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Some Recent Developments in the
Industrial Robotic Technology

Jia-Yush Yen, Jin-Shing Chen, Ming-Chih Ho, Yung-
Yaw Chen, Han-Pang Huang

Department of Mechanical Engineering,
Department of Thoracic Surgery,
Department of General Surgery,

Department of Electrical Engineering,
National Taiwan University

Outline

* Introduction to recent robot operating
environments

« Redundant robot
A Two arm robots

* Human robot co-working
— Robot task control
— Human-robot distance calculation

« Demonstrations




ROBOT OPERATING
ENVIRONMENTS

SYNTEC SCD-80RA




SYNTEC SCD-80RA Control Modules
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e Basic function
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* New features
— Corner smoothing
— Compliance teaching
— Gravity compensation
— Object weight estimation
— Vibration supression

NEXCOM NEXROBOTEDU




NEXCOM NexRobotEdu

« Robot control software development kit

» Real-time extension (RTX) system
— Sampling 1 ms
— Synchronize cyclic position mode
— Synchronize cyclic velocity mode
— Synchronize cyclic torque mode

2019/8/13 rseL 11

HMI Example it HMI
C# VB/C#.. Braetama Windows
Program 9

° SyStem bIOCk User Control APIs Example (Win32 DLL)
diagram

Host Service(Shared Memory)

User RT Application Example
C/C++

NexRobotKernel(Lib)

RTX

NexECMRtx

o EtherCAT interface
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« Operation interface
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100 %

TECHMAN TM5

* Intelligent vision &g
* Intuitive teaching

— Point-to-point el
— Line H
— Blendin —
g. :idpoim
« Human-friendly robot
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« TM_ flow_software

— Check local connection

—1/0 page

— Programming

— Posture setting .
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* Eye-in-hand
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« Compliance node

— The Compliance node can set the force limit
when the robot moves along a single Base.

— The user can determine the direction of robot
motion based on the Current Base or Tool
Base .. . . . 100% B
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« Smart node

— The Smartinsert Node allows the robot to
perform assembly/pushing jobs. The smart
design enables difficult object
assembly/pushing jobs to be completed
through simple and quick setting.

The pushing action of Smartinsert Node can
be divided into three steps:

— Approaching,
— Searching,
—and Pushing .

y 0
Plug “‘ﬁ
s
e
Sockete""| ’

(a) (b)

Contact force = 5N
Robot stop motion
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LNC Robot Arm Controller
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ISO Standard

TECHNICAL ISO/TS
SPECIFICATION 15066

First edition
2016-02-15

Robots and robotic devices —
Collaborative robots

Robots et dispositifs robotiques — Robots coopératifs
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Foreword iv

Introduction

e Contents s

Normative references

2
40 a eS 3 Terms and definitions
p g 4 Collaborative industrial robot system design
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4.1 General

4.2 Collaborative application design

4.3 Hazard identification and risk assessment
431 General
43.2  Hazard identification
433  Taskidentification . A
434  Hazard elimination and risk reduction

5 Requirements for collaborative robot system applications...
5.1 General
5.2 Safety-related control system performance
53 Design of the collaborative workspace
54  Design of the collaborative robot operation
54.1  General
542  Protective measures
543  Stopping functions .. .

5.4.4  Transitions between non-collaborative operation and collaborative operation

54.5  Enabling device requirements

5.5 Collaborative operations

551 General
552  Safety-rated monitored stop
5.53  Hand guiding.
5.54  Speed and separation monitoring
5.5.5 Powerand force limiting

6 Verification and validation

7 Information for use

71 General

7.2 Information specific to collaborative robot operations

7.3 Description of the collaborative robot system

7.4 Description of the workplace application

7.5  Description of the work task. ; ; i ;

7.6 Information specific to power and force limiting applications
Annex A (informative) Limits for quasi-static and transient contact
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Minimally Invasive Surgery
at NTU Hospital

Literature Review—Da Vinci Surgical System

» Da Vinci Surgical System [1]

The creation of a geometrical and kinematic model of the da
Vinci system

Remote master control system

Too expensive to research

The da Vinci Surgical System
is a robotic surgical system
made by the American
company Intuitive Surgical.
Approved by the Food and
Drug Administration (FDA) in
2000,

[1] S. Loi-Wah, F. Van Meer, Y. Bailly, and Y. Chung Kwong, "Design and Development of a Da Vinci Surgical System
Simulator," in Mechatronics and Automation, 2007. ICMA 2007. International Conference on, 2007, pp. 1050-1055.

Precision System Control Laboratory
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AESOP 2000

* Foot pedal, hand, voice

control

» Department of Obstetrics & Gynaecology,
University of Kiel, Michaelisstr, Germany
(Mettler, Ibrahim, & Jonat, 1998)

Mettler, Ibrahim and Jonat, “One year of experience working with the aid
of a robotic assistant (the voice-controlled optic holder AESOP) in
gynaecological endoscope surgery,” Human Reproduction, 13(10), 2748-
2750, 1998
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* HIWIN Robotic Endoscope Holder
L LAy
CEF@2
http://www.hiwin.tw/products/me/mtg_h100.aspx
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Fixed Orientation Mode 1

Precision System Control Laboratory
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Combined Attitude and Position Mode 1 & 2
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Precision System Control Laboratory
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Chin-Yuan Chen, Jia-Yush Yen

VISION BASED CO-WORKING
CONTROL

Drag Teaching

7=0C(q,9)9+G(q)

Precision System Control Laboratory
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Drag Teaching-Fixed Position

r=D(q)J (@, ~J§)+C(q.9)§+G(q)
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Virtual Compliance Control

Precision System Control Laboratory
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People Detection By Kinet
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Experiments — Parallel Imagery
Cylinders

* Cylinder-to-cylinder:

Parallel Movement

45
e Distance to Closer Cylinder
40 s Distance to Farther Cylinder
E 35 e Overall Minimum Distance

Frame Number
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Experiments — Robot
Implementation

e Joint 1:
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Manipulator Design-Endoscope Model
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Thank for your attention.

Precision System Control Laboratory
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