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Annex S
(informative)

Procedure for the unification and arrangement of CJK Ideographs

The graphic character collections of CJK unified
ideographs in ISO/IEC 10646-1 are specified in
clause 27. They contain almost 27,500 ideographs,
and are derived from over 66,000 ideographs which
are found in various different national and regional
standards for coded character sets (the "source
codes").

This Annex describes how the ideographs in this
standard are derived from the source codes by
applying a set of unification procedures. It also
describes how the ideographs in this standard are
arranged in the sequence of consecutive code
positions to which they are assigned.

The source code standards are shown in clause 27
in five groups according to their origins. The groups
are identified as the G-, T-, J-, K- and V-sources.

For the purposes of ISO/IEC 10646-1 a unification
process is applied to the ideographic characters
taken from the codes in the source groups. In this
process single ideographs from two or more of the
source groups are associated together, and a single
code position is assigned to them in this standard.
The associations are made according to a set of
procedures that are described below. Ideographs
that are thus associated are described here as
“unified”.

NOTE - The unification process does not apply to the

following collections of ideographic characters in the Basic

multilingual Plane:

- CJK RADICALS SUPPLEMENT (2E80 - 2EFF)

- KANGXI RADICALS (2F00 - 2FDF)

- CJK COMPATIBILITY IDEOGRAPHS (F900 - FAFF with
the exception of FA1F and FA23).

S.1. Unification procedure

S.1.1 Scope of unification

Ideographs that are unrelated in historical derivation
(non-cognate characters) have not been unified.

Example:

T x

NOTE - The difference of shape between the two ideographs
in the above example is in the length of the lower horizontal
line. This is considered an actual difference of shape.
Furthermore these ideographs have different meanings. The

meaning of the first is "Soldier" and of the second is "Soil or
Earth".

An association between ideographs from different
sources is made here if their shapes are sufficiently
similar, according to the following system of classif-
ication.

S.1.2 Two level classification

A two-level system of classification is used to
differentiate (a) between abstract shapes and (b)
between actual shapes determined by particular
typefaces. Variant forms of an ideograph, which can
not be unified, are identified based on the difference
between their abstract shapes.

S.1.3 Procedure

A unification procedure is used to determine whether
two ideographs have the same abstract shape or
different ones. The unification procedure has two
stages, applied in the following order:

a) Analysis of component structure;
b) Analysis of component features;

S.1.3.1 Analysis of component structure

In the first stage of the procedure the component
structure of each ideograph is examined. A compon-
ent of an ideograph is a geometrical combination of
primitive elements. Alternative ideographs can be
configured from the same set of components. Com-
ponents can be combined to create a new compon-
ent with a more complicated structure. An ideograph,
therefore, can be defined as a component tree,
where the top node is the ideograph itself, and the
bottom nodes are the primitive elements. This is
shown in Figure S.1.

Figure S.1 - Component structure
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S.1.3.2 Analysis of component features

In the second stage of the procedure, the compon-
ents located at corresponding nodes of two ideo-
graphs are compared, starting from the most super-
ior node, as shown in Figure S.2.
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Figure S.2 - The most superior node of a
component

The following features of each ideograph to be
compared are examined:

a) the number of components,

b) the relative position of the components in each
complete ideograph,

c) the structure of corresponding components.

If one or more of the features a) to c) above are
different between the ideographs in the comparison,
the ideographs are considered to have different
abstract shapes and are therefore not unified.

If all of the features a) to c) above are the same
between the ideographs, the ideographs are consid-
ered to have the same abstract shape and are there-
fore unified.

S.1.4 Examples of differences of abstract shapes
To illustrate rules derived from a) to c¢) in S.1.3.2,
some typical examples of ideographs that are not
unified, owing to differences of abstract shapes, are
shown below.

S.1.4.1 Different number of components

The examples below illustrate rule a) since the two
ideographs in each pair have different numbers of

components.
Ly
=

B e, WEe s, -2
S.1.4.2 Different  relative
components
The examples below illustrate rule b). Although the
two ideographs in each pair have the same number
of components, the relative positions of the compon-
ents are different.

I« 2 i« 5]

positions of
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S.1.4.3 Different structure of a corresponding
component

The examples below illustrate rule c). The structure
of one (or more) corresponding components within
the two ideographs in each pair is different.
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S.1.5 Differences of actual shapes

To illustrate the classification described in S.1.2,
some typical examples of ideographs that are unified
are shown below. The two or three ideographs in
each group below have different actual shapes, but
they are considered to have the same abstract
shape, and are therefore unified.
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The differences are further classified according to
the following examples.

a) Differences in rotated strokes/dots
T, AN B, e
b 35 SE-LE
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b) Differences in overshoot at the stroke initiation

G4, K BB, £F,

E-IE, M- JQ, o
c) Differences in contact of strokes

W Py e

s . IS
e

-

d) Differences in protrusion at the folded corner of
strokes

IR =

e) Differences in bent strokes

oy«
f) Differences in folding back at the stroke
termination

KoK

g) Differences in accent at the stroke initiation

/\/\iiLL

h) Differences in "rooftop" modification
e revs
e\ e
j) Combinations of the above differences

N+ 7]

These differences in actual shapes of a unified
ideograph are presented in the corresponding
source columns for each code position entry in the

code table in clause 27 of this International Stand-
ard.

$.1.6 Source separation rule

To preserve data integrity through multiple stages of
code conversion (commonly known as “round-trip
integrity”), any ideographs that are separately encod-
ed in any one of the source standards listed below
have not been unified.

GB2312-80, GB12345-90,
GB7589-87*, GB7590-87*,
GB8565-88*,

General Purpose Hanzi List for
Modern Chinese Language*

G-source:

ISO/IEC 10646-1 : 2000(E)

T-source: TCA-CNS 11643-1986/1st plane,
TCA-CNS 11643-1986/2nd plane,
TCA-CNS 11643-1986/14th plane*

J-source: JIS X 0208-1990, JIS X 0212-1990

K-source: KS C 5601-1989, KS C 5657-1991

(A" * " after the reference number of a standard
indicates that some of the ideographs included in
that standard are not introduced into the unified
collection.)

However, some ideographs encoded in two stand-
ards belonging to the same source group ( e.g.
GB2312-80 and GB12345-90 ) have been unified
during the process of collecting ideographs from the
source group.

S.2. Arrangement procedure
S.2.1 Scope of arrangement

The arrangement of the CJK UNIFIED IDEO-
GRAPHS in the code table of clause 27 of this
International Standard is based on the filing order of
ideographs in the following dictionaries.

Priority Dictionary Edition

1 Kangxi Dictionary FEL 7 i Beijing

7th  edition
2 Daikanwa Jiten R¥EFIEE  9th  edition
3 Hanyu Dazidian {if K74t 1st edition
4 Daejaweon KFIR 1st  edition

The dictionaries are used according to the priority
order given in the table above. Priority 1 is highest. If
an ideograph is found in one dictionary, the
dictionaries of lower priority are not examined.

S.2.2 Procedure
S.2.2.1 Ideographs found in the dictionaries

a) If an ideograph is found in the Kangxi Dictionary,
it is positioned in the code table in accordance with
the Kangxi Dictionary order.

b) If an ideograph is not found in the Kangxi Dict-
ionary but is found in the Daikanwa Jiten, it is given
a position at the end of the radical-stroke group
under which is indexed the nearest preceding Dai-
kanwa Jiten character that also appears in the
Kangxi dictionary.

c) If an ideograph is found in neither the Kangxi nor
the Daikanwa, the Hanyu Dazidian and the Daeja-
weon dictionaries are referred to with a similar pro-
cedure.
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S.2.2.2 Ideographs not found in the dictionaries

If an ideograph is not found in any of the four dict-
ionaries, it is given a position at the end of the
radical-stroke group (after the characters that are
present in the dictionaries) and it is indexed under
the same radical-stroke count.

S.3. Source code separation examples

The pairs (or triplets) of ideographs shown below are
exceptions to the unification rules described in

4E1F 4E22 514E 5154
/A‘ 2\ GT % ﬁ T
4E48 5E7A 5156 5157
% %:—E,P GTJ *H:H‘ *H-H‘ TJ
4E89 722D 518A 518C
(PIEPU g o
4EDE 4EED 51C0 51C8
ot - JuL o
4F75 5002 51E2 51E3
fofn - JIA =
4FA3 4FB6 5203 5204
iz~ HF -
4FC1 4FE3 520A 520B
arae v MW -
4FDE 516A 5220 522A
({1 (i 1| .
4FF1 5036 5225 522B
fefd -~  FHFm v
5024 503C 5238 52B5
farfw AR -
5077 5078 5239 524E
RV . 3
507D 50DE 524F 5259
e v IR o
514C 5151 525D 5265
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clause S.1 of this Annex. They are not unified be-
cause of the source code separation rule described

in clause S.1.6.

NOTE - The particular source code group (or groups) that
causes the source code separation rule to apply is indicated
by the letter (G, J, K, or T) that appears to the right of each
pair (or triplet) of ideographs. The source code groups that
correspond to these letters are identified at the beginning of

this Annex.
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In accordance with the unification procedures reference which appears to the right of each pair (or
described in S.1 of this Annex the pairs (or triplets) triplet). For “non-cognate” see S.1.1
of ideographs Show_n. b?IOW _are. ”_Ot unified. The NOTE - The reason for non-unification in these examples is
reason for non-unification is indicated by the different from the source code separation rule described in

clause S.1.6.
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