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Problem (M Proposed Method: SpecTrack

Current laser speckle imaging based - Speckle patterns are random dot patterns

tracking techniques are unable to formed when laser light reflects off rough

reliably detect absolute multi-axis of surfaces and captured by an imaging sensor.

objects with minimum hardware - Different poses result in varying speckle

complexity in a dynamic setting. patterns, particularly when using a laser with
multiple wavelengths (multiple peaks in the surface s

: spectrum).
Aim @ .

L » Rotating the surface along the
Accurately capture absolute multi-axis y-axis results in overlapping

rotations with a single lensless camera speckle images.

utilizing laser speckle imaging. » Using the Fast Fourier

Transform to get the
magnitudes of speckle image

@ from various poses (y-axis

Speckle image
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roation, z-axis rotations, and

Method Type  Rot. DOF  Sensors  Acc. (°) This is the demonstration of overlapping
This work Absolute 3 1 0.3* speckle images if the laser light has
Gibson et al.  Absolute 2 1 0.6 .. exactly two wavelengths.

Heikkinen et al. Relative 2 2 -

Others:

XMultiple sensors. -
X3 degrees of freedom. s Coded
X Absolute rotations. b ol BB ° surface (@l
XDynamic settings. \ 5

Testbed

Dataset collection & validation.

nemmRRY prT X We chose this coded surface for its

i ", 0% >, 90° high signal-to-noise ratio and the
straightforward interpretation of
its magnitude image.

= Ours!

We trained a lighweight neural network on the collected dataset to
retrieve poses, using the captured speckle images as inputs.
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