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Historical document layout analysis

PENG Yang', WANG Dejun', MENG Bo', WU Yulong?, HU Zonghua®
(1. College of Computer Science, South-Central Minzu University, Wuhan 430074, China; 2. Wuhan Lilosoft Co., Ltd, Wuhan
430015, China)

Abstract: Document layout analysis converts scanned page images into fully searchable text, yet existing research
primarily focuses on structured and semi-structured documents. Compared with conventional structured documents, his-
torical documents pose greater challenges due to poor image quality and irregular layouts. To address these issues, we
augmented annotations on existing datasets and constructed a multimodal network that integrates textual content, docu-
ment images, and spatial features. Furthermore, we designed a relation prediction network that combines semantic simil-
arity with spatial adjacency to determine reading order, yielding the final layout analysis result. Our method achieves
mean average precision (mAP) scores of 92.4% and 85.6% on the LA-READ and LA-FCR datasets, respectively, with
total ordering accuracy (Acc) surpassing previous state-of-the-art results by 3.5% and 2.7%. Experimental results
demonstrate the effectiveness of our approach for historical document layout analysis.

Keywords: document understanding; machine learning; historical documents; page structure; layout analysis; reading

order; spatial features; semantic similarity
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Fig. 5 Sample drawings of ancient books (top) and mod-
ern historical manuscripts (bottom)
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Fig. 6 Construction of historical document region recognition image dataset
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Table 3 experimental results of text region recognition
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Table 4 mAP values for identifying various elements by
different models %
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Table 5 Experimental results of each method on reading
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Table 6 Results of ablation experiments on text region recognition %
. mAP
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Table 7 Results of ablation experiments on reading order
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Fig. 7 Comparisons of layout analysis effects of different
models
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