








RankMatch: A Novel Approach to Semi-Supervised Label Distribution Learning Leveraging Rank Correlation between Labels

Existing semi-supervised techniques often fail in Semi-Supervised Label Distribution Learning (SSLDL) because, during training
on labeled data, the model focuses solely on minimizing the overall similarity between the predicted and true label distributions
(e.g., using KL divergence as the loss function), without learning the rank correlation among labels. This neglect of label ordering
leads to biased pseudo-labels.



Problem Statement and Notation



Supervised training phase . First, this work adopts the KL divergence as the loss function, where 𝐴ug! 𝑿𝒊  denotes the data augmentation applied to the input.



Supervised training phase: To generate more reliable pseudo-labels, we propose a pairwise relevance ranking loss:



Unsupervised training phase: An ensemble learning approach is used to assign pseudo-labels to unlabeled samples.

The average of the model outputs from multiple weak augmentations of unlabeled images is used as the pseudo-label distribution. Then, 
KL divergence is used as the loss function.



Unsupervised training phase: flexibly utilizing the ranking relationships between pseudo-labels



A collection of numbers: A collection of four LDL images and emotions.

Twitter-LDL: A large-scale visual sentiment distribution dataset built from Twitter, containing eight distinct emotions: pleasure, anger, awe, satisfaction, disgust, 
excitement, fear, and sadness. Approximately 30,000 images were collected by searching various sentiment keywords such as "sadness," "heartbreak," and "grief." 
Eight annotators were then hired to label the dataset. The final Twitter LDL dataset contains 10,045 images.

Flickr-LDL: A subset of the Flickr dataset. Unlike other datasets that use sentiment words to search for images, the Flickr dataset collects 1200 adjective-noun 
pairs, totaling 500,000 images. We hired 11 annotators to label this subset with eight common emotions. The final Flickr LDL dataset contains 10,700 images, with 
roughly equal numbers of images in each category.

Emotion6: We used six category keywords and their synonyms as search terms, collecting 1,980 images from Flickr for Emotion6. 330 images were collected for 
each category, and each image was assigned to only one category (dominant sentiment). Emotion6 represents the sentiment associated with each image as a 
probability distribution, containing 7 intervals, including Ekman's 6 basic sentiments and neutrality.

RAF-LDL: RAF-LDL is a multi-labeled facial expression dataset containing approximately 5,000 diverse facial images downloaded from the internet. These 
images vary in sentiment, subject identity, head pose, lighting conditions, and occlusion. During the annotation process, 315 trained annotators were employed to 
ensure each image was annotated a sufficient number of times independently. Images with a multi-peaked label distribution were selected to constitute RAF-LDL.
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