

voice recognition

open speech recognition

start Chinese putonghua +  voice recognition.

stat Chinese putonghua + wvoice recognition.

speech recognition results

speech broadcasting

Figured.6 Open speech recognition

Step2 Please select a languag€lick Start to recognize your voice.

Speech recognition Close X

Please select a language: | English * Start

Figured.7 Start recognition

Step3  Click Stopto finish speech recognition

Issue V1.3 2020-01-15" User Guide Copyright© Yuejiang Technologyo., Ltd
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Speech recognition Close X

Please select a language: | English ¥ | Stop

Figure4.8 Stop recognition

Step4  Close this interface, and the recognition result will be saved to Speech recognition

speech recognition resulls
results modul .

InstructionDescription

Table 4.36 Recognize speech automatically

Instruction

stat Chinese putonghua =  voice recognition. continued for o second

Description Recognizespeectautomatically

Parameter Select language select language t€hinese_putonghuaor English

Timé set speechecognition time

return None

Example ~
Click to execute program. Sa&pmething for 5s, wait for 3s to broadc

speed result.

start English » voice recognition. continued for o second

speech broadcasting  speech recognition results

Table 4.37 Recognize speech manually

Issue V1.3 2020-01-15" User Guide Copyright© Yuejiang Technologyo., Ltd
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start Chinese putonghua * wvoice recognition. Manual
Description Recognizespeechmanually
Parameter Select language select language t€hinese_putonghuaor English
return Nome
Example ~
Click to xexcute program. Clic8tart to say somethingyhen you finish speaking, clic
Stop, wait for 3s to broadcast speed result.
hen
start English =+ voice recognition, Manual
speech broadcasting  speech recognition results
Table 4.38 Speech recognition result
Instruction
speech recognition resulis
Description speech recognition will be saved in this module
Parameter None
return Speech recognition
Example Please refer tdable 4.36
Table 4.39 broadcast speech
Instruction
speech broadcasiing
Description Broadcast speech
Parameter Set speech that need to broadcast
return None
Example Please refer tdable 4.36

Image Getting

Issue V1.3r

Table 4.40 Get image automatically
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Instruction
Timeout () s to take picture

Description Get image automatically
Parameter Set time to get image
return None
Example ~

Click and the camera wil!/| take a pi Hdamg the

Robot will execute home function.

Table 4.41 Get image manually

Instruction
Description Getimage manually
Parameter None
return None
Example ~

Click and clicktake apicture, i f t he pi cHomerthe oot wilbegecute

home function

Table 4.42 Save image
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