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111 Table. 1 Disease labels and semantic attributes in fundus image dataset. 161
112 . . 162
113 Disease label Attributes 163
114 Normal central reflux of macula 164
115 Age-related macular multiple small drusen, extensive intermediate 165
116 degeneration-carly (AMD (early)) drusen, hemorrhage, macular edema 166
117 Age-related macular multiple small drusen, hemorrhage, macular edema, 167
118 degeneration- atrophic (AMD (atrophic)) geographic atrophy 168
119 Age-related macular hemorrhage, macular edema, extensive intermediate 169
120 degeneration-exudative (AMD (exudative)) drusen 170
121 Central serous chorioretinopathy macular edema, reduced fundus tessellation, 171
122 intraretinal fluid 172
123 Retinao vein hemorrhage, vitreous hemorrhage, striate, 173
124 occulusion branch (RVO (B)) intraretinal hemorrhage 174
125 Retinao vein hemorrhage, macular hemorrhage, 175
126 occulusion central (RVO (C)) intraretinal hemorrhage 176

Macular hole macular hole

127 177
128 Epiretinal membrane ERM 178
129 Non-proliferative diabetic retinopathy hemorrhage, micro aneurysm 179
130 Proliferative diabetic retinopathy hemorrhage, neovascularization, proliferative tissue 180
131 Preperimetric glaucoma disc change, conus 181
132 Glaucoma-early disc change 182
133 : - 183
134 Glaucoma-moderate disc change, enlarged cupping 184
135 Glaucoma-severe disc change, enlarged cupping, pale optic disc 185
136 Myopic maculopathy disc change, macular hole, CRA, tessellated fundus 186
137 Myopic choroidal neovascularization hemorrhage, geographic atrophy, tessellated fundus 187
138 Papilledema disc change, papilledema 188
139 Retinitis pigmentosa macular edema 189
}j? Non-glaucomatous optic nerve atrophy disc change }g?
142 192

Table 1 shows the disease labels of twenty types of retinal disease and the corresponding attributes. It can be seen that even
143 ble 1 shows the discase labels of f retinal di d th ding attrib b h 193
144 within the same kind of disease, different levels contain different symptoms that correspond to different attributes. Both of 194

the disease labels and attribute labels are annotated by multiple ophthalmologists. In the disease attribute annotation, there
145 he disease labels and attribute label d by multiple ophthalmologi he di ib ion, there 195
146 are three kinds of labels: 0 means the absence of this attribute in this disease, 1 means the presence of this attribute in this 196
147 disease. And there is a particular label of 2, which means this attribute is unrelated to this disease. No matter this attribute 197
148 appears in this disease or not, it has no contribution to this disease. So when this attribute label equals to 2, this attribute is 198
149 treated as missing. 199
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Table 2 shows the complete attribute recognition results in the ImageNet-150K-sub dataset. It can be seen that by considering

Tabel 2. Attribute recognition comparison on ImageNet150K-sub.
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Attribute Ratio | ResNet50 | DeepMAR | ADINet

Black 0.12 57.2 65.2 75.2
Blue 0.0235 66.3 76.1 81.4
Brown 0.0895 62.8 71.6 78.2
Gray 0.0265 61.8 67.7 73.6
Green 0.0315 52.9 65.2 78.9
Orange 0.012 57.3 69.0 73.4
Pink 0.0075 574 67.8 721
Red 0.0435 59.3 76.2 75.1
Purple 0.003 64.1 81.7 83.2
White 0.111 67.6 78.7 82.3
Yellow 0.03 514 54.8 69.5
Colorful 0.029 51.2 56.7 73.8
Spots 0.0655 61.7 71.2 79.8
Stripes 0.033 52.7 62.3 75.6
Rectangular | 0.0525 57.2 67.8 77.8
Round 0.0295 52.2 73.2 82.6
Columnar | 0.0335 56.2 71.1 68.2
Sharp 0.0185 68.5 78.9 76.7
Metal 0.168 73.2 85.3 87.5
Wooden 0.039 67.9 73.4 76.5
Furry 0.282 64.5 77.8 81.4
Has tail 0.137 63.4 743 78.9
Has born 0.0195 513 58.7 67.6
Bipedal 0.047 67.8 68.5 70.3
Quadruped | 0.1055 66.6 71.1 75.2

Average * 60.4 70.5 76.6

CVPR

#****

the correlations between the attributes, the overall performance is increased. By calculating the weight prediction and

integrating them into the attribute prediction, the performance can be boost significantly. Only three attributes have lower
performance than the previous method of DeepMAR. Other attribute recognition accuracies and overall performance are

higher.
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349 Figure 1. Ablation study of the methods of LwF and EEIL with ImageNet-150K-sub and fundus images. 399



