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A study on Code System of Latin Character to Improve Transmission Efficiency in Data
Communications
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ABSTRACT

This paper proposes the revised Roman character code system using Unicode 3.0. The background of the paper is whether the
Latin character code system th using in the world in Unicode V.3 is proper or not in the side of the transmission efficiency in
data communications. In data communications, when the consecutive 4 bits or 8 bits of “0” bit from the information devices input
into the line coder, its consecutive “0” bits are scrambled to the predetermined bit patterns to avoid the syncronization loss. The
paper was based on the statistical data for the using frequency of the alphabet letter and the proposed rule for characters coding
in [1]. The paper was focused to improve of Unicode itself and UTF-8 code system. As a result of the paper, when the proposed
coding systems for Latin character in Unicode 3.0 itself and UTF-8 code system, the scrambler efficiency using HDB-3 in the line
coder of the data transmission system could be improved about 3645 ~ 31400% and 480~1700% respectively.
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Table 1. Unicode 3.0 system

BMP SMP SIP SSP PUA
0000 -0 | 8000 - 8 {10000 - 1| 18000~ | 20000- | 28000- | E0000- |F0000-FO| F8000- | 100000 - 10 | 108000 - 10
FFF | FFF | OFFF | 18FFF | 20FFF | 28FFF | EOFFF | FFF FSFFF OFFF SFFF
1000 -1 {9000 -9 |11000-1| 19000- | 21000- | 29000 - F1000 - F1| F9000 - | 101000 - 10 | 109000 - 10
FFF | FFF | IFFF | 19FFF | 2IFFF | 29FFF FFF F9FFF IFFF 9FFF
2000 -2 | A000 - {12000 - 1| 1A000-1 | 22000 - | 2A000 - F2000 - F2| FA000 - F | 102000 - 10 [10A000 - 10
FFF | AFFF | 2FFF | AFFF | 22FFF | 2AFFF FFF AFFF 2FFF AFFF
3000 -3 | BOOO - {13000 - 1|1B000-1B| 23000 - | 2B000 - F3000 - F3|FB000 - FB| 103000 - 10 | 10B000 - 10
FFF | BFFF | 3FFF | FFF | 23FFF | 2BFFF FFF FFF 3FFF BFFF
4000 - 4 |C000 - C| 14000- [1C000-1C| 24000 - | 2C000- | F4000- |FC000 - F | 104000 - 10|10C000 - 10
FFF | FFF | 14FFF | FFF | 24FFF | 2CFFF | F4FFF | CFFF 4FFF CFFF
5000 -5 | DO00 - | 15000~ | 1D000-1| 25000 - | 2D000- | F5000- |FD00O - F | 105000 - 10 |10D000 - 10
FFF | DFFF | 15FFF | DFFF | 25FFF | 2DFFF | F5FFF | DFFF 5FFF DFFF
6000 - 6 |E000 - E| 16000 - 1| TE000-EF | 26000 - | 2E000- [F6000 - F6| FE000 - F | 106000 - 10 | 10E000 - 10
FFF | FFF | 6FFF FF 26FFF | 2EFFF | FFF EFFF 6FFF EFFF
7000 - 7 |FO00 - F| 17000~ | 1F000-1 | 27000 - | 2F000 - F7000 - |FF000 - FF | 107000 - 10 | 10F000 - 10
FFF | FFF | 17FFF | FFFF | 27FFF | 2FFFF F7FFF FFF 7FFF FFFF
E 2. Unicode versionzt 2 Xb==(7H) o, I % 90~9%5%7} 214171 Foll 2EE AoR U
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Table 3. CO controls and basic latin code system in unicode 1.0

U+ 0 1 2 3 4 5 6 7 8 9 A B C D E F
0000 |NUL |[SOH |[STX |ETX |EOT |ENQ |ACK |BEL BS HT LF VT FF |CR |SO |SI
0010 DLE |DC1 |DC2 |DC3 |DC4 |NAK |SYN |ETB |CAN |EM |SUB |ESC FS GS |RS |US
0020 SP ! " # $ % & ! ( ) * + - /
0030 0 1 2 3 4 5 6 7 8 9 < = ?
0040 @ A B C D E F G H I J K L M N O
0050 P Q R T U \4 W X Y Z [ \ 1 - _
0060 ' a b c d e f g h i j k 1 m n [
0070 D q T S t u v w X v Z { | } ~ DEL
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Table 4. Usage frequency of morse code, oxford
dictionary, practical english and total average in latin

R Savs -85
w% ﬁA}ji o ai
E| 178 | E| 1116 | E| 117 | E | 1357
T| 1337 | A | 850 | A| 790 | A | 943
Al s |R| 78 | o 787 | T | 9%
1| s | 1| 7 | T| 743 | 0] 89
N| 1 | o] 76 | R| 733 | N| 833
ol 18 | T | 6% | N| 645 | 1| 8%
S| 18 | N| 665 | s | 552 | R| sm
H| 951 | S| 57 | 1| 5% |s| 1
R| 921 | L | 549 | L | 518 | H| 57
D| 65 | C| 454 | H| 464 | L | 53
L| 594 | U| 363 | D| 400 | D | 464
Ul 506 | D| 3% | U| 357 | ¢ | 409
c| 446 | P | 317 | c| 327 | U | 408
M| 446 | M | 301 | W | 203 | M| 34
F| 3m1 | 0| 300 | M| 288 | P | 269
Wl 207 | G| 247 | G| 250 | F | 261
vy | 297 | B| 200 | P| 2% |G| 25
G| 255 | F| 18 | F| 230 |w]| 240
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P 2.53 Y 1.78 Y 2.00 Y 2.25

K 1.19 \4 1.01 K 117 K 1.15

Q 0.74 X 0.29 X 0.20 X 0.36

X 0.59 J 0.20 Q 0.10 J 0.30

Z 0.30 Q 0.20 Z 0.05 Z 0.21
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Table 5. Comparison of statistical similarity between
each usage frequency rate
(a) AFBHIE BT 5% o|Ate] H=

(a) In case of over 5% of average usage frequency

R2AHS SAZC AH A8 500Et0f Hz

D 6.54 C 4.54 E 11.72 E 1357
E 17.83 B 11.16 H 4.64 H 572
H 9.51 [ 7.54 I 5.32 I 825
[ 11.89 L 5.49 L 518 L 554
N 11.89 N 6.65 N 6.45 N 833
0 11.89 0 7.16 0 7.87 0 897
R 9.21 R 7.58 R 7.33 R 804
S 11.89 S 5.74 S 5.52 S 771
T 13.37 T 6.95 T 743 T 9.25

(o) AFEEIE " 8% 0|4t
(b) In case of over 8% of average usage frequency

EERSL SAZE Y A8 S00EH0 ek

E | 1783 E | 1116 E 1172 E | BY
[ | 1189 I 754 N 645 I 825
N | 1189 N 6.65 0 | 78 N 833
0O [1189 | 0 | 716 R |73 0 | 89
S | 1189 R 7.58 S 552 R 804
T |37 ] T |69% T 174 T 9.25

(c) A28l B 1% o|st
(¢) In case of below 1% of average usage frequency
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Table 6. Source coding rule ; 4 x 4-bits

DA 5 Gtk dE &
o] “0001”¢ uwj 1o
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Table 7. Composition rule between hexa bytes

3¢ 4 s
hexa %10]‘;] , wes N AR A T UA del2
E9 23 e T 6 | vele AsevEd
, ‘ A% | A4
o 0000 O,1,2,‘%,4,5,6]L:7§,9,A,B,L,D, X MES 245 S}
1,2,34,56,7,89,AB,
1| oool 0 CDER 0 0000 e .
—
9 0010 o1 2,3456,71.89,AB,C, ) B
DEF 1 0001 0,2,4,6,810,12,14 1,3579,11,13,15
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s | oo o
CD.EF ) 010 na0 | 12SSIENL
4 0100 0123 4‘”’6’7'8’9ﬁ’B’C’D’E :
’ 1,2,35,6,789,11,12,
= | owr 5 1234567898, N 041014 1316
2 CDEF
- 1,2,345,6,79,10,11,
6 0110 O, 1 23456,189ABC, 4 0100 08 12,13,14,15
DEF
123456789.AB, - 1,2,345,6,79,10,11,
7| om 0 CDEF 5 0101 0.8 12131415
8 1000 0,1,2,3456,7 89ABCDEF 6 0110 0.8 1,2,345,6,79,10,11,
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9 1001 O CDEF
it} 7 0111 0.8 1,2,345,6,79,10,11,
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! DEF
s | o o 123456789.AB, 8 1000 0 IAAASOTEIIOILE
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23456789,AB, 123456789,1011,12,
D 1101 0 CDEF A 1010 0 131415
2,3456,7.89,AB,C,
E 1110 O, 1 1,2,3456,7,89,10,11,12,
DEF B 1011 0 131415
e | un o 123456789.AB,
CDEF C 1100 0 1,2,34,5,6,789,10,11,12,
13,14,15
E 78 F Y BARE} A%E WE 99 2% | L | 0 1234567801011
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Table 13. Compare of each proposed way :
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Table 14. Method for converting unicode to UTF-8

RS A= UTF-8 #E; x& f#4zE 74 7
SEEEE M=
U+007F OXXXXXXX
U+07FF 110xxxxX 10XXXXXX
U+FFFF 1110xxxx10XxXXXX 1 OXXXXXX
U+1FFFFF 11110xxx10xxxxxXX 1 0XXXXXX
10XXXXXX
U+3FFFFFF 111110xx10xxx XXX 1 OXXXXXX
10xxxxxX10XXXXXX
U+7FFFFFFF 1111110x10xxxxxx 10XXxX XXX 1 0XXXXX
X10XXXXKX]OXXXXXX
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Table 23. Number of chracters in CO controls and
basic latin code system in unicode 1.0
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Table 24. Unmatched character codes in CO controls
and basic latin code system in unicode 1.0 and in
proposed methods
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Table 25. Improvement standards of each of proposed
methods
70 w2t 1, 29t 3, 49t 5%t
NAE 4.88 864 173
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a3 Ak | A2eE | A3 | A4S | Aot Wty B35 UTFY A$os $Uuz=2 7)dto
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HZ o313 Ayl AR oro Ao i)
B| 21 [J|03|J]|03|K|LI5|K]|LI5 A eg A d dd AAA g sle R v
A 1 Ao B-3 Hl2lo] A&3l7] 935
C| 409 [J]o03]i]o3]Qloss|qQloss et oL dsel e - _°_ﬁ]f°Hj_4H
[LI19][2010 A AlATEl A HEst 73S 4831
H| 572 |K|L5|K|Ll5 0.35 0.35
i A el Aok A7 B
h 572 kK|{1I5| k|15 V|13 ]| V|14 a1 77:'3_‘?’]' *E‘ %'_:T":_Loﬂ/ﬂ Zﬂ/\]—‘-?j_' 7H}\\_E]\_ %—H:TiE ‘—_q_%
Pl 269 |Q[035|Q[035|X]|036]|X]036 o] B3 79 UTF-8 #elo] 23 A4S =83t
269 | q|035] q|035] x]|036] x|036 AL ARTI ] ~adEY $EELS FUIE
X036 | z]o2r|z|o2t|z]|o2]| z|o2 E BA8o= AMSE A9 FHA 3645M00 4] 314
x| 036 | z|o2t] z]021] z]021| 2|02 wf, 2e]al AAjE UTF-8 2telo] #3 AAE 48
g AL oA A 488714 MAEE Ao
A | 426 | A| 873 | A| 873 | Al| 493 | A| 493 | A |246 LA A 17HelA A 4807k A E = e
2 vk,
%8 FUZE 10 2lE F5 A ZfMdor; a9l ¥ 5t XM #F, #Y EX LA AH FX
Table 8. New proposal CO controls and basic latin code system in unicode 1.0 system ; upper and lower
plane change and maintain the current characters array
U+ 0 1 2 3 4 5 6 7 8 9 A B C D| E|F
911 | NUL | SOH | STX | ETX | EOT | ENQ | ACK | BEL | BS HT LF VT FF | CR| SO | s
912 | DLE | DC1 | DC2 | DC3 | DC4 | NAK | SYN | ETB | CAN | EM | SUB | ESC | FS | GS | RS | US
913 | SP ! ! # $ % & ( ) * + , - | . /
914 0 1 2 3 4 5 6 7 8 9 ; < = ?
915 | @ A B C D E F G H [ J K L M 0]
916 P Q R S T U v W X Y z [ |w ] _
917 a b c d e f g h i j k | m n ¢}
918 p q r [ t u v w X y z { | } ~ | DEL
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of F5 AA A FURE gelo]l B35 AAS  7F FAEGeNA FREEE sted F %S
o R4 BT AL w=9w Sk 2enE FF Ao drkd
E 9 FUZRE 10 2t 5 MA sHMer; 2 dufjollA dF £33 #E&o w2l F3uig
Table 9. New proposal CO controls and basic latin code system in unicode 1.0 system ; codes array in
each row with rule of source coding
U+ 0 1 2 3 4 5 6 7 8 9 A B C D| E|F
911 | NUL | SOH | STX | ETX | EOT | ENQ | ACK | BEL | BS HT LF VT FF | CR| SO | s
912 | DLE DC1| DC2 | DC3 | DC4 | NAK | SYN | ETB | CAN| EM | SUB| FS | GS | RS | US
913 | SP ! # $ % & ( ) * + . = /
914 0 7 2 3 4 5 6 7 8 9 H
915 | @ A B © D E F G H [ J K L M| N|O
916 - P R S T U 4 w X Y z [ |w ]
917 a b c d e f o] h i j k | m n 0
918 P q r s t u 4 w

E 10. RHUZEE 10 2lElol &= A Jfuet; 2+ A7k

HH R3320 wet Foufd

Table 10. New proposal CO controls and basic latin code system in unicode 1.0 system ; codes array

between each row with rule of source coding

U+ 0 1 2 3 4 5 6 7 8 9 A B C D E F
911 NUL | SOH | STX ETX | EOT | ENQ | ACK | BEL BS HT LF VT FF CR | SO | Sl
912 0 1 2 3 5 6 7 8 9 ; < = > ?
913 P q r s t u v w X y z { | } | ~ |DEL
914 | DLE | DCT1 | DC2 | DC3 | DC4 | NAK | SYN ETB | CAN EM SUB | ESC FS GS | RS | US
915 @ A C D E F G H | J K L M 0
916 P Q R S T u \ W X Y z [ | ] ~ _
917 a b © d e f g h i j Kk | m n 0
918 SP ! " # $ % & ! ( ) * + - /

E 1. RUIZE 10 28l 25 A sHMet; zH il 2 iz /I 25350 & w2l Foud
Table 11. New proposal CO controls and basic latin code system in unicode 1.0 system ; code array in

row and between row with rule of source coding

U+ 0 1 2 3 4 5 6 7 8 9 A B C D E F
911 | MUL | SOH | STX | ETX | EOT | ENQ | ACK | BEL BS HT LF VT FF | CR | SO | SI
912 0 17 2 3 4 5 6 7 8 9 ; ?
913 P q s u v | w
914 | DLE DC1 | DC2 | DC3 | DC4 | NAK | SYN | ETB | CAN | EM | SUB| FS | GS | RS | US
915 @ A B C D E F G H | J| K L M N 0]
916 - Q R S T U 4 w X Y z [ |w ]
917 a b c d e f o] h i j k | m n 0
918 | SP ! " # 3 % & ’ ( ) * + - /
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Table 12. New proposal code system of CO controls and basic latin code system in unicode 1.0 system ;
code array only latin characters

U+ 0 1 2 3 4 5 6 7 8 9 A B [ D | E|F
911 | MUL | SOH | STX | ETX | EOT | ENQ | ACK | BEL | BS HT LF VT FF | CR | SO | Sl
912 | DLE| DCT1 | DC2 | DC3 | DC4 | NAK | SYN | ETB | CAN | EM | SUB | ESC | FS | GS | RS | US
913 | SP ! " # $ % & ‘ ( ) * = , - ) /
914 0 7 2 3 4 5 6 7 8 9 ; < = | > 2
915 @ A B © D E F G H | J K L M| N| O
916 _ P Q R S T 7] v w X Y V4 [ | w1
917 a b c d e f o] h i j k | m n 0
918 p q r s t u v w
E 15, UTF-8 25 AHA LU COMo{et 7|= 2lElo] X R 53t & 28 £5(X 6)
Table 15. CO controls and basic latin code system in unicode 1.0 system(Table 6)
U+ 0 1 2 3 4 5 6 7 8 9 A B C D | EJ|F
0 NUL | SOH | STX | ETX | EOT | ENQ | ACK | BEL | BS HT LF VT FF | CR | SO | Sl
1 DLE | DC1 | DC2 | DC3 | DC4 | NAK | SYN | ETB | CAN | EM | SUB | ESC | FS | GS | RS | US
2 SP ! " # $ % & ‘ ( ) * + , = . /
3 0 1 2 3 4 5 6 7 8 9 : ; < = | > 2
4 @ A B C D E F G H I J K L M| N[O
5 P Q R S T U vV W X Y Z [ W ] S
6 X a b c d e f g h i j k | m n ¢}
7 p q r s t u v w X y z { | } ~ | DEL
E 16. UTF-8 &5 AHAU COMoiet 7|2 2tElof | 535 & 28 £35(H 7)
Table 16. CO controls and basic latin code system in unicode 1.0 system (Table 7)

2 0 1 2 3 4 5 6 7 8 9 A B C D | E|F
U+0 | NUL | SOH | STX | ETX | EOT | ENQ | ACK | BEL | BS HT LF VT FF | CR | SO | Sl
1 DLE | DC1 | DC2 | DC3 | DC4 | NAK | SYN | ETB | CAN | EM | SUB | ESC | FS | GS | RS | US
2 SP ! ! # $ % & ! ( ) * + , = . /
3 0 1 2 3 4 5 6 7 8 9 : ; < = | > 2
4 @ A B © D E F G H I J K L M| N[O
5 p Q R S T U v W X Y Z [ W ] S
6 ' a b @ d e f a h i j k | m n o)
7 o q r s t u v w X y z { | } ~ | DEL

» HuRRol AH R53 7o £HEE £3 (05 2E AT SYE)

E 17. UTF-8 & AAWY COMoiet 7|2 2telo] dd B53 w& 23 25 ¥ 60t #78 &3 A
Table 17. CO controls and basic Latin code system in ynicode 1.0 system ; combine between Table 6 and

Table 7
U+ 0 1 2 3 4 5 6 7 8 9 A B C D E F
0 NUL | SOH | STX ETX | EOT | ENQ | ACK | BEL BS HT LF VT FF CR | SO | SI
1 DLE | DC1 DC2 | DC3 | DC4 | NAK | SYN ETB | CAN EM SUB | ESC FS GS | RS | US
2 SP ! ! # $ % & ( ) * + . - /
3 0 1 2 3 4 5 6 7 8 9 < =
4 @ A B C D E F G H | J K L M 0
5 P Q R S T u v W X Y z [ W ] . _
6 a b © d e f g h i j kK | m n 0
7 p q r s t u v w X y z { | } ~ | DEL
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18, UTF-8 2tEI| 25 A 7iMdet; 2t Aol |X 253 w&of w2l Foufd
Table 18. New proposal CO controls and basic latin code system in UTF-8 code system ; codes array in
each row with rule of source coding

U+ 0 1 2 3 4 5 6 7 8 9 A B C D E F
0 NUL | SOH | STX ETX EOT | ENQ | ACK BEL BS HT LF VT FF CR | SO | SI
1 DLE DC1 DC2 | DC3 | DC4 | NAK | ESC ETB | CAN EM SUB | SYN FS GS | RS | US
2 SP ! ! # $ % & ' ( ) * + 2 - . /
3 ; 1 2 3 4 B 6 7 8 9 : 0 < = > ?
4 @ B F J D E A G K | (0] H L M N O
5 Q [? R S T U V W Z Y X [ W ] ~ _
6 j b c d e f g k i a h | m n 0
7 a p r s t u v w z y X { | } ~ | DEL

F 19. UTF-8 2tEI| 25 &M A 7HMet; 2t ?:”'—HO{IH ™ 253 FEof wel uHstE 2tEl =22
l:l =2 HH of
Table 19. New proposal CO controls and basic Iatln code system in UTF-8 code system ; codes array in
each row with rule of source coding and orderly rearrange latin characters

U+ 0 1 2 3 4 5 6 7 8 9 A B C D E F
0 NUL | SOH | STX | ETX | EOT | ENQ | ACK | BEL BS HT LF VT FF | CR | SO | SI

1 DLE | DC1 | DC2 | DC3 | DC4 | NAK | ESC | ETB | CAN EM | SUB | SYN FS | GS | RS | US
2 SP ! ! # $ % & ‘ ( ) * + = . /
3 ; 1 2 3 4 5 6 7 8 9 : 0 < = > ?
4 @ B F J A © D E K G H I L M N o]
5 Q P R S T V] \ W z X Y [ W ] ~ _
6 ' j a b @ d e f k o] h i | m n o)
7 q D r s t u v w z X y { | } | ~ |DEL

H® 20. UTF-8 2tElf B35 A 7iMet; 2telof tiaEX oM X £S5t o w2l F5ujd
Table 20. New proposal CO controls and basic latin code system in UTF-8 code system ; array latin
characters separately between big letter and small letter of latin

U+ 0 1 2 3 4 5 6 7 8 9 A B C D E F
0 NUL | SOH | STX ETX EOT | ENQ | ACK BEL BS HT LF VT FF CR | SO | SI
1 DLE | DC1 DC2 | DC3 | DC4 | NAK | SYN ETB | CAN EM SUB | ESC FS GS | RS | US
2 SP ! ! # $ % & ‘ ( ) * 1 . = . /
3 0 1 2 3 4 B 6 7 8 9 : ; < = > ?
4 @ J K Q D E F G V | A B L M N O
5 X Q R S T U H W VA Y P [ W | ° —
6 X j b © d e f o] q i a k | m n o)
7 X h r s t u % W z y p { | } | ~ |DEL

#® 21. UTF-8 2lElo| &5 A 7Y J?_F ; EFEIO] CHAEAL oA 2 2535 #&of w2l f3ufd
T 2lEl0 TAUZE B35 Mol g
Table 21. New proposal CO controls and basic latin code system in UTF-8 code system ; array latin
characters separately between big letter and small letter of latin and then orderly rearrange latin characters

U+ 0 1 2 3 4 5 6 7 8 9 A B C D E F
0 NUL | SOH | STX ETX EOT | ENQ | ACK BEL BS HT LF VT FF CR | SO | SI
1 DLE | DC1 DC2 | DC3 | DC4 | NAK | SYN ETB | CAN EM SUB | ESC FS GS | RS | US
2 SP ! ! # $ % & ‘ ( ) * 1 . = . /
3 0 1 2 3 4 B 6 7 8 9 : ; < = > ?
4 @ J K Q A B C D Vv E [F G H | L M
5 X N O P R S T U VA W Y [ W | ° _
6 X j a b @ d e f q o] h i k | m n
7 X 0 p r s t u v z w y { | } ~ | DEL
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Table 22. New proposal CO controls and basic latin code system in UTF-8 code system ; latin
characters-oriented code array with the source coding rule

uAtel 2
2 =22 shisrme] HTAIHAIl o5 $%
s|oigich
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