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0. Outline of Presentation

e Background: Portable OCT Images
e Algorithm: OCTDIff:

— Adaptive Noise Aggregation (ANA)
— Multiscale Cross Attention (MSCA)
— Loss Function with Clinical Quality Score

e Results: Quantitative and Qualitative
e Conclusions, Implications and Future Directions
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1. Introduction - Portable Optical Coherence Tomography
(pOCT)

Imaging Depth 2.9mm

Center Wavelength 840nm

Scan Range 8mm x 8 mm

Imaging Depth 2mm
Center Wavelength 840nm b
K
Scan Range 6.5 x 6.5 mm -

Zeiss Cirrus HD-OCT 5000 (high-res OCT) @CUMC Philophos KUOS 100, portable OCT
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2. Method
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2. Method - Adaptive Noise Aggregation (ANA)

portable OCT low-res q ( Xy I Xa, L y) commercial OCT hi-res
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2. Method

Multiscale Cross Attention (MSCA) UNet
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2. Method

Loss Function with
Clinical Quality Score

N
1 @ \? s
MSEoca = N ; (l - Squality) (s — 34)
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Score:

Reason (optional):

High quality image, well centered

Score:

Reason (optional):

Off center, cannot see nasal macula, cannot
see choroid
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3. Results

Table 1: Quantitative comparison of models on Philophos 84 and Synthetic 500 datasets. Arrows
indicate the desirable direction for each metric.

Philophos 84 Dataset Synthetic 500 Dataset| 1]
Model SSIM% 1 PSNR 1 LPIPS% | SSIM% 1t PSNR{1 LPIPS% |
SRCNN 39.7 18.4 493 91.7 28.2 9.21
VDSR 26.1 17.9 47.7 85.2 33.0 12.7
CycleGAN 58.4 29.2 28.3 95.3 30.3 179
Swin2SR 78.8 359 18.3 96.9 38.2 4.7
CDM 71.9 33.2 31.5 98.6 34.2 14.3
BBDM 87.2 353 27.9 98.1 42.7 6.2
OCTDiff(ours) 93.6 38.8 16.1 98.9 41.0 | Py
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3. Results

Input | SRCNN  VDSR  CycleGAN Swin2SR  CDM BBDM OCTDIff (Ours)|

Figure 4: Two examples of reconstructed images from baseline models and our proposed OCTDift.
The first row shows a right-eye (OD) scan, and the second row shows a left-eye (OS) scan. The
first and last columns correspond to the input low-resolution image and the ground truth (GT) high-
resolution image, respectively. Baseline methods include SRCNN [38], VDSR [39], CycleGAN [40],
Swin2SR [41]], CDM|[28] and BBDM[11]]. Red boxes highlight regions where notable degradation
or artifacts compared to GT. Each image is annotated with its BRISQUE score [42] to quantify
perceptual quality.
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3. Results - Ablation Study

Input Low-res MSCA ANA MSCA + ANA

GT High-Res

Residual
Map

Pixels > thr (0.1):  25.44% 3.36% 2.13% 1.37% !

Figure 5: An example of output image when toggling MSCA and ANA. The second row are the
corresponding residual maps of the images at top compare with GT on the right. At bottom, the ratio
of pixels that have a difference over 10% are shown.
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3. Result - Downstream Classification

- We trained three classification architectures: ViT, vanilla CNN, and SwinT.

- This evaluation was conducted independently for two representative ophthalmic tasks: glaucoma
diagnosis and age-related macular degeneration (AMD) classification.

Disease Class Model High Res.  Low Res. OCTDiff BBDM
ViT 744 +1.9  50.1 £1.8% | 745 +3.1| 62.0 £2.5%

Glaucoma CNN2D 934150 833422% | 935405| 81O0:+1.0*
SwinT 790 £2.6% A49.5:£30% | 55643 | 5741 £3.2
ViT 86.5+19 48942.7* | 858 +1.6| 79.5 2.1

AMD CNN2D 94.6 £0.9* 83.0+1.4*% | 964 +0.4| 91.8 +0.7*
SwinT 82.3+1.4* 494 +4+2.4% | 66.3 £1.8 64.9 +2.6
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4. Discussion and Future Directions
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4. Discussion and Future Directions

(1) latent space method and make image features as input
(2) test our model on natural SR datasets with similar image orientation

(3) actively extending training data size especially using different low-cost OCTs other than
Philophos such that our model can meet the industrial standard

(4) physically embedding OCTD:iff into low-cost OCT via NVIDIA Jetson Orin Nano GPU for
point-of-care image-capture and real-time diagnosis.

(5) post-hoc evaluation by ophthalmologists are also essential to ensure there are no
hallucinations to enable safe clinical use.
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