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CKFont2: An Improved Few-Shot Hangul Font Generation Model
Based on Hangul Composability
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ABSTRACT

A lot of research has been carried out on the Hangeul generation model using deep learning, and recently, research is being carried
out how to minimize the number of characters input to generate one set of Hangul (Few-Shot Learning). In this paper, we propose a
CKFont2 model using only 14 letters by analyzing and improving the CKFont (hereafter CKFont1) model using 28 letters. The CKFont2
model improves the performance of the CKFontl model as a model that generates all Hangul using only 14 characters including 24
components (14 consonants and 10 vowels), where the CKFontl model generates all Hangul by extracting 51 Hangul components from
28 characters. It uses the minimum number of characters for currently known models. From the basic consonants/vowels of Hangul,
27 components such as 5 double consonants, 11/11 compound consonants/vowels respectively are learned by deep learning and generated,
and the generated 27 components are combined with 24 basic consonants/vowels. All Hangul characters are automatically generated
from the combined 51 components. The superiority of the performance was verified by comparative analysis with results of the zi2zi,
CKFontl, and MX-Font model. It is an efficient and effective model that has a simple structure and saves time and resources, and can
be extended to Chinese, Thai, and Japanese.
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Fig. 1. Hangul's Initial, Middle and Final Components and Consonants/Double-Consonants/Compound-Consonants,

Vowels/Double Vowels and 51 Components
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Fig. 2. Examples of Double Consonants and Compound
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Fig. 3. Hangul is Decomposed or Combined into Components,
and Double/Compound Consonants and Vowels can be
Decomposed or Combined into Basic Consoants/Vowels Again
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Fig. 5. Example of Creating Double Consonants
and Compound Consonants/Vowels Using Unicode
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Table 1. Double/Compound Consonants Combining Rule

dbl/cmpnd
idx co.nsnt combining rule consnt
(unicode) .
(unicode)
1 7| 12593 | 12593 + 12593 — 12594 | 12594 | ™
2 v 12396 | 12599 + 12599 — 12600 | 12600 | ™
3 = 12599 | 12610 + 12610 — 12611 | 12611 4
4 = 12601 | 12613 + 12613 — 12614 | 12614 | »
5 o 12609 | 12616 +12616 — 12617 | 12617 | =*
6 | v | 12610 | 12593 + 12613 — 12595 | 12595 | =
7 A | 12613 | 12396 + 12616 — 12597 | 12597 | =
8 o 12615 | 12396 + 12622 — 12598 | 12598 |
9 Z 12616 | 12601 + 12593 — 12602 | 12602 | =
10 | = 12618 | 12601 + 12609 — 12603 | 12603 | =
11 = 12619 | 12601 + 12610 — 12604 | 12604 | =
12 | 12620 | 12601 + 12613 — 12605 | 12605 | =
13 o 12621 | 12601 + 12620 — 12606 | 12606 | =
14 | 5 12622 | 12601 + 12621 — 12607 | 12607 | =
12601 + 12622 — 12608 | 12608 | =
12610 + 12613 — 12612 | 12612
Table 2. Compound Vowels Combining Rule
vowels cmp vowels
idx (unicode) combining rule (ui icode)
1 F | 12523 12523 + 12643 — 12624 12624 | W
2 | F | 12625 12625 + 12643 — 12626 12626 | W
3| 112627 12627 + 12643 — 12628 12628 | 1
4 | 91| 12629 12629 + 12643 — 12630 12630 | 1
5 | | 12631 12631 + 12523 — 12632 12632 | 1}
12631 + 12523 + 12643
6 | u| 12635 133 12633 | -}
7 | + | 12636 12631 + 12643 — 12634 12634 | 4
8 | r | 12640 12636 + 12627 — 12637 12637 |
12636 + 12627 + 12643
9 | —| 12641 e 12638 | -
10| 1| 12643 12636 + 12643 — 12639 12639 | -
12641 + 12643 — 12642 12642 | 4
Table 3. Example of Characters Combining Rule
u:i}(lzirde char |initial| mdl | final init(i:;mbl;lllcrlllg ru:nal
) | 9|9 | O G e ) | )
44032 7} il 3 - 12593 | 12623 -
44033 zt a t a0 | 12593 | 12623 | 12593
44036 7 i t v | 12593 | 12623 | 12596
44039 z 7 t = | 12593 | 12623 | 12599
44040 z l b = 12593 | 12623 | 12601
44041 Ay l } Eal 12593 | 12623 | 12602
44602 # n } Eil 12593 | 12623 | 12603
44048 z n 3 = 12593 | 12623 | 12609
44049 & a t v | 12593 | 12623 | 12610
44050 ¥ds l } B 12593 | 12623 | 12612
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