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INTRODUCTION

Microaneurysms (MAs), the earliest pathognomonic signs

QUANTITATIVE RESULTS

Table 1. Comparison of different methods on IDRID.

Pixel-level Image-level

of Diabetic Retinopathy (DR), present as sub-60 um

Method Source
AUC ACC FI SEN SPE AUC ACC FlI  SEN  SPE
lesions in fundus images with highly variable photometric AnoDDPM  CVPR,, 8176 9991 5334 6362 9993 7190 7692 6250 5556 88.24
CPC WACVa3 7677  99.93 4975 5363 99.96 7745 80.77 7059 66.67 88.24
: . : DAE MedlAo;  71.52  99.69 3564 4323 9972 5686 5385 50.00 66.67 47.06
and morphologlcal characte ristics, rendermg manual HACDR-Net  AAAL, 5638 9507 4.03 1882 9512 63.07 6538 5263 5556 70.59
v | AE[doprimar] MICCALy  75.06 9924 1952 50.88 9927 6275 61.54 5455 66.67 58.82
' _1 ' _ Dif-fuse TMI,,  81.82 99.95 6955 63.65 9997 71.57 73.08 63.16 66.67 76.47
streening n oton y ld bor-intensive but also error prone. GatingAno PRy, 7873 92.07 1149 63.04 92.09 5425 53.85 4545 5556 52.94
DTU-Net WACV,; 7570 99.95 5868 5144 9997 68.63 6923 60.00 66.67 70.59
WDT-MD Ours 82.80 99.96 7443 6561 99.98 8595 8846 8235 7778 94.12

Table 2. Comparison of different methods on e-ophtha MA.

Pixel-level

Image-level

Method Source
AUC ACC Fl SEN SPE AUC ACC Fl SEN SPE

AnoDDPM CVPR>5 7926 9996 3209 5856 9997 60.00 61.54 S51.61 5333 66.67
CPC WACV 3 76.28 9998 3534 5257 9998 6542 66.67 58.06 60.00 70.83
DAE MedIAo; 72.64 9995 2196 4531 9996 5708 5641 5143 60.00 54.17
HACDR-Net AAAl, 54.13 98.03 3.53 9.56 08.04 41.67 4359 31.25 33.33 50.00
AE[d,ptimarl MICCALyy  78.86 9998 3221 5775 9998 62.08 64.10 5333 5333 70.83
Dif-fuse TMI 54 80.82 9996 3248 61.67 9996 61.25 61.54 5455 60.00 62.50
GatingAno PRoy 7827 98.83 2253 5845 9884 63.33 64.10 5625 60.00 66.67
DTU-Net WACV 5 80.72 9998 4299 6146 9998 4958 48.72 4444 53.33 45.83
WDT-MD Ours 81.08 9999 5770 6216 9999 7083 71.79 64.52 66.67 75.00

LHALLENGES

1. The inherent risk of learning “identity mapping” still persists in existing frameworks based on diffusion models.

2. The inability to distinguish MAs from other anomalies leads to high false positives, undermining clinical utility.
3. The suboptimal reconstruction quality of normal features hampers the performance of anomaly detection.
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1. Identity mapping -> We propose a noise-encoded image conditioning mechanism for diffusion-based MA detection.
2. High false positives -> We introduce pixel-level supervision signals in training through pseudo-normal pattern synthesis.
3. Suboptimal reconstruction quality -> We propose a wavelet diffusion Transformer architecture.
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