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Updates

* We clarify that it is the heat and battery drainage problems in AR devices that require
offloading of computationally intensive tasks to the edge.

* We list the kind of computationally intensive tasks that are required and give
references for further details.



Offloading Computationally intensive tasks

* The components of AR applications perform tasks such as real-
time generation and processing of high-quality video content
that are computationally intensive.

* As a result, on AR devices such as AR glasses excessive heat is
generated by the chip-sets that are involved in the computation
[IDEV_HEAT 1], [DEV_HEAT _2].

* Additionally, the battery on such devices discharges quickly when
running such applications [BATT_DRAIN].



Computationally intensive task: Processing of
scenes

* The AR application that runs on the mobile device needs to first track the pose (coordinates and orientation) of the user's
head, eyes and the objects that are in view.
* This requires tracking natural features and developing an annotated point cloud-based model that is then stored in a database.
* To ensure that this database can be scaled-up, techniques such as combining a client-side simultaneous tracking and mapping and a
server-side localization are used [SLAM_1], [SLAM_2], [SLAM_3], [SLAM_4].
* Once the natural features are tracked, virtual objects are geometrically aligned with those features.
* This is followed by resolving occlusion that can occur between virtual and the real objects [OCCL_1], [OCCL_2].

* The next step for the AR application is to apply photometric registration [PHOTO_REG]. This requires aligning the
brightness and color between the virtual and real objects.

» Additionally, algorithms that calculate global illumination of both the virtual and real objects [GLB_ILLUM_1],
[GLB_ILLUM_2] are executed.

* Various algorithms to deal with artifacts generated by lens distortion [LENS_DIST], blur [BLUR], noise [NOISE] etc are
also required.



Computationally intensive task: Generation of
Images

* The AR application must generate a high-quality video that has the
properties described in the previous step and overlay the video on
the AR device's display- a step called situated visualization.

* This entails dealing with registration errors that may arise,
* Ensuring that there is no visual interference [VIS INTERFERE],

* Finally maintaining temporal coherence by adapting to the movement of
user’s eyes and head.



Next Steps

* Questions, Comments and Suggestions are invited to improve the draft.
* Adoption by the WG?
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