
Relative Uncertainty Learning for Facial Expression
Recognition Supplementary Material

A Visualization results on MNIST and CIFAR.

We provide visualization results on MNIST and CIFAR to show our uncertainty learning method
also works well on datasets besides facial expression recognition (FER) tasks. We plot the most
uncertain images according to RUL learned uncertainty values of CIFAR-10 in Figure 1. We utilize
red rectangles to mark images that are misclassified and green rectangles to mark images that are
rightly classified. It is shown that 53 out of 104 uncertain images are misclassified by the network
which indicates our relative uncertainty learning (RUL) can learn large uncertainty values to the hard
images which are more likely to be misclassified. To make a contrast, we display the images with
the smallest uncertainty values in Figure 2 and the network gets 100% accuracy on these samples.
From Figure 1, 2, we can draw the conclusion that the images with large uncertainty values tend to
have ambiguous objects which are easily confused with other objects while the images with small
uncertainty values tend to have obvious objects.

Figure 1: The most uncertain images in CIFAR-10, the label and the predicted label are marked at
the top of each image. Red rectangles mean wrong classification while green rectangles mean right
classification. The network only gets 49% accuracy on these most uncertain images. Better zoom in
to view each label of the image.

We also display the most uncertain and certain images of MNIST in Figure 3,4 according to RUL
learned uncertainty values. The figures show that the uncertain images are difficult samples that are
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