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In this research project, aiming to realize an image recognition model that
achieves high image recognition performance even when using small data sets, we developed
SkipResNet, which is a neural network composed of a generalization of the grid neural network
concept. SkipResNet is a neural network for image recognition that includes the Gate Modules
developed in this research project, and has a mechanism that can dynamically change the calculation
path. Performance evaluation using standard image datasets confirmed that the image recognition
performance of SkipResNet is higher than that of existing models and that high image recognition
performance can be achieved even with transition learning using small datasets.
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top—-1 acc. top—1 acc. top—-1 acc. top—1 acc.
model (224x224) (256x256) (288x288) (320x320)
ResNet—34 0. 7553 0. 7622 0. 7654 0. 7665
SkipResNet—34 0. 7675 0. 7759 0.7778 0. 7782
ResNet—50 0. 7901 0. 7953 0. 7964 0. 7954
SE-ResNet-50 0. 7991 0. 8055 0. 8081 0.8072
SkipResNet—-50 0.8041 0.8103 0. 8120 0.8104
ResNet—-101 0. 8036 0. 8100 0. 8095 0. 8086
SE-ResNet-101 0.8102 0. 8157 0.8184 0.8177
SkipResNet-101 0.8139 0.8217 0. 8234 0. 8208
ResNeXt-50-32x4d 0. 7973 0.8015 0. 8030 0.8011
SE-ResNeXt—-50-32x4d 0.8041 0. 8093 0.8117 0.8110
SkipResNeXt—-50-32x4d 0. 8067 0.8125 0. 8131 0.8126
ResNeXt-101-32x4d 0. 8066 0.8102 0.8112 0.8101
SE-ResNeXt—-101-32x4d 0. 8085 0.8137 0. 8165 0.8188
SkipResNeXt-101-32x4d 0.8139 0. 8203 0. 8216 0.8210
ConvNeXt—-T 0. 8157 0.8171 0. 8157 0. 8094
SkipConvNeXt-T 0. 8158 0. 8205 0. 8224 0. 8224
ConvNeXt—S 0.8314 0. 8344 0.8341 0. 8307
SkipConvNeXt—-S 0. 8333 0. 8367 0.8374 0. 8375
ConvNeXt—B 0. 8355 0. 8376 0.8372 0. 8350
SkipConvNeXt-B 0. 8337 0. 8391 0. 8399 0. 8400
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Model Backbone mAP (box) mAP (seg)
Cascade Mask RCNN ResNet—50 0. 44806 0. 38977
Skip—ResNet-50 0.47716 0.41421
Cascade Mask RCNN ResNet—-101 0. 44813 0. 38817
Skip—ResNet-101 0. 48224 0.42012
Cascade Mask RCNN ResNeXt-50-32x4d 0. 45450 0. 39470
Skip—ResNeXt—-50-32x4d 0.47445 0.41304
Cascade Mask RCNN ResNeXt-101-32x4d 0. 46085 0. 39817
Skip—ResNeXt—-101-32x4d 0. 48862 0.42241
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Model Backbone aAcc mIoU
UPerNet ResNet-50 0.8019 0.4194
Skip—ResNet-50 0.8016 0. 4244
UPerNet ResNet-101 0. 8101 0. 4402
Skip—ResNet-101 0.8138 0. 4443
UPerNet ResNeXt-50-32x4d 0. 8036 0. 4269
Skip—ResNeXt—-50-32x4d 0.8074 0. 4339
UPerNet ResNeXt-101-32x4d 0.8114 0. 4407
Skip—ResNeXt—-101-32x4d 0.8185 0. 4565
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