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Proper performance of maintenance activities requires the use of technical manuals, procedures and checklists by the
maintainer. The frequent need to change pages to follow the step by step procedure or to reference a drawing/pictorial
increases the time and cost to complete maintenance. The need for so many different resources also increases the
likelihood of mistakes and the need for rework.

The solution is the use of augmented or mixed reality (AR/MR) technologies for the maintainer. AR/MR technologies on
the market today are either head mountable devices, allowing hands free access, or in tablet devices, which could be
positioned for hands free accessibility. Both types of devices are able to display digital data, including the above
mentioned technical manuals, procedures and checklists, but they also display videos and access the Internet. Some
devices are wired, while others are wireless. Voice control is also a common feature, allowing the hands free access, but a
single digit selector is also available for high noise environments.

Outfitted with an AR/MR device the maintainer would have hands free access to any technical documentation while still
being able to see the equipment and keep the tools in his/her hands. However, the use of the AR/MR device can be more
than just a digital assistant holding a digital document in front of one’s eyes. The AR/MR device could be a guiding
instructor identifying each part and their order in the procedure through AR tags that display information when viewed. The
AR/MR device could also identify when parts are missing or being installed in the wrong orientation. An AR/MR device
would also allow the maintainer to wirelessly control certain devices. Finally, the AR/MR device would be able to record
videos or still pictures to be sent to a subject matter expert (SME) for assistance. If the need for assistance is immediate,
the SME can communicate with the user in real time through a live feed. For a more detailed analysis of the environment,
the AR/MR device would allow the maintainer to scan their surroundings and create a three-dimensional image of the
space so that the SME would be able to see exactly what the maintainer is seeing without having to travel to their location,
reducing maintenance time and cost.

The use of this technology is currently being explored by manufactures and independent developers. NSWC Philadelphia
has procured or is in the process of procuring Microsoft's HoloLens, Epson’s Moverio BT-200 and BT-300, ODG’s R-7
Smartglasses, and Meta’s Meta 2 Development kits to explore use cases in the Navy. Testing has been initiated regarding
the ability for distance support. Communication between two Hololens has been successful in testing. This allowed the
users to see what the other is seeing, as well as having the ability to share annotations among the users. The application
of this technology to enhance the maintainer’s ability to accurately and quickly perform maintenance activities requires an
evaluation of the technology in a realistic environment. NSWC Philadelphia’s Land Based Engineering Station, which has
a working DDG51 Main Machinery space onsite, would be an ideal environment to evaluate these AR/MR devices.

The business case for this application still needs to be developed. However, since technical manuals and procedures are
already digitalized, and AR/MR devices only cost around $500-$3000 per device, the ROI of this application should be
exceptional.
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