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Appendix: 1

1. Problems of Guqin Jianzi encoding in WG2-N5041[1]

In WG2-N5041, a method of encoding for characters of Guqin scores (be called
Jianzi in WG2-N5041) was introduced. Guqin Jianzi originated in the Tang
Dynasty and has been used up to now. However, the formation of glyph is so
complicated. Characters of Jianzi have not be encoded.

We have read and analyzed the method in WG2-N5041 carefully. Encoding basic
characters and format controls, then combine into clusters for the complex
characters. We think this method accord with the characteristics of Jianzi. But we

also think there are some problems in this method.

1.1 It is too complex to describe Jianzi by fixed structure

In WG2-N5041, Jianzi clusters (big-size) is described by 3 formats with specific
structure. Any Jianzi cluster will be described by 1 of 3 formats. This method can
describe most characters of Jianzi but too complex. It will introduce many

problems.

1.1.1  There must be a layout table.



Because Gugin Jianzi have not be normalized, there are some different glyphs for
same character in different books. In order to show these differences, there are 4
selectors (JIANZI LAYOUT SELECTOR) designed in WG2N5041. However, to
describe different layouts by encoding, a layout selectors table outside of the
encoding table must be used for mapping layouts and selectors. It will increase

complexity of encoding system. For example:

X
Lg; (Q-419726, Yangchuntang GuQin Score, [AF % 1) [2]

xLF¥
. (Q-321675, Wuyin GuQin Score, Tii5 5ii) 121

JtE,
\Ey (Q-465589, Xinchuan Lixingyuanya, #iA& BRI TCHE) 2]

The above three characters have the same meaning. They are read as “Da Qi Ban
Tiao Wu” (K-E¥-#kF). It means “thumb of left hand presses marker seven and
half, index finger of right hand plucks fifth string.” The layouts of the “Da Qi Ban”

section are different. So selctor-layout mapping must be specified.

1.1.2  There may be some characters that cannot be described.

Because the Gugqin Jianzi has not been normalized so far, there may be some
characters for particular playing methods cannot be described by scheme in
WG2N5041. In addition, as a widely used musical instrument nowadays, some
new characters are created with new playing methods and skills. For example,
the following two characters are not found in Appendix 3 of WG2-N5041. We

don't know how to describe them.

z ij (Q-515316, Tao's GuQin Score, Vi E<EEik)12]

(Z-1528, New Sound of Guqin, %57 7)I3]

1.1.3  Characters of the same type are described by different structures.
There are two examples given by Appendix 3 of WG2-N5041. The two characters
are same type. But they are be described by different structures, due to the

different number of components reduced. Some “ditto” messages in first



character EEJ were lost because a simple structure be used.

1.14

% JZCCO1 structure is used in Appendix 3 (P18, L4) of WG2-N5041. It
means that there are only 5 components (include “ditto”) in this
character. The coding sequence is:

<U+1DAE4,U+1DAE2,U+1DAE2,U+1DAE2,U+1DB52,U+1DAF0,U+1D
B29,U+1DAE1,U+1DBOE>

2
E JZCCO2 structure is used in Appendix 3 (P81, L4) of WG2-N5041. It
means that there are 11 components (include “ditto”) in this character.
The coding sequence is:
<U+1DAE5,U+1DAE2,U+1DAE2,U+1DAE2,U+1DAE2,U+1DB29,U+1D
AE2,U+1DAE2,U+1DAE2,U+1DB23,U+1DBOE,U+1DB52,U+1DAF0>

For common Jianzi, a lot of redundant characters will be filled in.

The characters of Guqin Jianzi contain different parts. In Guqin Jianzi, when a

component is same with previous characters, this component can be omitted. So

the same finger method will be shown by different characters.

For fixed structure, fillers must be used to fill the structure. In WG2-N5041, there
is a control character JIANZI DITTO FILLER be designed for the omitted

component. In real Guqgin score, most Jianzi needn’t whole components of the

fixed structure. Thus, there will be a lot of fillers be used in Gugin scores.

For example:

1

2)

3)

Having analyzed the Guqgin music materials we collected, it is estimated
that around 80% characters need fillers by scheme of WG2N5041. All top
20 highest frequently used characters of the 190,000 characters need
fillers: 1 character needs 1 filler; 1 character needs 2 fillers; 14 characters
need 3 fillers respectively; 4 characters need 4 fillers respectively. Totally
more than 580,000 fillers are needed for the total 190,000 characters.

There are 1905 fillers in the Jianzi Sequences of the 1091 samples shown
in Appendix 3 of WG2-N5041. Only 220 samples in the 1901 needn'’t filler.
The sample is Fig. 1.2.1 of WG2-N5041. All characters in the sample need

more than 3 fillers.



Fig. 1.1.4.1 Sample of Guqin score in WG2-N5041

1.2 It’s hard to cover all Ideograph-like characters by encoding everyone.

There are some characters of Jianzi written like ideographs. But most of them are
combinations of basic units. Such as ?? (QZ-590, TuiYin, 1B#) is combined by

& (Z-407, Tui, 1B) and %(QZ-519, Yin, ®). In WG2-N5041, each character of

this type was given a code. This will cause some problems.

1.2.1 It will be difficult to cover all characters
In WG2-N5041, some common characters were encoded. But there are many

common characters appearing in Guqin score books were not included. Such as

9 »”
¥v (Z-483, ManTan, 183#), \% (Z-488, LianTan, ZE5#), l:l (Z-588, yuanSuo,

[5]43) etc. There are a lot of these combinations. According to the development of

h=2A
Guqin playing techniques, new characters will appear. Such as «¢ (Z-829,
LianSuo, 1% 4#) appeared in New Sound of Gugin (72587 7). It will be difficult to
cover all these combinations with this encoding method. Encoding system will be

constantly updated.

1.2.2  The number of variants will be too large.

Because Gugin Jianzi haven’t be normalized. Many characters have variant glyphs.
There may be different glyphs for all basic units. The combination may be in
different layout format. These different units can combine a lot of variants.

In Integration of Guqin fingering notation (74 % $5 754 74 A), character

YuanLou ([&#%) include 11 variants.[31 There are only 7 variation selectors were
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designed in WG2-5041, it is not enough.
- i -..: i {ﬁ:__ 3
ipBdEBER LT 24
Fig 1.2.2.1 Variants of YuanLou in Integration of Guqin fingering notation
(Z-686 to Z-696, Integration of Guqin fingering notation, w5875l A4 K)

1.3 Ordering by number of strokes is not in conformity with practices

1.3.1  Ordering should be based on traditional habits.

There is a widely used practice for classification and ordering of Guqin Jianzi.
Similar classification and ordering methods have been used in all materials
(score, textbook and other about Guqin) we have found. The common
classification methods have right hand fingering, left hand fingering, both left and
right hands fingering, normal fingering, and so on.[21[4l[5][6] Ordering should be
based on traditional habits, or will cause more problems for users.

In WG2-N5041, Gugin Jianzi characters are sorted in number of strokes. In fact,
most characters of Guqin Jianzi have many variants. It will be difficult to get the
correct number of strokes without knowing the used glyph when characters are

ordered in number of strokes.
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Fig 1.3.1.1 Samples of Fingering Table

1.3.2  The problems proposed in WG2-N5041 can be solved.
There are 4 examples in WG2N5041 explaining why the traditional ordering
method is not applied, but we think all problems in the samples are not insoluble.
1) Meanings of /7 (%%) and € (#T) are interchanged in different books
Meanings of /7' (2%) and -E(#) were interchanged in Qing Dynasty. But now,
people in Gugqin circles have same understand.
2) Different fingerings use same glyph
It is hard to recognize character % to fingering class left or right hand.

Because it represents two different fingerings, a right hand fingering (%)

and a left hand fingering ("%). This question can be solved by Guqin circles.

There were solutions in some Gugqin scores. For example: use different glyphs

P

to represent, such as % and & (Qinxiangtang Gugqin Scores, %775
)2,

3) Numerals are not listed in almost all the books

The numerals used for strings and markers are not listed in almost all the
books, because all of them are used as glyph same to ideographs. Their
meanings are very clear. They need not be described in fingerings table.

Numerals are often included in modern books, and are classified in normal

characters.



WRA EFRFREERFRABRE

R -R

11 R B 4 e PN a0
Fig 1.3.2.1 Samples of Numerals in Fingering Table

4) Some Jianzi musical symbols can be used as both of fingering letters and
numerals
There are some Jianzi characters that every character has two or more meanings

used in Guqin scores. We think that can be solved by adding a note only.

1.4 Many characters are not collected.

There are 336 basic components and ideograph-like characters have been
collected in WG2-N5041. However, we have found more than 700 characters only
in partical materials of Integration Guqin scores.[?] A lot of different characters

were not be collected in WG2-N5041. For example:
g\ (QZ-473, ShuangGou, X)), C_L (QZ-39, TiaoDa, #k#7),

. -
%ﬂ (QZ-52, LianZhai, #4#), 7 (Qz-21, LiBo, JJj%%).

See appendix 1 for details.

1.5 Small-sized Cluster is layout format, needn’t encoding.
A small-sized control was designed in WG2-N5041 (3.3.6), for processing

small-sized cluster - a special format in Guqin score.

|21 281 £

e & X X
EEIR FE: iR
Fig 1.5.1 Sample of Small-size Cluster
We think small-sized cluster is a special layout format. Both reading and meaning

of small-sized cluster are consistent with the content that is not combined into



small-sized cluster. It can be implemented by application and need not be
encoded as characters. Such as to process PinYin (Chinese spelling) on

ideographs, or upper and lower subscript.

i x1

A2 (upper subscript), AZ (lower subscript), /T% é[ﬂ (PinYin)

Fig 1.5.2 Sample of PinYin and Subscript

1.6 Other questions.
1.6.1 7 (san, ) should be considered left hand fingering

In many ancient Gugqin scores, " (san, #%) is classified as right hand fingering. It

means playing string(s) with right hand and not pressing any string with left
hand. In fact, it is a rule for left hand that means “the left hand does not press any

string”. 1 can be combined with all right hand fingerings, but cannot be
combined with any left hand fingering. If H is classified as right hand fingering,

there will be a lot of combination of right hand fingering. Such as:[213]

2 X
T (2-205, SanDa, #i7), *F (Qz-1132, SanYi, #in),

_;jg (QZ-1212, SanRu, i), # (QZ-5035, SanZhai, #{#i#),

;ﬁ‘ (QZ-132, SanJuan, i), % (QZ-429, SanJianGou, H{[HA)).

If H is classified as left hand fingering, these fingerings will become normal,
means right hand playing and left hand free. In many new materials, 1 is
classified as normal character without left or right hand.B314ll6] We think
should be classified as left hand fingering. Because 1 is a rule of left hand, and
mutual exclusion with all left hand fingerings. If 1 is classified as left hand
fingering, it will become easy to process about 1. There is a sample in ancient
Gugin scores that 1 is classified as left fingering - Sigitang Gugqin Scores (}8.5% %
£, So we suggest to classify H as left hand fingering.

In WG2-N5041, 1 is classified as right hand fingering. The sample in Appendix

3, 1 and other right hand fingering to be combined by JOINER. For example:

A~
& (San Tiao Liu Xian, #iBk/53%, WG2-N5041, Appendix 3, P10, L12)

-8-



The Jianzi sequence given in Appendix 3 of WG2-N5041 is:

<U+1DAE4,U+1DAE2,U+1DAE2,U+1DAE2,U+1DB23,U+1DAEO,U+1DB01,
U+1DB29>

If t is classified as left hand fingering, the Jianzi sequence will be easy:

<U+1DAE4, U+1DB23,U+1DAE2,U+1DAE2Z, U+1DB01,U+1DB29>

1.6.2  Name of filler (DITTO) is inaccurate

There is a filler control symbol in WG2-N5041, be used to fill the Jianzi structure,
when the components is less than the asked number of structure. The symbol is
named JIANZI DITTO FILLER. But not all environments used for this character
are DITTO. For example:

Z) (Shenqi Secret Score, #1&1Fi%, ZHXHP000001-000162-1)

The two characters is “Zhong Ba Qi Gou Er” (41 /\-52) —) “and Ming Qi Gou San”
(% t72)=). According to the definition of structure in WG2-N5041, both of them
are structure JZCCO1l. There will be 5 components following JZCCO1. But the

second character has only 4 components, so a FILLER is needed after Ming qi (%

) to fill sub-marker. Fig. 1.6.1 show the sequences of the two characters.

F-40 A []la =

% _ s o+ |5y =

Fig1.6.1 Sample for Sequences about DITTO

The second character is left hand press marker 7, no sub-marker. If JDFZ means
ditto, it means that the same sub-marker 7 as the previous character has been

omitted. The result of second character will become to “Ming Qi Qi Gou San” (%

‘174 =). This by-default interpretation is obviously wrong.

1.6.3  Picture error
Figure 1.1.2 in WG2-N5041, the title is "Guqin", the music instrument in the

picture is not Gugqin, it is Zheng ().



Gu-Qin: 7 Strings, No Pillar. Gu-Zheng: More strings, Goose Pillars(fE 1)

Fig1.6.3.1 Pictures of Guqin and GuZheng

2. Suggested Solutions

2.1 A Method for Jianzi Encoding with Unfixed Structure.

2.1.1 Introduction of the Method for Jianzi Encoding with Unfixed Structure

A method to describe structure of characters of Guqin Jianzi by XML was
proposed in reference [7]. Based on this method,characters of Guqin Jianzi are
combined as structures same to ideographs, characters of Guqin Jianzi can be

described as Ideographic Description Sequence (IDS). For example:

& (Da Qi Tiao Qi, K-t#k1),

will be described as:

The advantage of this method is that it can describe all characters of Guqin Jianzi
in a simple and clear format. All we need to do is to define the basic components
and rules of combination. There is no need to specify anything else. For example,
JIANZI LAYOUT SELECTOR will be not need. For innovation of fingerings, this
method can describe without adding new control symbols. In addition, sequence
of components in this method is same to reading and meaning sequence of Guqin
Jianzi characters. It is easy to understand, retrieve and input. We suggest to
encoding Guqin Jianzi with this method.
2.1.2  Control Symbols of Unfixed Structure

1) Control symbols of unfixed structure include most of Ideographic

Description Characters

Control symbols of unfixed structure include 11 of the existing 12 IDCs.

-10 -



The overlapping-structure symbol is not selected for avoding ambiguous

structural meanings.

.........

L - a common structure of left hand fingering:

For example: % will be describe as

1 -aclass of structures, such as ~1 (Cuo, #%):
g 7 B N
For example: ~F* will be describe as 27T — 7~

2.1.3  The problems of fixed structure can be solved by this method
1) JIANZI LAYOUT SELECTOR will be need not.

Z (Q-419726):

FLE
E. (Q-321675):

K
& (Q-465589):

2) Ability to describe complex characters.

i% (Q-515316):

% (Z-1528):

ok

3) Characters of same type are described by same structural symbol.

% (WG2-N5041-P18, L4): F-T 75—

4) Common characters is simple, need not fillers.

@) (Q1se71, w1



_r’-
5 (Q-216268, % IF5):

In our characters database (collected from Integration of Guqin scores, %:Hi%E

), @) has 13133 samples, is the most. & has 9752 samples, is no. 9.

2.1.4  Comparison between fixed and unfixed structure methods.

Unfixed structure encoding methods describe characters simpler and clearer. It
need not tables about control and layout selector. For code sequence size, in
unfixed structure method, there are more codes are required for complex
characters, and there are less codes for simple characters. In fixed structure
method (WG2-N5041), for complex characters, it maybe use codes less than
unfixed structure method. But for simple characters, it must use more codes to
fill the fixed structure. In practical Guqin scores, the most characters are simple.
If simple characters being described with few codes, total size of Guqin scores
will be small, and the score will be easy to understand. For complex characters,
frequency of use is very low, it doesn't matter much even a character need more

codes.

2.2 Use combination to describe ideograph- like cluster.

There is a method of encoding to Guqin ideograph-like characters was
introduced in reference [5]. In this method, only basic components will be
encoded, other characters will be combined by basic components, even
ideograph-like characters.

This method not only can reduce number of encoding characters, but also can
cover almost all characters of Guqin Jianzi. It will improve the stability of
encoding system. We suggest use this method.

In fact, components of Guqin Jianzi are different to components of ideographs. If
some components combine to an ideograph character, the new character will
have new pronunciation and meaning. If some components combine to a
character of Guqin Jianzi, the new character will be read as the sequence of
components, and its meaning is combination of all components. Characters of

Gugqin Jianzi should be described by basic components. For example:

T Describeas E?,
- 12 -



It is combined by R (Tui, iB) and T (Yin, ). It is read Tui Yin ("), and it’s
meaning is to play as combination of R (Tui, i) and 7T (Yin, ).

In the 336 characters in WG2-5041, B was not encoded, but was used 15 times
in other combinations. 7= was encoded as U+1DBFO0, and was used 39 times in
other combinations. Consider encoding all basic components: all 336 characters
in WG2-5041 could be covered by 185 basic components; or 254 basic

components to cover all 717 characters (336 in WG2N5041, 381 in
WG2N5041Appendix 1).

2.3 Unfixed Structure Method is an available solution.

With this method, both cluster characters and ideograph-like characters can be
processed with unified rules.

The rules are simple and easy to understand. It is an available solution for Guqin

Jianzi encoding.

3. Some Issues

3.1 Characters of Guqin Jianzi Should be Normalized.

Many Guqin score books provide one fingering letter tables. But Guqin Jianzi has
not been standardized. There are many remaining problems because
non-standard and non-uniform. Such as one character is described by more
different glyphs and one glyph is used to represent several different characters.
Before encoding, existing characters of Gugin Jianzi should be standardized by
most experts in Guqin circles. We should have an accurate and clear characters
set as the foundation of encoding. In addition, variants can be used to describe

the different glyphs.

3.2 The rules of new fingering characters should be formulated

Gugqin is a widely used music instrument. With the development of playing skills,
there will be some new playing method to be innovated. For example, some
innovative characters was include in Integration of Guqin fingering notation (5 %:
fevkuE 7 4EAK). If there is no standard for new fingering characters, these

innovative characters will be arbitrary written. Encoding to these characters will

-13 -



become difficult. We need rules for innovative fingering characters. The new
fingering should be described by encoded components and control symbols as

far as possible, avoid code set will be updated frequent.

574 wwmmmTaR

B
| wr ¥

B RE, ERETNAOERER, B

®, | A
‘ Py
s \E |
BE WS, WEUR MR,
PRt 2] PP
WEH, RRAWEN I EAERE R ‘ s, \%

e TR R O R |

i WIS, BT s

AR TR s
HAAWRE) (W—BHD.

Fig. 3.2.1 Innovative Characters 3!

3.3 Research characters of similar music instrument scores
Se (&) is a kind of ancient music instrument too. Playing method of Se is similar

to Guqgin. There are some other music instruments use similar playing method.
Most characters of scores for these music instruments are same to Guqin Jianzi.

But it also has its own characteristics. For example:

Fig. 3.3.1 Characters of Sel2]

Encoding for these characters should be considered in a unified way.

Bl LD ]| T AN s B
HEINSEIvIe Va3 soags PHAPPE P FE
R T SIS NEGEE ]
| 5% i il s (S F SO &b Z% 5 33
Q4 EREA A A BK St N EE R
EIER R waEyT TEH 9332 n
BOM KT R YK B A FEET AN N
TR EEEE. LESES S A
i | = % 45— A o
o RETISLITR i an
| & EARE W A ] [ mERww M b
Scores of Se, #A&HE  Combining Scores of Gugqin and Se, %r &k & iif(2]
Fig. 3.3.2 Samples of Se Scores
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Appendix 1. Characters Un-included in WG2-N5041

ID Glyph Name ID Glyph Name
Qz-1358 | AR, f; Qz-404 | % ‘j;cu
i E ) Fer
Qz-1417 [+ ing Q273 | B o sheng
2~ o 1 b A
Q1376 | @ | qz-1205 | I sui sheng
G i Il
QZ-5030 -z- zhong an QZ-1201 ﬁ he sheng
2 Btk |
QZ-1074 /;4- guian Q1212 | S |
Itk M
7-1073 . ]
Q ﬁﬁ bing an Qz-5031 'AA cong
' X%
QZ-1077 é% shuang an QZ-1322 4? :EO
e D
QZ-1147 lzﬂ ) hn
e Qz-1525 | M ia
)'L':'Hfﬁ » y/ﬂ
QZ-1072 }&— ] 8
quan Qz-1422 | & |
QZ-1396 %1 o Q1293 | Ji1 | i
S .
QZ-1430 g e QZ-1294 o
za72 | Y} | F i R
Q - bing Qz-1418 7[ weli
=R ‘
QZ-1255 1] man QZ-1156 ﬁ ;ﬁ
N1 —
Qz-1271 | B> ] j s
wr you man QZ 1160 < yuan
2 | % 7
7-1317 ;
Q g o QZ-1427 | &) oo
az1318 | f trtE qz-1425 | #
’( XU ZUo x1e
g az1227 | B | #
0362 | & i ian T | de
> Ha i g
Qz-1306 | 85 iji Qz-5033 | &) o
7 = i
7-1360 ;
Q Ho e azo1s | B |0
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ID Glyph Name ID Glyph Name
y xf E7.51)
QZ-1416 'd!‘ dui QZ-39 LI‘ tiao da
i s HAT
Z-1400 |V . -
Q 1] dai QZ-41 .T.J gou da
i » « ®R_ | AT
Qz-1407 | T3, iy Qz-46 | 5F <huang da
fih i i AT
qQz-1200 | fA[) i e s | H- M
: L7 ) a5 BT
Qz-1526 | & " QZ-454 | B~ |
i % i
QZ-433 5’\ Zhu QZ-465 | AL |
QZ-1248 )'( e e
shou QZ-5035 ﬁ .
N v san zhai
Qz-1235 | 4 -
p ru sha QZ-1524 ﬁ TS
25 & zhai zhi
Qz-1356 | &k _
bian ik
== QZ-51 % jie zhai
Qz-1374 | %, o J
O B
i3z azs2 | Hy | R
@119+ | EF | ian zhai
il
o 7-466 .
QZ-1350 $ - Q z lie
> zhong 1}’\
QZ-1148 ii & 2-363 o~ nian
ta j:ﬁ
QZ-453 \13 )
azas7 | ¥ | # =
) I li ;
: Q60 | JE ﬁ%
Z 4
QZ-1249 =
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