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Preface

Purpose

This Document describes the functions, technical specifications, installation guide and system
commissioning of Dobot M1, making it easy for users to fully understand and use it.

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

Change History

Date Change Description

2018/01/31 | The first release

Symbol Conventions

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

Symbol Description

f Indicates a hazard with a high level of risk which, if not
DANGER avoided, could result in death or serious injury

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

moderate injury, robotic arm damage

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

1.1 Overview

Arduino skill kit includes Arduino Mega2560 controller board, LED indicators, buttons, Grove
speech recognizer and Pixy vision sensor, of which the demos are based on the Arduino Mega2560
controller board and developed by Dobot. This document describes the connection of each module,
the realization processes with these demos, making the makers and the non-electronic professional
electronic enthusiasts get started quickly and inspire their creative thinking.

1.2 Software Environment

Arduino is an open-source platform used for building electronics projects, consisting Arduino
IDE and its core libraries. Please download Arduino 1.8.2, of which the path is
https://www.arduino.cc/en/Main/OldSoftwareReleases#previous.

After Installing the Arduino IDE, you need to configure it, the steps are shown as follows.

Step1 Decompress the Arduino Demo package, and add the all library files (Dobot, Pixy)
in the arduino kit\libraries directory to the Arduino IDE installation\arduino-
1.8.2\libraries or to the C:\Users\Administrator\Documents\Arduino\libraries
directory.

If successful, after you launch the Arduino IDE, you can view the corresponding
libraries on the Sketch > Include Library menu of Arduino page, as shown in Figure
1.1,
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8D sketch_junl duino 1.8.2
File Edit Sketch Tools Help
Verify/Compile Ctrl+R
Upload Ctrl+U

Uplead Using Programmer  Ctrl+Shift+ 1
Export compiled Binary Ctrl+Alt+S

Show Sketch Folder Ctrl+K
H Include Library &
Add File... LiquidCrystal_12C
void loopl] 1 LiquidCrystal_Softl2C
// put vour main code here, to run repeatedly: Mixly
Mouse
! MsTimer2
OneWire

PinChangelnt

RTC

Robot Control

Robot IR Remote
Robot Motar

sD

SPI

Servo

Softl2CMaster
SoftwareSerial
SpacebrewYun

T™M1637

Temboo

TinyGPSPlus

Uglib

Wire
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Adafruit Circuit Playground

Adafruit GFX Library
Adafruit 5501306

Contributed libraries

Liquid Crystal
Malkeer17

Nova
Ruileng

Figure 1.1 Add Dobot library

LAONOTE

In Arduino demos, the Dobot Magician, Pixy vision sensor may be used, so you need to
add their APIs to load them into Arduino.

Step 2 Launch Arduino IDE.

Step3  Select Arduino/Genuino Mega or Mega 2560 on the Tools > Board menu, select
ATmega2560 (Mega 2560) on the Tools > Processor menu, select the right serial
port on the Tools > Port menu.

ANOTICE

In Arduino demos, if the Dobot Magician or Pixy vision sensor is used, please open the
corresponding demo with Arduino IDE and select the corresponding library on the
Sketch > Include Library menu. If the speech recognizer is used, please select

Issue V1.0 (2018-08-03) Demo Description Copyright © Yuejiang Technology Co., Ltd
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SoftwareSerial on the Sketch > Include Library menu to build software serial
communication.
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2. FlickerLED Demo

2.1 Introduction

This Demo uses Arduino to turn on and off LED indicator.

2.2 Hardware Connection

The LED indicator and Arduino Mega2560 controller board are required in this demo.Figure

2.1 shows its connection process.

(_Flick LED )

skill Kit

Figure 2.1 FlickerLED Connection

2.3 Realization Process

Figure 2.2 shows its realization process.

Start

4

Initialization

S|

Turn on LED indicator

!

Delay 500ms

4

Turn off LED indicator

4

Delay 500ms

Figure 2.2 Realization process

2.4 Critical Code Description

(1 Define the pin of which LED indicator is connected to Arduino and set to output

Issue V1.0 (2018-08-03)
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pin.
Program 2.1 Initialization
int LED1 =9; /ILED connects to the 9 pin
void setup(){
pinMode(LED1,0UTPUT); //Set the 9 pin to OUTPUT
}

Set the pin to HIGH or LOW to turn on and off the LED indicator.

Program 2.2 Set High/Low level

void loop(){
digitalWrite(LED1,HIGH); //turn on the LED1
delay(500); /ldelay
digitalWrite(LED1,LOW); [lturn off the LED1
delay(500); /ldelay
}
Issue V1.0 (2018-08-03) Demo Description Copyright © Yuejiang Technology Co., Ltd
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3. AlarmLED Demo

3.1 Introduction

This Demo uses Arduino to turn on and off three different colored LED indicators. Only one
LED indicator is on at a time.

3.2 Hardware Connection

The three LED indicators and Arduino Mega2560 controller board are required in this demo.
Figure 3.1 shows its connection process.

( Alarm LED )
MODULE . P @::
-] EEREE D
VAGEIAN || o [ERe] o[E2dd] L =)
PC
Arduino
LT (L) (7 ]
= e
@e @ @ © @ uuuuu © © nnnnn © @ nnnnn ©
Skill Kit
Figure 3.1 AlarmLED Connection
3.3 Realization Process
Figure 3.2 shows its realization process.
Issue V1.0 (2018-08-03) Demo Description Copyright © Yuejiang Technology Co., Ltd
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Start

4

Initialization

Turn on Red LED indicator

!

Delay 300ms

4

Turn off Red LED indicator

4

Turn on Green LED indicator

4

Delay 300ms

4

Turn off Green LED indicator

4

Turn on Blue LED indicator

4

Delay 300ms

4

Turn off Blue LED indicator

Figure 3.2 Realization process

3.4 Critical Code Description

(1 Define the pins of which LED indicators are connected to Arduino and set to output

pins.

#define Red_LED 9
#define Green_LED Al

#define Blue_LED A3

void setup() {
pinMode(Red_LED,OUTPUT);
pinMode(Green_LED,OUTPUT);
pinMode(Blue_LED,OUTPUT);
digitalWrite(Red_LED,LOW);
digitalWrite(Green_LED,LOW);

digitalWrite Blue_LED,LOW);

Issue V1.0 (2018-08-03)

Program 3.1 Initialization

//IRed_LED connects to the 9 pin
/IGreen_LED connects to the Al pin

/[Blue_LED connects to the A3 pin

//Set the 9 pin to OUTPUT
//Set the Al pin to OUTPUT
//Set the A3 pin to OUTPUT
//Set the 9 pin to LOW
//Set the Al pin to LOW
/ISet the A3 pin to LOW

Demo Description Copyright © Yuejiang Technology Co., Ltd
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(2 Set the pins to HIGH or LOW to turn on and off the three LED indicators.

Program 3.2 Set High/Low level

void loop() {
digitalWrite(Red_LED,HIGH);
delay(300);
digitalWrite(Red_LED,LOW);
digitalWrite(Green_LED,HIGH);
delay(300);
digitalWrite(Green_LED,LOW);
digitalWrite(Blue_LED HIGH);
delay(300);
digitalWrite(Blue_LED,LOW);

Issue V1.0 (2018-08-03) Demo Description Copyright © Yuejiang Technology Co., Ltd
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4. AdjustLED Demo

4.1 Introduction
This demo uses joystick to control the brightness of the LED indicator.

4.2 Hardware Connection
The LED indicator, joystick and Arduino Mega2560 are required in this demo. Figure 4.1

shows its connection process.

Adjust LED

VOICE H
MODULE
R
PIXY =
12|[eo00
MAGICIAN ||

PC

4 R N
LT (1) (3
0| ol
O O © © Q'O
N J/
Skill Kit

Figure 4.1 AdjustLED Connection

4.3 Realization Process
This demo controls the brightness of the LED indicator by moving joystick along X-axis.

Figure 4.2 shows its realization process.

Start

4

Initialization

—

Dose Joystick move along X- No > Dose Joystick move along X- No
axis in the positive direction? axis in negative direction?
& Yes ‘ Yes
Increase the brightness of the LED Decrease the brightness of the LED
indicator indicator

Figure 4.2 Realization process

4.4  Critical Code Description

Issue V1.0 (2018-08-03) Demo Description
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(1 Define the pins of which LED indicator and joystick are connected to Arduino.

The PWM interface on the Arduino Mega2560 controller board is used when
adjusting the brightness.

Program 4.1 Initialization

#define LED 9 /ILED connects to the 9 pin

#define JoyStick_X 7 /lJoyStick X connects to the A7 pin

(2) Define the brightness variation frequency of LED indicator.
LAONOTE

When moving joystick along X-axis or Y-axis, the analog values change from 0 to 1023,
as shown in Figure 4.3. The homing position of the joystick is at (X,y: 512,508).

+y Value range: 508-1023

Value range: 0-512 -X « > +X Value range: 512-1023

-y Value range: 0-508

Figure 4.3 Analog value range

Program 4.2 Define the brightness variation of LED indicator

if(x > 520) /I JoyStick moves along X-axis in the positive
/[direction, increase the/brightness. You can customize
/lthe threshold. In this demo, we set to 520

i=i+0.1;
else if(x < 500) /1JoyStick moves along X-axis in negative direction,
/ldecrease the brightness
i=i-0.1;
if(i >= 255) /I The brightness range of LED is from 0 to 255
i = 255;
else if(i < 0)
i=0;
else
Issue V1.0 (2018-08-03) Demo Description Copyright © Yuejiang Technology Co., Ltd
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(3 Adjust the brightness of the LED indicator over joystick.

Program 4.3  Adjust the brightness of the LED indicator over joystick

analogWrite(LED,i); /IAdjust the brightness of the LED indicator

Issue V1.0 (2018-08-03) Demo Description Copyright © Yuejiang Technology Co., Ltd
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5. Button Demo

5.1 Introduction
This demo uses three different colored buttons to turn on and off the corresponding colored

LED indicators respectively.

5.2 Hardware Connection
The three buttons, three LED indicators and Arduino Mega250 are required in this demo

Figure 5.1 shows its connection process.

Button LED

VOICE E
MODULE
B
] BE
PIXY
J12|[£299]| s
MAGICIAN ¥

PC

Arduino
2 5 0 s 8
L] L] L] L]
= =
@ @ © J e
Red LED Green LED uern_ | | == | | e
©_ O ©_ O Q™0 0™ O
\ J
Skill Kit

Figure 5.1 ButtonLED Connection

5.3 Realization Process

Figure 5.2 shows its realization process.

Issue V1.0 (2018-08-03) Demo Description Copyright © Yuejiang Technology Co., Ltd
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Start

4

Initialization

Yes

Whether to press the Red _— Red LED indicator is on
button?

Ino

Red LED indicator is off

!
Yes

Whether to press the Green —_— Green LED indicator is on
button?

Ino

Green LED indicator is off

!
Yes

Whether to press the Blue -_—-—— Blue LED indicator is on
button?

I

Blue LED indicator is off

|

Figure 5.2 Realization process

5.4  Critical Code Description
(1 Define the pins of which LED indicators and buttons are connected to Arduino.

Program 5.1 Define the pins that LED indicators and buttons are connected

#define Red_LED 9 //IRed LED connects to the 9 pin
#define Green_LED Al /IGreen LED connects to the Al pin
#define Blue_LED A3 /IBlue LED connects to the A3 pin
#define Red_button AO /I Red_button connects to the AO pin
#define Green_button A2 /IGreen_button connects to the A2 pin
#define Blue_button A4 /I Blue_button connects to the A4 pin

(2 Set the pins to INPUT or OUTPUT.

Program 5.2 Configure the pins as inputs and outputs

pinMode(Red_LED, OUTPUT); /I Set the 9 pin to OUTPUT

pinMode(Green_LED, OUTPUT); /I Set the Al pin to OUTPUT

pinMode(Bule_LED, OUTPUT); /I Set the A3 pin to OUTPUT
Issue V1.0 (2018-08-03) Demo Description Copyright © Yuejiang Technology Co., Ltd
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pinMode(Red_button, INPUT); /I Set the A0 pin to INPUT
pinMode(Green_button, INPUT); /I Set the A2 pin to INPUT
pinMode(Blue_button, INPUT); /I Set the A4 pin to INPUT

(3) Use buttons to turn on and off the LED indicators.

Program 5.3 Use buttons to turn on and off the LED indicators

int vall = digitalRead(Red_button); //Get the value of the AQ pin

int val2 = digitalRead(Green_button); /IGet the value of the A2 pin

int val3 = digitalRead(Blue_button); //Get the value of the A4 pin

if (vall ==1) { /IPress the Red button
digitalWrite(Red_LED, 1); /[ turn on the Red LED

}

else {
digitalWrite(Red_LED, 0); /I turn off the Red LED

}
Issue V1.0 (2018-08-03) Demo Description Copyright © Yuejiang Technology Co., Ltd
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6. SeedVoiceLED Demo

6.1 Introduction

The demo uses Grove speech recognizer to turn on and off three different colored LED
indicators (Red, Green, and Blue).

6.2 Hardware Connection
The speech recognizer, three LED indicators and Arduino Mega2560 are required in this demo.

Figure 6.1 shows its realization process.

™~

( Voice LED

Skill Kit

Figure 6.1 SeedVoiceLED Connection

6.3 Realization Process

Figure 6.2 shows its realization process.
LONOTE
Please speak out the command Hicell to wake up the Grove speech recognizer before

using it. If successful, the LED on the speech recognizer will turn red. Then, you can
speak out the command word. If the command word is detected, the LED will turn blue.

Issue V1.0 (2018-08-03) Demo Description Copyright © Yuejiang Technology Co., Ltd
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Start

4

Initialization

4

Add voice commands

o P

>l
Speak out voice command
No Is it Hicell?
* Yes
Is it Turn on the light? Yes
s It Turn on the light —> All LED indicators are on —
¢ No
Yes
Is it Turn off the light? — All LED indicators are off ]
§ |

Figure 6.2 Realization process

6.4 Critical Code Description

Before debugging this demo, please select SoftwareSerial library on the Sketch > Include
Library menu.

(1 Define the pins of which the LED indicators and the Grove speech recognizer are
connected to Arduino.

Program 6.1 Define the pins that the LED indicators and Grove speech recognizer are connected

#define SOFTSERIAL_RX PIN A1l /lconnect to the A1l pin
#define SOFTSERIAL_TX PIN 14 /lconnect to the 14 pin
#define Red_LED 9 //IRed LED connects to the 9 pin
#define Green_LED Al /IGreen LED connects to the Al pin
#define Blue_LED A3 /[Blue LED connects to the A3 pin

(2 Control the LED indicator by voice commands.

Program 6.2 Control the LED indicator by voice commands

void loop()
{

char cmd;

if(softSerial.available())

Issue V1.0 (2018-08-03) Demo Description Copyright © Yuejiang Technology Co., Ltd
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{
cmd = softSerial.read();
switch(cmd)
{
case 1:
digitalWrite(Red_LED,HIGH); /lturn on the Red LED
digitalWrite(Green_LED,HIGH); [lturn on the Green LED
digitalWrite(Blue_LED,HIGH); [lturn on the Blue LED
Serial.printin(voiceBuffer[cmd - 1]);
break;
case 2:
digitalWrite(Red_LED,LOW); [lturn off the Red LED
digitalWrite(Green_LED,LOW); /lturn off the Green LED
digitalWrite(Blue_LED,LOW); [lturn off the Blue LED
Serial.printin(voiceBuffer[cmd - 1]);
break;
}
}

ANOTICE

Grove speech recognizer only supports 22 voice commands without user-defined. The
commands with values are as shown in Program 6.3.

Program 6.3 Command description

const char *voiceBuffer[] =

{
"Turn on the light", /lreturn 1
"Turn off the light", /lreturn 2
"Play music", /lreturn 3
"Pause”, [lreturn 4
"Next", /Ireturn 5
"Previous", /lreturn 6
"Up", [lreturn 7
"Down", /Ireturn 8
"Turn on the TV", /lreturn 9

Issue V1.0 (2018-08-03) Demo Description Copyright © Yuejiang Technology Co., Ltd
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"Turn off the TV",
"Increase temperature",
"Decrease temperature”,
"What's the time",
"Open the door",
"Close the door",
"Left",

"Right",

""Stop",

"Start”,

"Mode 1",

"Mode 2",

"Go",

Issue V1.0 (2018-08-03)

Demo Description

/lreturn 10
[lreturn 11
/lreturn 12
[Ireturn 13
[Ireturn 14
[lreturn 15
[Ireturn 16
[Ireturn 17
/lreturn 18
/lreturn 19
/lreturn 20
/lreturn 21

[lreturn 22

Copyright © Yuejiang Technology Co., Ltd
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7. MoveBlock Demo

7.1 Introduction
The demo uses Arduino to control Dobot Magician for picking and placing cubes.

7.2 Hardware Connection
Arduino Mega2560, Dobot Magician and suction cup kit are required in this demo. Figure 7.1

shows its connection process.

Move Block

120 " 4 JiE) 128
ol
VOICE og §g E E g o
MODULE .DZ
B e e m @
E E E E E
o o o o o
PIXY = E = B B
RESET
meoos]
sz|[0009]| 115 W'-‘"’j nseoo9)
use —
z7foooq)
MAGICIAN || [Gose]] [098]]  efeoad) —
2
PC

Arduino

\éﬂ_@ Socket

Magician

Figure 7.1 MoveBlock Connection

For details how to connect Dobot Magician and suction cup kit, please see Appendix B
Installing Suction Cup Kit.

7.3 Realization Process
If the cube is moved from point A to point B and then from point B back to point A with

multiple times. Figure 7.2 shows its realization process.
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Start

Initialization

Set the initial position of
Dobot Magician

Move to the A position

Pick up cube

Move to the B position

Place cube

Figure 7.2 Realization process

7.4 Critical Code Demo

Dobot Magician communicates with Arduino over UART interface (10 PIN) on the base of the
Dobot Magician, using the Dobot protocol. We have provided Dobot library which encapsulates
part of the Dobot Magician APIs, being called directly to control Dobot Magician. Before debugging
this Demo, please select the Dobot library on the Sketch > Include Library menu.

ANOTICE

Please long press the Key button on the back of base of Dobot Magician to operate
homing before debugging this Demo.

Before debugging this Demo, please connect Dobot Magician and DobotStudio and operate
homing. And then press the Unlock key on the Forearm and drag Dobot Magician to move to the
positions where the cube is to be placed (A point and B point), then record their Cartesian
coordinates from the operation panel pane of DobotStudio page to write in this demo for picking
and placing cube.

Issue V1.0 (2018-08-03) Demo Description Copyright © Yuejiang Technology Co., Ltd
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Operation Panel

Y+

& SuctionCup

Figure 7.3 Obtain Cartesian coordinates

(1 Define the coordinates of point A and point B

The coordinates can be obtained from the Operation Panel of DobotStudio page.

Program 7.1 Define the coordinates of point A and point B

/[Coordinates of A point
#define block_positio_X 263
#define block_position_Y 3
#define block_position_Z -40

#define block_position_R 0

/[Coordinates of B point

Issue V1.0 (2018-08-03)

/IX-coordinate of A point
/IY-coordinate of A point
//Z-coordinate of A point

/IR-coordinate of A point

Demo Description Copyright © Yuejiang Technology Co., Ltd
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#define Des_position_X 207 /IX-coordinate of B point
#define Des_position_Y -171 /IY-coordinate of B point
#define Des_position_Z -46 //Z-coordinate of B point
#define Des_position_R 0 /I R-coordinate of B point

(2 Dobot Magician moves from point A to point B with multiple times.
Program 7.2 Dobot Magician moves from point A to point B with multiple times

while(count > 0)
{
Dobot_SetPTPCmdEX(JUMP_XYZ,block_position_X, block_position_Y,

block_position_Z, block_position_R); //Move to point A
Dobot_SetEndEffectorSuctionCupEx(true); /[Turn on air pump to pick up cube
Dobot_SetPTPCmdEXx((JUMP_XYZ,block_position_X, block_position_Y,-4, block_position_R);

/ILift a certain height
Dobot_SetPTPCmdEXx(JUMP_XYZ, Des_position_X, Des_position_Y,

Des_position_Z, Des_position_R); //Move to point B
Dobot_SetEndEffectorSuctionCupEx(false); /[Turn off air pump to place cube
Dobot_SetPTPCmdEX(JUMP_XYZ, Des_position_X, Des_position_Y, -20, Des_position_R);

/ILift a certain height
Dobot_SetPTPCmdEx(MOVJ_XYZ, 178, -4, 40, 0); //Move back to the initial position
Dobot_SetPTPCmdEX(JUMP_XYZ, Des_position_X, Des_position_Y,

Des_position_Z, Des_position_R); /IMove to point B
Dobot_SetEndEffectorSuctionCupEx(true); /[Turn on air pump to pick up cube
Dobot_SetPTPCmdExX(MOVL_XYZ, Des_position_X, Des_position_Y, -10, Des_position_R);

//ILift a certain height
Dobot_SetPTPCmdEx(JUMP_XYZ,block_position_X, block_position_Y,

block_position_2Z, block_position_R); //Move to point A
Dobot_SetEndEffectorSuctionCupEx(false); /[Turn off air pump to place cube
Dobot_SetPTPCmdEx(MOVJ_XYZ, 178, -4, 40, 0); //Move back to the initial position
count--;

}
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8. SeedVoiceDobot Demo

8.1 Introduction
This demo uses Grove speech recognizer to control the Dobot Magician movement and the air
pump start-stop.

8.2 Hardware Connection
Grove speech recognizer, Dobot Magician, air pump and Arduino Mega2560 are required in
this demo. The connection between Dobot Magician and Arduino is shown in Figure 8.1.

(Voice Dobot Demo )

120 Jis 14 13 128
ol
VOICE '3‘% §H E H 8 9]
MODULE @«
=21 i) Jo 19 J29
o 2 2 o o
PIXY
RESET
s fpeeo]
se[2el] rs[2ose] refead
oo usE —
MAGICIAN
11|[ed0]| s [Gose
Ba-BE e L =
PC

Arduino

Socket
Magician Grove Speech Recognition

Figure 8.1 SeedVoiceDobot Connection

The connection between Dobot Magician and air pump is shown in Figure 8.2.

Figure 8.2  Air pump Connection

8.3 Realization Process
In this demo, we use Grove speech recognizer to control Dobot Magician and air pumps. Figure

8.3 shows the realization process.
Demo Description Copyright © Yuejiang Technology Co., Ltd
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LAONOTE

Please speak out the command Hicell to wake up the speech recognizer before using it.
If successful, the LED on the speech recognizer will turn red. Then, you can speak out
the command word. If the command word is detected, the LED will turn blue.

Start

!

Initialization

4

Add voice commands

- P

<2

!

Is it Hicell?

* Yes

Is it Up?

T o

Is it Down?

iNo

Is it Left?

1 v

Is it Right?

*No

Is it Mode 17

1 o

Is it Mode2?

T

Is it Start?

T o

Is it Stop?

No

“ ]

Figure 8.3 Realization process
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Speak out voice command

Yes

e Dobot magician moves upward

Yes

s Dobot magician moves downward  —-

Yes

Yes
—_—

Yes

—_— Dobot magician moves forward [E—

Yes

5 Dobot magician moves backward

Yes

Yes

Demo Description

Dobot magician left

Dobot magician moves right B
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8.4  Critical Code Description

This demo uses Grove speech recognizer to control Dobot Magician, the Dobot library and
SoftwareSerial library need to be called. Before debugging this Demo, please select Dobot and
SoftwareSerial on the Sketch > Include Library menu.

ANOTICE

Please long press the Key button on the back of base of Dobot Magician to operate
homing before debugging this Demo.

P, Define the pins of which the Grove speech recognizer is connected to Arduino.
Program 8.1 Define the pins that the Grove speech recognizer are connected

#define SOFTSERIAL_RX_PIN A1l /lconnect to the A1l pin

#define SOFTSERIAL_TX_PIN 14 /[connect to the 14 pin

2 Move Dobot Magician by voice commands.

Program 8.2 Move Dobot Magician by voice commands

if(softSerial.available())

{
cmd = softSerial.read();
switch(cmd)
{
case 7:
Daobot_SetPTPCmdEx(MOVL_INC,0,0,30,0); //Imagician moves upward
Serial.println(voiceBuffer[cmd - 1]);
break;
case 8:
Dobot_SetPTPCmdEx(MOVL_INC,0,0,-30,0); /Imagician moves downward
Serial.println(voiceBuffer[cmd - 1]);
Break;
}
A NOTICE
Grove speech recognizer only supports 22 voice commands without user-defined. The
commands and their return values are as shown in Program 8.3.
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const char *voiceBuffer[] =

{

"Turn on the light",
"Turn off the light",
"Play music",
"Pause”,

"Next",

"Previous",

"Up",

"Down",

"Turn on the TV",
"Turn off the TV",
"Increase temperature”,
"Decrease temperature”,
"What's the time",
"Open the door",
"Close the door",
"Left",

"Right",

"Stop",

"Start",

"Mode 1",

"Mode 2",

"Go",

Issue V1.0 (2018-08-03)

Program 8.3 Command description

Demo Description

[lreturn 1
/lreturn 2
/lreturn 3
[Ireturn 4
/Ireturn 5
[Ireturn 6
[lreturn 7
[return 8
[lreturn 9
[lreturn 10
[Ireturn 11
/lreturn 12
/lreturn 13
/lreturn 14
[Ireturn 15
[lreturn 16
[lreturn 17
/lreturn 18
[Ireturn 19
Ilreturn 20
[lreturn 21

[Ireturn 22

Copyright © Yuejiang Technology Co., Ltd
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9. JoyStick Demo

9.1 Introduction

This demo uses joystick and three buttons to control the Dobot Magician movement and the
air pump start-stop.
9.2 Hardware Connection

Joystick module, button, Dobot Magician, air pump, and Arduino Mega2560 are required in
this demo. The connections between them are shown in Figure 9.1.

(_ Joysticker Demo )

Magician Skill Kit

Figure 9.1 JoyStick Connection

The connection between Dobot Magician and air pump is shown in Figure 9.2.

Figure 9.2 Air pump Connection

9.3 Realization Process

In this demo, we move Dobot Magician forward, backward, left and right by moving joystick
along X-axis or Y-axis, control the moving speed by joystick button, move Dobot Magician upward
by red button , move Dobot Magician downward by green button and control the air pump start-stop
by blue button. Figure 9.3 shows its realization process.
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Start

!
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Define moving direction of Dobot
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Dose Joystick move along X- L Dobot Magician moves right =i
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Dose Joystick move along X= Yes -
axis in the negative direction?? — > Dobot magician moves left |
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Figure 9.3 Realization process
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10. DobotPixy Demo

10.1 Introduction

This demo uses Pixy vision sensor and Dobot Magician to recognize and pick-place different
color cubes.

10.2 Hardware Connection

Arduino Mega2560, Pixy vision sensor, Dobot Magician and suction cup kit are required in this
demo. For details about the installation and configuration of Pixy vision sensor, please see Appendix
CPixy Install and Configure Pixy. For the installation of suction kit, please see Appendix B Installing
Suction Cup Kit.

The connection between them is shown in Figure 10.1.

(_Dobot Pixy Demo )

MAGICIAN

Df

PC

Arduino

Magician

Figure 10.1 DobotPixy Connection

10.3 Critical Code Process

This demo uses joystick to control Dobot Magician, the Dobot library need to be called. Before
debugging this Demo, please select the corresponding library on the Sketch > Include Library

menu.
ANOTICE

Please long press the Key button on the back of base of Dobot Magician to operate
homing before debugging this Demo.

(1 Define and initial the pins of which joystick and buttons are connected to Arduino.
Program 10.1 Define and initial pins

#define JoyStick_ X 7 /1JoyStick_X connects to the A7 pin

Issue V1.0 (2018-08-03) Demo Description Copyright © Yuejiang Technology Co., Ltd
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#define JoyStick_Y 6

#define JoyStick_Z A5

#define Red_button AO

#define Green_button A2

#define Blue_button A4

int flag = 0;

int Zflag = 1;

void setup()

{
Dobot_Init();
pinMode(JoyStick_Z, INPUT);
pinMode(Red_button, INPUT);
pinMode(Green_button, INPUT);
pinMode(Blue_button, INPUT);
Serial.begin(115200);

/I JoyStick_Y connects to the A6 pin
/I JoyStick_Z connects to the A5 pin
/IRed_button connects to the AQ pin
/I Green_button connects to the A2 pin
/I Blue_button connects to the A4 pin
//Blue_button flag
/1JoyStick_Z flag

/Mnitial Dobot

/1115200 bps

Dobot_SetPTPCmdEX(MOVJ_XYZ, 178, 0, 12, 0); /lInitial position, obtained from the

/[Operatioan Panel of DobotStudio page

Serial.printIn(*ok");
}

Define the moving direction of Dobot Magician and the air pump start-stop based on the moving

direction of joystick and buttons.

LONOTE

When moving joystick along X-axis or Y-axis, the analog values change from 0 to 1023,
as shown Figure 10.2. The homing position of the joystick is at (x,y: 512,508).

Value range: 0-512

Issue V1.0 (2018-08-03)

+y Value range: 508-1023

» +X Value range: 512-1023

-y Value range: 0-508

Figure 10.2 Value range
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intx=0,y=0,z=0,b1=0,b2 =0,b3 =0;

int direction = 0;

x = analogRead(JoyStick_X);

y = analogRead(JoyStick_Y);

z = digitalRead(JoyStick_Z);

bl = digitalRead(Red_button);

b2 = digitalRead(Green_button);

b3 = digitalRead(Blue_button);

if(y > 600){

}

else if(y < 400){

Program 10.2 Define the moving direction of Dobot Magician based on joystick and buttons

/I The direction of JoyStick

/1JoyStick moves alongt Y-axis in the positive direction

/IYou can customizethe threshold. In this demo, we set to 520

direction = 1;

direction = 2;

switch(direction){

Issue V1.0 (2018-08-03)

case 1:

Serial.printIn(“forward");
Dobot_SetPTPCmdEx(MOVL_INC,20,0,0,0);
Serial.print("x=");

Serial.printIn(x);

Serial.print("y=");

Serial.printIn(y);

break;

case 2:

Serial.printIn("backwardss");
Dobot_SetPTPCmdEx(MOVL_INC,-20,0,0,0);
Serial.print("x=");

Serial.printIn(x);

Serial.print("y=");

Serial.printIn(y);

break;

/I JoyStick moves alongt Y-axis in the negative direction

/IDobot Magician moves forward

/I Dobot Magician moves backward

Demo Description Copyright © Yuejiang Technology Co., Ltd
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}
10.4 Realization Process

If there are eight cubes with different colors (red, yellow, green, blue), each color has two
cubes. Place these cubes in the visual range (the Pixy vision sensor is installed on the end of Dobot
Magician). After a color is detected by Pixy vision sensor, Dobot Magician will pick and place the
corresponding cubes. Figure 10.3 shows its realization process.

Start

4

Initialization

4

Obtain rotation matrix

» [

<
Set camera position
Obtain the number of cubes
No
Is the number greater
than 0
¢ Yes
Obtain the coordinate of the first
cube recognized
Lo Yes Pick and place the red cubes
Is it red: according to their coordinates
+ o
Yes Pick and place the yellow cubes
Is it yellow? — ) i - —
according to their coordinates
T v
Yes Pick and place the blue cubes
Is it blue? » according to their coordinates
4 o
No ; Yes Pick and place the green cubes
Is it green? — —

according to their coordinates

Figure 10.3 Realization process

10.5 Ciritical Code Description

This demo uses Pixy vision sensor and Dobot Magician to pick and place cubes. The Dobot
library and Pixy library need to be called. Before debugging this Demo, please select Dobot and
Pixy on the Sketch > Include Library menu.

ANOTICE

Please long press the Key button on the back of base of Dobot Magician to operate
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homing before debugging this Demo.

(1 Define the coordinates of cubes that are to be placed

The coordinates can be obtained from the Operation Panel of DobotStudio page.
Program 10.3 Define the coordinates of point A and point B

/[Point position coordinate

#define Red_position_X 175 /I X-coordinate of red cube that is to be placed
#define Red_position_Y -179 /I 'Y-coordinate of red cube that is to be placed
#define Red_position_Z -46 /I Z-coordinate of red cube that is to be placed
#define Red_position_R 0 /I R-coordinate of red cube that is to be placed
#define Yellow_position_X 50 /I X-coordinate of yellow cube that is to be placed
#define Yellow_position_Y -179 /I 'Y-coordinate of yellow cube that is to be placed
#define Yellow_position_Z -46 /I Z-coordinate of yellowcube that is to be placed
#define Yellow_position_R 0 / R-coordinate of yellow cube that is to be placed

(2 Declare a vision recognition object.
Program 10.4 Declare a vision recognition object

Pixyl2C pixy; /I Pixy object

(3 Initial Dobot Magician.
Program 10.5 Initialization

Dobot_Init();
Serial.begin(115200);

Serial.print("Starting...\n");

X1 X2 X3
Obtain Rotation matrix Rt with the image coordinates A[yl Vs yg] and the corresponding
1 1 1

X1 X X3
vy, yél of three points, so that after the image coordinates of a
1 1 1
cube are obtained by the Pixy vision sensor, the corresponding Cartesian coordinates can be
calculated with the Rt matrix, where Dobot Magician will move to, as shown in. The formula
isB = RpA.
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Program 10.6 Obtain Rotation matrix

CalclnvMat(pixyPoint, inv_pixy);

MatMultiMat(dobotPoint, inv_pixy, RT);

Set the camera position to recognize cubes.
Program 10.7 Set the camera position

Dobot_SetPTPCmdEx(MOVJ_XYZ, 178, -4, 40, 0); //Set the camera position, obtained
[/lfrom the Operation Panel of
//DobotStudio page

Obtain the number of cubes Pixy has detected. You can then look in the pixy.blocks[] array for
information about each detected object (one array member for each detected object.) Each array
member (i) contains the following fields.

e pixy.blocks[i].signature:  The signature number (color) of the detected cube (1-7).
e pixy.blocks[i].x: The X-coordinate of the center of the detected object (0-319).

e pixy.blocks[i].y: The Y-coordinate of the center of the detected object (0-319).

e pixy.blocks[i].width: The width of the detected cube (1-320).

e pixy.blocks[i].height: The height of the detected cube (1-200).

Program 10.8 Obtain the number of cubes and their data

blocks = pixy.getBlocks();

Obtain the corresponding Cartesian coordinates where Dobobt Magician will move to, for picking
and placing this cube, based on the image coordinates of the first cube and the rotation matrix.

Program 10.9 corresponding Cartesian coordinates

transForm(pixy.blocks[0].x,pixy.blocks[0].y);

Pick and place cubes. If there are multiple cubes in the same color, these cubes will be piled when
placing.
When setting the placement of the cubes, please connect Dobot Magician and
DobotStudio. And press the Unlock key on the Forearm and drag Dobot Magician
to move to the positions where the cube is to be placed, then record their Cartesian
coordinates from sssssssthe operation panel pane of DobotStudio page to write in
this demo for picking and placing cube.

Program 10.10 Pick and place cubes
Dobot_SetPTPCmdEx(JUMP_XYZ, Coordinate[0], Coordinate[1], -46, 0);

Dobot_SetEndEffectorSuctionCupEx(true); /[Turn on air pump
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Dobot_SetPTPCmdExX(MOVL_XYZ, Coordinate[0], Coordinate[1], 50, 0);
/Iplace Point

if(gRed == 0){
Dobot_SetPTPCmdEX(JUMP_XYZ, Red_position_X, Red_position_Y, Red_position_Z, Red_position_R);

/IMove to the setting position

}

else{
Dobot_SetPTPCmdEX(JUMP_XYZ, Red_position_X, Red_position_Y,

Red_position_Z+25*gRed, Red_position_R);  // Multiple cubes are piled when placing
}

Dobot_SetEndEffectorSuctionCupEx(false); /[Turn off air pump

Dobot_SetPTPCmdEX(JUMP_XYZ, Red_position_X, Red_position_Y, 50, 0); //Lift to a certain height

gRed++;

Issue V1.0 (2018-08-03) Demo Description
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Appendix A Common Function Description

Common Function of Arduino

Arduino demo is developed based on Arduino Mega2560 and the Arduino APIs need to be
called. This topic describes the common functions that are used in Arduino demo.

Attached table 1 Set the specified pin to INPUT or OUTPUT

Sele]\Y/ o[BI Void pinMode(uint8_t pin, uint8_t mode)

BISedlofo]gl Set the specified digital pin to INPUT or OUTPUT

EEIEINEICTEN pin: Pin number of the pin
mode: INPUT or OUTPUT

Return None

Attached table 2  Set the specified digital pin to HIGH or LOW

Sife]0)a/oSB Vvoid digitalWrite( uint8_t pin, uint8_t value)

DLedlofo]gB Set the specified digital pin to HIGH or LOW

EEIEINEICIEN pin: Pin number of the pin
mode: HIGH or LOW

Return None

Attached table 3 Read the specified digital pin

Seie]\Y/ o[BI int digitalRead( uint8_t pin)

DLESlaifelgB Read the specified digital pin

EETE T pin: Pin number of the pin

Return HIGH or LOW

Attached table 4 Write the specified analog pin

Sge](0]a/ o[B8 Void analogWrite( uint8_t pin, int value)

PLESlaifelgB \Write the specified analog pin for controlling the brightness of LED indicator or
the motor speed

EEIE T pin: Pin number of the pin
value: 0-255. 0: OFF; 255: ON
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Attached table 5 Read the specified analog pin

el (e]\Y/ o[BI int analogRead( uint8_t pin)

BISeldlo]fo]g Read the specified analog pin

EEIEINEICIEN pin: Pin number of the pin

Return 0-1023

Pixy Common Function of Pixy

When the Pixy vision sensor is used in Arduino demo, the Pixy APIs need to be called. This
topic describes the common functions in Arduino demo.

Attached table 6 Return the number of cubes Pixy has detected

Sife]i0]a/o[SB LINt16 t getBlocks()

DLESWflaife]gB Obtain the number of cubes Pixy has detected. You can then look in the
pixy.blocks[] array for information about each detected object (one array
member for each detected object.) Each array member (i) contains the following
fields

*  pixy.blocks[i].signature: The signature number (color) of the detected

cube (1-7)

*  pixy.blocks[i].x: The X-coordinate of the center of the detected object (0-
319)

*  pixy.blocks[i].y: The Y-coordinate of the center of the detected object (0-
319)

e pixy.blocks[i].width: The width of the detected cube (1-320)
*  pixy.blocks[i].height: The height of the detected cube (1-200)

EEIEIEIETAN None

Return Return the number of cubes Pixy has detected

Common Function of Dobot Magician

Dobot Magician communicates with Arduino over UART interface (10 PIN) on the base of the
Dobot Magician, using the Dobot protocol. We have provided Dobot library which encapsulates part
of the Dobot Magician API, being called directly to control Dobot Magician. This topic describes
the common functions that are used in Arduino demo. For details about Dobot Magician AP, please
see Dobot Magician API Description.

Issue V1.0 (2018-08-03) Demo Description Copyright © Yuejiang Technology Co., Ltd
37




0 DOBOT Arduino Skill Kit Demo Description 10 DobotPixy Demo

Attached table 7 Set the motion mode and the target coordinates

SIfe](o]a/ o[B8 vOid Dobot_SetPTPCmdEX( uint8_t Model, float x, float y, float z, float r)

PIESflalifelgl Set the motion mode and the target coordinates

EEIEINEIE@N Details for Model:

enum {
JUMP_XYZ, /IJUMP mode, (x,y,z,r) is the target point in Cartesian
coordinate system
MOVJ_XYZ, /IMOVJ mode, (x,y,z,r) is the target point in Cartesian
coordinate system
MOVL_XYZ, /IMOVL mode, (x,y,z,r) is the target point in Cartesian
coordinate system
JUMP_ANGLE, /IJUMP mode, (x,y,z,r) is the target point in Joint
coordinate system
MOVJ_ANGLE, /IMOVJ mode, (x,y,z,r) is the target point in Joint
coordinate system
MOVL_ANGLE, /IMOVL mode, (x,y,z,r) is the target point in  Joint
coordinate system
MOVJ_INC, /IMOVJ mode, (X,y,z,r) is the angle increment in
Joint coordinate system
MOVL_INC, /IMOVL mode, (x,y,z,r) is the Cartesian coordinate

increment in Joint coordinate system
MOVJ_XYZ_INC, /IMOVJ mode, (X,y,z,r) is the Cartesian coordinate
increment in Cartesian coordinate system
JUMP_MOVL_XYZ, /IJUMP mode, (x,y,z,r) is the Cartesian coordinate
increment in Cartesian coordinate system
I3
X~ Y~ z. r:Coordinate parameters in PTP mode. (X,y,z,r) can be set to Cartesian
coordinate, joints angle, or increment of them

None

Attached table 8 Control the start-stop of air pump

e1e]\Y/ o[BI void Dobot_SetEndEffectorSuctionCupEx(bool issuck)

BI=Seidloifo]g Control the start-stop of the air pump

EETEINEEI@ 1ssuck: Whether to turn on the air pump. true: Turn on; false: Turn off

Return None
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Attached table 9 Set the speed ratio and acceleration ratio of Dobot Magician

Prototype RVl Dobot_SetJOGCommonParamsEx(float velocityRatio, float
accelerationRatio)

DIESIflalife]gB Set the speed ratio and acceleration ratio of Dobot Magician

EETE T velocityRatio: Speed ratio

accelerationRatio: Acceleration ratio

Return None

Attached table 10 Get the real-time pose of Dobot

el (0]a/s[SA float Dobot_GetPoseEx(uint8_t temp)

DI l0ifo]gl Get the real-time pose of Dobot

EEICINCEICIAN temp: Cartesian coordinate system axis

Details for temp:

enum{
) T //X axis
Yyoonnn. //Y axis
Z,....... /IZ axis
R,....... //R axis

JOINTL,....... //joint axis 1
JOINTZ,....... //joint axis 2
JOINTS,....... //joint axis 3
JOINT4,....... //joint axis 4

%

Return Return the value of axis or joint angle

Attached table 11 Get the device clock

FgeltelnY o[B8 Lint32_t Dobot_GetDeviceTimeEx(void)

DLIegoifo]s Get the device clock

EEIEINEIEIGN None

Return Return the device clock
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Attached table 12 Set the sliding rail status

void Dobot_SetDeviceWIthLEx(bool isWithL)

Set the Sliding rail status

isWithL: 0:Disabled, 1:Enabled

None

Attached table 13 Execute the homing function

Void Dobot_SetHOMECmAEX( void )

Execute the homing function

None

None

Attached table 14 Set the offset of end-effector

void Dobot_SetEndEffectorParamsEx(float x,float y, float z)

Set the offset of the end-effector. If the end-effector is installed, this API is required

x: the X-axis offset of end-effector
y: the Y-axis offset of end-effector

z: the Z-axis offset of end-effector

None

Attached table 15 Enable laser

void Dobot_SetEndEffectorLaserEx (uint8_t isEnable, float power)

Enable laser

isEnable: Control laser. 0: Disabled, 1: Enabled
power: PWM duty cycle:0-100

None

Attached table 16 Set gripper status

void Dobot_SetEndEffectorGripperEx(bool isEnable,bool isGriped)

Set gripper status

Demo Description Copyright © Yuejiang Technology Co., Ltd
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Parameter

Return

isEnable: Control end-effector. 0: Disabled, 1: Enabled
isGriped: Control the gripper to grab or release. 0:Released, 1: Grabbed

None

Attached table 17 Set the velocity and acceleration of the joints coordinate axis in jogging mode

Prototype

Description

Parameter

Prototype

Description

Parameter

Return
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void Dobot_SetJOGJointParamsEx(float
velocityJ2,float accelerationJ2,float
velocityJ4,float accelerationJ4)

velocityJ1,float
velocityJ3,float

accelerationJ1,float
accelerationJ3,float

Set the velocity and acceleration of the joints coordinate axis in jogging mode

velocityJ1. velocityJ2. velocityJ3. velocityJ4: joints velocity in jogging mode

accelerationJ1. accelerationJ2. accelerationJ3. accelerationJ4: joints acceleration
in jogging mode

None

Attached table 18 Execute the jogging command

void Dobot_SetJOGCmdEXx(uint8_t model)

Execute the Jogging command. Please call this API after setting the related
parameters of jogging

model : Jogging command

Details for model:

enum {
AP DOWN, ...... [IX+/Joint1+
AN_DOWN, ...... /IX-1Joint1-
BP_DOWN, ...... /1Y +/Joint2+
BN_DOWN, ...... 1Y -1Joint2-
CP_DOWN, ...... 1[Z+1)oint3+
CN_DOWN, ...... 11Z-Joint3-
DP_DOWN, ...... /IR+/Joint4+
DN_DOWN, ...... IIR-1Joint4-
LP_DOWN,...... I+
LN_DOWN ...... /-

h

None
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Attached table 19 Set the velocity ratio and the acceleration ratio in PTP mode

Sge]to]a7/ o[B8 Vvoid Dobot_SetPTPCommonParamsEx(float velocityRatio,float accelerationRatio)

DIESIflalife]gl Set the velocity ratio and the acceleration ratio in PTP mode

FETE T velocityRatio: velocity ratio in PTP mode

accelerationRatio: velocity acceleration in PTP mode

None

Attached table 20 Set the velocity and acceleration of the joint coordinate axis in PTP mode

SHge]to]a7e[B void Dobot_SetPTPJointParamsEx(float  velocityJ1,float accelerationJl,float
velocityJ2,float accelerationJ2,float velocityJ3,float accelerationJ3,float
velocityJ4,float accelerationJ4)

PLESlaifelal Set the velocity and acceleration of the joint coordinate axis in PTP mode

EEIEIEETAN velocityJl. velocityJ2. velocityJ3. velocityJ4: Joint velocity in PTP mode

accelerationJ1. accelerationJ2. accelerationJ3. accelerationJ4: Joint acceleration in
PTP mode

None

Attached table 21 Set the velocity and acceleration of sliding rail in PTP mode

Hge1t1iY oM Void Dobot_SetPTPLParamsEx( float velocityRatio, float accelerationRatio)

DIESIgfoife]al Set the velocity and acceleration of sliding rail in PTP mode

FEIE I velocityRatio: Sliding rail velocity in PTP mode

accelerationRatio: Sliding rail acceleration in PTP mode

None

Attached table 22  Set the lifting height in JUMP mode

el oao[=B Void Dobot_SetPTPJumpParamsEx( float jumpHeight)

DIEdlolfo]g Set the lifting height in JUMP mode

EEIEINEICIAN jumpHeight: The lifting height

Return None
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Attached table 23 Execute a PTP command with the sliding rail

Sfe](o1aY/ o[B8 VvOid Dobot_SetPTPWithLCmdEx(uint8_t Model,float x,float y,float z,float r,float I)

DIESlalife]g Execute a PTP command with the sliding rail

EEIEINEIEE Model: PTP mode

Details for Model:

enum {
JUMP_XYZ, /IJUMP mode, (x,y,z,r) is the target point in Cartesian
coordinate system
MOVJ_XYZ, /IMOVJ mode, (x,y,z,r) is the target point in Cartesian
coordinate system
MOVL_XYZ, /IMOVL mode, (x,y,z,r) is the target point in Cartesian
coordinate system
JUMP_ANGLE, /IJUMP mode, (x,y,z,r) is the target point in Joint
coordinate system
MOVJ_ANGLE, /IMOVJ mode, (X,y,z,r) is the target point in Joint
coordinate system
MOVL_ANGLE, /IMOVL mode, (X,y,z,r) is the target point in Joint
coordinate system
MOVJ_INC, /IMOVJ mode, (X,y,z,r) is the angle increment in Joint
coordinate system
MOVL_INC, /IMOVL mode, (x,y,z,r) is the Cartesian coordinate
increment in Joint coordinate system
MOVJ_XYZ_INC, /IMOVJ mode, (X,y,z,r) is the Cartesian coordinate

increment in Cartesian coordinate system

UMP_MOVL_XYZ, /IJUMP mode, (X,y,z,r) is the Cartesian coordinate
increment in Cartesian

}3
X~ Y. z. r: Coordinate parameters in PTP mode.(x,y,z,r) can be set to Cartesian
coordinate, joints angle, or increment of them

I: The distance that sliding rail moves

None

Attached table 24 Set the I/O multiplexing

eie]\Y/ o[BI Void Dobot_SetlOMultiplexingEx(uint8_t address,uint8_t function)

DIEeldlolfo]g Set the 1/0 multiplexing

EETEINEIGCIMN address: 1/0 address(1~20),please refer to Appendix D Multiplexed 1/O Interface
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Description for details
function: 1/0 multiplexing function

Details for function:

typedef enum {
IOFunctionDummy; /lInvalid
IOFunctionDO; //'1/O output
IOFunctionPWM; /I PWM output
IOFunctionDI, /NJO input
IOFunctionADC; /IA/D input

IOFunctionDIPU;
IOFunctionDIPD

/[Pull-up input
{//Pull-down input

None

Attached table 25 Set I/O output

void Dobot_SetlODOEXx(uint8_t address,uint8_t value)

Set I/O output

address: /O address(1~20)
value: Low level(0), High level(1)

None

Attached table 26 Set PWM output

void Dobot_SetlOPWMEX( uint8_t address, float freq, float duty)

Set PWM output

address: 1/0 address(1~20)
freq: PWM frequency(10HZ~1MHz )
duty: PWM duty circle(0~100)

None

Attached table 27 Get I/O input

uint8_t Dobot_GetlODIEX( uint8_t address)

Get 1/O input

Demo Description Copyright © Yuejiang
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EEIEINEIETEN address: 1/O address(1~20)

Return return 1/O input

Attached table 28 Get A/D input

Sge]lo]a7 o[BI Uintl6 t Dobot_GetlOADCEX( uint8_t address)

DL laifeldl Get A/D input

FETE IS address: 1/0 address(1~20 )

Return Return A/D input

Attached table 29 Set the velocity of extended motor

=ige](e]a/ o[BI Vvoid Dobot_SetEMotorEx( uint8_t address, uint8_t enable, uint32_t speed)

DS laife]gl Set the velocity of extended motor

EEIEINEICIAN address: Motor index. 0:Stepperl, 1:Stepper2
enable: Control motor. 0:Disabled, 1:Enabled

speed: Motor velocity (Pulse number per second)

None

Attached table 30 Set the velocity and movement distance of extended motor

Sgeile])Y/ o[BI Void Dobot_SetEMotorSEX( uint8_t address, uint8_t enable, uint32_t speed, uint32_t
deltaPulse)

DLdlofo]gl Set the velocity and movement distance of extended motor, The Dobot will move for
some distance at a constant velocity after calling this API

EETEINEICIMN address: Motor index. 0:Stepperl, 1:Stepper2
enable: Control motor.. 0:Disabled, 1:Enabled
speed: Control motor (Pulse number per second)

deltaPulse: The distance that motor moves(Pulse number)

None

Attached table 31 Enable the color sensor

eie]\Y/ o[BI Void Dobot_SetColorSensorEx( uint8_t enable, uint8_t port)
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Enable the color sensor

enable; 0:Disabled, 1:Enabled

port: the Dobot interface that the color sensor is connected to. Please select the
corresponding interface

Details for port:

enum {
IF_PORT_GP1;
IF_PORT_GP2;
IF_PORT_GP4;
IF_PORT_GPS5;

h

None

Attached table 32 Get the color sensor value

uint8_t Dobot_GetColorSensorEx( uint8_t color)

Get the color sensor value

color: O:Red, 1:Green, 2:Blue

Retun the color sensor value

Attached table 33 Set the losing-step threshold

void Dobot_SetlLostStepSetEx(float lostStepValue)

Set the losing-step threshold. If you do not call this API, the default threshold is 5

lostStepValue: losing-step threshold

None

Attached table 34 Execute losing-step command

void Dobot_SetLostStepCmdEX( void )

Execute losing-step command

None

None
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Attached table 35 Set the IR sensor

void Dobot_SetIRSwitchEx( uint8_t enable, uint8_t port)

Set the IR sensor

enable: 0:Disabled, 1:Enabled

port: the Dobot interface that the IR sensor is connected to. Please select the
corresponding interface

Details for port:
enum {
IF_PORT_GP1;
IF_PORT_GP2;
IF_PORT_GP4;
IF_PORT_GPS5;
h3

None

Attached table 36 Get the IR sensor value

uint8_t GetIRSwitchEx( uint8_t port)

Get the IR sensor value

port: the Dobot interface that the IR sensor is connected to. Please select the
corresponding interface

Details for port:

enum {
IF_PORT_GP1;
IF_PORT_GP2;
IF_PORT_GP4;
IF_PORT_GP5;
j3

Return the IR sensor value
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Appendix B Installing Suction Cup Kit

Procedure

When picking and placing cubes with Dobot Magician, the suction cup kit should be installed
on the end of the Dobot Magician

Step1 Connect the air pump’s power cable SW1 to the SW1 connector on the Dobot
Magician base’ rear panel and the signal cable GP1 to the GP1 connector, as shown
in Attached figure 1.

® DOBOT

Attached figure 1 Connect the air pump to the Dobot Magician

Step 2 Insert a suction cup kit into the end’s port, and fasten it with a butterfly nut, as shown
in Attached figure 2.

‘Butterfly nut

Attached figure 2 Install a suction cup kit

Step3  Connect the air pump’s air tube to the air tube connector of the suction cup kit, as
shown in Attached figure 3.
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Attached figure 3 Install an air tube

Step4 Connect the servo’s GP3 cable to the GP3 connector on the Forearm, as shown in
Attached figure 4.
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The Forearm

GP3 wire

Attached figure 4 Connect the servo’s GP3 cable to the GP3 connector
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Appendix C Pixy Install and Configure Pixy

Before debugging the DobotPixy Demo, you need to install and configure the Pixy vision
sensor.

Prerequisites
*  The PixyMon has been installed, which is obtained from arduino kit/PixyMon.
e The suction kit has been installed on the end of Dobot Magician.
*  The cubes have been obtained.

Procedure

Step1 Loosen the two M3*8 hexagon socket head cap screws on the servo, as shown in
Attached figure 5.

Attached figure 5 loosen the screws

Step 2 Install the Pixy vision sensor on the servo with a connecting board and fix it with
two M3*8 hexagon socket head cap screws, as shown in Attached figure 6.
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Attached figure 6 Install Pixy vision sensor

Step3  Connect the Pixy vision sensor and PC with USB cable.
Step 4 Place cubes on the vision range.

Step 5 Rotate around the focal length of the camera on the Pixy vision sensor to adjust the
camera view to the optimum state, until the cubes can be appeared clearly on the
PixyMon page.

Step 6 Select Action > Set signature x on the PixyMon page and select an area on a cube
image to set signature number, as shown in Attached figure 7.

For each color, set signature once. Pixy can only set 7 signature labels.
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P PixyMon - ] X

File Help
. P Run/Stop

Default program

Q¥

Raw video
Cooked video

Run pan/tilt demo

Set signature 1.

Set signature 2...

Set signature 3...
Set signature 4...
Set signature 5...
Set signature 6...

Set signature 7...

Set CC signature 1...
Set CC signature 2...
Set CC signature 3...
Set CC signature 4...
Set CC signature 5...
Set CC signature 6...

Set CC signature 7...

erra
Pixy
> ru
resp

Clear signature...
Clear all signatures

Restore default parameter values

Attached figure 7 Set signature number

Attached figure 8 shows the setting result.

# PixyMon - o >4
File Action Help

!/\ l‘,. ¥ 0}
- = s

> cc_setSigRegion 0 1 ]
HINT(REG1) region (user—selected region)? (select region with mouse} 84 21 45 40

Signature set!

response: 0 (0x0)

> runproghrg 8 1

response: 0 (0x0)

Attached figure 8 Setting result
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Step 7 Click on the PixyMon page.
The Configure page is displayed.

Step 8 Set Data out port to I2C on the Pixy Parameters (saved on Pixy) > Interface tab
of the Configure page, as shown in Attached figure 9.

& configure ? x

Pixzy Parameters (saved on Pixy) FimMon Farameters (saved on computer)

.| Arduino IC5P 5P|

Signature Tuni Expert Blocks Interface Camera gd | p

Data out port

120 address | UART
log/digital
UART baudrate analog/ Igl ax

analog/digital y

LEGO 12C

0K Cancel Apply

Attached figure 9 Set Data out port

Step 9 Remove the USB connection between the Pixy and PC.
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@ DOBOT

Appendix D Multiplexed I/O Interface Description

Multiplexed UART Interface Description

Attached figure 10 shows the UART interface on the base, Attached table 37 lists the
multiplexed 1/O description.

v <
EI020  EIO19

Attached figure 10 UART interface

Attached table 37 Multiplex I/O Description

1/0 addressing | Voltage Level Output PWM Level Input ADC
18 3.3V N - N .
19 3.3V V - N ;
20 3.3V V - v -

Multiplexed Peripheral Interface Description

Attached figure 11 shows the peripheral interface on the base, and Attached table 38 lists the
multiplexed 1/0 description.
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EIO10 EIO11 ElO12 EI016

L A 4 A
GND REV PWM ADC 5_1A 5_1B5_2A 5_2B GND VA‘LVE

> A A 4 A A 4 4 A 4

oo 00 oo 00 e OW

e o0 0 e o 0 0 ® q

o i -

P ¥y VO X Yy VY 4 v ¥
GND REV PWM ADC 5 1A 5 1B 5_2A 5 2B GND PUMP

A 2 v
EIO13 EIO14 EIO15 EIO17

Attached figure 11  Peripheral Interface
Attached table 38  Multiplexed 1/O Description
1/0 addressing | Voltage Level Output PWM Level Input ADC

10 5V N - - -
11 3.3V N v v -
12 3.3V N - v R
13 5V S - - -
14 3.3V S v S -
15 3.3V S - S S
16 12v S - - -
17 12V S - - -

Multiplexed Forearm I/O Interface Description

Attached figure 12 shows the peripheral interface on the Forearm, Attached table 39 lists

the multiplexed 1/O description.
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EIOL oo Temp

GND EIO2

GND

EIO3
GND
SV e I S B PWM- oo » ElO4
L]
GND oo ® 00 0 i P ADC » EIOS
T WP s > PWM..ooooo > EIO6
L

GND oo e ® ® ® &l i > ADCo > EIO7

GY e, R B WMo > EI08

O vy 5 1

Attached figure 12 Peripheral interface in the Forearm
Attached table 39 Multiplexed I/O description

1/0 addressing | Voltage Level Output PWM Level Input ADC
1 3.3v - V l
2 12v V - - -
3 12v V - - -
4 3.3V V V V -
5 3.3V V - V V
6 3.3V V v V -
7 3.3V V - V V
8 3.3V V v V -
9 3.3V V - V V
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