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1. Problem Statement

Pixel binning is used in low-light and high
frame rate scenarios

Single-image super-resolution can be
used for upscaling (e.g., VDSR [Kim2016])
Novel tetromino-shaped pixel binning
proposed for higher image quality
Locally fully connected reconstruction
network (LFCR) used for reconstruction
[Grosche2021]

Proposed method achieves up to +1.92
dB gain in PSNR compared to
conventional SISR
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2. Sensor Layouts and Compressed Sensing
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3. Experimental Results
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Tetromino sensor from [101]| 3427
Geared 8x8 T-tetromino 3430
4x4 T-tetromino (prop.) 3449
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Low-resolution sensor
+BIC[41] 33.66/0.9631 | 25.67/0.8820
+VDSR [25] 36.20/0.9746 | 28.92/0.9299
+LFCR+VDSR [15]|| 36.01/0.9739 | 28.73/0.9283
4x4 T-tetromino (prop.)
+L-ISDE[19] 34.49/0.9695 | 26.94/0.9050
+LECR (only) [15] || 36.84/0.9771 | 29.59/0.9386
+LFCR+VDSR [15]{| 37.32/0.9785 | 30.54/0.9475




4. Visual Comparison

Tetromino sensor 4x4 T-tetromino  4x4 T-tetromino
Reference LR sensor LR sensor from [16] sensor (prop.) sensor (prop.)
section +BIC + VDSR [25] + L-JSDE + L-JSDE + LFCR+VDSR

Section from image 10 30.27 dB / 0.8081 30.63 dB /0.8370 33.96dB /09171 34.23 dB/0.9195 35.88 dB /0.9490

Section from image 10 31.56 dB/0.9108 33.96 dB/0.9384 32.98dB/0.9284 33.42.dB /0.9360 38.76 dB/0.9748




5. Algorithm Runtime

6. Conclusions

Sensor layout: Implementation:
@ Low-resolution sensor B/* on CPU
5P 4x4 T-tetromino sensor B/% on GPU
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O  Investigated tetromino pixels for novel sensor layout
concepts
©  Asimple 4x4 cell is proposed
©  Superior reconstruction quality than larger tetromino
tiling
O Superior reconstruction quality than conventional 2x2
binning
O Reduce aliasing artifacts compared to single-image
super-resolution
O +1.62 dB in PSNR compared to 2x2 binning with VDSR
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