100 EE)

Focal Track

ook
\ ¥ 4
Harvard SEAS

Motivation
Small, passive, low power depth sensors Size &

The KI-I-I-I V]S]Qn :Li* i"“'x_k_h ﬁ
Benchmark Suite @ Vision.middlebury.edu

A project of Karlsruhe Institute of Technology B Y *) ;
and Toyota Technological Institute at Chicago & 5’ AT ¢

Imaging Model

Thin lens, Gaussian PSFs
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Depth from differential defocus Edges
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Depth and Confidence with
Oscillating Lens Deformation

Qi Guo, Emma Alexander, Todd Zickler

Focal Tracking Lens PrOtotype
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Depth maps for different confidence levels
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End-to-end Calibration

Computational tree Loss functions
/ C / / Z / L(Ztruea Za C)
A A _— '
A A 7 _ 7 p\1/p
. /o g —ws ! (mean(| truel ')
A A 2. Area under sparsification Benefits of accommodation (>75 cm range, < 4cm error)
.S o / / ag;ajwi/ cUrve Accommodation
’ A i A mean (\ - sort (|Z — Ziruel, C)) '
.k FoF jk=0,1,2,... i ]
]7 . . [ .5’7 : - . J )\ — 1 1 | 1 1
derivative (foi @ __N""’N'N—l"'+ |
order / %4 / / we / £ 1 Sparsification curve
// VeI / 32 | K | Rl
W | s |7~ Without accommodation
LY AR
0 o 0 / L,
Lz 4 / 1 / Sparsity (top x% confident)
CalibratiOn reSUItS — Initialization — 0.5-norm — 1-norm — 2-norm  — AUSC
0.14 1.0 0.14 . . Colnf I>O. 9 . . 0.35
AO.lZ— sl AO.lZ— - EOBOJ\ -
gO.lO— o ol §0.10— //— gO.ZS— -
_ o 2 |

Confidence level Confidence level True depth (m) Confidence level



