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				Remote Monitoring, Alarms & Notification

Remote Control		遠隔モニター、アラーム信号等の送受信

遠隔操作		Basic Automation



				Program Management & Orchestration

Results Management		複数機器を協調動作させるプログラム管理

機器から出力されるデータの管理		Orchestration



				Preventive & Predictive Maintenance

Device & Fleet Management		予防・故障予測に基づく保守

個別機器や機器群のリソース管理		Service & 
Asset Management
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Towards robotic laboratory automation Plug & play: Survey and concept
proposal on hing-free robot integration with the lapp digital twin
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ARTICLE INFO ABSTRACT = — z ——
ic The Laboratory Automation Plug & Play (LAPP) framework is an over-arching reference architecture coneept

Laberory Autonaten for the integration of robats in life science lebosatorics. The plug & play natuse les in the fct that ssanual

Micbile rbotics comiguration red this paper

:""“"‘W' macltin s proposed that outlines the types of information that must be provided for each relevant component of the ®

w’::‘nm:' o system. In partieular, for the devices interfacing with the robot, the robat positions must be defined beforehand /

Pt in 8 device attached coordinate system (CS) by the vendor. This CS must be detectable by the vision systern of ] e

R o ot o ooy ks e . e ok e o B e, W, e b+ e OPC Unified Architecture
of tending the machine by performing the pick-and-place type tramspartation of standard sample carriers. This FOUNDATION
basic use case s the primary scope of the LAPP-DT framewark. The hardware scope s imited to simple beachtop
and mobile manipuators with parallel grippers at this siage. This papes first provides an overview of rlevant
iteraure and stateof.the-art solations, after which it ouelines the framework on the eoncepeusl level, followed Part 210: Relative Spaﬂal Location
by fhe specification of the relevant DT parameters for the robot, for the devices and for the faciity. Finally,
sppcopriste technologies and strstegies ore identified for the iplementation. OPC 40010-1

Introduction the positions § 1

(encoded in th
‘This article is the second in the series Towards Robotic Laboratory Au-  these pieces of
tomation Plug & Play. The first paper outlined the concept in a high-level  pable - after Ic
fashion and stated the fundamental goal for the Laboratory Automa-  device in a plu
tion Phug & Play (LAPP) framework: o provide a comprehensive, over- The LAPP §
arehing reference architecture and abstraction laer for robot-focused  is now used by
labaratory automation [1). The top level in this context is the process  in automated
representation and seheduling layer, which serves the orehestration of  MoMa anatom
the workflows. Thi ion and control as- components:
pects considering various types of (semi-Jautomated laboratory devices |y oy

OPC UA for Robotics Release 1.00.1

Part 1: Vertical Integration
2023-01-12

(such as liquid handlers, pate sorage, centrfuges, incubators and read- e |
ers) as well as sboratary robors. Rrere

“The framework sims to simpliy the itegraton and setTp PIOCES: . v
of manally setting up the communication and teaching oy b | Release 1.00
tons. As a crucial part of the LAPP framework, the digital twin (DT) AMoMa ca .

layer enables the storing and sharing of the Tobotrelevant information  5°0pe, which 1
in regard to the various components of the system. Most importantly, ~ Smpler robots

2019-07
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OPC 40010-1 (Edition 1.0, 2019-07) is identical with VDMA 40010-1:2019-07

Following figure (Figure 19) shows different representalions how, for example, the
SpatialObject of the LinearUnil can be described

Figure 19 - Possible representations of the linear unit from the previous example
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