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Disclaimer

To the maximum extent permitted by applicable law, the products described (including its
hardware, software and firmware, etc.) in this document are provided AS IS, which may have flaws,
errors or faults. Yuejiang makes no warranties of any kind, express or implied, including but not
limited to, merchantability, satisfaction of quality, fitness for a particular purpose and non-
infringement of third party rights. In no event will Yuejiang be liable for any special, incidental,
consequential or indirect damages resulting from the use of our products and documents.

Before using our product, please thoroughly read and understand the contents of this document
and related technical documents that are published online, to ensure that the robotic arm is used on
the premise 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 or losses may happen in the using process. Dobot shall not be considered as
a guarantee regarding to all security information contained in this document.

The user has the responsibility to make sure following the relevant practical laws and
regulations of the country, in order that there is no significant danger in the use of the robotic arm.

Shenzhen Yuejiang Technology Co., Ltd

Address: Floor 9-10, Building 2, Chongwen Garden, Nanshan iPark, Liuxian Blvd, Nanshan
District, Shenzhen, Guangdong Province, China

Website: www.dobot.cc
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Preface

Purpose

This Document describes the working principle, technical specifications, connection and
functions of Dobot Magician Lite, making it easy for users to fully understand and use Magician
Lite.

Intended Audience
This document is intended for:
*  Customer Engineer
*  Sales Engineer
* Installation and Commissioning Engineer

*  Technical Support Engineer

Change History
Date Change Description
2020/06/08 The first release

Symbol Convention

The symbols that may be found in this document are defined as follows.

Symbol Description

f Indicates a hazard with a high level of risk which, if not avoided, could
DANGER

result in death or serious injury

f Indicates a hazard with a medium level or low level of risk which, if not
WARNING

avoided, could result in minor or moderate injury, robotic arm damage

f Indicates a potentially hazardous situation which, if not avoided, can
NOTICE

result in robotic arm damage, data loss, or unanticipated result

LANOTE Provides additional information to emphasize or supplement important

points in the main text
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1. Security Precautions

This chapter describes the security precautions that should be noticed when using this product.

Please read this document carefully before using the robotic arm for the first time. This product

needs to be used in an environment meeting design specifications. You cannot remold the product

without authorization, otherwise, it could lead to product failure, and even personal injury, electric

shock, fire, etc. The installation personnel, operators, teaching personnel, and programmers must

read this document carefully and use the robotic arm strictly according to the regulations of this

document strictly.

1.1 General Security

ADANGER

The robotic arm is electrical equipment. Non-professional technicians cannot modify the

wire, otherwise, it is vulnerable to injury the device or the person.

The following security rules should be followed when using the robotic arm.

You should comply with local laws and regulations when operating the robotic arm. The
security precautions in this document are only supplemental to local laws and regulations.

The DANGER, WARNING, and NOTICE marks in this document are only
supplemental to the security precautions.

Please use the robotic arm in the specified environment scope. If not, exceeding the
specifications and load conditions will shorten the service life of the product even damage
the equipment.

Before operating and maintaining the robotic arm, the personnel responsible for the
installation, operation, and maintenance must be trained to understand the various security

precautions and to master the correct methods of operation and maintenance.
Highly corrosive cleaning is not suited to cleaning the robotic arm. The anodized

components are not suitable for immersion cleaning.

People cannot repair and disassemble the robotic arm without professional training. If
there is a problem with the robotic arm, please contact Dobot technical support engineer
in time.

Please comply with the relevant laws to deal with the product which is scrapped, and
protect the environment.

There are small parts in the packing box. Please keep them away from children, to avoid
any accidents.
DO NOT let children play with the robotic arm alone. All processes need to be monitored

while running. After processes have finished, please turn off the equipment promptly.

DO NOT put hands into the workspace of the robotic arm while running, to avoid bruising
or pinching.

Issue V1.9.1 (2022-06-08) User Guide Copyright © Yuejiang Technology Co., Ltd.
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Be careful during the robotic arm carrying or installing. Please follow the instructions on
the packing box to put down the robotic arm gently and place it correctly in direction of
the arrow.

Commissioning of the incomplete machine is prohibited until it has been installed in a
machine and the whole machine complies with the provisions of the Machinery Directive
(2006/42/EC).

It is prohibited to modify or remove the nameplates, instructions, icons, and marks on the
robotic arm and the related equipment.

Please refer to Magician Lite Quick Start along with the packing box before using it.

1.2 Precautions

Magician Lite was calibrated at the factory. By default, the coordinate of J1 axis is 0°
after Magician Lite moving to the default homing point, i.e. The forearm is in the middle
of the front of the base of Magician Lite.

If the LED indicator turns red after starting up, it indicates that the Magician Lite is at a
limited position. Please make the Magician Lite in the workspace.

Magician Lite will move slowly to the specific position when shutdown. DO NOT put
hands into the workspace of Magician Lite while running, to avoid bruising or pinching.
Only once the LED indicator completely turns off, Magician Lite can be powered down.

If the Magician Lite coordinate reading is abnormal during use, please press the forearm
unlock button to correct the reading.

Please turn off Magician Lite completely first before connecting or disconnecting external
equipment, such as infrared sensor, color sensor, etc. Otherwise, it causes damage to your

device.

Issue V1.9.1 (2022-06-08) User Guide Copyright © Yuejiang Technology Co., Ltd.
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2. Introduction

2.1 Overview

Magician Lite is a multifunctional desktop robotic arm for practical training education,
supporting teaching and playback, blockly programming, script programming, writing and drawing,
etc. It also supports secondary development by various extensible I/O interfaces in Magic Box, an
external controller of Magician Lite.

Magic Box separates motion control algorithm and user tasks, allowing more convenience for
programming and creation. Magician Lite supports offline function, and it has 2 controllable power
interfaces with 12V, 2 multi-functional communication interfaces, 6 universal IO interfaces, 2
stepper motor interfaces and several 12C interfaces. You can expand a wide range of sensors and
related accessories to achieve more functions.

2.2 Appearance

Magician Lite consists of a base, rear arm, forearm, and end-effector, etc., as shown in Figure

2.1.
O Joint4
® Joint3
© Unlock button: Press down this

button to move Magician Lite
— ® Joint2

© Indicator LED: Different color
means different working modes ® Jointl

Figure 2.1 Appearance of Magician Lite

2.3 Working Principle

This section describes the workspace, principle, size and technical specifications of Magician
Lite.

2.31 Workspace

Figure 2.2 and Figure 2.3 shows the workspace of Magician Lite.
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Figure 2.2 Workspace of Magician Lite (1)

Figure 2.3 Workspace of Magician Lite (2)

2.3.2 Coordinate System

Issue V1.9.1 (2022-06-08) User Guide Copyright © Yuejiang Technology Co., Ltd.
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Magician Lite has two types of coordinate systems, the joint one and the Cartesian one, as
shown in Figure 2.4 and Figure 2.5 respectively.

Figure 2.4 Joint coordinate system

Coordinate origin (0,0,0)

Figure 2.5 Cartesian coordinate system

Joint coordinate system: The coordinates are determined by the motion joints.

e If the end-effector with servo is installed, such as suction cup kit, gripper Kkit,
Magician Lite contains four joints: J1, J2, J3, and J4, which are all rotating joints.

The positive direction of these joints is counter-clockwise.

Cartesian coordinate system: The coordinates are determined by the base.
*  The origin is the center of the three motors (rear arm, forearm, base).
*  The direction of the X-axis is perpendicular to the base forward.
¢  The direction of the Y-axis is perpendicular to the base leftward.

Issue V1.9.1 (2022-06-08) User Guide Copyright © Yuejiang Technology Co., Ltd.
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*  The direction of the Z-axis is vertical upward, which is based on the right-hand rule.

*  The R-axis is the posture of the servo center relative to the origin of the robotic arm,
of which the positive direction is counter-clockwise. The R-axis only exists once the
end-effector with servo is installed.

2.3.3 Motion Mode

The motion modes of Magician Lite include Jogging, Point to Point (PTP) and ARC.

2.3.3.1 Jogging Mode

Jogging mode is jogging Magician Lite to a point in Cartesian coordinate system or Joint

coordinate system when teaching.
Cartesian coordinate system mode:

¢ Click X+, X- and Magician Lite will move along X-axis in a positive or negative

direction.

¢  Click Y+, Y- and Magician Lite will move along Y-axis in a positive or negative

direction.

¢  Click Z+, Z- and Magician Lite will move along Z-axis in a positive or negative
direction.

*  Click R+, R- and Magician Lite will rotate along R-axis in a positive or negative
direction.

ANOTICE

If the end-effector with servo is installed on the Magician Lite, the R-axis will move
together with Y-axis to make sure that the terminal posture relative to the origin stays

constant.

Joint coordinate system mode:
¢ Click J1+, J1- and control the base motor to rotate in a positive or negative direction.

¢ Click J2+, J2- and control the Rear Arm motor to rotate in a positive or negative

direction.

¢ Click J3+, J3- and control the Forearm motor to rotate in a positive or negative

direction.

¢ Click J4+, J4- and control the servo to rotate in a positive or negative direction.

2.3.3.2 Point to Point (PTP)
PTP mode, which means point to point movement, supports MOVJ, MOVL and JUMP. The

trajectory of playback depends on the motion mode.
*  MOVI: Joint movement. From point A to point B, each joint will run from an initial angle

to its target angle, regardless of the trajectory, as shown in Figure 2.6.

Issue V1.9.1 (2022-06-08) User Guide Copyright © Yuejiang Technology Co., Ltd.
6




@ DOBOT Dobot Magician Lite User Guide (DobotLab-based)

MoVJ

MOVL

A

Figure 2.6 MOVL/MOVJ mode

*  MOVL: Rectilinear movement. The joints will perform a straight line trajectory from
point A to point B, as shown in Figure 2.6.

e JUMP: From point A to point B, the joints will move in MOVJ mode, of which the
trajectory looks like a door, as shown in Figure 2.7.

1. Move up to the lifting Height in MOVJ mode.
2. Move horizontally to a point above B by Height.
3. Move down to point B.

Height

Figure 2.7 JUMP mode

2.3.3.3 ARC

The trajectory of ARC mode is an arc, which is determined by three points (the current point,
any point on the arc and the end point), as shown in Figure 2.8.

ANOTICE

In ARC mode, it is necessary to confirm the three points with other motion modes, and

the three points cannot be in a line.

Issue V1.9.1 (2022-06-08) User Guide Copyright © Yuejiang Technology Co., Ltd.
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(8] Starting pointA and end point C (b} Starting poini:A and end point B

Figure 2.8 ARC mode

2.3.3.4 Application Scenarios

The application scenario depends on the trajectory in a motion mode, as shown in Table 2.1.

Table 2.1 Application scenario

Motion mode Application scenario

MOVL If the trajectory of playback is required as a straight line, you can choose MOVL

MOVIJ If the trajectory of playback is not required but high speed is required, you can
choose MOVJ

JUMP If the movement of two points is required to lift upwards by amount of height,
such as sucking up, grabbing, you can choose JUMP

ARC If the trajectory of playback is required as an arc, you can choose ARC

2.4 Technical Specifications

2.4.1 Technical Parameters

Table 2.2 Magician Lite technical parameters

Name Magician Lite
Maximum payload 250g
Maximum reach 340mm
I -135°~135°
2 -5°~80°
Motion range
I3 -10°~85°
J4 -145°~145°

Repeated positioning accuracy | 0.2 mm

Power supply 100V~240V AC, 50/60Hz

Issue V1.9.1 (2022-06-08) User Guide Copyright © Yuejiang Technology Co., Ltd.
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Power input

12V/SADC

Communication

USB virtual serial /serial

Software

DobotLab

Working temperature

-5°C~+45°C

Table 2.3 Magic Box technical parameters

Name Magic Box
Control chip ARM 32-hit Cortex-M4
Frequency 168 MHz

Power supply

100V~240V AC, 50/60Hz

Power in 12V/5A DC
Working Temperature -5C-45<T
Capacity 60W Max

Communication mode

USB virtual serial/serial/Bluetooth

Program language

MicroPython

Software DobotLab
Weight 98¢
Size 95 mm>80 mm>21.5 mm

Power interface

4 PIN, 12V/3A DC

Multifunctional

Communication Interface

10PIN, serial port communication interface

General I/O expand

interface

Green port, 4PIN, 3.3V/5V-10, 5V/1A-VCC, multiplexing interface

Self-define 1/0, AD, PWM output, 12C etc.

Stepper motor expand

Interface

Yellow port, 4PIN, 12V 1A

12V power interface

Red port, 2PIN, 12V, 3A max

PWM Value range: 20Hz~100KHz
Value range: 0V~5V
ADC .
Accuracy: 12bit
2.4.2 Dimensions

Figure 2.9 shows the size of Magician Lite and Figure 2.10 shows the size of the end mounting

Issue V1.9.1 (2022-06-08) User Guide
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hole.
Figure 2.9 Size of Magician Lite
]
T E]
i
!
- ]
%5
=
16 [§70-10
23.5 0
Figure 2.10 Size of end mounting hole
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3. Robot Connection

This section describes how to connect Magician Lite, and power it on/off.

3.1 Connecting Cables to Magician Lite

When using Magician Lite without Magic Box, connect Magician Lite as below.

Step1  Connect Magician Lite to your computer with a USB cable, as shown in Figure 3.1.

® DOBOY

Figure 3.1 Connect Magician Lite to your computer

Step2  Connect the power adapter to power interface on Magician Lite, as shown in Figure
3.2,

Figure 3.2 Connect Magician Lite to the electrical outlet

When using Magician Lite with Magic Box, connect the devices as below.

Step1 Connect Magician Lite and Magic Box with a 4PIN power cable and a 10PIN
communication cable, with 4Pin power cable connected to 12V power interface and

Issue V1.9.1 (2022-06-08) User Guide Copyright © Yuejiang Technology Co., Ltd.
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10Pin communication cable connected to Communicationl interface.

Figure 3.3 Connect Magician Lite to Magic Box

Step 2 Connect Magic Box and your computer with a USB cable.

Figure 3.4 Connect Magician Lite to electrical outlet

Step3  Connect the power adapter to Magic Box.

Issue V1.9.1 (2022-06-08) User Guide Copyright © Yuejiang Technology Co., Ltd.
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Figure 3.5 Connect power adapter

3.2 Powering on/off Magician Lite

*  Power on: Press the power button on Magician Lite or Magic Box, as shown in Figure
3.6. Once Magician Lite is powered on, all the stepper motors will be locked. You will
hear a short beep sound, and the LED indicator turns green. Now Magician Lite is powered
on.

Figure 3.6 Power on Magician Lite

Issue V1.9.1 (2022-06-08) User Guide Copyright © Yuejiang Technology Co., Ltd.
13




@ DOBOT Dobot Magician Lite User Guide (DobotLab-based)

ANOTICE

If the LED indicator is red after you power on Magician Lite, it means that Magician Lite

reaches its limited position. To go back to the workspace, press and hold the Unlock
button on the Forearm to move Magician Lite to another desired position After releasing

the button the LED indicator turns green.

*  Power off: When the LED indicator is green, press the power button to turn off Magician
Lite. In this case, the forearm moves slowly to the rear arm while the angle between them

becomes small. Finally, the two arms reach a specific position.

AWARNING

Watch your hand during the shutdown process.

Issue V1.9.1 (2022-06-08) User Guide Copyright © Yuejiang Technology Co., Ltd.
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4. Interface Description

4.1 Magician Lite Interface Description

The interfaces of Magician Lite are located on the back of the base. Figure 4.1 shows the

interfaces on the back of the base, and Table 4.1 lists the description on the interfaces.

0 DOBOT

Communication
Interface

Power

© o O =B =

® 0 O ® 6 ©

Figure 4.1 Interfaces in the base

Table 4.1 Interface description

No. Description
1 Power switch
. Short press: Power on Magician Lite
. Long press (>3s): Power off Magician Lite
2 Key
. Short press: Start running playback program in offline mode. For details about offline
mode, refer to 5.8 Working in Offline Mode
. Long press (>2s): Start homing procedure. For details about homing, refer to 5.7Homing
3 Power interface: Connect to power adaptor
4 12V power interface: Supply power to Magician Lite
5 USB: Connect Magician Lite and PC
6 10PIN communication interface: Serial communication

The LED indicator is located on the base, Table 4.2 lists the description on its status.

Issue V1.9.1 (2022-06-08) User Guide Copyright © Yuejiang Technology Co., Ltd.
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Table 4.2 LED indicator description

State Description

Green on Magician Lite works normally

Yellow on Magician Lite is in the starting status

Blue on Magician Lite is in the offline mode

Blue flashing Magician Lite is running homing procedure

Red on . Magician Lite is at the limited position
. An alarm is not cleared

4.2 Magic Box Interface Description

The Magic Box interface consists of 24 I/0 multiplexing interfaces as well as communication
interfaces that connect sliding rail, conveyor belts, joystick, sensors, etc., as shown in the figure
below.

Q 12V Power Interface: provide power for Magician Lite
I

to connect with Magician Lite

Communication interface 1- @) - |- - e:
to connect with joystick module

[ + [1 = +]L - ~i ~@ Communication interface 2-

=

@ oOLED Display

EIO Interface-PWM,I/0  €) -HW’
i @ UpButton

Interfacesfor sensors, etc

EIO Interface-PWM,I/O
Interfacesfor sensors, etc

[]

DC Motor/Stepper Motor Interface 9 - ol

12voutput @ - - of[
Back Button/Reset Button o \

e DC Motor/ Stepper Motor Interface

Power Switch @) -© 12voutput

© OK/Delete Button
(Long press(>5s) to delete file)

© Down Button

e ——

P Adapter Interf: ‘E’**** e
owerndapterinteriace g DD.[:J - - «‘@ Type-C Interface connect with PC
I
— ‘ —

| |
12V Power Interface @ € USB Interface

Figure 4.2 Magic Box interfaces

4.3 Multiplexed I/O Interface Description

The addresses of the 1/O interfaces in Magic Box are unified. Most of I/O interfaces have

multiple functions to control the peripheral equipment.

Figure 4.3 shows the communication interface of Magic Box, and Table 4.3 lists the description
on multiplexed 1/O.
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NRST
EIO4

5V e, ___________ . . .
v ] : ] vUnde‘flned

NRST
EIO9 ‘
[ 3 : EIO6
E «
5V, : .
. R R R R PR R ER R P Undefined
ce0o0 00
o000 0
A e
GND | A
EIO10 EIOS ElO7 GND

Figure 4.4 Communication Interface 2

Table 4.3 Magic Box multiplexed I/O description

) o Level Whether
Interface Pin Description PWM | Level Input | ADC )
Output Pulling
undefined | - - - - - -
GND ground - - - - -
General I/0 | 3.3V_10mA 3.3Vv/5V_10 .
EIO1 . - . - No pulling
interface output mA input
General I/0 | 3.3V_10mA 3.3Vv/5V_10 .
L EIO2 . - . - No pulling
Communication interface output mA input
Interface 1
. Pull up
Firmware 3.3V_10mA 3.3V_10mA
Reset . 430R to
reset output input
3.3V
3.3V_10mA Pull up
General I/0 3.3V_10mA
EIO3 . output - . - 10K to
interface input
3.3V
Issue V1.9.1 (2022-06-08) User Guide Copyright © Yuejiang Technology Co., Ltd.
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) o Level Whether
Interface Pin Description PWM | Level Input | ADC )
Output Pulling
General I/0 | 3.3V_10mA 3.3V/5V_10 )
EIO4 . - ) - No pulling
interface output mA input
General I/0 | 3.3V_10mA 3.3Vv/5V_10 )
EIO5 . ) - No pulling
interface output mA input
5V/1A
5V power - - - -
output
GND ground - - - - -
undefined | - - - - - -
GND ground - - - - -
General I/0 | 3.3V_10mA 3.3V/5V_10 .
EIO6 . - . - No pulling
interface output mA input
General I/0 | 3.3V_10mA 3.3V/5V_10 ]
EIO7 . - . - No pulling
interface output mA input
. Pull up
Firmware 3.3V_10mA 3.3V_10mA
Reset - . - 430R to
reset output input
3.3V
Communication
Pull u
Interface 2 General 1/0 | 3.3V_10mA 3.3V_10m P
EIO8 ) - ) - 10K to
interface output input
3.3V
General I/0 | 3.3V_10mA 3.3v/5V_10 .
EIO9 . - ) - No pulling
interface output mA input
General I/0 | 3.3V_10mA 3.3Vv/5V_10 )
EIO10 . - ) - No pulling
interface output mA input
5V/1A
5V power - - - -
output
GND ground - - - - -
Issue V1.9.1 (2022-06-08) User Guide Copyright © Yuejiang Technology Co., Ltd.
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GND 5v EIO16 VCC EIO20
"G FIO1> enp ) 4  F019  GND EI012
L < > : < > P
ST ..... ................. Port3 ...... ot STP1 ..................
0000 [cooe 000 0000 |00
] Portl ) : . Port5 ) ) : ] sSwW1
‘ 4 4
v v 21a ¥
enp 5V  poza  El024 T 218 308 B
GND EIO11 GND vie EIQ1 Eo17  GND %’ EE’B 1014
» 4 > : - A
............ : sz ..... i e .........
® 0 ®000 o000 0000 @000
: sw2 ‘ ‘ _ Port6 : Port2
b v v b » N 1EI022
11A 3118 124 128 GND 5v El021
Figure 4.5 Peripheral interface
Table 4.4 Peripheral multiplexed I/O description
) o Whether
Interface Pin Description | Level Output PWM | Level Input | ADC )
Pulling
Controlled 8V~12.6V_3A
EIO12 - - - -
SW1 power output
GND Ground - - - - -
Controlled 8V~12.6V_3A
EIO11 - - - -
SW2 power output
GND Ground - - - - -
2_1A - - - -
2 1B - - - -
STP1 8V~12.6V/0.9A
2 2A - - - - -
output
2.2B - - - -
STP2 1 1A - - - -
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) o Whether
Interface Pin Description | Level Output PWM | Level Input | ADC il
ulling
1 1B - - - -
1 2A - - - -
1 2B - - - -
GND Ground - - - - -
5V Power 5V/1A - - - -
General 1/0 | 3.3V_10m 3.3V_10mA Pull up 51K
Portl EIO16 . - v T - P
interface output input to 3.3V
ElO15 General 1/0 | 3.3V_10m 3.3V_10mA Pull up 51K
interface output input to 3.3V
GND Ground - - - - -
5V Power 5V/1A - - - -
General 1/0 | 3.3V_10mA 3.3V_10mA Pull up 51K
Port2 EI013 _ - N - - P
interface output input to 3.3V
Elo14 General 1/0 | 3.3V_10mA 3.3V_10mA Pull up 51K
interface output input to 3.3V
GND Ground - - - - -
5V Power - - - - -
General 1/0 | 3.3V_10mA 3.3V_10mA
Port3 EI023 _ - v - - No pulling
interface output input
General 1/0 | 3.3V_10mA 3.3V_10mA )
ElI024 ) - ) \ No pulling
interface output input
GND Ground - - - - -
5V Power - - - - -
General 1/0 | 3.3V_10mA 3.3V_10mA
Port4 El021 ) - \ - - No pulling
interface output input
General 1/0 | 3.3V_10mA 3.3V_10mA .
El022 ) - ) V No pulling
interface output input
GND Ground - - - - -
5V Power 5V/1A output - - - -
Ports General 1/0 | 3.3V_10mA 3.3V_10mA Pull up 51K
E1020 ) v ) -
interface output input to 3.3V
EIO19 General 1/0 | 3.3V_10mA v 3.3V_10mA | - Pull up 51K
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) o Whether
Interface Pin Description | Level Output PWM | Level Input | ADC il
ulling
interface output input to 3.3V
GND Ground - - - -
5V Power 5V/1A output - - -
Port6 E1018 General 1/0 | 3.3V_10mA 3.3V_10mA ) Pull up 51K
interface output input to 3.3V
1017 General 1/0 | 3.3V_10mA 3.3V_10mA Pull up 51K
interface output input to 3.3V
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5. Ope

ration

5.1 Introduction on DobotLab

Dobot Magician Lite has multiple functions including teaching and playback, writing and

drawing, blockly programming, script control, etc., which can be realized through DobotLab, an

integrated software platform specially designed for artificial intelligence (Al) education. You can
enter DobotLab through https://dobotlab.dobot.cc/.

The main interface of DobotLab is shown in Figure 5.1, and its specific modules are described

in Table 5

1.

(M) DOBOT LAB

My Courses

5

Function Module

7  DobotBlock Lab QWriting and Drawing Lab

Personal Works

[

N~
.\\\:;/ &
10 Laser Engraving Lab {Frsching and Playback Lab 5 3D Printing Lab
5
Figure 5.1 The function modules on the DobotStudio page
Table 5.1 The function modules on the DobotStudio page
No. Modules Description
1 Main page Click to return DobotLab main page
2 Menu Currency: View the guidance for the main page
Help: View and download documents related to DobotLab
Feedback: Enter your feedback about using DobotLab
About: View the basic information of DobotLab
3 Language Choose a language (Chinese or English)
4 Login It supports new user registration. A registered user can log in using the
account and password
5 My Course Provide free online courses
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No. Modules Description

6 Personal Works View and edit the saved project

7 DobotBlock Lab Control the Dobot Magician Lite using blockly programming

8 Python Lab Control the Dobot Magician Lite using the script commands

9 Writing and Drawing Lab Control the Dobot Magician Lite to write and draw

10 Laser Engraving Lab Engrave a bitmap image on an object using a laser (only for Dobot
Magician)

11 Teaching and Playback Lab | Teach the Dobot Magician Lite how to move and then record the
movement to make Dobot Magician Lite accomplish the recorded
movements

12 3D Printing Lab Perform 3D printing (only for Dobot Magician)

LONOTE

DobotLink is the driver software of DobotLab hardware devices, which can achieve
firmware upgrading and machine calibration. You need to install and run DobotLink

before using the hardware devices. For details, see 5.2DobotLink.

5.2 DobotLink Installation

As DobotLink is the driver software of DobotLab hardware devices, you need to install and
run DobotLink before using the hardware devices. When DobotLab is started, if DobotLink is not
installed or started, the “DobotLink is not started” window will be displayed, as shown below.

DobotlLink is not started

€

DOBOT L

1 Download Dobotlink

Figure 5.2 Start DobotLink

If you do not download DobotLink, click  Pownload Dobotlink "an4 install it as prompted.

If you have downloaded DobotLink, click. Now you will see two pop-up windows:

“DobotLink failed to start” and “Open DobotLink?”, as shown below.

Issue V1.9.1 (2022-06-08) User Guide Copyright © Yuejiang Technology Co., Ltd.
23




0 DOBOT Dobot Magician Lite User Guide (DobotLab-based)

DobotLink failed to start

Flease install the driver of DobotLink and start it. Click here.
. If installed, please retry or start DobotLink manually.

W

If you have any other questions, please contact technical
support: support@dobot.cc

Figure 5.3 DobotLink failed to start

Open DobotLink?

https://dobotlab.dobot.cc wants to open this application.

[0 Always allow dobotlab.dobot.cc to open links of this type in the associated app

Open DobotLink

Figure 5.4 Open DobotLink

You need to click Open DobotLink. Now “DobotLink started successfully” is displayed.

X
DobotLink started successfully

DobotLink has been successfully started. You can connect the

hardware!

Figure 5.5 DobotLink started successfully

5.3 Blockly Programming

DobotBlock Lab is specially designed for beginners in programming. You can program by
dragging blocks to control the movement of Dobot Magician Lite.
Prerequisites

Dobot Magician Lite has been powered on, and connected to DobotLab.

Procedure

Step1 Click E

Step 2 Click . Select Magician Lite on “Choose a Device” page, as shown below.

in the main page of DobotLab to enter DobotBlock Lab.
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M) DOBOT LAB |/ DoboiBlockLab = o File [ Project Englisn @3 v Login

<& clearatam | [) (A

@ Control

o)
H
ES

B Operators | [ RN
¥r Variables Choose a Device «
epeat o times
& Sensing i
v Dobot device:
@ Events
repeal forever ~
& Setting e
: e % > .
“4 Motion (8 S
| Am . a5
@ status ~—
prite
& 1o Magician Magician Lite Magic Box Magician Go
©]
£ Coordina.
e f= Paa
& MyBlocks 2
L) S
w Magician Go + o
Magician Lite o
repeal until
ArduinoKit: ¢
< o
-
EE - &2
- — Rail L L+
Operators
W Extend pe
(1.

Figure 5.6 Choose Magician Lite

g‘ Extend
k

Step3  (optional) Clic on the left-bottom corner of block area to enter “Choose

an Extension” page, as shown below. Select corresponding extensions according to
your needs, and click Add extension for direct calling when you program.

Choose an Extension X

Al Extension
Thi

agician and

s an ext

DOX

-+ Add extension

Figure 5.7 Add an extension

LONOTE

If you need to connect Magic Box when using Magician Lite, choose Magic Box in Step

2 after clicking . In addition, you need to choose Magician Lite in Step 3, as shown

below.
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M) DOBOT LAB |/ DoboiBlockLab = A File [Z Project Engliss @) v Login
<& clearalam | [] (A

Control Control
B Operators | [, RN
¥ Variables Choose a Device x
& Sensing )
v Dobot device
@ Events
~erm repeat forever £ 2
%" Sy
“4 Motion = :: © \_- & / .‘?’3 3
@, Detection E ~
prite
& Coordina... Magician Magician Lite Magic Box Magician Go 5
%= My Blocks
o e fn AL
i :
w Magician Go + 0
MBQ\E\EH Lite 0
repeat until
ArduinoKit: ¢
o 0
B8 . y l
rators (OoN QoFF 'S
48 Extend | Operat Sustoncup
Figure 5.8 Choose Magic Box
Choose an Extension X
o
‘ li-
p ==
S =
Magician Lite Magician Sliding Rail Kit
This is extension for Magician This is a magician for This is a Sliding Rail Kit for
and controller. controller Controller & Magician
-+ Add extension —+ Add extension —+ Add extension
rd
Vg (S
Photoelectric & Color Al Sensor Kit Magician Go Kit
Sensor This is Al Sensor Kit of Magic This is a Magician Go kit for
This is extension for Magician Box controller
and Controller
+ Add extension -+ Add extension -+ Add extension
Figure 5.9 Add Magician Lite
Step 4  Select Magician Lite (or Magic Box) on Control area, then click .
Step S  Click Connect, as shown below.
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.r':}, Magician Lite ><
] Port

% COM10 R
'

Select your device in the list above

Figure 5.10 Connect device

Now the Dobot Magician Lite is successfully connected to DobotLab.

/v Magician Lite X

Connected

Disconnect Go to Editor

Figure 5.11 Device connected

Step 6  After connecting Magician Lite and DobotLab, you can program in the code area.
e  Set parameters corresponding to each block based on actual requirements.

e The program written with blocks requires triggering conditions to run.
Therefore, you need to select a command from the event block as the triggering

" =
condition. For example, means the program starts to run once you
. N
click I .
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1 Control
‘ Set Jump height @ mm zLimit gl
BB Operators
‘ Set lost step threshold o =
¥r Variables
& Sensing ‘ Perform lost step detecfion
b Setstepper motor STEPPER1 v  speq v
Events & Setdump height (@) mm zLimit (TP mm
5 _ _ -
-
A & wmox @ v €D - €D = @
4 Set Conveyor Motor STEPPER1 w |
Status
@ Motion
R -
2 Coordina...
s mox @ @@~ ¢
= My Blocks

2 o< P @ - rC
4 Relalive Movement &

2b, Move joints to Joint1 () * soint2 (]
T

=+ Extend ‘ Gripper Grip

I &
g
%
-

Figure 5.12 Blockly programming

If you need to set sprites and stages in the program, follow Step 7~ Step 10.

Step 7 Click @ under Sprite tab. The sprites that DobotBlock Lab supports are shown

as follows.
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Choose a Sprite

Animals People Fantasy

John(1) John(2) Kelly(1) Kelly(2)

Mr Lee DOblue Abby Amon
Figure 5.13 Sprite list

Step 8  After selecting a sprite, click = e you need to add extension blocks. Then

click an extension kit to add its corresponding blocks into the block area.

Choose an Extension

o :
iabbidl ﬁ /

Music Pen
Play instruments and drums Draw with your sprites

Video Sensing
Sense motion with the camera

<
Text to Speech Translate Makey Makey
Make your projects talk Translate text into many Make anything into a key.
Requires Collaboration languages
—~ with Requires Coliaboration Collaboration
0 .
Amazon Web = W o
Services Google JoylLabz

Figure 5.14 Sprite extension kit

Step9  Click 6 Choose a backdrop, as shown below. You can also upload or draw a
backdrop.
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Choose a Backdrop X

_ All Fantasy Music Sports Outdoors Indoors Space

Spotiight Underwater 1 Chalkboard Xy-grid

Figure 5.15 Choose stage

Step 10 Drag the blocks to code area to control the sprite and stage.

(M) DOBOT LAB /JB8Btioekian = Fle [ Project englisn (€3 » @
3 Coses . pry—r—
4 Motion Motien " v — e AN

© souna um ¢ (B degrees
|

Events
fum degrees
(= @ | o € o
@ Control
ontrol tum O o degrees
goto
& Sensing

;

Device

BT . @ - © - ©

=)

e @) secsto don
y

pointin diection ()

styto @)

| show (@) & Stage

Sprite John(1)

X 19 Size 70 Backdrops2

= My Blocks John(1)

Y 22 Direction 100

5

5

=

i on edge, bounce

= Extend

Figure 5.16 Sprite programming

5.4 Python Programming

You can control Dobot Magician Lite through script. Magic Box provides various APIs, such
as velocity/acceleration setting, motion mode setting, and /O configuration, which uses Python
language for secondary development.

The main interface of Python Lab is shown in Figure 5.17, and the specific description is listed
in Table 5.2.
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M) DOBOT LAB @ % [ Ppbeatah A File [Z] Project

pyscriptl.py LA
10 # version: Python3 11

T From import

% Point-to-Point Movement
7 Set Home

2 Set Suction Cup

7 Set Gripper

O status

7 Get End Effector Type

7 Get Pose

nning Log Clear W

onyright © 202 nzhen Yuejiang Technology Co., Lid.
7 Get Speed of Arm Copyright © 2021 Shenzhen Yuejlang Technology Co., Ltd., 12

7 Check Lost-Step Results

] Setting

7 Set Lost-Step Threshold

7 Set Speed of Arm

Figure 5.17 Python main page

Table 5.2 Python Lab main interface

No. Function Description
Program control : Start to run the program in the Code area

4, Download .
semmssmssee’ - Download the current program from the Code area to Magic

Box

Package Management : Install the Python extension library, after

which you can call the library functions in the extension library\

Log Display alarm information
Clear alarm Click to clear alarms
Menu Currency: View the guidance for Python Lab

Help: View and download documents related to DobotLab
Feedback: Enter your feedback about using DobotLab

About: View the basic information of DobotLab

Home Back to the main page
File It includes functions such as new, open, save, import, export, etc.
Project name Display the name of the current project
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8 Device connection Select the target device and establish a communication connection with the
device

9 Arm control panel Control Magician Lite

19 Command list Provide programming commands. Double click a command and it will be
displayed in Code area

11 Code area Area for writing programs

12 Running Log Display running process

Prerequisites

Dobot Magician Lite has been powered on and connected to DobotLab.

Procedure

Step1 Click ™ on DobotLab main page to enter Python Lab.

Step 2 Click the drop-down list of device connection panel, as shown below. Choose
Magician Lite (or Magic Box + Magician Lite) and click Connect.

Magician Lite

Connect

Magic Box + Magician Lite
Conne

A

- Magic Box + Magician
i Connect

Magician Go + Magician Lite
ol Connect

Figure 5.18 Connect device

Now the Magician is connected to DobotLab successfully.

Magic Box + Magician Lite i {0}

Figure 5.19 Device connected

Step 3  After connecting Magician Lite to DobotLab, you can start to write programs. Enter
the script in the code area, or double-click commands in the command list and modify
the parameters according to your actual use.
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(MY DOBOT LAB & > T File [Z] Lite+Box English g’ v Login

@ D aEED o bk Y-)
MagicianLite_test.py X M x A testp X ED test.p X - ar
# version: Python3
i 2 f.-m import
import
2 Point-to-Point Movement
set_ptpiump_params( =100, =28)
7 Set Home .set_homecmd()
- .get_pose()
rint( )
+ Set Suction Cup Sleap(1)
# Set Gripper
] status
7 Get End Effector Type
7 Gaet Pose
t Running Log Clear v

Copyright © 2021 Shenzhen Yuejiang Technology Co., Ltd

2 Get Speed of Arm
) o 52>

% Check Lost-Step Results

[ Setting

7 Set Losi-Step Threshold

2 Set Speed of Arm

Figure 5.20 Write Python programs

Step4 Click to run the current program.

Step 5  Click File > Save. Enter the project name and save the project to My Works.

Save the project

The saved work can be viewed in [My work]

Projec 7/20

Figure 5.21 Save the project

Step 6 (optional) Click to download the script to Magic Box.

LONOTE

The script can be downloaded from DobotLab to Magic Box only in wired control mode.

5.5 Writing and Drawing

Figure 5.22 shows the process of writing and drawing.
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Install a writing kit

v

Connect to DobotLab

v

Import an image or text and
set writing parameters

L

Adjust the position of the
pen nib and start to write

A 4

End

Figure 5.22 The process of writing and draw

5.51 Installing a Writing and Drawing Kit

A writing and drawing kit consists of a pen and a pen holder. The specific installation steps are
shown below.

Step 1  Place a pen in the pen holder.

Step 2 Insert the writing and drawing kit to the end of Magician Lite. If you hear a sound,
the writing and drawing kit is fixed, as shown in Figure 5.23.
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Figure 5.23 Install a writing and drawing kit

LONOTE

* Ifyouneed to change the ink tube, unscrew the suction tube inside the pen, and
then replace it with the ink tube that came with the box. After replacement, keep

the pen straight down for 2 minutes before using it, as shown in Figure 5.24.

Figure 5.24 Change ink-straw

¢ If you want to absorb ink, please remove pen-cap and rotate suction tube to

absorb ink as shown in Figure 5.25.

Figure 5.25 Absorb ink

Step 3  Place a sheet of paper on the work surface within the workspace of Magician Lite.

5.5.2 Drawing Operations (Without Sliding Rail)
5.5.2.1 Connecting DobotLab

Step1 Click E on DobotLab main page to enter Writing and Drawing Lab.

Step 2 Click the drop-down list of device connection panel, as shown below. Choose
Magician Lite (or Magic Box + Magician Lite) and click Connect.
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Magic Box + Magician Lite ol {é}:}

Disconnected

Magician Lite

I

onnect

Magic Box + Magician Lite
Conne

]

- Magic Box + Magician

fa
2
i
A

Magician Go + Magician Lite
ol Connect

Figure 5.26 Connect device

Now Magician Lite is connected to DobotLab successfully.

Magic Box + Magician Lite e {é} @

Figure 5.27 Device connected

5.5.2.2 Importing Image Files and Setting Writing Parameters

Before the Magician Lite starts to write and draw, you need to import an image or enter

characters as the target model.

Step 1  Enter the text in the rectangle box (take 10 as an example), and click iR . Now
the graphic appears in the drawing area.
B . A Sy
ﬂao' =
200 mm
P S — . . S “
320 mm 2 0 200 1 0 0 -200 -24 -320 mm

Figure 5.28 Add text
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If you need to insert an image, click to select an image from local. If the image

format is not SVG, the SVG Format Conversion prompt box will pop up. In this case,
select the conversion scale and click OK.

Step 2 Drag the graphic to an appropriate area. You can set the position, size, rotation angle
or flip mode of the graphic through the image settings in the upper left corner.

LONOTE

The image in the drawing area should be placed within the annular area. If not, the robot
arm reaches its limited position and cannot draw or write. In this case, the image is

highlighted with a red border, as shown below.

° .
320 mm

oe
o
o
=3
o
N}
o
3
3

320 mm 200

Figure 5.29 Image beyond bound

Step3 Click Settings tg set the pen lifting height, descent height and speed.
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Settings
Pen lifting height
20 -

Descent height

20

4

Speed (55%)

——)

Figure 5.30 Set pen lifting height, descent height and speed

NOTE
Generally, you can set the pen lifting height and descent height to 20 by default.

Step 4  Press and hold the Unlock button on the forearm to move Magician to lower the pen
nib until it slightly squeezes the paper. You can also jog Magician in Arm Control
Panel to slowly pull the Z coordinates down to a suitable position for writing, as

shown in Figure 5.31. Click =/ AUt©Z o obtain and save the current value of Z

axis.

Figure 5.31 Adjust the pen nib

Step5 Click 4.Synchronize o move the nib over the starting point of drawing.
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NOTE

If you do not click Synchronize before running, the image can also be drawn normally.

After you click Run, the robot arm moves directly over the starting point to draw.

5.5.2.3 Drawing

Step1  Click "S85 | and Magician Lite starts to draw the image. Now the cursor shows

the position of the nib in real time. The running progress is displayed below the
drawing area. You can click to pause or click to stop drawing.

S LI Artete | [l St A Megoan 8@

280 X |36 Y [o S 10 =

7 W 53 H (A & Add Open

-®———
320 mm
|
B
200 mm
|
|
|
|
\
|
|
\
\
|
|
\
|
\
\
|
|
\
|
“.
- . . [ *
320 mm 200 0 -200 4 80 -320 mm
Running (I
Figure 5.32 Drawing progress

(optional) Click File > Save. Enter the project name and save the project to My
Works.

Save Project

The saved works can be viewed in My Works

Project

Figure 5.33 Save the project
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Step3  (optional): Click to download the file to Magic Box.

[ Y T p—— a ®
e

L]
y 320 mm B

1

200 thm

. . * . -
320 mm 200 ( 200 320 mm

Downloading (D

Figure 5.34 Download the file

LONOTE

You can click Download to download the file to Magic Box to perform in offline mode.
For details, refer to 5.8 Working in Offline Mode.

5.5.3 Installing a Sliding Rail Kit

When the workspace of Dobot Magician Lite is not enough, you can extend the space with a
sliding kit, so as to realize such tasks as long-distance picking, writing couplets and so on.
Procedure

Step1 Mount Dobot Magician Lite on the plate a with four M3*10 countersunk head cap
screws Make The counter bore of plate an outward), as shown in Figure 5.35.
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Figure 5.35 Fix plate a

Step 2 Fix the plate a (with Dobot Magician Lite) on the plate b with three M3*8 hexagon
socket head cap screws. Please make the back of the base of Dobot Magician Lite
towards the rabbet on the plate b, as shown in Figure 5.36.

i

(@

Oy
S |
od BacE
Fixed platea ——1— (= , = A
% a
| . 4 1
Fixed plateb
v (@
e | o X | —
i tfp et | ! 4-n
Wy ——— D e — 103
Ll v+ . Coegd I ITTT T T CI I, T
< ~-',‘l“llllIl”:l!!ll(!lllll!ll'.l(l(l!l.llllllltl!lli[&‘ll“;‘ l: -

i |
]
Figure 5.36 Fix Magician Lite

Step3  Connect the end of the wire set to the plate b with a M3*6 countersunk head hexagon
screw, as shown in Figure 5.37.
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Figure 5.37 Connect to wire set

Step 4 Connect the green interface and yellow interface of the wire set to Port4 and STP2
of Magic Box respectively, as shown below.

Figure 5.38 Connect to Magic Box

Step S Connect the interfaces on the other end of the wire set to the USB interface of Magic
Box, motor interface and homing interface of the sliding rail respectively. Figure 5.40
shows the interfaces on the other end of the wire set.

Motor interface

——Homing inteface
—— USB interface

——Power interface

Figure 5.39 Interfaces on the other end of the wire set
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Figure 5.40 shows the connection between the sliding rail and the wire set.

Figure 5.40 Connect sliding rail and wire set

5.5.4 Drawing Operations (with a Sliding Rail)

This section describes how to use a sliding rail for writing.
Prerequisites

*  The sliding rail kit has been installed and connected to the Dobot Magician Lite through
Magic Box.

*  Dobot Magician Lite has been powered on and connected to DobotLab successfully.

*  The writing kit has been installed.

5.5.4.1 Connecting DobotLab

Step1 Click E on DobotLab main page to enter Writing and Drawing Lab.

Step2  Click the drop-down list of device connection panel, as shown below. Choose
corresponding device and click Connect.
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Magic Box + Magician Lite ol {é}:}

Disconnected

Magician Lite

I

onnect

Magic Box + Magician Lite
Conne

]

Y Magic Box + Magician

fa
2
i
A

Magician Go + Magician Lite
ol Connect

Figure 5.41 Connect device

Now Magician Lite is connected to DobotLab successfully.

Magic Box + Magician Lite e {é} @

Figure 5.42 Device connected

5.5.4.2 Connecting Sliding Rail

Step1  Enable Rail on the arm control panel, as shown in Figure 5.43.

Issue V1.9.1 (2022-06-08) User Guide Copyright © Yuejiang Technology Co., Ltd.

44



0 DOBOT Dobot Magician Lite User Guide (DobotLab-based)

RS IR 0 B

(NIEE  ————s——)

X -14039
X+ Iz

¥

¥+ Y- R+ R-
z
R 557 X- z
] 15.57

N+ - 13+ 13-
12 129
B 202

12+ 12- 4+ 14-
" 0
@ 0.00 L- L+
FimiEE
AR [ igstns

Figure 5.43 Enable sliding rail

The drawing area is shown in Figure 5.44.

[ Project

== Settings gl AutoZ g Synchronize 9, Trigger trajectory | [HlLog Clear Alam @@ .
0 X |0 Y 0 - =]
0 W&o H (A& Add Open
On.wm 00 200 300 400 5(.)0 600 700 800 900 1000‘mm
Figure 5.44 Drawing area (sliding rail connected)
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Step 2 Click L+ or L- to test whether the sliding rail can move properly.

Step3  Click Home on the arm control panel.

The sliding rail starts moving to its home point, and at the same time Dobot Magician
starts homing.

ANOTICE

Before you click Home, please take the pen off or raise the Dobot Magician arm up.

5.5.4.3 Importing Image/Text and Setting Parameters

Step1  Enter the text in the rectangle box (take “Al Application™ as an example), and click

m. Now the graphic appears in the drawing area.

(M) DOBOT LAB | Waiting and Drawing Lab

Figure 5.45 Add image

&=
If you need to insert an image, click “"*" to select an image from local. If the image

format is not SVG, the SVG Format Conversion prompt box will pop up. In this case,
select the conversion scale and click OK.

LONOTE

¢  The image in the drawing area should be placed within the rectangular area and
should not touch the boundary line or any separator line. Otherwise, the robot arm
reaches its limited position and cannot draw or write. In this case, the image is
highlighted with a red border.
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FUTURE

Figure 5.46 Touch separator line

e If the coordinate system of the imported image and the drawing area are set
differently, the imported image will be displayed in an inverted direction. In this

case, you can flip the image to the correct direction.

*  If you want to write the text in a certain order, you need to import an image with a
defined point order. If you enter the text through Add Text, the Magician will write
the text overall from left to right.

Step 2  Drag the graphic to an appropriate area. You can set the position, size, rotation angle
or flip mode of the graphic through the image settings in the upper left corner.

Step3 Click Settings tg set the pen lifting height, descent height and speed.

Settings

Figure 5.47 Set pen lifting height, descent height and speed

Step 4  Press and hold the Unlock button on the forearm to move Magician Lite to lower the
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pen nib until it slightly squeezes the paper. You can also jog Magician Lite in Arm
Control Panel to slowly pull the Z coordinates down to a suitable position for writing.

Figure 5.48 Height of brush pen

Step5 Click = AYt9Z o obtain and save the current value of Z axis.

Step 6 (Optional)Set trigger line and ink dipping position.

&NOTICE

If you want to set an action to dip the pen into the ink, you can press Unlock key and

drag the Magician Lite to a point, and then release the key to get this position.

1. Right-click a position on the drawing area and select Add Trigger Line, as
shown in Figure 5.49.
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OLESg) == cettings Auto 2 Synchronize Trigger trajectory Log Claar Alam j MEtiaaeie @@

FUTURE

[+ scsvgeee |

Figure 5.49 Add trigger line

A blue trigger line appears in the drawing area. Move the trigger line to a proper
position, as shown in Figure 5.50.

: + Magican Lice <

m = Settings 1) AutoZ & Synchronize @ Triggertrajectory  [Sllog Clesr Alsrm Mgt @%@
293 x [167 ¥ |o : F =
wa o3 H [» & Add Open

Figure 5.50 Move trigger line

2. Click = 'Mggertrajsctory o enter the “Trigger Trajectory” page for setting

ink dipping actions, as shown in Figure 5.51.
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Trigger trajectory (O

FHopen [Diaveds | Pause time 1

Press and hold the forearm unlock key and release it to au

Movel ~ 2859, 0 .-1074, -0.6
w2, 0 . e s

& moveto Movel ~ 2%, 0

Figure 5.51 Trigger line page

3. Press the Unlock key on the forearm, move the forearm over the drawing area,

and release the Unlock key to record the first point. as shown in Figure 5.52.

Figure 5.52 Save the first point

&NOTICE

Make this point higher within the workplace of Magician Lite to prevent the writing brush
from touching the inkstone.

4. Move the forearm to the inkstone positions shown in Figure 5.53, and record
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these points on the “Trigger Trajectory” page.

Point 2 of ink dipping Point 3 of ink dipping

Figure 5.53 Simulate the actions of ink dipping

5.  Drag the forearm to raise the writing brush up, for avoiding touching the

inkstone.

&NOTICE

As the inkstone has its own height, you need to set a suitable rising height to prevent the
writing brush from touching the inkstone. Click Settings to set the height that is

recommended as 50mm to 70mm.

Step 7 Click 4. Synchronize o move the nib over the starting point of drawing.

LONOTE
If you do not click Synchronize before running, the text can also be written normally.

After you click Run, the robot arm moves directly over the starting point to draw.

5.5.4.4 Drawing

Step1 Click ® Run » and Magician starts to write the text. Now the cursor shows the

position of the nib in real time. The running progress is displayed below the drawing

. . s .
area. You can click to pause or click to stop writing.
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e A i Oty || [ @ ) et a®
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- H @ Add Oper
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Running -

Figure 5.54 Start writing text

Step 2 (Optional) Click File > Save. Enter the project name and save the project to My
Works.

Save Project

Project

Figure 5.55 Save the file
Step3  (Optional): Click to download the file to Magic Box.

5.6 Teaching and Playback

This section introduces how to perform a teaching & playback task to suck or grab an object.

5.6.1 Installing a Suction Cup Kit

Magician Lite has a built-in air pump, and its end-effector is suction cup by default, as shown
in Figure 5.56.
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Figure 5.56 Suction cup kit

Procedure

Step1 Insert a gripper kit into the end of Magician Lite. If you hear a sound, the suction cup
is fixed, as shown in Figure 5.57.

Figure 5.57 Install a suction cup kit

Step 2 Connect the air tube of air pump to the air tube connector of the suction cup kit, as
shown in Figure 5.58.
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Figure 5.58 Install an air tube

5.6.2 Installing a Gripper Kit

An air pump should be used with the gripper kit, as shown in Figure 5.59, to open or close the
gripper.

Figure 5.59 Gripper kit

Install the gripper kit to Magician Lite in the same way as the suction cup kit is installed. For
details, refer to 5.6.1 Installing a Suction Cup Kit. Figure 5.60 shows the effect of the gripper kit
installation.
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Figure 5.60 Effect of the gripper kit installation

5.6.3 Teaching & Playback Operation

The main interface of Teaching and Playback Lab is shown in Figure 5.61, and the specific
description is listed in Table 5.3.

1 2 3 4 5 6 7 8 9 10
lL_-..'-_J] DOBOT LAB o) 2 [ i = N File |4 Project ‘nglish ﬁ’ * Login
e — ; e ] l\’arg\'.. Box + N"aj-_!wc an Lire‘ Y @@

Command pane
dovel = P 1707, 427, 42 ,-141 11 12
Movement mode
1] P 19. -18 14 4
Mowv]
el P 1923. -18 . 614 4

Save point

Pause time 1 + add

End setting + add
Gripper . OFF

Lose step check (1) + add

Lost motion detection 5

threshold

t1/O trigger settings -+ add

Trigger mode LEVEL INPUT

1/O addressing Trigger condition value

Figure 5.61 Teaching and Playback Lab interface
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Table 5.3 Description on Teaching and Playback Lab

No. Modules Description
1 Program control : Start to run the program in the Code area
e b : Download the current program in the Code area to

Magic Box

2 Operation settings Settings: Set speed and acceleration
Loop: Set the number of times the commands run. Value range: 1-
999999

3 Log Display alarm information

4 Clear alarm Click to clear alarms

5 Menu Currency: View the guidance for Teaching and Playback Lab
Help: View and download documents related to DobotLab
Feedback: Enter your feedback about using DobotLab
About: View the basic information of DobotLab

6 Home Back to DobotLab main page

7 File It includes functions such as new, open, save, import, export, etc.

8 Project name Display the name of the current project

9 Device connection Select the target device and establish a communication connection with
the device

10 Arm control panel Control Dobot Magician Lite

11 Command area Display added commands. You can right-click a command to copy,
paste, or delete it

12 Command panel Set motion mode, save points, pause time, end effector, lost-step
detection and /O trigger

Procedure

Step1 Click E on DobotLab main page to enter Teaching and Playback Lab.

Step2 Click the drop-down list of device connection panel, as shown below. Choose
Magician Lite (or Magic Box + Magician Lite) and click Connect.
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Magic Box + Magician Lite ol {é}:}

Magic Box + Magician Lite
C

g
]

ne

- Magic Box + Magician
i Conne

A

Magician Go + Magician Lite
ol Connect

Figure 5.62 Connect device

Now Magician Lite is connected to DobotLab successfully.

Magic Box + Magician Lite e {?‘}

Figure 5.63 Device connected

Step3  Set commands in Command panel.
1. Motion mode
«  Movl: Point-to-point movement in the Cartesian coordinate system.
+« MovL: Linear movement in the Cartesian coordinate system.

¢ Jump: Move from the current position to a target position in a door-shaped
mode

« Arc: Move from the current position to a target position in an arc
interpolated mode.

2. Save points

. Method 1: Press and hold the Unlock button on the forearm and then
release it to automatically save the point.

¢  Method 2: Open the arm control panel, adjust the coordinates by jogging
the axis icon, and click Save point in the Command panel.
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D command panel Arm Control Panel
Mov)
x

-
L S ——— |

Pause time 1 + add ; ; o f
End setting =+ add
Rall
Gripper . QFF
End Effector
Lose step check =+ add Enable
Lost motion detection Coordinate Calibration
threshele
17O trigger settings =+ add

Trigger moce LEVEL INPUT

I/O addressing Trigger condition  value

Figure 5.64 Save points

For Jump movement, you need to click JUMp parameter setting ¢ et the lifting

height and maximum lifting height, as shown below.

Jump parameter setting

20

100

Figure 5.65 Jump parameter setting

For Arc movement, you need to set the coordinates of the start, intermediate and end
points. When setting the start point, you should select the mode of moving to the start
point at the same time, and then save the point, as shown in the following figure.

Issue V1.9.1 (2022-06-08) User Guide Copyright © Yuejiang Technology Co., Ltd.
58




0 DOBOT Dobot Magician Lite User Guide (DobotLab-based)

lov) Movl ump Arc

o StPoint @ stPoint Movl Jump

2) cirPoint

toPoint

Figure 5.66 Arc point setting

After saving the intermediate and end points in sequence, you can see the following

commands.
.g move to ARC cirPoint 2573, -59 , -85 ,-129 toPoint 2595, -525, 346 ,-115
Figure 5.67 Arc point saving command
M notice
Note the following rules when saving points to prevent the robotic arm from working
outside its normal workspace.
*  Any two points cannot coincide.
e The three points cannot be in the same straight line.
e The arc trajectory cannot exceed the normal workspace of Dobot Magician
Lite.
3. Pause time
You can set the pause time after executing a command as required, and click
+ add
4. End-effector
You can select the end tool to gripper or suction cup as required, and set its state:
ON, OFF or STOP.
5. Lost step check
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Lost step detection is used to detect whether a robotic arm loses step during
operation. When lost step is detected, the robot arm will stop moving and the
indicator light will turn red. The robot arm can run normally only after the lost step
alarm is cleared and the robot arm returns to home point again. You can set the lost-

step detection threshold as required and click + add

6. /O trigger setting

You can set the triggering mode to execute a command.

7. Loop

Click Loop to set the number of times the commands run.

Step4 Click to run the commands.

Step5 (Optional) Click File > Save. Enter the project name and save the project to My
Works.

Save Project
aved works can be viewed in My Work:

Project

Figure 5.68 Save the project

Step 6 (Optional) Click G to download the script to Magic Box. Before

downloading, determine whether the robot arm returns to the home point before
running offline. For detailed description on offline running, see “5.8Working in
Offline Mode” for details.

5.7 Homing

When Magician Lite executes homing operation, it just returns to the home position without
calibrating the accuracy. If Magician Lite has been hit or the motor has lost steps, you need to press
the Unlock button on the forearm to restore the encoder value and improve the positioning accuracy.
Prerequisites

Dobot Magician Lite has been powered on, and connected to DobotLab.

Procedure
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Click Home on the Arm Control Panel of DobotLab, as shown in Figure 5.69..

Arm Control Panel

(«Fpeed QO

&}

N+ n- 13+ 13-

12+ 2- 4+ 14

Rail

End Effector

i

Enable

Coordinate Calibration

Figure 5.69 Click Home

ANOTICE

*  Please remove the end-effector from Magician Lite before homing.

*  Please ensure that there are no obstacles within the workspace during homing.

Magician Lite will rotate to the default homing point automatically and the LED indicator on
the base flashes blue. After the homing is successful, there is a beep sound and the LED indicator

turns green.

The homing point can also be user-defined. You can right-click a saved point in the command
area of Teaching and Playback Lab and click Set Home to set this saved point as the homing point,
as shown in Figure 5.70.
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Teaching and Playback Lab
= Settings Loop 1 ELlog Clear Alarm &
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(3 Paste

nse
[} Delete

Figure 5.70 Set homing point

5.8 Working in Offline Mode

Offline mode allows the Magician Lite to perform the points in the Save points list that you
have downloaded from DobotLab to Magic Box, without keeping the USB connection established.

Prerequisites
e Magic Box + Magician Lite has been powered on.
e Magic Box + Magician Lite has been connected to DobotLab.
e The points have been saved.

Procedure

Step 1  After saving points in Teaching and Playback Lab, click . A prompt

window on whether to return to the home point will pop up, as shown below.
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Reminder

Figure 5.71 Confirm whether returning to the home point

Step 2 Click Yes to download the Save points list.
You will see “The script has been downloaded to Magic Box successfully” on the
screen when the downloading is completed.

Step3  Disconnect the Dobot Magician Lite from Dobotlab, or the USB cable between
Magic Box and your computer.

Step 4 Find the downloaded file under PlayBack module in Magic Box, and click the OK
button on Magic Box to perform downloaded points., “Running” on the screen

indicates that Magician Lite is executing the file in the offline mode.
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