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INFRARED PLENOPTIC CAMERAS



1A. Motivation : Plenoptic imaging systems (IR)

Infrared image : Raw data
Corrected infrared image by traditional 

methods (linear correction)

Linear correction

We need precalibrate camera
We need to know response of  sensor 
previously

Noisy infrared images:

• Low energy photons
• Defects in sensor manufacturing 



2A. Introduction: Plenoptic cameras

Fourier Slice Photography Operator: Plenoptic algortihm

Matrix of  images (𝑳𝒇): Plenoptic Data or Light Field



2A. Expected Result: Different objects plane in focus



3A. Denoising by an Infrared plenoptic camera

Under different perspectives, fixed pattern noise doesn’t move between different perspectives 
,hence, it behaves like an object in infinity

Significant 
change

Almost no change !!!

Perspective 1

Perspective 2

FPN no change from any 
perspective  as  object at 
infinity



3A. Set-up: Infrared plenoptic camera

Acquisition Method



3A. RESULTS:



BIOLOGY

• Optical Tweezers
• Time resolve membrane fluctuation

Spectroscopy



1B. Motivation: Measurement in biological systems

Proceso ∆𝒙𝒔𝒕𝒆𝒑
(𝒏𝒎)

Instrumentati
on Ref.

Kinesin moves along microtubules 8.3 ± 0.2 Single OT [1]

RNA polymerase (RNAP) moving in 
DNA transcription

0.37 ±
0.06 Dual OT [2]

Red blood cells Membrane
Fluctuation 34.0 ± 0.7 Single 

TRMFS [3]

We need instrumentation with resolution as  high as possible

• Optical Tweezers
• (OT)

Time resolve membrane fluctution spectrocopy
(TRMFS )



Figura 4. Dual Optical Trap. 
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2B. Introduction: Optical instrumentation for biology
DUAL OPTICAL TRAP



2B. TIME RESOLVE MEMBRANE FLUCTUATION SPETROSCOPY (TRMFS)

Single TRMFS

Dual TRMFS

Dual TRMFS

Single TRMFS
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3B. RESULTS: DUAL OPTICAL TWEEZERS:



Research  on 
Different Glucose
Concentratios

Research  on 
resveratrol
protective effects

3B. RESULTS: Single and dual TRMFS:
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4. Conclusions and perspectives

IR Plenoptics cameras could be an relevant alternative to
decrease its cost of calibration and make easier this process

Dual TRMFS must to be studied deeper in terms of correlation 
and the possible improvements of spatial resolution applied to
fluctuation measurements. 




