
Reading status. The detailed review below preserves the earlier literature synthesis and its proposed 

ARIA-NBV adaptations. Recommendations about model inputs, training stages or implementation are 

research proposals, not a description of the current system or evidence of measured benefit. The active 

thesis and implementation specify the current choices.

Project Aria: Actor-Visible Egocentric Sensing
Primary source. Project Aria: A New Tool for Egocentric Multi-Modal AI Research [1].

Local source. main.tex, device.tex, tools.tex, and mps.tex.

Related ARIA-NBV pages. EFM3D/EVL, ASE dataset, semi-dense point clouds, and oracle RRI API.

Core contribution

Project Aria (Project Aria) is not a Next-Best-View (NBV) planner. It is the egocentric sensing contract 

behind ARIA-NBV. The paper introduces a wearable research device with calibrated, time-aligned multimodal 

streams and a tooling/MPS stack for trajectories, calibration, semi-dense mapping, gaze, and related perception 

products [1].

For ARIA-NBV, the key point is boundary-setting: Project Aria-style observations define what the actor may 

plausibly see, while Aria Synthetic Environments (ASE) meshes and GT annotations provide offline supervision/

evaluation only.

The camera examples in Figure 1 make the distinct image streams concrete.

Figure 1: Project Aria camera samples: monochrome SLAM views flank the RGB view, with eye-camera images 

on the right. This sensor illustration does not imply that every stream is used by the scorer. Reproduced from 

[1, Fig. 2; arXiv v3].
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Verified paper signals

signal source-backed detail ARIA-NBV relevance

Sensor suite The device includes RGB, SLAM, 

eye-tracking, IMU, audio, and 

other sensor streams with calibra

tion/time-alignment requirements.

Candidate scoring must re

spect calibrated egocentric camera 

streams rather than assuming per

fect RGB-D input.

VRS/tooling Project Aria records and exposes 

sensor data through VRS and Pro

ject Aria tools.

Cache lineage should preserve 

stream identity, calibration, and 

source versions.

Machine Perception Services 

(MPS) trajectories

MPS produces closed-loop trajec

tories and pose products.

Provides the actor-visible pose/

reconstruction state for ASE-style 

snippets.

Online calibration The MPS/tooling stack handles 

online calibration products.

Frame lineage and calibration 

source must be stored with rollouts 

and offline labels.

Semi-dense point clouds MPS produces semi-dense maps 

rather than dense GT geometry.

ARIA-NBV’s current reconstruc

tion proxy is semi-dense point sup

port, not a full mesh.

ARIA-NBV adoption

The actor-visible state should stay limited to deployment-plausible evidence:

actor-visible input examples

calibrated streams RGB/SLAM images, intrinsics, extrinsics, time align

ment

pose and history current/historical rig poses, Motion Trajectory Data 

(MTD), selected view history

reconstruction proxy semi-dense Point Cloud (PC), visibility/support 

metadata

learned state Egocentric Voxel Lifting (EVL) occupancy/evidence, 

predicted Oriented Bounding Box (OBB) support

candidates candidate poses, candidate cameras, feasibility and 

Validity Mask (validity mask) metadata

GT meshes, GT OBBs, GT masks, and dense target crops are offline oracle/evaluation assets. They can produce 

labels, but they should not enter the actor-visible input for the main OBS-SEL / PRED-Q / GT-EVAL protocol.

Do not adopt

• Do not assume dense depth at inference.

• Do not treat MPS/semi-dense points as ground truth; they are observed reconstruction evidence.

• Do not leak ASE meshes or GT object boxes into target selection or candidate scoring.

• Do not claim real-time AR guidance before incremental state updates and lightweight scoring are demon

strated.

Open risks / caveats

• Calibration, frame, and timestamp mistakes can make visually plausible recordings but invalid labels.

• Semi-dense point support can be sparse or biased; RRI must remain explicit about the reconstruction proxy.

• Any rollout/Q store should preserve source lineage: stream, pose, calibration, mesh/version hash, and 

candidate-generation config.



Terminology

Dataset

ASE – Aria Synthetic Environments: Synthetic indoor dataset with simulated Aria observations, trajec

tories, and scene annotations. The thesis uses ASE reference meshes and rendered depth to measure target 

reconstruction improvement. Semidense actor evidence is a separate input, not the default oracle reconstruc

tion source.

MPS – Machine Perception Services: Project Aria services that derive poses, mapping, and other percep

tion outputs from recordings. MPS-style poses and semidense points describe available sensing products. 

They should not be confused with the ASE-depth reconstruction used by the current oracle evaluation.

MTD – Motion Trajectory Data: Device poses over time, usually represented as a sequence of 6-DoF 

transformations. MTD supplies the logged egocentric trajectory used to define snippet state, current recon

struction context, and candidate-view reference poses.

Project Aria – Project Aria: Meta's egocentric research-device and tooling ecosystem for calibrated, time-

aligned multimodal sensing. ARIA-NBV treats Project Aria and its MPS-style products as the actor-visible 

sensing contract, while ASE meshes remain offline supervision and evaluation assets.

Geometry

OBB – Oriented Bounding Box: Box described by a center, orientation, and three extents. It approximates 

an object extent and defines a local target frame. Semantic class and confidence can accompany the detection 

but are not geometric properties of the box itself.

Model

EVL – Egocentric Voxel Lifting: Architecture that lifts synchronized egocentric image evidence into a 

gravity-aligned voxel feature volume. EVL belongs to the EFM3D framework. Its features and prediction 

heads provide observed spatial evidence; they do not by themselves supply observations from unvisited 

candidate poses.

Planning

NBV – Next-Best-View: Selection of a sensor viewpoint to improve reconstruction under a limited acquisition 

budget. A myopic selector ranks immediate improvement; a finite-horizon planner also values views that 

enable useful later acquisitions.

validity mask – Validity Mask: Boolean indicator whose true entries identify admissible candidate actions. 

It constrains selection separately from utility prediction. An invalid-action mask has the opposite polarity. 

Label availability and stored-successor availability require separate indicators.

Reconstruction

PC – Point Cloud: Collection of sampled three-dimensional points representing geometry. Point coordinates 

may coincide while remaining distinct samples. The oracle concatenates observation clouds before shared 

fusion, cropping, and capping; treating this operation as set union would erase multiplicity.
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