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Problem Statement

• Task: Categorize each line into 23 predefined categories
that indicate the hierarchy of the document structure.

• Previous work have done this by utilizing rich text
features, layout, and visional features.

• Aim: Obtain similar performances with a contextual
model on text only.

Contextual Model Construction

• Context of neighboring lines considered to account for the
continous nature of scientific documents.

• Sliding window attention added as an extra layer in
between sentence embedding generation and linear
classification to prevent computation time increasing
quadratically by document length.

Semi-Supervised Learning

• Semi-supervised learning frameworks: Unsupervised Data
Augmentation (UDA) and FixMatch.

• Data Augmentation: Back translation for strong
augmentation, Easy Data Augmentation (EDA) for weak
augmentation.

Unsupervised Data Augmentation FixMatch

Loss Engineering

Pooling for Sentence Embeddings

• Methods to generate sentence embeddings: [CLS] token,
mean pooling, and attention pooling.

Supervised Data AugmentationTraining Signal Annealing

• Semi-supervised learning: Improves overall performance
but does not improve inference on minority classes.

• Alternative: Engineer the loss term under a supervised
setting to emphasizes training on minority classes.

• Training Signal Annealing applies a moving ceiling on the
confidence of the model prediction such that only the
unconfident samples are trained.

• Supervised Data Augmentation adds a consistency loss
term to compute the divergence of the model prediction
between the labelled text and its augmented version.

Results

Data • Dataset split by
document instead
of by line.

• Additional labeled
test dataset and
unlabeled training
dataset used in
addition to main
SectLabel dataset.
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