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ABSTRACT

With the increasing trend of making manufacturing system intelligent and autonomous,
the introduction of robot-assist automation, like machine tending system for automated
operation of CNC machine tools, is being actively carried out at many industrial sites. Most
important part of this intelligent system to install machine tending system, is interface
programming between the CNC machine tools and the industrial robot. Despite this importance,
however, the machine tending system has many setup problems. it is necessary for difficult
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re-program of both controllers whenever a new CNC machine tool or robot is introduced.
And, the helps of external engineers is required even though trivial changes due to the
complex structure of the machine tending system. Authors of this paper introduces the
integrated system of the interface between heterogeneous CNC machine tools and industrial
robots. In addition, the digital twin implemented inside the machine tool controller enable
shop—floor operators to change the interface programming easily. To implement this system,
an integrated development environment for 1) an intelligent HMI platform that provide
standardized interfaces to heterogeneous CNC machine tools and 2) a robot platform
developing application software of various robots, was established. For easy un-tact
environment, this paper explain the development of 3) a game-engine based web program
of controlling and monitoring machine tending system remotely.
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#3 Cexample.Form1 - @ Form1()
=lusing System:

using System.Collections Generic:

using System,ComponentModel;

using System.Data

using System.Drawing:

u5ing System Text;

using IntelllgentAplBS,

public partial class Formi @ Form
{

L

public Formi()

InitializeComponent( )
Guid guid = new EIJID(HBEB44#EB’2591*4BG1’QI“E’QBEB?EDQEHIA” 3

apiInitialize{guid, "Cexample”);

100 %

"App Name": “MachineTendingApp",

"Version™ "1.0.0",

"App ID": "88D98883-00D6-433A-AB67-3456F3E71838",
"App File": "$(PlatformDir)/MachineTendingApp.exe",
“Layout” : "full*,

"Pos_X" 0,

"Pos_Y" 0

}

(Figure 4) HMI Platform app Development Environment and Machine Tending
Registration
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(Figure 5) HMI Platform Machine Tending App
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({Figure 8) Path Planning Application of ROS
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Machine Tending System

(Figure 9) Virtual Robot and CNC Simulator Linkage
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