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Context SR-CACO0-2: Diversity Benchmarking: Results Benchmarking: Results

Why microscopy image super-resolution via machine learning? 16 SISR methods.

3= SR-CACO0-2 contains the human epithelial cell line Caco-2 (ATCC Downstream task: cell detection/segmentation

Fast low resolution imaging HTB-37) Super-resolution task
3= Reduce phototoxicity: cell damage/death due to long exposure to light b= Real pairs: LR-AR L T T
to acquire high resolution images 5 4 scales: HR, LR (/2, /4, /8)
# Reduce photobleaching 3= 3 protein markers: Survivin (CELLO), E-cadherin or GFP-tubulin (CELL1),
3= Allow for the observation of instantaneous inter-cellular events with mCherry-Histone H2B (CELL2)
less damage to the cells 16,800 multi-cellular objects
= Live imaging videos with low quality under reduced light exposure Per-scale: 22,00 unique images (22 tiles), +9k patches (512 x 512)
License: Freely accessible under CC BY-NC-SA 4.0
Existing microscopy super-resolution datasets are: \ ‘ S— —

Very few
Private

May focus on high-end imaging techniques, like SIM (Structured
llumination Microscopy), BioSR dataset.

This limits research in machine learning-based super-resolution field.

MS-LapSRN

Why confocal microscopy? &=\Widely accessible

SR-CACO0-2: Capture . | -
Figure 8. Cell segmentation example using different methods: CELL2, X2. Red arrow for
_ Figure 5. lllustrative super-resolution visual results for X2, CELL2 across all SISR models. undersegmented errors; Blue arrow for oversegmented error; and green arrow for
Step 1. Lentiviral infection Step 2. Growing epithelial cysts in 3D . - . . )
boundary error. In all cases, the brightness has been enhanced just for visualization.
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Figure 2. Pre-processing of tiles to patches. S 1000 §°° 5 | ®
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Figure 4. Object-based analysis of cellular structures captured of all the 22,00 F.|gure 6. Access, code. F|ggre /. Fullarxiv paper: Sioure 10. Analvsis of cell seementation performance: CELLO. CELL2. X2
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high-resolution images (22 x 10 x 10).
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