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3. Fully-connected Conditional Random Field (CRF)
4. Jung et al.

5. Chagaset al.
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2. Shinetal.

3. Convolutional
4. Pooling

5. Fully connected
6. Feature map
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Classification of Figuresin Scientific Documents Based on a
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for Information Science and Technology (IranDoc). Tehran. Iran
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Abstract
There are two ways to retrieve information from figures:. context-oriented and

content-oriented. The content-oriented methods use the visual content of the figures
for retrieval. However, scientific figures are complex, so they need to be classified
first before using content-oriented methods to extract information from them. This
paper presents a classification method for scientific figures. The training data for the
classification task was chosen from Ganj, a rich source of Persian scientific
documents. The training data consisted of 5892 figures randomly selected from
dissertations and theses of Ganj in seven different fields. Experts labeled the figures
into six classes. natural photos, maps, x-y diagrams, tables, structured diagrams or
flowcharts, and statistical diagrams. The training data was unbaanced, so
augmentation methods were used to increase the number of figures in
underrepresented classes. Scientific images from different classes, in some cases,
look very similar, so finding features that can distinguish themis difficult. We applied
deep learning methods that learn the features directly from the images. Due to the
scarcity of data, we used neural network with fewer layers and parameters. We found
that networks that were pre-trained on a large image database performed better. Our
research shows that the pre-trained VGG16 network with sixteen layers can classify
scientific images with 97% accuracy.

Keywords. Image retrieval, Scientific image classification, Deep learning,
Information management.
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