
▪ Loss for Unbalanced Problem. Softmax loss is not
appropriate for unbalanced problem because the loss
dosen’t consider the unbalanced distribution:

In order to make full use of weighted softmax loss and
center loss, we propose weighted softmax with center
loss:

▪ Multi-Task Learning. To use fundus image quality
information for improving DR grading, we propose
multi-task learning that train quality classification task
and DR grading task at the same time. As shown in the
bottom figure, the propose loss function in training
stage is defined as follow:

where Ldr denotes the softmax loss of DR grading task,
Lreg denotes the regularization loss.
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The fundus image quality has a significant effect on
the performance of automated ocular disease
screening, such as diabetic retinopathy (DR).
▪ Problem：

Quality Label: 0, 1 (poor / good quality)
DR Label: 0, 1, 2, 3, 4 (Larger number means the
severity of the disease becomes more significant)

▪ Task：
Input: image / Output: it’s quality and grade

▪ Challenge ：
➢ The poor quality images are little, which means the

dataset is unbalanced;
➢ There is no work using image quality to help grading

diabetic retinopathy.

➢ DR Grading and Quantitative Analysis. These results
show: i) b > a > c: Fundus image quality greatly impact
DR grading; ii) d > a: Our proposed FIQ-guided DR
grading method is effective; iii) e > b, f < c and the raise
of ratio: Explain why our proposed method is effective.

▪ We propose weighted softmax with center loss to
solve the unbalanced data distribution in medical
images.
▪ We propose FIQ-guided DR grading method based
on multi-task deep learning, which is the first work
using fundus image quality information to help
grade DR.

The label we released
in github

▪ Dataset ：
➢ Kaggle DR Dataset. The retinal images were

provided by EyePACS, and Kaggle organized a
comprehensive competition based on these images.

➢ Kaggle DR Image Quality Dataset. To verify the
effectiveness of our proposed loss and analysis the
influence of image quality qualitatively, we label
Kaggle DR Dataset as Image Quality Dataset. The
follow figure shows four instances of poor quality
images.

▪ Experiment ：
➢ Image Quality Classification. To evaluate each

softmax loss and its variant, we conduct ablation
experiments.


