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What is a Lighthouse ?

Sensors

1- https://www.vive.com/nz/support/vive-pro-hmd/category_howto/verifying-your-setup.html 3 &@ -
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Why the Lighthouse ?
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1- Windolf M, Gétzen N, Morlock M. Systematic accuracy and precision analysis of video motion capturing systems--exemplified on the Vicon-460 system. J Biomech. 2008 4 &@%—
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How does the Lighthouse system
work ?
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Basestations and Sensors

Photo-diode

Processing IC

« Photo-diode: S1.3
« Processing IC (TS4231): $2.2

Total; S3.5

Basestation: $160

1- https;//www.roadtovr.com/next-gen-lighthouse-base-station-bring-rapid-cost-reductions/
2 - https;//www.roadtovr.com/valves-lighthouse-base-station-action-inner-workings-explained/
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Light-beam Pattern

Lighthouse V1 Lighthouse V2
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Receiving the Laser

Envelope
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2D Localization Example

Receiver

LH-B

110 °
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Extension to 3D
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Angled Planes —
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Lighthouse Summary
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L.ocalization

13

cza—



Repurposing Valve's SteamVR 2.0 for an Open-Source, Low-Cost Motion Capture System

Camera Assumption \@

.é Z=1

Robot plane
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Stereo Vision

REAL-WORLD

Photogammetry
l.\_.f)BJECT |

'Camera 1 Camera 2‘ I - v

R,t

1- https;//3dscanexpert.com/realitycapture-photogrammetry-software-review/

2 - C.Godarg et. al, “Digging into Self-Supervised Monocular Depth Prediction ”, 2019
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3D Essential Matrix
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* OpenCV function:

e cv2.findEssentialMat()
Robot plane




Perspective N-Points

Real World Object

o
» |
Known

Markers

Repurposing Valve's SteamVR 2.0 for an Open-Source, Low-Cost Motion Capture System

Sensors

* 4 Known Correspondence
Points

* NO need to be coplanar

* OpenCV function:
e cv2.solvePnP()
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How well does this work?

Metric Measurement

Single SQHSOI’1 Mean Euclidean Error 6.2 mm
Tracking Std. Dev. 9.3 mm
4 Sensors ° Mean Euclidean Error ——
Tracking Std. Dev. 9.9 mm
Static | X 0.125 mm
Precision Y Sl
YA 0.137 mm

1- Alvarado-Marin, Said, et al. "Lighthouse Localization of Miniature Wireless Robots." IEEE Robotics and Automation Letters (2024).
2 - Taffanel, Arnaud, et al. "Lighthouse positioning system: dataset, accuracy, and precision for UAV research." arXiv preprint arXiv:2104.11523 (2021). 1 8
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Lighthouse V2 in Practice
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TS4231 Breakout Board
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Raspberry Pi Pico 1/2

LH2 Decoder Implementation Y TYY,
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Bitcraze — LH2 deck

https://store.bitcraze.io/collections/decks/products/
lighthouse-positioning-deck
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Thank youl!




