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1 [bookmark: _Toc504713888]Summary
This document provides some considerations about optical see-through AR devices and video see-through AR devices. The purpose is to help to clarify which type of devices to initially address in this work item.
2 Description 
Subclause 4.8.1 of TR 26.928 refers to several types of devices for Augmented Reality (and Virtual Reality). One device types is AR glasses, for which subclause 4.8.1 states the following:
“For AR Glasses, design constraints are significantly more important. In particular, design constraints apply in terms of sleekness, weight and power. The processing power is expected to be low to avoid battery consumption and thermal dissipation. Wireless AR glasses are commercially compelling”

Furthermore, the same subclause distinguishes between two types of AR glasses: “optical see-through” glasses and “video-see through” glasses:
“AR is typically associated to using glasses, also referred to as optical see-through. However, AR experiences may be achieved using HMDs with video-see through functionalities”.

Detailing this distinction between “optical see-through” and “video-see through” devices, one can say that the optical see-through devices provide a direct access to the surrounding world. Whatever the optical system they used by these devices for displaying augmented video and text to the user, the light from the real world directly reaches the user’s eyes through the glasses. 

Many optical see-through devices are now available on the market. One example of this type of devices is the Everysight’s Raptor headset (https://everysight.com/), designed for cycling, for which the AR overlays are limited to an unobtrusive projection in the visual field. Another example device is the recently released Nreal Light glasses (https://www.nreal.ai/light/), which overlay digital content to the physical world.

Video see-through devices, on the other hand, do not provide direct visual access to the surrounding world. Altertanitevely, they make the surrounding environment visible to the user using a display system (e.g., LCD, projection, etc.). This is typically the case with head mounted displays (HUDs). Examples of video see-through devices (which may also be called video pass-through devices) include Varjo XR-3 (https://varjo.com/) and Lynx R1 (https://www.lynx-r.com/). The advantage of video see-through devices is their ability to also offer a complete immersive experience.

The following table provides a comparison of the capabilities of the Nreal Light optical see-through device and the Lynx R1 video see-through device:


	Feature
	Nreal Light
(optical see-through)
	Lynx R-1
(video see-through)

	Tracking
	Degrees-of-Freedom
	6 DoF
	6 DoF

	
	Type
	Inside-out via 2 integrated cameras
	Inside-out via 2 integrated cameras

	
	Capabilities
	hand
	hand

	
	Frequency
	?
	?

	Display
	Type
	Binocular OLED
	Binocular LCD

	
	Refresh Rate
	60 Hz
	90 Hz

	
	Colour (subpixel)
	Diamond pentile 
	RGB stripe

	
	Spatial Resolution (per eye)
	1920x1080
	1600x1600

	
	Brightness
	1000 nits
	?

	
	Field-of-View
	52 ° 
	90 ° 

	Optics
	Type
	Optical see-through
	Video see-through

	
	Optics
	Birdbath optics
	Freeform prism

	
	Interpupillary Distance
	Not adjustable
	Adjustable (56 – 72 mm)

	Device
	Type
	Smartphone tethered
	Standalone

	
	Weight
	88 g
	500 g



3 Discussion
Optical see-through devices have the advantage of not requiring any additional video streams for rendering the surrounding environment. The natural light passing through the lenses of the device provides the user with a clear and natural view of the surrounding environment and does not add additional rendering latencies since the only media data that needs to be streamed by the device is the AR data. Therefore, even display systems with limited capabilities can offer the user a high level of experience, as demonstrated by the Everysight system.

Prioritizing optical see-through devices will allow us to focus on the overlaid AR data that is displayed on the glasses and synchronized (time and space) with the real word. It will make possible to offer a good level of user experience relying on relatively lower KPIs, in terms of FoV, resolutions, etc., and leads to lighter constraints on the design of the glasses, making easier the emergence of near to mid-term solutions.
4 Proposal
Based on the discussion above, it is proposed to initially consider optical see-through devices in the MeCAR work item.
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