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Conventional vs. Equi-Depth Single-Photon Cameras

Conventional 3D SPC
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EDH 3D SPC [Ours]

ED Histogram Distance  Distance Map
Raw spc Data Estimator

©30 - — True transient 2.6
= ﬂ X Photon Timestamps 2.4
Equi- dept S0 - \/ 2.2
histogrammer S 2.0
T 1l ¥

< .
- _J m N 1.4
N = 32 X WX .( )OO( W)«X m xxxxx 1.2

H x W Pixels 0 200 400 600 800 1000

Discretized time units No quantization error

EDH SPCs maintain distance accuracy with far fewer bins,
ideal for resource-constrained applications
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Count-Free Median Tracking Algorithm

CV update trajectories for
different update strategies

Counting early and late photons
for a given control value
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Optimized stepping algorithm achieves faster convergence,
lower variance and better accuracy than fixed stepping

Simulation Results: EDH and Distance Estimates

(a) CV Trajectories for HEDH* (b) CV Trajectories for PEDH [Ours]
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RMSE (cm) ¢ / 2% Inlier 1 / 20% Inlier T 16.9/16.6 /69.1 5.3/87.1/98.8
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PEDH tracks multiple quantiles simultaneously and
provides faster convergence than prior methods

(*Ingle & Maier, ICCP 2023)
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Hardware Results: Varying lllumination

RGB Image True Distance 16-bin EWH 16-bin HEDH 16-bin PEDH [Ours]
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3D Vision Tasks Enabled by EDH SPCs

RGBD Semantic
Segmentation

RGBD Visual Odometry 3D Reconstruction

=== Ground Truth Trajectory

me= 32-bin EWH | RMSE =0.713
we=== 32-bin EDH [Ours]/ | RMSE = 0.024
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