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Computer
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CNN (convolutional neural network)



AI & Deep Learning

(N)atural
(L)anguage
(P)rocessing

RNN (recurrent neural networks)
BERT (Bidirectional Encoder Representations from Transformers)
GPT (Generative Pretrained Transformers)
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Text (Character) Encoding

American Standard Code for Information Interchange 
(1960s)

Morse Code 
(American, 1844; Continental, 1848; International, 1865)



American Standard Code for Information Interchange

Text (Character) Encoding

10 = line feed

13 = carriage return

32 = space

48 = 0

65 = A

? = 인



Unicode
Unicode Consortium 501(C)3 Mountain V iew CA 

A universal character encoding scheme 
initiated in 1987. The Unicode Consortium was 

incorporated in California  1991.



Unicode Code 
Spaces

Sources: 
(above) http://upload.wikimedia
.org/wikipedia/commons/8/8e/
Roadmap_to_Unicode_BMP.sv
g (modified by author); 
(right) http://www.w3.org/Inter
national/articles/definitions-
characters/



Digital Fonts

65 = A

65 =  A

65 = A

65 = A

65 = A

Glyphs 
mapped to 
encoding



236 157 184 = 인

236 157 184 = 인

236 157 184 = 인

236 157 184 = 인

Digital Fonts

Glyphs 
mapped to 
encoding



Text Encoding

진달내

나보기가 역겨워
가실에는
말업시 고히 보내드리우리다

寧邊에藥山
진달내
아름다 가실길에 리우리다

가시는거름거름
노힌그츨
삽분히즈려밟고 가시옵소서

나보기가 역겨워
가실에는
죽어도아니 눈물흘니우리다

진달내

나보기가 역겨워
가실에는
말업시 고히 보내드리우리다

寧邊에藥山
진달내
아름다 가실길에 리우리다

가시는거름거름
노힌그츨
삽분히즈려밟고 가시옵소서

나보기가 역겨워
가실에는
죽어도아니 눈물흘니우리다

51652458044523659882131013104
52084837244592440323250669442
00508921310440324989260031506
40457161310475685062949884324
42565517632483724523646300475
32508644753245796131013106383
93700250640342772366532131051
65245804452365988213105050047
49260017457963244032498924460
05064032602624753250864475324
57961310131044032498844571644
14447492441444749213104543255
18044536598825277613104934148
51655176515924714048159442563
24403249884507414954849436131
01310452084837244592440323250
66944200508921310440324989260
03150640457161310514535061246
02050500457683245576479325512
8457685086447532457960
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C N N s  &  I n f e r e n c e

Weight File 

(record of which 
features best 
predict/ describe 
objects in training 
set)

Something.weights 인
236 157 184

인
쇄

소
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(N)atural
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(P)rocessing



<?xml version="1.0" encoding="UTF-8"?>
<topics>
<topic>
<perio>로동신문</perio>
<date>1950년 6월 25일</date>
<side>3</side>
<ltitle></ltitle>
<part>보도기사</part>
<field></field>
<region></region>
<title>철도수송력의 강화 위해 기관차실동률 제고에!</title>
<stitle>신북청기관구 로동자들</stitle>
<text>
철도수송력의 강화위해 기관차실동률 제고에！  신북청기관구 로동자들  신북청기관구 로동자들은 ８.１５해방５주년을 철
도수송력의강화로써 뜻깊게 맞이하고자 기관차 수리의 질적제고를 위한 투쟁을 가강히 전개하고있다. 그들은 우선 기관차의 
질적수리제고를 위하여 낡은것을 용감히 퇴치하고 새로운 작업방법을 채용하는데 창발적노력을 기울이고있다. 수리직장로
동자들은 ４０여종에 달하는 수리공구들을 품종별로재검토한후 마모되고 일부손상된공구들을 전부 자체제작하여 새것으로 
보충하였으며 수리작업의 중요부속품인 각종바네등 종전에는 철도공장에 의존하던것을 자체에서 해결하고있다. 특히 리시
모동무의 ３분선반 쟉기수리개조와 신문식동무의 ６척선반 쟉기 개조등은 기관차의 수리능률을 현저히 제고시키고있다. 이
곳 로동자들은 사업과정에서 일상적으로 호상 련계를 긴밀히하며 항상 수리공정을 합리적으로 분공 하는동시에 생산협의회
의 역할을 높이여 성능이 좋치못한 기관차를 성능이 우수한기관차로 수리함에 빛나는성과를 거두고있다. 례를 들면 파시너 
５호 미가 ４４호등은 종전에는 자체성능을 ７０％밖에 발휘하지못하였었다. 그것은 대소단쇄기가심히 마모되였으며 변조
정이 규격대로되여있지않다는 로동자들의개별적 의견들을 종합하여 즉시 수리한 결과 지금에는 １１ １２렬차를 정시로 견
인하고있다. 특히 이곳 로동자들은 지난 ５월중에는 을동휴차로 버려두었던 푸렛치 ４호기관차를 계획외로 대수리하여 재생
시킴에 성공하였으며 국가에 막대한 리익을 주었다. 그들은 푸렛치 ４호 재생을 위하여 정기적으로 되는 생산협의회에서 이
의 재생에대한 구체적 방법들을 충분히 토의한후 매개 로동자들의 기능수준에 엄격히 기초하여 분공을 정확히 조직하였다. 
이리하여 ６월에 들어서면서부터 기관차의 실동률을 부단히 높이고있는바 현재 기대당 실동률은 １.４분기에 비하여 ７％나 
더 제고시키였다. 이곳 로동자들은 기관차수리의 질적 제고에 더한층 창발적 노력을 기울임으로써 년간주행계획을 자기들이 
맹세한 １０월１５일까지에 반드시 초과완수할 굳센 결의밑에 계속 힘차게 싸우고있다. 통신원 윤지월</text>
<author>통신원 윤지월</author>
</topic>
</topics>

<?xml version="1.0" 
encoding="UTF-8"? …

<철도수송력의 강화위해 기
관차실동률 제고에！ …

Vast amounts of 
historical, encoded text 

as input

(G)enerative
(P)retrained
(T)ransformer



(G)enerative
(P)retrained
(T)ransformer

<?xml version
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철도수송력의 강화위해 기관차실동률 제고에！

철도수송력의
강화위해 기관차실동률 제고에！

(G)enerative
(P)retrained
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Optical Character Recognition (OCR)

Natural Language Processing

Computer Vision
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AI
a bibliographic process

copies & 

accounts of difference  



“Bibliography is the discipline 

that studies texts as recorded 

forms, and the processes of their 

transmission, including their 

production and reception.”

D. F. McKenzie. Bibliography and the Sociology of Texts



“The domain of information science is 

the transmission of the universe of 

human knowledge in recorded form, 

centering on manipulation 

(representation, organization, and 

retrieval) of information, rather than 

knowing information”

— Tefko Saracevic. (2009). 
Information science. In M.J. Bates 
(Ed.), Encyclopedia of library and 
information sciences (3rd ed.) (pp. 2570–
2585). New York: Taylor and Francis. 

Association for Information Science and Technology website, 
“What is information science?” accessed February 3, 2022, 
https://www.asist.org/about/what-is-information-science/.



B i b l i o g r a p h y

Bibliography is the 
discipline that studies 
texts as recorded forms, 
and the processes of their 
transmission, including 
their production and 
reception.” 

D. F. McKenzie. Bibliography and the Sociology of 
Texts (Kindle Locations 135-136). Kindle Edition.

 

Βιβλιογραϕία    book-writing
 

 t h e  w r i t i n g  o u t  o f  b o o k s



書 글 서 誌 기록할  지 學 배울 학 

writing-record
 

r e c o r d i n g /  d o c u m e n t i n g  w r i t i n g  /  s t u d y  o f

Probably Japanese neologism. Chosŏn ilbo makes reference to a new 
Japanese journal called <<書誌學>> on January 25, 1933.



B i b l i o g r a p h y
 

Patrick Wilson Two Kinds of Power: An Essay on Bibliographical Control (1968)

Enumerative Descriptive  Analytical  Critical

Information Science Humanities  
}}“List Makers” “Studiers of Texts”



B i b l i o g r a p h y
 

Enumeration
Description

Analysis
Critique 

Copies
of 



目
錄
學

Enumerative Bibliography

규

장

총

목





H o w  P o e t r y  
M a t t e r e d  i n  

1 9 2 0 s  
K o r e a

Descriptive 
Bibliography



Descriptive 
Bibliography



“Greg’s authority [was] …  
rooted in classical and 
medievalist 
methodologies of textual 
criticism[; it] pivoted on 
the organicist historicism 
of stemmatics.” 

The Cambridge Companion to Textual Scholarship 
(Cambridge Companions to Literature) (Page 79). 
Cambridge University Press. Kindle Edition.

N e w  B i b l i o g r a p h y  /  
A n a l y t i c a l  
B i b l i o g r a p h y

[Books] are products 
of a particular 

manufacturing or 
technical process, 

and the study of that 
process for printed 

texts is usually called 
analytical 

bibliography.” 

Greetham, David. Textual Scholarship: An 
Introduction (Garland Reference Library 

of the Humanities) (Kindle Locations 438-
441). Taylor and Francis. Kindle Edition. 



Newly built Hansŏng Tosŏ Chusik Hoesa building, Haksaenggye (December 1920), unnumbered front matter (image from microfilm at the National 
Library of South Korea). The work of establishing Hansŏng Tosŏ’s printing facility was completed in April of 1921 and the first materials were printed
there in May by No Ki-jŏng. Before May of 1921, materials published by Hansŏng Tosŏ were printed at Ch’oe Nam-sŏn’s Sinmun’gwan.

Analytical 
Bibliography



Source: Han Chae-jun 한재준, ed., Han’gŭl kŭlkkol yongŏ sajŏn 
한글글꼴용어사전 (A dictionary of typographic terms for han’gŭl)
(Seoul: Sejong Taewang Kinyŏm Saŏphoe, 2000), 46.



Critical Bibliography 
(Textual Studies/ 
Critical Editing)









B i b l i o g r a p h y
 

Patrick Wilson Two Kinds of Power: An Essay on Bibliographical Control (1968)

Enumerative Descriptive    

Information Science

}“List Makers”
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Copy
I. a. Abundance, plenty.

 b. Fullness, plentitude.

II. A transcript or reproduction 
of an original.

複
寫

複복 겹칠 (overlap, compound)

寫사베끼다 (copy, imitate)
베
끼
다



CopyCopy serving 
information 
retrieval  

Distance of some kind 
(e.g. space)   



CopyCopy
Distance of some kind 

(e.g. space)   



Copy Copy
Distance of some kind 

(e.g. time)   



Transform. 化.
Latin transformāre, < TRANS- prefix + formāre to form>

trans, ‘across, to or on the farther side of, beyond, over’
化  to become, to change

https://www.oed.com/view/Entry/204575#eid17920679


 I. To render a reckoning.

Etymology: < Anglo-Norman acounter, aconpter, accomptier, accomptere, Anglo-
Norman and Old French acunter, Anglo-Norman and Old French, Middle French aconter, 

Middle French acompter, accompter to count, enumerate (c1100), to 
relate, tell, to include (something) in a reckoning, count 
in, to calculate (all early 12th cent.), to consider, deem, to 
value, consider important (c1280), to present financial 
accounts (early 14th cent.), to matter, be of account (mid 14th 
cent.) < a- A- prefix5 + cunter , conter COUNT v. Compare Old Occitan acomtar, acontar (c1150), post-classical 
Latin accomputare (1661 in a British source).The β. forms reflect Anglo-Norman and Middle 
French accompter , acompter , etc.: for the development of forms of this type and their history in French see 

discussion at COUNT v.
 

Accounting

https://www.oed.com/view/Entry/270756#eid125021205
https://www.oed.com/view/Entry/42619#eid8062414
https://www.oed.com/view/Entry/1195#eid215133859
https://www.oed.com/view/Entry/42619#eid8062414


Similarity, 
similitude 

Particularity,
Individuality 

Who or what determines? 
For what purposes?
In which contexts?

Copy Copy
Distance of some kind (e.g. time and/or space)   



Copies and Claude Shannon

“Schematic diagram of a general communication system,” 
in Shannon, “A Mathematical Theory of 
Communication,” 381, accessed 3 January 2020, 
https://archive.org/details/ 
bellsystemtechni27amerrich/page/n9

Shannon’s theory of communication became known as “information theory.” As a practical matter 
it is about making a copy at a distance. It would better be named Copy Theory . .  .



D e e p  L e a r n i n g

A s  B i b l i o g r a p h i c a l  P r o c e s s e s  



Deep Learning 

Automated pattern recognition 

copies and 
accounting for 
them facilitates 



C o n v o l u t i o n a l  
N e u r a l  

N e t w o r k s  

Deep Learning



C o n v o l u t i o n a l  N e u r a l  N e t w o r k s  



C o n v o l u t i o n

Feature 
(map)

plus

U s e f u l  
s i m i l a r i t y

a  
c o p y  



Weight File 

(record of which features 
best predict/ describe 
objects in training set)

Something.weights

字
229 173 151

c o p i e s  ( l i k e  t u r t l e s )  a l l  t h e  w a y  d o w n

Deep Learning

car
99 87 114 

인
236 157 184





Enumeration
Description

Analysis
Critique 



opportunities for deep learning



Early-to-Mid Twentieth-Century Korean Periodicals





Deep Learning Project 
at the National Library of Korea 

1910 1960

89,981 images 
 

1,009 rare 
(kwijungbon) 

periodical issues 

932 colophons
identified & transcribed 
automatically





Features

colophon

target

Section Model



Features

meaningful 
element

target

Segmentation Model



Features

labels for 
meaningful 
elements

target

Classification Model



Model 2 
(Avg. accuracy 78.6%)

Model 4 
(Avg. accuracy 95%)

Model 3 
(Avg. accuracy 92.7%)

Accuracy of Transcriptions 
of Colophons



00000242.Jpg
-------------------
1 年 :+相 印刷
2 치 遄年二月劃卿發가
3 定價傘 五錢宍
4 獎費 ●
5 京兼啣鄰會迵百平三番地
6 著 作 兼
7 發 行 者 丁 元 夑
8 京坡府薌迵三面 爾地
9 印 刷 者 鄭 敬 德
10 京所府苑痾三瞑番地
11 印 刷 所 朝鮮福瘖印한所
12 京撼府嘉覽載帝g七五地奮廉迵
13 發 行 所 侍天敎報社

Section Model
Segmentation Model
Classification Model



1910 1960

Chosŏn Inswae Chusik Hoesa
20%

Sŏn’gwang Inswae Chusik Hoesa
6%

Ch’angmun Inswae Chusik Hoesa
5%

Hansŏng Tosŏ Chusik Hoesa
5%

Hansŏng Tosŏ Chusik Hoesa Inswaebu
4%

3%

3%
2%2%2%

2%
2%

2%

2%

2%
1%

1%
1%

1%

1%

1%
1%

1%
1%
1%
1%
1%
1%
1%
1%
1%
1%
1%
1%
1%
1%
1%
1%1%

less than 1% 

Inswaeso 
responsible for 

producing 
932 

periodical 
issues. 

Deep Learning Project 
at the National Library of Korea 



Newly built
Hansŏng Tosŏ
Chusik Hoesa

building,
Haksaenggye
(December

1920),
unnumbered
front matter
(image from
microfilm at

the NLK).



Source: Han Chae-jun, ed., Han’gŭl kŭlkkol yongŏ sajŏn 
(A dictionary of typographic terms for han’gŭl)
(Seoul: Sejong Taewang Kinyŏm Saŏphoe, 2000), 46.

Type samples from page 101 of the May 1921 issue of Haksaenggye (top left), page 78 of the 
August 1922 issue of Chunghak Kangŭirok (top right), page 72 of the June 1935 issue of Ch’ŏrhak 
(bottom left), and page 157 of the November 1937 issue of Yadam (bottom right). 

1920s

1930s

Type samples 
from materials printed by Hansŏng Tosŏ Chusik Hoesa 



00000242.Jpg
-------------------
세계를 한 집으로 보고 사해를 한 형제로 본다 하면 말이
갓고 풍속이 갓고 역사가 갓고 이해가 가튼 한 민족은
더욱이나 한 집안 한 형제로 보게 될 것입니다. 설사 하는
일은 세계 전체를 표준한다 할지라도 세계가 하로 아츰에
한 집안 한 형제가 되야 가지고 세계 전체의 일을 할 수가
업고 민족과 민족이 어울려저 내 일도 전체의 일이오 네
일도 전체의 일이라 하는데서 其實 사해 형제의 본의가
실현될 줄로 생각합니다. 그것은 오랫동안 관계를 가저온
한 민족이 스스로 어울려지기 쉽고 관계맷기 쉬울 경우에
잇는 까닭이 안이겟습니까. 이 점에서 한 가지로 우리 朝鮮
동포라 하면 그 하는 일의 표준을 세계적이거나
민족적이거나를 물론하고스스로 동포와 동포가 손목을
잡고 일터에 나아가게 되는 것입니다. 더욱이 그 민족의
일을 그 민족이 자진하야 하지 안이하면 즉 자기의 맛튼
일을…

Full text transcriptions  
of the Periodicals held by the  National Library of Korea 



more opportunities for deep learning



Qisha Canon 
磧砂藏



Qisha Canon Encoding Project 
(Fo Guang Temple, Taiwan) 





Images 
from 

Whole 
Qisha 
Canon

Accuracy 
98~99%



AI authoring & 
the power to create 

AI solutions

Mo文oN
an introduction 



AI Authoring? 
What  i s



Microsoft Word is an authoring tool for documents and
 PowerPoint is an authoring tool for presentations 



Mo文oN             is an authoring tool for AI solutions



Mo文oN enables 
experts to quickly 
curate big data 

B i g  D a t a

E x p e r t s



and use various 
machine learning 
algorithms 

Machine Learning Algorithms

E x p e r t s



to author
custom 
AI 
solutions 

AI Solutions

Big Data

Machine 
Learning 

Algorithms

Experts



A Few Examples, 



Books of Korean Poetry



AI solutions for text encoding, an example 



Drag and Drop images of a rare book into interface



Quickly segment and label text



Use labeled images to build a custom AI solution for encoding similar rare 
texts, with just a few clicks



Use custom AI solution to label and encode similar text 



Use custom AI solution to label and encode similar text 



Export encoded text and related metadata to enable additional search and 
analysis



Some additional experiments, 



AI solutions for indexing, searching, 
and analyzing images, an example 



Drag and Drop image of Ajanta Cave into interface



Quickly segment and label portions of the image, 
the Buddha sitting in lotus position for example



Use labeled segments to build a custom AI solution for identifying similar 
visual elements in an image, with just a few clicks



Use custom AI solution to segment and tag similar elements in the image 
of Ajanta Cave 



Use the same custom AI solution to search, segment, and label related 
images, here a picture of the façade of Ajanta Cave XX from 1865 



Export labeled images, segments, and related metadata from growing database 
of images and labels to empower additional forms of search and analysis



How Ai Works
useful basics for librarians and researchers 

Wayne de Fremery
Dominican University of California 
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