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1. Introduction

In this paper, the author will present the algorithm to “normalize” the IDS sequence. The
IDS itself is usually ambiguous because (1) the single character may be described by the
IDS in the multiple ways, and (2) the single DC may be described by the several UCS
code points (for example, the character “713” can be described as U+793A, U+2EAC
(Radical Supplement), or U+2F70 (Kang-Xi Radical)), and (3) sometimes the different
ideographs can be considered the variants when they appear in the IDS.

Procedures described here will solve these problems by recursively flattening the IDS and
replacing recognized identical or variant component characters to single unified character
to build the normalized form, for just the comparison purpose.

Remember that, the replacements are sometimes inappropriate, so this merely helps
identifying the possible duplicate characters. Also, it does not assure that all duplicates
would be found by this method. This merely helps identifying the possible duplicates.

2. Definition

Flatten IDS: Flatten IDS is the special form of the IDS where horizontally (or vertically)

aligned IDCs are equally put together in the form of “. | (=-++)",0or “:2 (= )",

Example:

—_ .

% (U+02180) can be described by the IDS in various forms, such as




uniformly described as “r (;‘ [ 1——[ +)”

3. Algorithm

(a) Prepare the IDS data of the candidate characters, and “ids.txt” data file which covers
IDS data of the most of UCS characters.

(b) Flatten the IDS of the candidate characters horizontally or vertically according to the
data described in “ids.txt”.

Horizontal Flattening is that, when the IDC of the IDS is either [}, it
then the DCs of the character will be equally put together in the form of
any of the DCs of such IDS are also the IDS with the IDC of '
they will also be expanded and recursively filed into such ﬂatten IDS.

Vertical Flattening is that, when IDC of the IDS is either -
the the DCs of the IDS will be equally put together in the form of “:= (+++)” . If any

of the DCs of the IDS are also the IDS with the IDC of - 1, D or i, then they
will also be expanded and recursively filed into such flatten IDS.

Example:
Oy D
V& A ( Horizontal Flattening )
! (L) &)
H(—A) 4D ('Vertical Flattening )
s () EE)

CUE X (ETD —JD #)
LGk (HA A )

(c) After each step of horizontal or vertical flattening is completed, replace each DCs of
the flatten IDS with the possible variant or unifying component characters. The list
of the variant characters will be prepared based on the Annex S or Normalization
Data (UAX #15) (See appendix below).



(d) If horizontal flattening is completed, try vertical flattening for each DCs. Likewise, if
vertical flattening is completed, then try horizontal flattening for each DCs.

(e) If the flattening and replacing process can not be done any more in any DCs, then it
will be called “normalized IDS” for convenience.

4. Identification of the Unification Possibility

If the two characters have the same “normalized IDS”, then there is a possibility that
these two characters might be unified. If they are similar enough, the one who proposes
such character may prepare the evidence (meaning, pronunciation, etc.) that shows two
characters are distinct.

5. Examples of the Flatten and Unified IDS

Highlighted are the pairs detected as being the candidate for the unification.

HAE) i = LU0
] #— LEIAR)E)
) B~ IR R)
SU\UE)) = LX)
S(VAVVIVN)
t— L0
" — (—/ON)
fil — (—/01)
il — (—/V7)
Tt — (—/O0T)
b, — (—/0VL)
Y, — (—/0N)
o — (—/VX)
A CINEY)
W — (3 S ATT0)
A — (7 Ty
= S (Y e T himy)
55— (Y EHE TR
= Ly e T
I G Gy INIES)

¥ Y =)



CL10)
L0

Appendix : Replacement Chart

Characters in Compatibility Ideographs, Radical Supplements and Kang-Xi Radicals will
be replaced to the equivalent or compatible ordinary UCS Ideographs if such characters

exist.

DC or IDS appeared in 2™ or 3" column of this chart will be replaced to the character of
1* column during the flattening process. Fourth column is the comment describing which
character of Annex S or UCS multi-column chart such rule is derived.

Annex S 1.5

R(U+T93A)
Hp(U+5373)
£ (U+98DF)
5 (U+6637)

T, -, AR-f,

B(U+66F7)
I (U+4343)
B (U+81ED)
PI(U+5185)
B (U+6649)
P (U+897F)

Annex S.3
Z(U+4EIF)
4 (U+4E48)
4+(U+4E89)
HI(U+4FDE)
45(U+514C)
H(U+5154)
75(U+5156)
fHU+518A)
JL(U+51E2)
F(U+5203)
FI(U+520A)
RI(U+522B)
#(U+5238)
J(U+524F)
Z)(U+52FB)
BA(U+5355)
& (U+5377)
£(U+53C1)
R(U+53C3)
5 (U+5415)
1 (U+541E)

*(U+793B)
B1(U+537D)
fi (U+98E0)
BL(U+25055)

HRY

Es iR
EL(U+26900)
N(U+5167)
T (U+664B)
T (U+8980)

F(U+4E22)
% (U+SE7A)
53(U+722D)
fR(U+516A)
i (U+5151)
R(U+514E)
FE(U+5157)
HH(U+518C)
JL(U+51E3)
H(U+5204)
FI(U+520B)
RI(U+5225)
45 (U+52B5)
HMU+5259)
5(U+5300)
H(U+5358)
24(U+5DFB)
£(U+53C2)
£:(U+53C4)
2 (U+5442)
T (U+5451)

& (U+2967F)

i, - -, 2 R, BE-R, AR

(for non-private char version)
(BR-8K)

(K-, 2 -, AR, HR-4, AR, -

(V818 $B-48)
(a3, 54515, B6-IF, 737, 6-38)

(1F-153)
(E-T)



B4 (U+5433)
4 (U+543F)
M (U+568F)
[E](U+56EF)
[A(U+570E)
@ (U+5716)
K (U+5759)
FHU+57D2)
F2(U+58FD)
B (U+5910)
7R (U+5932)
BL(U+5965)
JE(U+59EB)
HE(U+5A55)
25(U+5B73)
# (U+5BDB)
% (U+5BDC)
H(U+5C02)
IR(U+5C13)
H(U+5C19)
JE(U+5C2A)
JE(U+5C36)
H(U+5E2F)
H(U+5E76)
R(U+5F37)
A (U+5F50)
2 (U+5F65)
##(U+5FB3)
#(U+5FB4)
H(U+6075)
5 (U+6236)
F(U+623B)
(U+629B)
#(U+629C)
#H(U+633F)
2(U+634F)
#(U+635C)
FE(U+63FA)
B (U+6483)
H(U+654E)
BE(U+65E2)
F(U+6602)
B (U+66FD)
FI(U+67B4)
#(U+67ES)
FE(U+69D8)
#(U+6B65)
B (U+6B72)
53(U+6BTF)
#%(U+6BBB)
(U+6BCO)
f#(U+6BCE)
15(U+6C5A)
2(U+6C92)
(U +6F5B)

R(U+5434)
5 (U+544A)
I8 (U+5694)
[E(U+56FD)
[Bl(U+5713)
[#(U+5717)
¥ (U+5DEO)
H¥(U+57D3)
HE(U+5900)
H(U+657B)
A (U+672C)
H(U+5967)
Wi (U+59EC)
1#(U+5AAB)
2£(U+5B76)
% (U+5BEC)
8 (U+5BE7)
B (U+5C08)
JR(U+5C14)
H(U+5C1A)
JE(U+5C2B)
fB(U+5C37)
He(U+5E36)
$£(U+5E77)
3H(U+5F3A)
H.(U+5F51)
E(U+5F66)
18 (U+5FB7)
#(U+5FB5)
B (U+60E0)
F1(U+6237)
B(U+623E)
i (U+62CB)
H(U+62D4)
#i(U+63D2)
H(U+63D1)
#(U+641C)
H(U+6416)
H2(U+64CA)
H(U+6559)
BE(U+65E3)
5 (U+663B)
£ (U+66FE)
H(U+67FA)
2 (U+67FB)
BE(U+6A23)
H(U+6B69)
#%(U+6B73)
B (U+6B81)
#(U+6BBC)
2 (U+6BC1)
£ (U+6BCF)
15 (U+6C61)
% (U+6CA1)
Y (U+6FF3)

2(U+5449)

F(U+6238)

i (U+63F7)

PE(U+6447)



TE(U+7028)
%(U+70BA)
&5(U+712D)
B (U+7155)
H(U+72B6)
B (U+7464)
7E(U+7522)
i (U+75E9)
{5 (U+771E)
T(U+773E)
FE(U+79BF)
L (U+TBE1)
PE(U+7CA4)
43 (U+7D55)
25(U+7FAE)
B(U+8203)
4>(U+820D)
#(U+83D1)
H#(U+85AB)
JE(U+865A)
#7(U+885B)
#(U+886E)
2%(U+8B20)
A(U+8D70)
ff§(U+8F1C)
3K (U+8FBE)
S (U+9059)
BR(U+90CE)
B (U+90F7)
FE(U+9667)
F(U+9751)
BR(U+99B1)
W(U+9AA9)
& (U+9ADS)
SZ(U+9AEA)
B (U+9B2C)
JEL(U+9CEF)
#5(U+9EAA)
F(U+IEC3)
H(U+9EDI1)

Miscellaneous

) (U+4E2C)

e, IR-AR, 28,

FF(U+5F00)
)

% (U+4FDB)
EL(U+7690)
F(U+6740)
H(U+6771)

7 (U+4E8F)
7 (U+4EAT7)
24 (U+8332)

WH(U+702C)
B(U+7232)
22(U+7162)
EL(U+7199)
HR(U+72C0)
IZ(U+7476)
PE(U+7523)
JI(U+7626)
EL(U+771F)
#(U+8846)
F(U+79C3)
B(U+7C12)
H(U+7CB5)
Ha(U+7D76)
3 (U+7FBY)
£1(U+8204)
4%(U+820E)
#5(U+8458)
#(U+85B0)
i (U+865B)
{8 (U+885E)
FE(U+889E)
=%(U+8B21)
F(U+8D71)
F(U+8F3A)
iX(U+8FD6)
3H(U+9065)
BB(U+90DE)
H#E(U+9109)
B (U+9689)
H(U+9752)
BR(U+99C4)
H(U+9AAB)
E(U+9ADY)
52(U+9AEE)
B (U+9B2D)
JB(U+9CF3)
$E(U+9EAB)
H(U+9EC4)
H(U+9ED2)

H (U+723F)
FF(U+5E75)

H(U+5154)
& (U+81EF)
F(U+233C2)
H(U+67EC)

5 (U+4E90)
=Y
2% (U+5179)

HR(U+9115)

(-, He-E, 208, -, SHE-AE, R
(WF-T, WE-B, SF-59Y, -1, TER-1IR, -

(-, -1

(-4, - — <, 1>)
G-, -8, -4
(-, -, T5-)

(5-75)

(-, Z-E, #-5)
(F-E - i, 25)



— (U+4E8C) 7 (U+51AB)
JL (U+51E0) F (U+5342)
. (U+5342) L (U+51E1)
& (U+53DF) ETH Y
73(U+53E6) F(U+53E7)
73(U+53E6) ' (U+20AB0)
E(U+54E1) E (U+8C9F)
#(U+5B5D) Z(U+21949)
~F(U+5BFD) B ) s)
/IMU+50CF) WV (U+2E8C)
HE(UH758C) =R
HE(U+7590) #(U+24D21)
H(U+TF95) 2£(U+23DOE)
FL(U+81E3) 5 (U+268DD)
FH(U+81FF) FH(U+2218D)
,(U+8272) T
HH(U+226F3) Eiemly
JJ(U+5200) /7 (U+2E88)
—(U+4E09) Z (U+5F61)
1 (U+4EOF) 15 (U+4E10)
A (U+4ELA) |(CDP-8D6B)
J\(U+516B) v/ (U+4E37)
W, BRI, B2, R0, -8, BA-F)
JU(U+4ESD) FL(U+4E38)
J\(U+516B) JL(U+513F)
JL(U+5140) JL(U+5C22)
A(U+516C) £4(U+3563)

1] (U+5202) { (U+5DDC)
A (U+5204) THU+5205)
IPU+536C) I(U+536D)
K(U+53CB) K(U+T2AE)
[5l(U+56DE) [H(U+56EC)
B(U+5730) ST
= S A
A (U+5092) K (U+590A)
R(U+5927) K(U+592A)
K(U+5927) R(U+T2AC)
R(U+5929) K(U+592D)
»(U+sCL1) /1 (U+23942)
.(U+5DF1) E.(U+5DF3)
F(U+5343) F(U+5SET2)
H (U+65E5) FI(U+81FC)
A(U+6728) R(U+6729)
A(U+6728) HE(U+672E)
££(U+6BB3) (/7%
HHU+6BCB) RE(U+6BCD)
HE(U+T18F) E(U+242F1)
F(U+725B) /1-(U+20092)
E(U+738B) E(U+7389)
Hi(U+7533) H1(U+26954)
i (U+753E) SHE
JE(U+758B) =N
A(UHTCT3) F(U+91C6)
HH(U+8279) A4 (U+4491)

[% (U+268DE)

JL(U+51E0)
(JL U+5C23)

(-4, 52-52)

A (U+6535)

[L(U+353E)

AR(U+672F)
7it(U+233B3)

(5-%4))
(%%-%)
([Ic))
(-1, )
(F3-3)
(Bl-51)
(&l-50)
(#-#)
(F3-5%)
(f4-140)
(fE-4)
(WE-1)
(B-59)
(B4, -1
(FF-4-1)
(4Bt
(T-15)

(B4
(B, B.2)
(45355,

(U0, -8, 1)

(-5, 161, #5458, K-, -, 1R

(-1

R, B, 18, 2, 88, THR )
(-, -4, -1

(o5, R, R-50)

(M-, -

(B8

(E-t)

(I -[l)

(-5, P& -F)

(B-5%)

(5-5)

(BK-BK)

([#R]CT, #8-8%, IR-IR, 3K-1R, TR-IR)
(-1, [

(B > D R N)
(-4, [81]G] B2 U+5DF2)
(FI-7], [F1CT)

(-5, BE-F)

(F-R1)

(-5, BT — <77, JL>)
(f5-1F)
(-7
(-

(H-)

(FS-15, -
(VE-1%)
(B, H-1H)

(%)



(U+8408)
H(U+867D)
FE(U+983C)
% (U+8ED7)
#(U+97CB)
E(U+9801)
B5(U+9CES5)

H (U+65ES5)
% (U+4E2F)
75(U+20AD3)
) (U+4E3F)

Y (U+4E29)
+(U+5341)
72 (U+58F2)

I (U+535C)

[ 1(U+5182)
7¥(U+34C1)
¥ (U+5315)
A(U+4EBC)
F(U+TF8A)
| (U+5382)
7K(U+6C34)
£ (U+3563)
KI(U+20B26)
B(U+TTTH

A(U+4EBA)
m (U+7F52)
H(U+8279)
H(U+8279)
Y (U+51AB)
[1(U+5182)
[1(U+53E3)
R(U+5188)
42(U+20509)
Ei(U+2099D)

H (U+65E5)
21(U+20A27)
1 (U+21D49)
fa(U+9B5A)
JL(U+5140)
FH(U+26B07)
& (U+5409)
PU(U+2626A)
#i(U+5365)
F(U+5349)
HU+518A)
—(U+4E00)

H(U+83A7)
& (U+27227)
HE(U+8CF4)
#5(U+23AA0)
Bl

£ (U+8CA0)
E(U+29F8F)

F (U+66F0)
£ (U+4E30)

| (U+4E28)

Y (U+20088)
+(U+20087)
F2(U+58F3)

I (U+2E8A)
[ 1(U+2E86)
TL(U+5197)
-£(U+4E03)
A (U+4EBD)
7 (U+2EB6)
77 (U+4E06)

15 (U+25220)

A(U+201A2)
*(U+2EAB)
H(U+5EFE)
HH(U+5344)
> (U+2E80)
~—(U+5196)
1(U+56D7)
XI(U+7F53)
1 (U+9FB9)
1 (U+9FBA)
1 (U+9FBB)

FI(U+5183)
s

£(U+29D4B)
RN
FH(U+26B20)
£ (U+20BB7)
[N(U+2053F)
& (U+209E7)
AF(U+20983)
I (U+20541)
J (U+4E3F)

(] U+4E85)

7¢(U+2EB3)
£ (U+2090E)

{}(U+SEFF)
{-(U+535D)

TH(U+20984)

(5i-70)
(-58 — <0,.L>)
(18- i)
(-1
(F45-789)
(8- 1)
(B-IEY

([#1c)
([ZR1C)
([(AICT)

((H1C)
(JC should be ”~)
(fE1C))
(Sa[e))
(+¥%1G))

(LAICT, [IEICT, [ICT, [#]CT)
(#£1CD)
(#ICT)

(%#1CT)
# they usually use different IDC.

(1T

([#%1GT))

(£ < for BMP, [} for extB>)
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