(£ 5)

FRERH]

SFoTE 12 A 11 A
Year Month Day

AL (L) mXER

(Doctoral thesis abstract)

THFELHERE E7HERILEHER
B SCHR (major)
(Ph.D. candidate) SERK 29 £ A% (Admission year)
FEEFEE 17834303 K4 NGUYEN CONG KHA
(student ID No.) (Name)
FHREHR KA o1 TEAs
(Name of supervisor)
W 3 RE H Hp E B AL IR 00 FE s SCERRRR DR A
(Title) An Attempt to Recognize Historical Documents of Chinese
Origin

MEE (2000 SERRE)
(Abstract (400 words))
KB - FaXEBLH5TH IV, BEL, AIXOHEIEREATZ &,
(in English or in Japanese)
The recognition of Chinese original documents is interesting in many countries

[

because they prove invaluable properties about the culture, economy, and politics
of their era. To recognize historical documents, we first need a high accuracy OCR
(Optical Character Recognition). In the thesis, the author presents different
approaches to make OCR: over—segmentation approach, semantic segmentation based
approach and segmentation—free approach. He shows the advantages and disadvantages
of each approach and how to improve the recognition rate for OCR. The first approach
starts with segmenting the text-line into unconnected components. Some parts of one
character pattern may be segmented into small components, so it is called as
over-segmented methods. Then, pre—trained OCRs are used to recognize separated
components and combined components. Some unconnected components are combined
together based on geometric features. The recognition result is combined with a
linguistic context and a geometric context to get final results. Semantic
segmentation based methods are methods that firmly segment text pages into isolated
character segments, then use OCRs to recognize each of them and combine with a
linguistic context to improve recognition results. The last one is the combination
of a pre-trained CNN (Convolution Neural Network) and an LSTM (Long-Short Term
Memory) with CTC (Connectionist Temporal Classification) without segmentation




steps. In the thesis, the author alsoc presents a digital archiving system for the
Nom script which is an ancient script used in Vietnam from the 10" to 20*" century.
The basic system includes four modules: pre-processing, character segmentation,
character recognition and revising the result by users. From the basic system for
digitizing Nom, he describes some improvements for the system with deep convolution
neural networks. The improvement of the system shows better results than the previous
system. Finally, this thesis presents a Character Attention Generative Adversarial
Network named (CAGAN) for restoring heavily degraded character patterns in mokkan
so that OCRs improve their accuracy and even help archeologists to decode them. The
network is based on the U-Net like architecture with skip connections, and it is
trained by the proposed loss function including the common adversarial loss (global
loss) and the hierarchical character attentive loss (local loss). He made an
experiment on 118 categories of most common Japanese Kanji characters, collected
from severely damaged historical documents called Heijokyo mokkan written during
the Nara period in Japan. The experiment shows that the method restores the shapes
of characters and improves the recognition rate significantly, which is helpful for
archeologists to decode damaged character patterns.






