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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
»  Sales Engineer
* Installation and Commissioning Engineer
*  Technical Support Engineer

Change History

Date Change Description

2019/006/18 | 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 kit includes Arduino Mega2560 controller board, LED indicators, buttons, joystick,
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 Dobot, Pixy2 and SmartKit files
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 the operation is successful, you can view the corresponding libraries on the
Sketch > Include Library menu of Arduino page after you launch the Arduino IDE,,
as shown in Figure 1.1.

LAONOTE
In Arduino demos, the Dobot Magician, Pixy vision sensor and SmartKit (LED

indicators, buttons, joystick, Grove speech recognizer) may be used, so you need to add
their APIs to load them into Arduino.
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89 sketch_junD7a | Arduino 1.8.2

28 sketch_junl fuino 1.8.2
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Upload Ctrl+U

Upload Using Programmer  Ctrl+Shift+ 1
Export compiled Binary Ctrl+Alt+5

Show Sketch Folder Ctrl+K
} Include Library &
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LiquidCrystal
Maleer17

Nova
Ruileng

Figure 1.1 Add Dobot library

Step2  Launch the 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, SmarkKit 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
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 the Arduino to turn on and off the 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.

Flicker LED
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REaeT
re[Eessl] [Eess] —l
USB !
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Arduino
129
©R d LED: ©Grcm LED. Blue LED
Skill Kit

Figure 2.1 FlickerLED Connection

LAONOTE

If you connect the skill kit to other interfaces on the Arduino Mega2560, you also need
to modify the right interfaces that the skill kit connects to in the SmartKit.h file.

Program 2.1 Define the interfaces that the skill kit connects to

#define JOYSTICK_XPIN 7 /I Interface that the X-axis of the JoyStick connects to
#define JOYSTICK_YPIN 6 /I Interface that the Y-axis of the JoyStick connects to

#define JOYSTICK_ZPIN A5 // Interface that the Z-axis of the JoyStick connects to

#define LED_REDPIN 9 /I Interface that the red LED indicator connects to
#define LED_GREENPIN Al //Interface that the green LED indicator connects to

#define LED_BLUEPIN A3 /I Interface that the blue LED indicator connects to
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#define BUTTON_REDPIN A0 // Interface that the red button connects to
#define BUTTON_GREENPIN A2  // Interface that the green button connects to

#define BUTTON_BLUEPIN A4 // Interface that the blue button connects to

2.3 Realization Process
Figure 2.2 shows its realization process.

Start
Initialization
Turn on LED indicator
Delay 500ms
Tumn off LED indicator

Delay 500ms

Figure 2.2 Realization process

2.4 Critical Code Description
Before debugging this demo, please select SmartKit library on the Sketch > Include Library

menu.
P Initialization.
Program 2.2 Initialization
void setup(){
SmartKit_Init(); lnitialization
}

(2) Set the pin to HIGH or LOW to control the LED indicator.

Program 2.3 Set High/Low level

void loop(){
SmartKit_LedTurn(RED, ON); /[Turn on the red LED indicator
delay(500);
SmartKit_LedTurn(RED, OFF); /I Turn off the red LED indicator
delay(500);
}
Issue V2.0 (2019-06-18) Demo Description Copyright © Yuejiang Technology Co., Ltd

4



@ DoBOT Arduino Kit Demo Description 3 AlarmLED Demo

3. AlarmLED Demo

3.1 Introduction

This Demo uses the 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

VOICE E
MODULE = .L'
10
I
H |
R=5E1
o[esel] pEesa]] |
@ | 5
vacican ||y [E3sa]] o [Eosd] L
C 7
PC

Arduino

Skill Kit
Figure 3.1 AlarmLED Connection

LANOTE
If you connect the skill kit to other interfaces on the Arduino Mega2560, you also need
to modify the right interfaces that the skill kit connects to in the SmartKit.h file.

Program 3.1 Define the interfaces that the skill kit connects to

#define JOYSTICK_XPIN 7 /I Interface that the X-axis of the JoyStick connects to
#define JOYSTICK_YPIN 6 /I Interface that the Y-axis of the JoyStick connects to

#define JOYSTICK_ZPIN A5 // Interface that the Z-axis of the JoyStick connects to

#define LED_REDPIN 9 /I Interface that the red LED indicator connects to
#define LED_GREENPIN Al //Interface that the green LED indicator connects to

#define LED_BLUEPIN A3 /I Interface that the blue LED indicator connects to
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#define BUTTON_REDPIN A0 // Interface that the red button connects to
#define BUTTON_GREENPIN A2  // Interface that the green button connects to

#define BUTTON_BLUEPIN A4 // Interface that the blue button connects to

3.3 Realization Process

Figure 3.2 shows its realization process.

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

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

) Initialization.
Program 3.2 Initialization
void setup(){
SmartKit_Init(); lnitialization
}
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(2) Set the pins to HIGH or LOW to control the three LED indicators.
Program 3.3 Set High/Low level

void loop() {
SmartKit_LedTurn(RED, ON);
delay(300);
SmartKit_LedTurn(RED, OFF);
SmartKit_LedTurn(GREEN, ON);
delay(300);
SmartKit_LedTurn(GREEN, OFF);
SmartKit_LedTurn(BLUE, ON);
delay(300);

SmartKit_LedTurn(BLUE, OFF);
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4. AdjustLED Demo

4.1 Introduction

This demo uses the 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

12¢ 118 114 N2
"TIEBEBE ¢
MODULE Qw
:J T T pi)
° o o =1
m EBEEEEB
RESET
P XX
1o|[eooe 0000 weose T
rceoo) UsB
] R s ] L=
- C J
PC
Arduino
1
J2:
Red LED Green LED Blue LED
Skill Kit

Figure 4.1 AdjustLED Connection

LINOTE
If you connect the skill kit to other interfaces on the Arduino Mega2560, you also need
to modify the right interfaces that the skill kit connects to in the SmartKit.h file.

Program 4.1 Define the interfaces that the skill kit connects to

#define JOYSTICK_XPIN 7 /I Interface that the X-axis of the JoyStick connects to
#define JOYSTICK_YPIN 6 /I Interface that the Y-axis of the JoyStick connects to

#define JOYSTICK_ZPIN A5 // Interface that the Z-axis of the JoyStick connects to

#define LED_REDPIN 9 /I Interface that the red LED indicator connects to
#define LED_GREENPIN Al //Interface that the green LED indicator connects to
#define LED_BLUEPIN A3 /I Interface that the blue LED indicator connects to
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#define BUTTON_REDPIN A0 // Interface that the red button connects to
#define BUTTON_GREENPIN A2  // Interface that the green button connects to

#define BUTTON_BLUEPIN A4 /[ Interface that the blue button connects to

4.3 Realization Process

This demo controls the brightness of the LED indicator by moving the joystick along X-axis.
Figure 4.2 shows its realization process.

Start
Initialization

) No . Mo
Dose Joystick move along X- > Dose Joystick move along X-
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

Before debugging this demo, please select SmartKit library on the Sketch > Include Library

menu.
) Initialization.
Program 4.2 Initialization
void setup(){
SmartKit_Init(); lnitialization
}

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

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).

Issue V2.0 (2019-06-18) Demo Description Copyright © Yuejiang Technology Co., Ltd
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+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 4.3 Define the brightness variation of LED indicator

double xValueTOAnalogScale = 1023/255; /I Calculate the joystick value and transform to the
output analog value

value = SmartKit_JoyStickRead XY Value(AXISX); /I Get the analog value of the X axis of the joystick

(3 Adjust the brightness of the LED indicator over joystick.

Program 4.4  Adjust the brightness of the LED indicator over joystick

value = value / xValueTOAnalogScale;

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

Issue V2.0 (2019-06-18) Demo Description Copyright © Yuejiang Technology Co., Ltd
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5. Button Demo

51 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)

=}
5}

WOICE

1

MODULE
121 118 19 '_9|
g S sU[ sl =]
Pt $ E S |ﬁ| L
RESET
s7[eeog
Hil@l”l@l Neloo oo
J 2 G0 uss / — \
MAGIIAN | [Ras]] o[E2sl] e foag) L 3
PC
Arduino
~
2 J 18

. -
@ @ @

Red LED Green LED Blue LED

Skill Kit

Figure 5.1 ButtonLED Connection

LAONOTE

If you connect the skill kit to other interfaces on the Arduino Mega2560, you also need
to modify the right interfaces that the skill kit connects to in the SmartKit.h file.

Program 5.1 Define the interfaces that the skill kit connects to

#define JOYSTICK_XPIN 7 /I Interface that the X-axis of the JoyStick connects to
#define JOYSTICK_YPIN 6 /I Interface that the Y-axis of the JoyStick connects to

#define JOYSTICK_ZPIN A5  // Interface that the Z-axis of the JoyStick connects to

#define LED_REDPIN 9 /I Interface that the red LED indicator connects to

#define LED_GREENPIN Al //Interface that the green LED indicator connects to
Issue V2.0 (2019-06-18) Demo Description
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#define LED_BLUEPIN A3 /I Interface that the blue LED indicator connects to

#define BUTTON_REDPIN A0 // Interface that the red button connects to
#define BUTTON_GREENPIN A2  // Interface that the green button connects to

#define BUTTON_BLUEPIN A4 /[ Interface that the blue button connects to

5.3 Realization Process
Figure 5.2 shows its realization process.

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

54 Critical Code Description

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

) Initialization.
Program 5.2 Initialization
void setup(){
SmartKit_Init(); lnitialization
}
Issue V2.0 (2019-06-18) Demo Description Copyright © Yuejiang Technology Co., Ltd
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(2) Use the buttons to turn on and off the LED indicators.

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

if (SmartKit_ButtonCheckState(color) == TRUE) /I Check the button status

{
SmartKit_LedTurn(color, ON); /[Turn on the LED indicator
}
else
{
SmartKit_LedTurn(color, OFF); [[Turn off the LED indicator
}
Issue V2.0 (2019-06-18) 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 )

=

o
=

00
L

5o
[eoel]= [Eeel]=

I ED

@'@ [calg

121
IE =]
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0000]| g @ —I
us — \
MAGICIAN n “oo @ J .

PC Grove Speech Recognition

T (O (T
@ | | (@

Red LED Green LED Blue IFN

) N
@MW O @BW@

Skill Kit

Figure 6.1 SeedVoiceLED Connection

LAONOTE

If you connect the skill kit to other interfaces on the Arduino Mega2560, you also need
to modify the right interfaces that the skill kit connects to in the SmartKit.h file.
Program 6.1 Define the interfaces that the skill kit connects to
#define JOYSTICK_XPIN 7 /I Interface that the X-axis of the JoyStick connects to

#define JOYSTICK_YPIN 6 /I Interface that the Y-axis of the JoyStick connects to

#define JOYSTICK_ZPIN A5 // Interface that the Z-axis of the JoyStick connects to

#define LED_REDPIN 9 /I Interface that the red LED indicator connects to
#define LED_GREENPIN Al //Interface that the green LED indicator connects to

#define LED_BLUEPIN A3 /I Interface that the blue LED indicator connects to

Issue V2.0 (2019-06-18) Demo Description
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#define BUTTON_REDPIN

#define BUTTON_GREENPIN A2

#define BUTTON_BLUEPIN

6.3

A0

A4

Realization Process

Figure 6.2 shows its realization process.

LONOTE

/I Interface that the red button connects to
/I Interface that the green button connects to

/I Interface that the blue button connects to

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.

Start

4

Initialization

4

Add voice commands

o P

All LED indicators are on

All LED indicators are off

e
Speak out voice command
No Is it Hicell?
* Yes
Is it Turn on the light? _Yes
1 no
Yes
Is it Turn off the light? E—
No |
Figure 6.2 Realization process
6.4 Critical Code Description

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

(D

void setup()

{
Issue V2.0 (2019-06-18)

Initialization.

Program 6.2

Demo Description

Initialization
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6 SeedVoiceLED Demo

Serial.begin(115200);
SmartKit_Init();
SmartKit_\oiceENGStart();

Serial.printIn("'Start...");

}

(2) Control the LED indicator by voice commands.

Program 6.3 Control the LED indicator by voice commands

void loop()
{

if(SmartKit_VoiceENGVoiceCheck(1) == TRUE)

{
SmartKit_LedTurn(RED,ON);

SmartKit_LedTurn(BLUE,ON);
SmartKit_LedTurn(GREEN,ON);

Serial.printIn(voiceBuffer[0]);
}

else if(SmartKit_\VoiceENGVoiceCheck(2) == TRUE)

{
SmartKit_LedTurn(RED,OFF);
SmartKit_LedTurn(BLUE,OFF);
SmartKit_LedTurn(GREEN,OFF);

Serial.printin(voiceBuffer[1]);

ANOTICE

Grove speech recognizer only supports 22 voice commands without user-defined. The

commands with values are as shown in Program 6.4.

Program 6.4 Command description

const char *voiceBuffer[] =
{
"Turn on the light",
"Turn off the light",
"Play music",

"Pause",

Issue V2.0 (2019-06-18)
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[Ireturn 1
/Ireturn 2
/Ireturn 3

[lreturn 4
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"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",
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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

S

120 g 28
o o ° o o ol
VOICE °H °H H H K
MODULE = > E E E o
21 JiE] J1o 9 129
E E ¢ g E
3 H H ag B
PIXY =0 = BB E @
RESET
meoos]
12| [0090] | 115 W"j 3 O]
usB —
nrfeood]
MAGICIAN || 11 |[eooo]| s|[eo0e]] 55509

PC

Arduino

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.

EINOTE
If you connect the skill kit to other interfaces on the Arduino Mega2560, you also need
to modify the right interfaces that the skill kit connects to in the SmartKit.h file.

Program 7.1 Define the interfaces that the skill kit connects to

#define JOYSTICK_XPIN 7 /I Interface that the X-axis of the JoyStick connects to
#define JOYSTICK_YPIN 6 /I Interface that the Y-axis of the JoyStick connects to

#define JOYSTICK_ZPIN A5 // Interface that the Z-axis of the JoyStick connects to

#define LED_REDPIN 9 /I Interface that the red LED indicator connects to
#define LED_GREENPIN Al //Interface that the green LED indicator connects to
#define LED_BLUEPIN A3 /I Interface that the blue LED indicator connects to

Issue V2.0 (2019-06-18) Demo Description Copyright © Yuejiang Technology Co., Ltd
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#define BUTTON_REDPIN A0 // Interface that the red button connects to
#define BUTTON_GREENPIN A2  // Interface that the green button connects to

#define BUTTON_BLUEPIN A4 // Interface that the blue button connects to

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.

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 Desrciption

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 APls, 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 V2.0 (2019-06-18) 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 7.2 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 V2.0 (2019-06-18)

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

/IR-coordinate of A point
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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 7.3 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); /IMove 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_SetPTPCmdEx(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 )
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r2|lee0o JHl@l 1[0 oo o
MAGICIAN . eoes) vsE L J— \
”l@l'ﬁw rafeo o) E Y
PC

Arduino

= Grove Speech Recognition
SN, 5 Socket

Magician

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
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LONOTE
If you connect the skill kit to other interfaces on the Arduino Mega2560, you also need
to modify the right interfaces that the skill kit connects to in the SmartKit.h file.

Program 8.1 Define the interfaces that the skill kit connects to

#define JOYSTICK_XPIN 7 /I Interface that the X-axis of the JoyStick connects to
#define JOYSTICK_YPIN 6 /I Interface that the Y-axis of the JoyStick connects to

#define JOYSTICK_ZPIN A5  // Interface that the Z-axis of the JoyStick connects to

#define LED_REDPIN 9 /I Interface that the red LED indicator connects to
#define LED_GREENPIN Al [/l Interface that the green LED indicator connects to

#define LED_BLUEPIN A3 /] Interface that the blue LED indicator connects to

#define BUTTON_REDPIN A0 // Interface that the red button connects to
#define BUTTON_GREENPIN A2  // Interface that the green button connects to

#define BUTTON_BLUEPIN A4 // Interface that the blue button connects to

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.
LINOTE

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.
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23




8.4

0 DOBOT

Arduino Kit Demo Description

8 SeedVoiceDobot Demo

Start

¥

Initialization

4

Add voice commands

o P
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<2

Speak out voice command

v

Is it Hicell?

* Yes

Is it Up?

T

Is it Down?

¢No

15 it Left?

1 v

15 it Right?

lNo

Is it Mode 17

1 o

Is it Mode2?

T

Is it Start?

T oo

Is it Stop?

This demo uses Grove speech recognizer to control Dobot Magician, the Dobot library,
SmartKit library and SoftwareSerial library need to be called. Before debugging this Demo, please
select Dobot, SmartKit, and SoftwareSerial on the Sketch > Include Library menu.
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Figure 8.3 Realization process
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ANOTICE

Please long press the Key button on the back of base of Dobot Magician to operate

homing before debugging this Demo.

(1 Initialization.
Program 8.2 Initialization

void setup()

{
Serial.begin(115200);
Dobot_|Init();
SmartKit_Init();
SmartKit_\VoiceENGStart();
Serial.printIn("Start...");

}

(2 Move Dobot Magician by voice commands.
Program 8.3 Move Dobot Magician by voice commands

if(SmartKit_VoiceENGVoiceCheck(7) == TRUE)

{

Daobot_SetPTPCmd(MOVL_INC,0,0,30,0); /Imagician moves upward
Serial.println(voiceBuffer[6]);

}

else if(SmartKit_\VoiceENGWVoiceCheck(8) == TRUE)

{
Dobot_SetPTPCmd(MOVL_INC,0,0,-30,0); /Imagician moves downward
Serial.printin(voiceBuffer[7]);

}

ANOTICE

Grove speech recognizer only supports 22 voice commands without user-defined. The
commands and their return values are as shown in Program 8.4.

Program 8.4 Command description

const char *voiceBuffer[] =

{
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"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",
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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.

C JoyStick Demo )

MAGICIAN

Arduino

PC

et — <~ Socket

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

LAONOTE

If you connect the skill kit to other interfaces on the Arduino Mega2560, you also need
to modify the right interfaces that the skill kit connects to in the SmartKit.h file.
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Program 9.1 Define the interfaces that the skill kit connects to

#define JOYSTICK_XPIN 7 /I Interface that the X-axis of the JoyStick connects to
#define JOYSTICK_YPIN 6 /I Interface that the Y-axis of the JoyStick connects to

#define JOYSTICK_ZPIN A5 // Interface that the Z-axis of the JoyStick connects to

#define LED_REDPIN 9 /I Interface that the red LED indicator connects to
#define LED_GREENPIN Al //Interface that the green LED indicator connects to

#define LED_BLUEPIN A3 /I Interface that the blue LED indicator connects to

#define BUTTON_REDPIN A0  // Interface that the red button connects to

#define BUTTON_GREENPIN A2  // Interface that the green button connects to

#define BUTTON_BLUEPIN A4 /[ Interface that the blue button connects to

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.

Issue V2.0 (2019-06-18) Demo Description Copyright © Yuejiang Technology Co., Ltd

28



0 DoBOT Arduino Kit Demo Description 9 JoyStick Demo
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Figure 9.3 Realization process

9.4 Critical Code Description

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

ANOTICE

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

Program 9.2 Initialization

void setup()
{
Dobot_Init();
SmartKit_Init();
}

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

LANOTE
When moving joystick along X-axis or Y-axis, the analog values change from 0 to 1023,

as shown Figure 9.4. The homing position of the joystick is at (x,y: 512,508).

+Yy Value range: 508-1023

Value range: 0-512 -X » +X Value range: 512-1023

-y Value range: 0-508

Figure 9.4 Value range

Program 9.3 Define the moving direction of Dobot Magician based on joystick and buttons

intx=0,y=0,2=0,b1 =0,b2 =0,b3=0;

int direction = 0; //Define direction of JoyStick
x = SmartKit_JoyStickRead XY Value(AXISX);

y = SmartKit_JoyStickReadXY Value(AXISY);

z = SmartKit_JoyStickCheckPressState();

bl = SmartKit_ButtonCheckState(RED);

b2 = SmartKit_ButtonCheckState(GREEN);

b3 = SmartKit_ButtonCheckState(BLUE);

if(y > 600){ /1JoyStick moves alongt Y-axis in the positive direction
direction = 1;
}
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else if(y < 400){

direction = 2;

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

3 Control the Dobot Magician and air pump by the joystick

Program 9.4 Control the Dobot Magician and air pump

switch(direction){

case 1:

case 2:

Issue V2.0 (2019-06-18)

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

Serial.printIn(x);

Serial.print("y=");

Serial.printIn(y);

break;

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

Serial.printIn(x);

Serial.print("y=");

Serial.printIn(y);

break;

/IDobot Magician moves forward

/I Dobot Magician moves backward

Demo Description Copyright © Yuejiang Technology Co., Ltd
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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
C Pixy 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 Pixy2 Demo)
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E
Pl 2

m
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12 _ouuﬂ
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E (2] o)

D(

Arduino

Magician

Figure 10.1 DobotPixy2 Connection

EINOTE
If you connect the skill kit to other interfaces on the Arduino Mega2560, you also need
to modify the right interfaces that the skill kit connects to in the SmartKit.h file.

Program 10.1 Define the interfaces that the skill kit connects to

#define JOYSTICK_XPIN 7 /I Interface that the X-axis of the JoyStick connects to
#define JOYSTICK_YPIN 6 /I Interface that the Y-axis of the JoyStick connects to

#define JOYSTICK_ZPIN A5 // Interface that the Z-axis of the JoyStick connects to

#define LED_REDPIN 9 /I Interface that the red LED indicator connects to
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#define LED_GREENPIN Al //Interface that the green LED indicator connects to

#define LED_BLUEPIN A3 /I Interface that the blue LED indicator connects to

#define BUTTON_REDPIN A0  // Interface that the red button connects to
#define BUTTON_GREENPIN A2  // Interface that the green button connects to

#define BUTTON_BLUEPIN A4 /[ Interface that the blue button connects to

10.3 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 10.2 shows its realization process.
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Figure 10.2 Realization process
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10.4 Critical Code Description

This demo uses Pixy vision sensor and Dobot Magician to pick and place cubes. The Dobot
library, SmartKit library, and Pixy library need to be called. Before debugging this Demo, please
select Dobot, SmartKit, 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 the
homing procedure before debugging this Demo.

(1> Initialization.

When setting the cube position, please connect Dobot Magician and DobotStudio.
And press the Unlock key on the Forearm and drag Dobot Magician to move to the
cube positions, then record their Cartesian coordinates from the operation panel
pane of DobotStudio page to write in this demo for picking and placing cube.

For details about the vision recognition initialization process, please see Appendix
D Vision Recognition Initialization Process.

Program 10.2 Initialization
SmartKit_VISSetAT(197.2155, 0.0679, 61.0561, 25.5385); //Set the Pixy position (Camera position)

SmartKit_VISSetPixyMatrix(11, 153, 44, 45, 135, 91, 45, 46, 260, 11, 47, 43);  // Set the image coordinates
of the cubes

SmartKit_VISSetColorSignature(RED, 1); /I Set the color signature of the cube
SmartKit_VISSetColorSignature(GREEN, 2);

SmartKit_VISSetColorSignature(BLUE, 3);

SmartKit_VISSetColorSignature(YELLOW, 4);

SmartKit_V1SSetDobotMatrix(245.1905, -61.6963, 214.2730, 1.5698, 169.7256, 67.9938); /ISet the
Cartesian coordinates of the cubes to obtain the rotation matrix based on the image coordinates and the Cartesian

coordinates.
SmartKit_VISSetGrapAreaZ(-65);

SmartKit_VISSetBlockTA(RED, 120, -135.9563, -66.9085, 0); /I Set the placing position of the red
cube

SmartKit_VISSetBlockTA(GREEN, 160, -135.9563, -66.9085, 0);
SmartKit_VI1SSetBlock TA(BLUE, 200, -135.9563, -66.9085, 0);
SmartKit_VISSetBlockTA(YELLOW, 240, -135.9563, -66.9085, 0);
SmartKit_VISSetBlockHeight(RED, 26); /I Set the cube height
SmartKit_VISSetBlockHeight(GREEN, 26);

SmartKit_VISSetBlockHeight(BLUE, 26);

SmartKit_VISSetBlockHeight(YELLOW, 26);

SmartKit_VISInit(); /[ Initial the Pixy

SmartKit_Init();
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(2) Pick and place cubes. If there are multiple cubes in the same color, these cubes will be piled when

placing them.
Program 10.3 Pick and place cubes
SmartKit_VISRun(); /IVision recognition: Obtain the numbers, colors and coordinates of the cubes.
color = GREEN,;
Dobot_SetPTPJumpParams(10); //Set the lifting height
while (SmartKit_VISGrabBlock(color, 1, 0) == TRUE) /I Pick the cube
{
Dobot_SetPTPJumpParams(30); //Set the lifting height
SmartKit_VISPlaceBlock(color); /I Place the cube
3
SmartKit_VISSetBlockPlaceNum(color, 0); /I Clear the placing number
Issue V2.0 (2019-06-18) Demo Description Copyright © Yuejiang Technology Co., Ltd
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Appendix A Common Function Description

Common Function of SmartKit

SmartKit

library encapsulates the common functions that users need to use. Please load the

SamrtKit library to the Arduino before debugging demos.

Prototype

Description

Parameter

Return

Prototype
Description
Parameter

Return

Prototype
Description
Parameter

Return

Prototype

Description

Parameter

Return

Attached table 1 SmartKit initialization

void SmartKit_Init(void)

SmartKit initialization, includes joystick, LED indicators, buttons and voice
recognition

None

None

Attached table 2 Button status check

int SmartKit_ButtonCheckState(char color)

Check the button status

color: Button color. Value range: BLUE, GREEN, RED

Button status: UP or DOWN

Attached table 3 Obtain the joystick value

int SmartKit_JoyStickRead XY Value(int axis)

Obtain the joystick value

axis: Joystick direction. Value range: AXISX, AXISY

Joystick value

Attached table 4 Joystick’s button status check

int SmartKit_JoyStickCheckPressState(void)

Check the joystick’s button status

None

Button status: UP or DOWN

Attached table 5 LED indicator status check
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Description
Parameter

Return

Prototype
Description

Parameter

Prototype
Description
Parameter

Return

Prototype

Parameter

Return

10 DobotPixy Demo

int SmartKit_LedCheckState(char color)

Check the LED indicator status

color: LED indicator color. Value range: BLUE, GREEN, RED

LED indicator status: ON or OFF

Attached table 6 LED indicator status control

int SmartKit_LedTurn(char color, int state)

Control the LED indicator status

color: LED indicator color. Value range: BLUE, GREEN, RED
state: LED indicator status. Value range: ON or OFF

None

Attached table 7 Voice command check

int SmartKit_\VoiceENGWVoiceCheck(int num)

Check the voice command

num: Vocie command number

TURE: the voice command is checked. False: No voice command

Attached table 8 Start to check the voice command

void SmartKit_\VoiceENGStart(void)

Start to check the voice command

None

None

ANOTICE

Grove speech recognizer only supports 22 voice commands without user-defined. The

commands and their return values are as shown in Attached program 1.

Attached program 1 Command description

const char *voiceBuffer[] =

{

"Turn on the light",

"Turn off the light",

"Play music",

Issue V2.0 (2019-06-18)

[Ireturn 1

/Ireturn 2

/Ireturn 3
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"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",

/lreturn 4
[Ireturn 5
/lreturn 6
[lreturn 7

[Ireturn 8
[Ireturn 9
[Ireturn 10
[lreturn 11
/lreturn 12
/lreturn 13
[lreturn 14
/lreturn 15
/lreturn 16
[lreturn 17
/lreturn 18
[lreturn 19
[Ireturn 20
[lreturn 21

/Ireturn 22

EEICINEIETEN None

Attached table 9 Voice recognition initialization

(eI (e]a7oISM void SmartKit_VISInit (void)

DIESlolalilelal Initial voice recognition

Before calling this API, you need to call SmartKit_VI1SSetDobotMatrix(float x1,
float y1,float X2, float y2,float X3, float y3) and
SmartKit_VISSetPixyMatrix(float x1, float y1, float lengthl, float widel,float
x2, float y2, float length2, float wide2,float x3, float y3, float length3, float
wide3) to obtain the rotation matrix

Return None

EANOTE
X1 X2 X3
Rotation matrix: According to the image coordinates A[yl Vo yg] and the
1 1 1
xX{ X3 X3
corresponding Cartesian coordinates B[y{ ; yél of three points to obtain the
1 1 1
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Prototype

Description

Parameter

Prototype

Description

Parameter

rotation matrix, so that after the image coordinates of a cube are obtained by the Pixy
vision sensor, the corresponding Cartesian coordinates where Dobot Magician will move
to can be calculated with the Rt matrix, as shown in. The formula is B = Ry A.

Attached table 10 Set robot matrix

void SmartKit_VISSetDobotMatrix(float x1, float y1,float x2, float y2,float x3,
float y3)

Set robot matrix. Namely, Place three cubes in the vision area and make the robot
move to the centers of the three cubes to obtain their Cartesian coordinates.

x1: X-axis coordinate of the cubel
y1: Y-axis coordinate of the cubel
x2: X-axis coordinate of the cube2
y2: Y-axis coordinate of the cube2
x3: X-axis coordinate of the cube3
y3: Y-axis coordinate of the cube3

None

Attached table 11  Set Pixy matrix

void SmartKit_VISSetPixyMatrix( float x1, float y1, float lengthl, float
widel,float x2, float y2, float length2, float wide2,float x3, float y3, float
length3, float wide3)

Set pixy matrix. Namely, Place three cubes in the vision area and obtain their
image coordinates by the PixyMon.

x1: X-axis coordinate of the cubel
y1: Y-axis coordinate of the cubel
lengthl: Length of the cubel
widel: Width of the cubel

x2: X-axis coordinate of the cube2
y2: Y-axis coordinate of the cube2
length2: Length of the cube2
wide2: Width of the cube2

x3: X-axis coordinate of the cube3
y3: Y-axis coordinate of the cube3
length3: Length of the cube3
wide3: Width of the cube3

None

Issue V2.0 (2019-06-18) Demo Description Copyright © Yuejiang Technology Co., Ltd
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Prototype

Description

Parameter

Return

Prototype
Description
Parameter

Return

Prototype
Description

Parameter

Return

Prototype
Description

Parameter

Return

Prototype

Description

Attached table 12 Set the Z-axis coordinate of the pickup area

void SmartKit_VISSetGrapAreaZ( float z)

Set the Z-axis coordinate of the pickup area

z: The height of the pickup area

None

Attached table 13 Obtain the Z-axis coordinate of the pickup area

float SmartKit_VISGetGrapAreaZ(void)

Obtain the Z-axis coordinate of the pickup area

None

The height of the pickup area

Attached table 14 Set the vision area

void SmartKit_VISSetAT (float x, float y, float z, float r)

Set the vision area. Namely, set the position of the pixy

X: X-axis coordinate of the vision area
y: Y-axis coordinate of the vision area
z: Z-axis coordinate of the vision area

r: R-axis coordinate of the vision area

None

Attached table 15 Set the color signature of the cube

char SmartKit_VISSetColorSignature(char color, char signature)

Set the color signature of the cube

color: Cube color. Value range: RED, BLUE, YELLOW, GREEN

signature: color signature. Value range: 1-7

TRUE: The setting is successful
FALSE: The setting is failed

Attached table 16 Set the placing position of the cube

char SmartKit_VISSetBlockTA(char color, float x, float y, float z, float r)

Set the placing position of the cube

Issue V2.0 (2019-06-18) Demo Description
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color: Cube color. Value range: RED, BLUE, YELLOW, GREEN
x: X-axis coordinate of the placing position
y: Y-axis coordinate of the placing position
z: Z-axis coordinate of the placing position
r: R-axis coordinate of the placing position

TRUE: The setting is successful
FALSE: The setting is failed

Attached table 17 Obtain the cube numbers that the pixy detects

char SmartKit_VISGetBlockCheckNum(char color)

Obtain the cube numbers of each color that the pixy detects

color: Cube color. Value range: RED, BLUE, YELLOW, GREEN

Cube numbers

Attached table 18 Set the numbers of cubes that need to be placed

char SmartKit_VISSetBlockPlaceNum(char color, int placeNum)

Set the numbers of cubes of each color that need to be placed

color: Cube color. Value range: RED, BLUE, YELLOW, GREEN

placeNum: Cube numbers

TRUE: The setting is successful
FALSE: The setting is failed

Attached table 19 Obtain the numbers of cubes that are placed

char SmartKit_VISGetBlockPlaceNum(char color)

Obtain the numbers of cubes of each color that are placed

color: Cube color. Value range: RED, BLUE, YELLOW, GREEN

Cube numbers

Attached table 20 Set the cube height

char SmartKit_VISSetBlockHeight(char color, float height)

Set the cube height

color: Cube color. Value range: RED, BLUE, YELLOW, GREEN
height: cube height

Demo Description

42

10 DobotPixy Demo

Copyright © Yuejiang Technology Co., Ltd



0 DOBOT

Arduino Kit Demo Description 10 DobotPixy Demo

Return

Prototype
Description
Parameter

Return

Prototype

Description

Parameter

Return

Prototype
Description

Parameter

Prototype

Description

Parameter

Return

Issue V2.0 (2019-06-18)

TRUE: The setting is successful
FALSE: The setting is failed

Attached table 21 Clear the numbers of cubes that the pixy detects

void SmartKit_VISBlockParmCheckNumClear(void)

Clear the numbers of cubes that the pixy detectss

None

None

Attached table 22 Vision recognition

char SmartKit_VISRun(void)

Execute the vision recognition to obtain the numbers, colors, coordinates of
cubes

None

TRUE: The vision recognition is successful

FALSE: The vision recognition is failed. The cubes may be not detected or the
signature setting is wrong

Attached table 23 Pick cube

char SmartKit_V1SGrabBlock(char color, int blockNum, float r)

Pick cubes

color: Cube color. Value range: RED, BLUE, YELLOW, GREEN
blockNum: The number of the cube to be picked

r: Rotation angle when picking a cube

TRUE: The pickup is successful
FALSE: The pickup is failed

Attached table 24 Place cube

char SmartKit_VISPlaceBlock(char color)

Place cubes

color: Cube color. Value range: RED, BLUE, YELLOW, GREEN

TRUE: The placement is successful
FALSE: The placement is failed

Demo Description Copyright © Yuejiang Technology Co., Ltd
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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 API, please
see Dobot Magician API Description.

Attached table 25 Set the motion mode and the target coordinates

Sife]i0]/ o[B8 void Dobot_SetPTPCmdEX( uint8_t Model, float x, float y, float z, float r)

BIedlolfo]gl Set the motion mode and the target coordinates

EETEINEIEM 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 26 Control the start-stop of air pump
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44




0 DOBOT

Arduino Kit Demo Description 10 DobotPixy Demo

Prototype

void Dobot_SetEndEffectorSuctionCupEx(bool issuck)

Description

Control the start-stop of the air pump

Parameter

Issuck: Whether to turn on the air pump. true: Turn on; false: Turn off

Return

None

Attached table 27 Set the speed ratio and acceleration ratio of Dobot Magician

Prototype

void Dobot_SetJOGCommonParamsEx(float
accelerationRatio)

velocityRatio, float

Description

Set the speed ratio and acceleration ratio of Dobot Magician

Parameter

velocityRatio: Speed ratio

None

Prototype
Description

Parameter

Return

accelerationRatio: Acceleration ratio

Attached table 28 Get the real-time pose of Dobot

float Dobot_GetPoseEx(uint8_t temp)

Get the real-time pose of Dobot

temp: Cartesian coordinate system axis

Details for temp:

enum{
) S /X axis
Y, ... /Y axis
Z,....... //Z axis
R,....... //R axis

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

%

Return the value of axis or joint angle

Attached table 29 Get the device clock

uint32_t Dobot_GetDeviceTimeEx(void)

Issue V2.0 (2019-06-18) Demo Description
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IESfloife]al Get the device clock

EEIEIEIEI None

Return Return the device clock

Attached table 30 Set the sliding rail status

Fge1te1iY o[B8 Void Dobot_SetDeviceWIthLEx(bool isWithL)

DLSeg[olifolal Set the Sliding rail status

EEIEIEIE@ isWithL: 0:Disabled, 1:Enabled

Return None

Attached table 31 Execute the homing function

=(e](0]3/s[CA \/oid Dobot_SetHOMECMAEX( void )

DIESIffo)ifo]al Execute the homing function

EEIEINEIE@ None

Return None

Attached table 32 Set the offset of end-effector

Hlfe]to]a/s[SB Vvoid Dobot_SetEndEffectorParamsEx(float x,float y, float z)

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

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

z: the Z-axis offset of end-effector

Return None

Attached table 33 Enable laser

Feie]\Y/ o[BI Void Dobot_SetEndEffectorLaserEx (uint8_t isEnable, float power)

BIS{eldlo]ifo]g Enable laser

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

Issue V2.0 (2019-06-18) Demo Description Copyright © Yuejiang Technology Co., Ltd
46




0 DOBOT Arduino Kit Demo Description 10 DobotPixy Demo

Attached table 34 Set gripper status

01013/ es[SB void Dobot_SetEndEffectorGripperEx(bool isEnable,bool isGriped)

PIESffoife]al Set gripper status

EEIEINEIE@ isEnable: Control end-effector. 0: Disabled, 1: Enabled

isGriped: Control the gripper to grab or release. 0:Released, 1: Grabbed

Return None

Attached table 35 Set the velocity and acceleration of the joints coordinate axis in jogging mode

Seie]\Y/ o[ void Dobot_SetJOGJointParamsEx(float  velocityJl,float accelerationJ1,float
velocityJ2,float accelerationJ2,float  velocityJ3,float accelerationJ3,float
velocityJ4,float accelerationJ4)

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

EEIEIN(EIETAN velocityl. velocityJ2. velocityJ3. velocityJ4: joints velocity in jogging mode

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

None

Attached table 36 Execute the jogging command

(el (e]a%o[=B void Dobot_SetJOGCmdEXx(uint8_t model)

DIS(eg[olifo]sl Execute the Jogging command. Please call this APl after setting the related
parameters of jogging

EEIEINEIE@ model : Jogging command

Details for model:

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

Issue V2.0 (2019-06-18) Demo Description Copyright © Yuejiang Technology Co., Ltd
47




0 DOBOT Arduino Kit Demo Description 10 DobotPixy Demo

DN_DOWN, ...... //IR-/Joint4-
LP_DOWN, ...... I+
LN_DOWN ...... /L~

Return None

Attached table 37 Set the velocity ratio and the acceleration ratio in PTP mode

Sgeie]\Y/ o[ Void Dobot_SetPTPCommonParamsEX(float velocityRatio,float accelerationRatio)

BIelo]fo]g Set the velocity ratio and the acceleration ratio in PTP mode

EEIEINEICIAN velocityRatio: velocity ratio in PTP mode

accelerationRatio: velocity acceleration in PTP mode

Return None

Attached table 38 Set the velocity and acceleration of the joint coordinate axis in PTP mode

Hge]to]a7e[ void Dobot SetPTPJointParamsEx(float  velocityJ1,float accelerationJl,float
velocityJ2,float accelerationJ2,float velocityJ3,float accelerationJ3,float
velocityJ4,float accelerationJ4)

PLESflaife]sl Set the velocity and acceleration of the joint coordinate axis in PTP mode

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

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

Return None

Attached table 39 Set the velocity and acceleration of sliding rail in PTP mode

geltelnY o[B8 Void Dobot_SetPTPLParamsEx( float velocityRatio, float accelerationRatio)

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

FEIEINEIEEN velocityRatio: Sliding rail velocity in PTP mode

accelerationRatio: Sliding rail acceleration in PTP mode

Return None

Attached table 40 Set the lifting height in JUMP mode
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Sge](o]aY o[B8 Vvoid Dobot_SetPTPJumpParamsEx( float jumpHeight)

PIESlailelgl Set the lifting height in JUMP mode

EEIEINEICTMN jumpHeight: The lifting height

Return None

Attached table 41 Execute a PTP command with the sliding rail

Sge](o1a7e[B Vvoid Dobot_SetPTPWithLCmdEXx(uint8_t Model,float x,float y,float z,float r,float I)

DS laife]gl Execute a PTP command with the sliding rail

EEIEINEIE 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
X
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

Return None
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Attached table 42 Set the 1/O multiplexing

Hfe](01a/ o[B8 void Dobot_SetlOMultiplexingEx(uint8_t address,uint8_t function)

DISdlolfo]gB Set the 1/0 multiplexing

EETEINCICIEN address: /0 address(1~20),please refer to Appendix D Vision Recognition Initialization Process

Vision recognition initialization process includes vision area setting, Cartesian coordinates of the
cubes setting, image coordinates of the cubes setting, Z-axis coordinate of the pickup area setting,
placing position setting, cube height setting, and color signature setting. For details, please see as
follows.

Step1 Connect the Dobot Magician to DobotStudio and execute the homing procedure.
For details, please see Dobot Magician User Guide.

Step 2 Install the Pixy and launch the PixyMon. For details, please see Appendix C Pixy
Install and Configure Pixy.

Step3  Set the vision area. Namely, set the pixy position.

Move the Dobot Magician to a right position to make the Pixy detect cubes in the
vision area and record the X, Y, Z, R vules on the DobotStudio page, then write these
values to the SmartKit VISSetAT(float x, float y, float z, float r) function.

Step 4  Place three cubes in the vision area.
Step 5  Set the image coordinates of the three cubes.

Click Action > Set signature 1... on the PixyMon page and select the diagonal line
of the three cubes respectively, then the image coordinates of the corresponding cube
will be displayed on the PixyMon page, as shown in Attached figure 13. Write them
in order in the SmartKit VISSetPixyMatrix(float x1, float y1, float lengthl, float
widel, float x2, float y2, float length2, float wide2, float x3, float y3, float length3,
float wide3) function.

Attached table 43 Set I/O output

ge1te]iY o[B8 Void Dobot_SetlODOEXx(uint8_t address,uint8_t value)

DIISego]ifo]gl Set /O output

EEICINEIEAN address: /O address(1~20)

value: Low level(0), High level(1)

None

Attached table 44 Set PWM output

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

Parameter
fr
dt

Return

Step 6

S‘ 4 MVAINA . .+ .1
# PixyMon - a X

File Program Action View Help
| JEAR * R

> run

response: 0 {(0x0)

> cam_getFrame 0x21 0 0 316 208
response: 0 (0x0)

> cc_setSigRegion 0 3

HINT(REG1) regzion (user—selected rezion)? Select region with mouse |141 81 33 25

Attached figure 13 Obtain the image coordinates

Set the Cartesian coordinates of the three cubes.

Move the Dobot Magician to the center of the three cubes in the order of Step S and
record X, Y values on the DobotStudio. Then write them in order in the
SmartKit VISSetDobotMatrix(float x1, float y1,float x2, float y2, float x3, float y3)

function.

ANOTICE

Step 7

Step8 The image coordinates of the cube need to be corresponding to the Cartesian
coordinates. Otherwise, the rotation matrix will fail to be obtained .
Set the Z-axis coordinate of the pickup area.
Move the Dobot Magicain to the plane where the cube is located and record the Z
value on the DobotStudio, then write it in the SmartKit VISSetGrapAreaZ(float z)
function.

Step 9  Set the placing positions of the cubes of each color.

Step 10 Move the Dobot Magician to the positions where cubes of each color are to be placed
and record X, Y, Z, R values on the DobotStudio page. Write them in the
SmartKit VISSetBlockTA(char color, float x, float y, float z, float r) function.
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Set the height of the cubes of each color.

Write  the  height of the
SmartKit VISSetBlockHeight(char color, float height) function.

cubes of each color in the

The cube height shall be obtained by user with measuring tools. Unit: mm.

Set the color signature of the cubes.

Step 11 Click Action > Set signature x... on the PixyMon page to set the color signature and
write them in the SmartKit VISSetColorSignature(char color, char signature)
function.

x indicates the color signature. For each color, set signature once. Pixy can only set
7 signature labels.

Step 12 [LINOTE

Step 13 If the vision recognition effect is poor, you can adjust Signature x range and Camera
brightness on the File > Configure > Pixy Parameters(saved on Pixy) tab to
improve the accuracy, as shown in Attached figure 14,

& Configure X
Fixy Parameters (zaved on Fixy) FixwMon Parameters (saved on computer)
Tuning Expert Signature Labels Camera Interface Serva

Signature 1 range |3 goongp  [|ed
Signatwre 2 range |3 goponp  [|em
Signature 3 range g gogogo -
Signatwe d range |3 gongnp  ||em |
Signature § range |3 gopgny  ||em |
Signature 6 range 3 goongp  [|emt )
Signatwre 7 range |3 gognp ||em |

Min brightness 0. 08000 - |
Camera brightness oo =

| 14 | Cancel apply
Step 14

Step 15 Attached figure 14 Adjust range and brightness
Multiplexed 1/O Interface Description for details
function: 1/O multiplexing function

Details for function:
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IOFunctionDummy;

I0OFunctionDIPU;
I0FunctionDIPD

typedef enum {

/lInvalid

IOFunctionDO; //'1/O output
IOFunctionPWM; /[ PWM output
I0OFunctionDl; /N/O input
I0FunctionADC; /IA/D input

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

None

Prototype

Description

Parameter

Return

Prototype
Description
Parameter

Return

Prototype

Description

Parameter

Return
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Attached table 45 Get I/O input

uint8_t Dobot_GetlODIEX( uint8_t address)

Get I/O input

address: 1/0 address(1~20)

return 1/O input

Attached table 46 Get A/D input

uintlé_t Dobot GetlOADCEX( uint8 t address)

Get A/D input

address: 1/0O address(1~20)

Return A/D input

Attached table 47 Set the velocity of extended motor

void Dobot_SetEMotorEx( uint8_t address, uint8_t enable, uint32_t speed)

Set the velocity of extended motor

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

speed: Motor velocity (Pulse number per second)

None

Demo Description
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Attached table 48 Set the velocity and movement distance of extended motor
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Prototype
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Parameter

Return
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void Dobot_SetEMotorSEx( uint8_t address, uint8_t enable, uint32_t speed, uint32_t
deltaPulse)

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

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 49 Enable the color sensor

void Dobot_SetColorSensorEx( uint8_t enable, uint8_t port)

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_GP5;
3

None

Attached table 50 Get the color sensor value

uint8_t Dobot_GetColorSensorEx( uint8_t color)

Get the color sensor value

color: 0:Red, 1:Green, 2:Blue

Retun the color sensor value

Attached table 51 Set the losing-step threshold

Demo Description Copyright © Yuejiang Technology Co., Ltd
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Parameter
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Parameter

Return

Prototype

Description

Parameter

void Dobot_SetL ostStepSetEx(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 52 Execute losing-step command

void Dobot_SetLostStepCmdEX( void )

Execute losing-step command

None

None

Attached table 53 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_GP5;

%

None

Attached table 54 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
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Details for port:

enum {
IF_PORT_GP1;
IF_PORT_GP2;
IF_PORT_GP4;
IF_PORT_GP5;
b

Return Return the IR sensor value

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 55 Set the specified pin to INPUT or OUTPUT

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

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

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

Return None

Attached table 56 Set the specified digital pin to HIGH or LOW

Sgeie1\Y/ o[BI Void digitalWrite( uint8_t pin, uint8_t value)

DLEEI[ojifo]s Set the specified digital pin to HIGH or LOW

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

None

Attached table 57 Read the specified digital pin

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

BISeldloifo]g Read the specified digital pin

EEIEINEIETEN pin: Pin number of the pin

Return HIGH or LOW

Attached table 58 Write the specified analog pin
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Sge](o]a7/ o[B8 VvOid analogWrite( uint8_t pin, int value)

BISedlofo]gl \Write the specified analog pin for controlling the brightness of LED indicator or
the motor speed

EEIEINEICIN pin: Pin number of the pin
value: 0-255. 0: OFF; 255: ON

None

Attached table 59 Read the specified analog pin

Heloao /B int analogRead( uint8_t pin)

DRI [ojife]sl Read the specified analog pin

EEIEINEICIMN 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 60 Return the number of cubes Pixy has detected

Hgeie] )Y/ o[BI UiINt16_t getBlocks()

PLESlaife]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

* If the vision sensor is Pixy:

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).
*  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).
*  If the vision sensor is Pixy2:

e pixy.ccc.blocks[i].m_signature:  The signature number (color) of the
detected cube (1-7).

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

e pixy.ccc.blocks[il.m_y: The Y-coordinate of the center of the
detected object (0-319).

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

EEICINEIEI None

Return Return the number of cubes Pixy has detected
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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.

0 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

LAONOTE

If the suction cup matched with the suction cup kit cannot catch cubes, please replace
with the suction cup matched with the Arduino kit, as shown in

Attached figure 4 Suction cup matched with the Arduino kit

Issue V2.0 (2019-06-18) Demo Description Copyright © Yuejiang Technology Co., Ltd
60




0 DOBOT Arduino Kit Demo Description 10 DobotPixy Demo

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

The Forearm

GP3 wire

Attached figure 5 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 6.

Attached figure 6 loosen the screws

Step2 Mount the Pixy vision sensor on the servo with a connecting board, as shown in
Attached figure 7. The vision sensor shown in Attached figure 7 is Pixy.
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Attached figure 7 Install Pixy vision sensor

If the vision sensor is Pixy2, please mount it on the servo with the vision fixture, as
shown in Attached figure 8.
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‘M3*8 hexagon socket cap screw

head cap screw

Attached figure 8 Install Pixy2 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 9.

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

File Help
- P Run/Stop

Default program

Q¥

Raw video

g

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 %
Clear signature...

Pixy
> ru 3

Clear all signatures
resp

Restore default parameter values

Attached figure 9 Set signature number

Attached figure 10 shows the setting result.

& PixyMon = o X

File Action Help

! /.\ .". 9

> oo 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 10 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 11.

a' Configure

Fixy Parameters

(zaved on Pixy)

FimMon Farameters (zaved on computer)

Step 9  Sct Document folder to the installation directory on the Pixy Parameters (saved
on computer) > General tab of the Configure page, as shown in Attached figure

12.
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& Configure d

Pixy Parameters (saved om Piaxy) I PixyMon Parameters (zaved on computer)

General Layers

Document folder

C:/Users/ddninistrator/Tocuments/ Change. . .

Fixy start command

Highlight overexpozure

Tebug 0

14 Cancel Apply

Attached figure 12 Set Document folder

Step 10 Remove the USB connection between the Pixy and PC.
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Appendix D Vision Recognition Initialization Process

Vision recognition initialization process includes vision area setting, Cartesian coordinates of
the cubes setting, image coordinates of the cubes setting, Z-axis coordinate of the pickup area
setting, placing position setting, cube height setting, and color signature setting. For details, please
see as follows.

Step1  Connect the Dobot Magician to DobotStudio and execute the homing procedure. For
details, please see Dobot Magician User Guide.

Step 2 Install the Pixy and launch the PixyMon. For details, please see Appendix C Pixy
Install and Configure Pixy.

Step 3 Set the vision area. Namely, set the pixy position.

Move the Dobot Magician to a right position to make the Pixy detect cubes in the
vision area and record the X, Y, Z, R vules on the DobotStudio page, then write these
values to the SmartKit VISSetAT(float x, float y, float z, float r) function.

Step 4  Place three cubes in the vision area.
Step 5  Set the image coordinates of the three cubes.

Click Action > Set signature 1... on the PixyMon page and select the diagonal line
of the three cubes respectively, then the image coordinates of the corresponding cube
will be displayed on the PixyMon page, as shown in Attached figure 13. Write them
in order in the SmartKit VISSetPixyMatrix(float x1, float y1, float lengthl, float
widel, float x2, float y2, float length2, float wide2, float x3, float y3, float length3,
float wide3) function.
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& pixyMon = a X
File Program Action View Help
| _JRAN 7 RY

> run -
response: 0 (0x0)

> cam_getFrame 0x21 0 0 316 208

response: 0 (0x0)

> cc_setSigRegion 0 3

HINT (REG1) region (user—selected region)? Select region with mouse 141 91 33 25

Attached figure 13 Obtain the image coordinates

Step 6  Set the Cartesian coordinates of the three cubes.

Move the Dobot Magician to the center of the three cubes in the order of Step 5 and
record X, Y values on the DobotStudio. Then write them in order in the
SmartKit VISSetDobotMatrix(float x1, float y1,float x2, float y2, float x3, float y3)

function.

ANOTICE

The image coordinates of the cube need to be corresponding to the Cartesian coordinates.
Otherwise, the rotation matrix will fail to be obtained -

Step 7  Set the Z-axis coordinate of the pickup area.

Move the Dobot Magicain to the plane where the cube is located and record the Z
value on the DobotStudio, then write it in the SmartKit VISSetGrapAreaZ(float z)
function.

Step 8  Set the placing positions of the cubes of each color.

Move the Dobot Magician to the positions where cubes of each color are to be placed
and record X, Y, Z, R values on the DobotStudio page. Write them in the
SmartKit VISSetBlockTA(char color, float x, float y, float z, float r) function.

Step 9  Set the height of the cubes of each color.
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Write the height of the cubes of each color in the SmartKit VISSetBlockHeight(char
color, float height) function.
The cube height shall be obtained by user with measuring tools. Unit: mm.

Step 10 Set the color signature of the cubes.

Click Action > Set signature x... on the PixyMon page to set the color signature
and write them in the SmartKit VISSetColorSignature(char color, char signature)
function.
x indicates the color signature. For each color, set signature once. Pixy can only set
7 signature labels.

LAONOTE
If the vision recognition effect is poor, you can adjust Signature x range and Camera

brightness on the File > Configure > Pixy Parameters(saved on Pixy) tab to improve
the accuracy, as shown in Attached figure 14.

& configure b4
Fixy Parameters (saved on Fiuy) PixyMon Parameters (saved on computer)
Tuning Expert Signature Labels Camera Interface Serva
Signature 1 range 3 BOONO0 -
Signatwe 2 range |3 gogogy e
Signatuwre 3 range | gogoon —

Signature 4 range 3 BOONOM -
Signature B range 5 E00000 -
Signature § range 3. 500000 -

Signatuwre 7 range 5 E00000 -

Min brightness  pgngog -—

Camera brightnesz |oo -

0K Cancel Apply

Attached figure 14 Adjust range and brightness
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Magician

Multiplexed UART Interface Description

Attached figure 15 shows the UART interface on the base, Attached table 61 lists the
multiplexed 1/0 description.

EIQ1E

...............

¥ |
EIO20 EI013

Attached figure 15 UART interface

Attached table 61 Multiplex I/O Description

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

Multiplexed Peripheral Interface Description

Attached figure 16 shows the peripheral interface on the base, and Attached table 62 lists
the multiplexed 1/O description.
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E010 EIO11  ENO12 EID16
b A 4 A
GND REV PWM ADC 514 5185 24 528 GND VALVE
B A A 4 A A 4 4 A 4
sddimasuaafaaauudu S R N NN NG EEEE NN BB N B R kessnsdunsnng Tirstidaaaaaaiaiaiaaiaanadauaan maa.
L L_J L
s e o8 L N EI
[ L ] L
eeoeoe eeoeoe 29
, ..........
Yy v < r vy 4 Yy
GMD  REY PWM ADC 4 14 4 1B 4_24 4 28 GMD PUMP
E Oy ¥ v
EIO13 EIO14 EIO15 END17
Attached figure 16 Peripheral Interface
Attached table 62 Multiplexed 1/O Description
1/0 addressing | Voltage Level Output PWM Level Input ADC
10 5V - - -
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 v - - -
17 12V v - - -

Multiplexed Forearm I/O Interface Description

Attached figure 17 shows the peripheral interface on the Forearm, Attached table 63 lists
the multiplexed 1/O description.
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EIOL oo Temp @i b, » GND

GND EIO2

GND

EIO3
GND
SV et g B PWM - » EIO4
L]
GND oo ® 0 O & i B ADC o » EIOS
O e P R > PWM..oooo > EIO6
L

GND i ® & & & P ADC » EIO7

GY e, g B PWIM oo » EI08

Oy 5 1

Attached figure 17 Peripheral interface in the Forearm
Attached table 63 Multiplexed I/O description

1/0 addressing | Voltage Level Output PWM Level Input ADC
1 3.3v - - V -
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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Magician

Multiplexed UART Interface Description

Attached figure 18 shows the UART interface on the base, Attached table 64 lists the
multiplexed 1/0 description.

EIQ1E

...............

GM0E T KEY El GND
L |
ENDZD END13

Attached figure 18 UART interface

Attached table 64 Multiplex I/O Description

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

Multiplexed Peripheral Interface Description

Attached figure 19 shows the peripheral interface on the base, and Attached table 65 lists the
multiplexed 1/O description.
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ElO10 EIO11 EWD12 EIO16
» 4 B
GND REV PWM ADC 514 5185 24 528 GND VALVE
[ 4 A A 4 4 A 4
sasamagaaal SELE .................... |, .................. R e e T CEEEEES :-;...
L L] L
L L EI
L ] |
eeoeoe eeoeoe 29
SN L NN, Y AN TN SO S S
¥ ¥ LA A 4 ¥ v
GMD REV PWM  ADC 4 14 4 1B 4_24 4 28 GMD PUMP
> v v
EI013 EID14 EIO15 ElO17
Attached figure 19 Peripheral Interface
Attached table 65 Multiplexed 1/O Description
1/0 addressing | Voltage Level Output PWM Level Input ADC
10 5V \ - - -
11 3.3V \ v - -
12 3.3V - \ -
13 5V \ - - -
14 3.3V v N N )
15 3.3V \ - \ \
16 12V \ - - -
17 12v \ - - -

Multiplexed Forearm I/O Interface Description

Attached figure 20 shows the peripheral interface on the Forearm, Attached table 63 lists the

multiplexed 1/O description.
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EIOL oo Temp @i b, » GND

GND EIO2

GND

EIO3
GND
SV et g B PWM - » EIO4
L]
GND oo ® 0 O & i B ADC o » EIOS
O e P R > PWM..oooo > EIO6
T

GND i ® & & & P ADC » EIO7

GY e, g B PWIM oo » EI08

DN N 0

Attached figure 20 Peripheral interface in the Forearm
Attached table 66 Multiplexed I/O description

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

Issue V2.0 (2019-06-18)

Demo Description

Copyright © Yuejiang Technology Co., Ltd

76



	1. Introduction
	1.1 Overview
	1.2 Software Environment

	2. FlickerLED Demo
	2.1 Introduction
	2.2 Hardware Connection
	2.3 Realization Process
	2.4 Critical Code Description

	3. AlarmLED Demo
	3.1 Introduction
	3.2  Hardware Connection
	3.3  Realization Process
	3.4 Critical Code Description

	4. AdjustLED Demo
	4.1 Introduction
	4.2 Hardware Connection
	4.3  Realization Process
	4.4  Critical Code Description

	5. Button Demo
	5.1  Introduction
	5.2  Hardware Connection
	5.3  Realization Process
	5.4  Critical Code Description

	6. SeedVoiceLED Demo
	6.1  Introduction
	6.2  Hardware Connection
	6.3  Realization Process
	6.4  Critical Code Description

	7. MoveBlock Demo
	7.1  Introduction
	7.2  Hardware Connection
	7.3  Realization Process
	7.4  Critical Code Desrciption

	8. SeedVoiceDobot Demo
	8.1  Introduction
	8.2  Hardware Connection
	8.3  Realization Process
	8.4  Critical Code Description

	9. JoyStick Demo
	9.1  Introduction
	9.2  Hardware Connection
	9.3  Realization Process
	9.4 Critical Code Description

	10. DobotPixy Demo
	10.1  Introduction
	10.2  Hardware Connection
	10.3 Realization Process
	10.4  Critical Code Description

	Appendix A Common Function Description
	Common Function of SmartKit
	Common Function of Dobot Magician
	Common Function of Arduino
	Pixy Common Function of Pixy

	Appendix B Installing Suction Cup Kit
	Appendix C Pixy Install and Configure Pixy
	Appendix D Vision Recognition Initialization Process
	Appendix E Multiplexed I/O Interface Description of V1 Dobot Magician
	Multiplexed UART Interface Description
	Multiplexed Peripheral Interface Description
	Multiplexed Forearm I/O Interface Description

	Appendix F Multiplexed I/O Interface Description of V2 Dobot Magician
	Multiplexed UART Interface Description
	Multiplexed Peripheral Interface Description
	Multiplexed Forearm I/O Interface Description


