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Abstract

This written report aims to outline some potential benefits of AR technology in manufacturing and processing both immediately and in the future, as well as some available AR wearable and mixed reality technologies.  In addition, the report will explore how these systems are integrated into the latest supervisory control and data acquisition (SCADA) and HMI technology.  It also describes how making real-time information available at a glance to empower operators via AR leads to increased efficiency, productivity, and safety. 

Figure 1: AR Concept Image from Emerson, (July 2022), ‘Augmented Reality for a Real 	Industrial World’.
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Introduction

AR smart glasses are worn over the user’s eyes like regular eyeglasses.  They work by superimposing computer-generated or digital graphics, images, videos, animations, and three-dimensional holograms over real-world environments as viewed by the user at their designated points of view to provide ‘live’ machine or process information.

Augmented reality uses technology to make such a layer of information accessible to people to blend one’s perception of the actual world with digital content about it generated by computer software.  This technology comes in a myriad of forms: from wearables and smart glasses that use retinal projection to put a display in the wearer’s eyeball (e.g., Google Glass was a very noticeable AR headset, the Vaunt by Intel is much less conspicuous) to the more commonly used smartphones.  The AR layers that are added can be sensory (e.g., sound, video, graphics, or haptics) or simply data based.
(Farshid et al, 2018, p.659)

Traditionally, monitoring and control of plant, equipment and process information have seen operators working at fixed PC-based human machine interfaces (HMIs) within control rooms.  The integration of augmented reality (AR) technology into HMIs and the availability of mobile and wearable devices is helping to redefine the approach to running industrial machines, untethering manufacturing and processing plant personnel from their workstations and helping develop them as mobile, digital workers.

(Emerson, 2022, p.1)
Figure 2:	Development of AR/VR technology from 1830 to 2020
Kaixuan et al, (2021), ‘Nanowire-Based Soft Wearable Human–Machine Interfaces
for Future Virtual and Augmented Reality Applications’[image: Timeline
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Aims and Objectives

We at PLATCON Ltd. hope to receive a Welsh Assembly grant to assist with developing a test AR system.  The AR system will integrate with Emerson’s Movicon Next SCADA software to demonstrate the functionality to potential customers, staff, and students at the UWTSD in Swansea.

While working with the UWTSD, the project will aim to develop a test system that will allow the live visualisation of machine information by looking at the machine using either AR eyeglasses or a mobile phone/tablet whilst the cell is running in production.  Alternatively, if the machine is on stop due to an unknown fault, the operator can be informed what the problem is by looking at the machine whilst wearing the AR smart glasses or using their phone or tablet.

Traditionally this type of information would be gathered and viewed either on an engineering/management laptop or computer screens in a control room monitored by control room operators.

It is not intended for the AR smart glasses to replace the existing control room SCADA screens displaying factory information but to work alongside them and give the wearer instant access to the required machine/process information in the user’s view.

Implementation Methodology

The implementation of augmented reality is generally based on some form of real-world anchor used for navigation and to provide context-based information to the user.  The most common form of anchor is a unique pattern image such as a data matrix, but other forms of anchors can be used, such as a geometric form that the system can detect automatically.  By connecting virtual objects to anchors, it becomes possible to orient and also correlate virtual objects to real-world objects.  To enable the user to see the virtual objects and interact with the system, some sort of hardware device is used.

(Syberfeldt et al, 2017, p.9120)

There are three categories of such devices:

1. Head-worn devices, e.g., Head Glasses.
2. Hand-held devices, e.g., Mobile phone or tablet.
3. Spatial devices, e.g., Projector or holograms

The mobile, tablet or smart glasses inbuilt camera scans and captures the area of the user’s view field.

The device scans the selected portion of the environment to identify the location (Via 2D matrix code, for example) on which to overlay the pre-defined information from the SCADA software.

The device requests the pre-defined layout information generated by the SCADA system or pre-loaded to the mobile app or device.

The device then compiles, produces, and displays a complete image with pre-determined graphical content overlayed on the real-world view as seen by the user.

In order to effectively design a project architecture that is compatible with AR, Emerson has developed applications that can communicate with the Movicon.NExT supervisor server, display content and interact with the system via the AR device.  For example, a mobile application is available, which can be run on the AR device’s local CPU and, when connected to the Movicon.NExT supervisor, can display screens compatible with the device.  The system can be configured to enable the user to create custom information which can be manipulated using voice commands and gestures.  Customization and interactions can be integrated in a specific application project, either autonomously or with support from Emerson.
(Emerson, 2022, p.12)

Emerson has also designed an application for the Windows 10 HoloLens, capable of running projects created locally using Movicon.NExT.  HMI projects for HoloLens can be created to connect individual tags over the network across devices or between supervisory systems, using both Wi-Fi connectivity and IIoT protocols such as MQTT.  Thanks to its ability to seamlessly display content to operators while they are out in the plant, HoloLens can bring considerable efficiency to plant personnel.
(Emerson, 2022, p.12)

Fig 3: Concept images of PLATCON’s robotic cell viewed using AR glasses 1.  Informing the engineer that an MCB has tripped, and 2.  Operational live OEE information.
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Recommendations

Initial AR development work will be evaluated with a demonstration robotic inspection cell for the food and beverage industry.  The scheduled delivery to the UWTSD is in May 2023, incorporating a SCADA system developed by PLATCON Ltd.

This trial aims to determine whether Augmented Reality for industry can turn new workers into experts and drastically reduce the amount of operator training required for employers’ standard operating procedures.

Considering the overall social and economic impact of increasing automation through AR is also imperative.

While AR can lead to many benefits, including improved production and quality, it can also lead to job losses and social inequality.

All the above points must be carefully considered to mitigate any adverse effects.
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Appendices

Figure 4: Microsoft HoloLens 2
Taken from 10 BEST Augmented Reality Glasses (Smart Glasses) In 2023 Website
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Features:

· 52 degrees of freedom (Edition 1 had 34); 47 pixel per degree or 2048 x 1080 pixels per eye.
· Transparent lenses, HD 8 MP camera, numerous sensors to track user position from all sides, and a microphone for voice inputs.
· Current updated HoloLens 2 has two 2K 120 Hz (refresh rate) display that projects to overlay 3D color 3D images over natural spaces so the user sees mixed reality and can interact with virtual 3D models and holographs.
· Eye and hand movement tracking to place mixed reality content appropriately and allow proper interaction by the user.
· Popular for enterprises in remote training, remote collaboration, logistics, assembly lines, etc.
· HoloLens 2 used for developing mixed reality apps with Unity and Azure for free trials.
· Remote assist option allows for data sharing and collaboration.
· 4GB RAM, Storage 64 GB.  Weighs 20 OZ.
· CPU: Custom-built Microsoft Holographic Processing Unit (HPU Generation 2); Qualcomm Snapdragon 850.
















Figure 5: Magic Leap One
Taken from 10 BEST Augmented Reality Glasses (Smart Glasses) In 2023 Website
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Features:
· 50 degrees field of view (bigger than that of HoloLens 2 and HoloLens 1) with 4:3 aspect ratio.
· 1300 pixels per eye; 120 Hz refresh rate; supports 16.8 million colors.
· Vibrating haptics, hand-held controller with 6 degrees-of-freedom tracking like the desktop VR controllers, rear trigger and button at the front.  LED lights can activate to indicate where to press in apps.
· 8GB RAM of which 4 is available for apps; 128GB of storage, but only 95GB is free, audio input, and ambient audio.  Supports real and virtual spatial audio.
· Nvidia Tegra X2 processor, CPU–2x Denver 2.0 64-bit cores, 4x ARM Cortex A57 64-bit cores.
· Bluetooth 4.2, Wi-Fi 802.11ac/b/g/n, USB-C.
· Sees from 14.6 inches to infinity.
· Prescription inserts are available.























Figure 6: Google Glass Enterprise Edition 2
Taken from 10 BEST Augmented Reality Glasses (Smart Glasses) In 2023 Website
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Features:
· 720 p video support, 80 degrees field of view camera.
· Now with assisted GPS, faster and more reliable dual-band WiFi connectivity, faster processor, and upgraded 8MP camera for HD images and videos.
· 2GB RAM and 32 GB memory; Camera acts as a release switch and Glass Pod removable from the main frame and can be attached to safety glasses for use on factory floors.
· Hinge sensor to determine if the hinge is open.
· Voice commands and built-in earphones.
· Enterprise edition is for businesses and enterprises.
· Qualcomm Snapdragon XR1 710 processor chip.
· USB-C port, Bluetooth 5, and Wi-Fi 5 support.
· Android 8.1 Oreo support; Glass O operating system.
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