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Abstract
CNNs have made a tremendous impact on the field of computer vision in the last
several years. For dense image classification tasks, CNNs usually assign a label to each
pixel individually. To enforce spatial coherence, CNNs are often combined with CRFs.
CRF optimization includes a regularization term that helps to obtain a spatially consistent
labeling. The weight of the regularization term, usually learned from the training data,
is fixed to the same value for all images. However, for optimal results, it is best to use
a different amount of regularization for each image depending on the image content and
the reliability of the label probabilities learned by CNN. We propose to learn the regularization weight from training data for each individual image. To this end, we construct
a dataset where the optimal regularization weight for CRF optimization has been precomputed for each image. We use a CNN with a standard architecture, but the input is
tailored to our problem. The input is the image itself and the label probabilities produced
by CNN, since the regularization weight depends on both. The output of our CNN is
the regularization weight, which is then used with a CRF optimizer in a post processing
step. We test the effectiveness of our approach on the task of salient object segmentation.
We show that accuracy improvement can be achieved when using regularization weight
learned on per-image basis as opposed to using a single regularization weight learned for
all images in the dataset.
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Introduction

Convolutional Neural Networks (CNNs) [12, 17, 20] have led to tremendous successes in
computer vision in the past several years, initially excelling in image classification tasks [17,
20]. Fully convolutional neural networks [25] proposed an efficient way to apply CNNs to
the problem of semantic segmentation, a task where each image pixel needs to be assigned a
label. Now CNNs are being used for a variety of pixel labeling problems, such as semantic
segmentation [10, 25], stereo correspondence [6, 34], optical flow [9], etc.
CNNs label each image pixel individually based on the estimated label probabilities. Due
to the overlap in the receptive fields, the label probabilities produced by CNN at nearby pixels
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