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No part of this document may be reproduced or transmitted in any form or by any means
without the prior written consent of Yuejiang Technology Co., Ltd.

Disclaimer

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

Before using our product, please thoroughly read and understand the contents of this document
and related technical documents that are published online, to ensure that the robot is used on the
premise of fully understanding the robot and related knowledge. Please use this document with
technical guidance from professionals. Even if follow this document or any other related
instructions, Damages or losses will be happening in the using process, Dobot shall not be
considered as a guarantee regarding all security information contained in this document.

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

If this document is incorrect, please refer to the original document.

Shenzhen Yuejiang Technology Co., Ltd

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

Website: www.dobot.cc
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Preface

Purpose

This Document describes the functions, installation guide of Security Skin, making it easy for
users to fully understand and use it.

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

*  Technical Support Engineer

Change History

Date Change Description

2021/06/23 | The first releases

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, robot damage

f Indicates a potentially hazardous situation which, if not
NOTICE avoided, can result in equipment 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. Overview

The safe skin is a safe protective device specially tailored for the robot. The robot can detect
obstacles when wearing the safe skin. When an obstacle is detected, the robot is to stop or avoid the
obstacle, so as to prevent collision and avoid causing loss of people or property.

A set of safe skin includes forearm safe skin, J4 joint safe skin, J5 joint safe skin and J6 joint

safe skin, as shown in the figure below.

J6 joint safe skin

J5 joint safe skin

J4 joint safe skin

Forearm safe skin
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2. Assemble

This chapter describes the installation steps for forearm safe skin, J4 joint safe skin, J5 joint
safe skin, and J6 joint safe skin.
2.1 Forearm Safe Skin Installation

Step 1  Install the two sensor plates on the safe skin of the forearm in the specified position,
using the M2 screw.

The four red areas in the figure below are the mounting screw locations.

Step 2

Step3  Refer to the following figure for wiring, and fix the 4 PIN data cable at (D@3
position by using the adhesive,

Step 4  Install the forearm safe skin into the forearm.

*  Install the forearm safe skin as shown in the following image, with the 4 PIN
cables facing up and the 4 PIN cables under the back cover of the J4 joint.

*  The sealing line of the safe skin of the forearm should be aligned with the
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sealing line of the J4 joint.

*  Tighten the safe skin of the forearm with 4 M2 screws.

.

Sealing Line

2.2 J4 Joint Safe Skin and J5 Joint Safe Skin Installation

The safe skin installation of J4 joint and J5 joint are similar. This section takes J4 joint as an

example to illustrate the steps.

Step 1  Remove the rubber ring, back cover, screws and fixing plate of the back cover of the

J4 joint, and place them aside for use.
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Step3  Asshown in the figure below, connect the interface at logic board position (1) of the
safety skin with the interface at power board position (2 of the robot with a data
cable.

er board

Step4 Take one data cable as the data cable of J4 joint and connect it to the interface at
location (1) of logic board.

Step 5  (only applicable to J4 joint safe skin) Connect the right data cable of the safe skin of
the forearm to the interface at location (2) of the logic board; Connect the left data
cable of the safe skin of the forearm to the interface at location (3) of the logic board.

Step 6  Install the 3 studs on the logic board for the safe skin and attach the fixing plate to
the studs.
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Step 7 Install the back cover of J4 joint safe skin on the J4 joint, draw out the other end of
the data cable of J4 joint, and lock the back cover with the three hexagonal screws
removed previously.

Step 8 Install the sensor plate on the specified position of the J4 joint safe skin with M2
screws; connect the cable of J4 joint to the interface of the sensor plate.
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Step 9 Install the J4 joint safe skin into the J4 joint position of the robot.
Tighten the J4 joint safe skin with M2 screws.

2.3 J6 Joint Safe Skin Installation

Step1 Remove the rubber ring, back cover, screws, keyboard module and fixing plate of
the back cover of the J6 joint, and place them aside for use.

Step 2 Install the logic board of the safe skin on the stud of the J6 joint and lock it tightly.
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Step3  As shown in the figure below, connect the interface at logic board position (1) of the
safety skin with the interface at power board position 2 of the robot with a data

Wer board ‘

cable.

Step 4 Take one data cable as the data cable of J6 joint and connect it to the interface at
position (1) of logic board.

Step 5 Install the 3 studs on the logic board for the safe skin and attach the fixing plate to
the studs.
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Step 6  Dip the light pipe with glue and then install it on the J6 joint safe skin back cover
from the outside to the inside. Install the keypad module on the back cover of J6 joint
safe skin and lock it with the hex screws removed previously.

—
Step 7  Connect the power cable of the keypad module to the interface at the logic board
position (1) of the safe skin.

Step 8  Install the back cover of J6 joint safe skin on the J6 joint, draw out the other end of
the data cable of the J6 joint, and lock the back cover with the three hexagonal screws
removed previously.
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Step 9 Install the sensor plate in the specified position on the J6 joint safe skin with M2

SCIEws.

Step 10 Install the J6 joint safe skin into the J6 joint, and install the data cable of the J6 joint
on the interface of the sensor plate.

Y

Step 11  Tighten the safe skin of the J6 joint safe skin with M2 screws.
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3. Operation

When the safe skin detects an obstacle in the operating area, it supports two processing modes:
one is the proximity pause mode, and the other is the automatic obstacle avoidance mode. Among
them, automatic obstacle avoidance mode needs to use programming instructions (script or blocky
programming) to turn on or off. When the safe skin function is enabled in APP, the default
processing mode is proximity pause mode.

3.1

Proximity pause mode: Approach to pause mode Automatic obstacle avoidance mode: in
the process of robot automatic operation, when an obstacle approaches the safe skin and
is detected, the robot will quickly plan to pause and enter the pause state. When the safe
skin detects that the obstacle is leaving (disappearing), the robot will resume operation
automatically.

Automatic obstacle avoidance mode: In the process of automatic operation, when an
obstacle approaches the safe skin and is detected, the robot will judge the position of the
obstacle according to the algorithm, and then the robot arm will avoid the obstacle.

When the safe skin is in the On state, as long as something touches the safe skin, the robot
will immediately stop. At this time, there will be a pop-up window in APP or other upper
computer software, and the robot will not resume running until it is manually confirmed
to continue running the script. In addition, you can choose to quit running in the pop-up
window.

Safe Skin Settings and Display

Step 1  Click "Set > DoBot + > Electronic Skin" on the App to enter the safe skin page for

relevant Settings.

Step 2 Click "Electronic Skin Switch" to turn on (or off) the safe skin function.

2 pisconnect —= 4+ G a B

S [ Dobot+ —
9

0 e TCP state: @9~ -Bﬂrk

? SafeSkin Advanced

SafeSkin perception of surrounding obstacles SafeSkin location diagram

For each sensing area of the safe skin, there is a special color block to display. When
the obstacle in the sensing area gradually approaches the robot, the color of the color

block will change accordingly.
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Step 3  Set the sensitivity of each safe skin in the Basic Settings screen.

Setting sensitivity alone can improve the suitability of safe skin in scenes with
complex structures. For example, in a fixed working track, if a safe skin is very close
to a fixed mechanism, the sensitivity of that skin can be lowered to ensure that the

robot will not frequently trigger proximity pause or obstacle avoidance actions due

to the action of that skin.
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Step 4 (Optional) When the automatic obstacle avoidance function is enabled using the
programming instructions, set the avoidance parameters of each joint in the basic
setting interface: avoid velocity, avoid acceleration and avoid plus acceleration.
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3.2 Programming Language

Function SetSafeSkin (status)
Description | Set the state of safe skin
Parameter | Status: safe skin status, 0: Turn off safe skin; 1. Open safe skin
Return None
Example SetSafeSkin (1)
Turn on the safe skin function
Function SetObstacleAvoid (status)
Description | Set states of safe skin obstacle avoidance mode
. This instruction does not work if Dobot+ internal safe skin is off state
. This directive only works within the script. If you exit the script, the safe skin returns
to the default proximity pause mode
Parameter | Status: states of safe skin obstacle avoidance mode, 0: Turn off safe skin obstacle
avoidance mode; 1: Open safe skin obstacle avoidance mode
Return None
Example SetObstacleAvoid (1)
Open safe skin obstacle avoidance mode
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