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A New Hangul Jamo Morse Code According to The Variable Length Coding Theory and
Dichotomic Search Method
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ABSTRACT

The Morse code was firstly used for a wire telegraph service on May 1884 in USA. After about 10 years Korean researchers developed
the Morse code in 1884 and the Morse code was firstly introduced in Korea for the wire telegraph service in September 1885. For about
130 years later, the Hangul Jamo Morse code has been used without any serious modification up to now. The Morse code is the variable
length code system which each codes have a different code length. The related reference shows that English alphabet Morse code was
applied in the coding theory. However, a result of analysis showed that the Hangul Jamo Morse code was not applied in the coding theory
as the english alphabet code system. This paper presents the analysis result of Hangul Jamo Morse code according to the variable length
coding theory. As a result of the analysis, when Hangul Jamo are coded with application of the variable length coding theory, the
transmission data rate could be increased up to 25% compare to the existing code system. This paper shows a new Hangul Jamo Morse
code system based on the analysis result.
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Table 1. Coreword length (Keying time) of international
morse code and american morse code
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Table 2. Weighted codeword length of international
standard morse code and american morse code
according to the frequency of occurrence of symbol

iinternational American Morse
standard Morse code
Alpha code
—bet code code
Morse
code word | Morse code | word
length length
A 0- 5 0- 5
B -000 9 -000 9
C -0-0 11 00 O 6
D -00 7 -00 7
E o] 1 o] 1
F 00-0 9 0-0 7
G - -0 9 --0 9
H 0 000 7 0000 7
| 00 3 00 3
J 0--- 13 -0-0 11
K -0- 9 -0- 9
L 0-00 9 — 6
M - - 7 - - 7
N -0 5 -0 5
O --- 11 0 0 4
P 0--0 11 00000 9
Q --0- 13 00-0 9
R 0-0 7 0O 00 6
S 000 5 000 5
T - 3 - 3
U 00- 7 00 - 7
V 000 - 9 000 - 9
W 0-- 9 0o- - 9
X -00- " 0 -00 9
Y -0-- 13 00 00 8
Z --00 11 000 O 8
Sum 214 178

L WL
A A
B C B C
E 1 1 0.1270 | 0.1270 | 0.1270
T 3 3 0.0906 | 02717 | 0.2717
A 5 5 0.0817 | 0.4084 | 0.4084
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0 11 4 00751 | 08258 | 0.3003 O] A(space)Z dlof 3l o E Eo] FHEUET
I 3 3| 00697 | 02000 | 0.2090 NO"E m22s o gdstad & o ©--rom
STEE 2= o) Noa &= g umul Has=
N | 5 5| 00675 | 03375 | 03375 | FEET Ak 01;1?& L ﬁ‘ﬁ—i Ej— j?: e
A= Ak HH 224 9]
S | 5 | 5 | 0063 03164 | 03164 FE2 2l = Rl
Aol & HuZolr} V)& HEA RG] 5ol A
H 7 7 0.0609 | 04266 | 0.4266 oo H]3to] Tjo- ZlojHe o 2= glc} mhelA]
R 7 6 0.0599 | 04191 | 0.3592 W REgion SEARS mea Hsas 7
D | 7 | 7 |00 |0297 | 0977 | o qgx e glow PANUTY B¢ IR
L | 9 | 6 [00103]03628[02415] smu vsgmaon vags 40 oo wgs
sub 63 52 0.7785 | 4.0015 | 3.2953 H4E AXA oA HostapA o] g&H oA ke
total Aoz BAHYY. 53 mas REAAE shadol
C 11 6 0.0278 | 03060 | 0.1669 BEslo]lRoA o EE ZF a7 AWEly] 93
U 7 7 0.0276 | 0.1931 | 0.1931 Ews A A prefix) 2 A0 Q1 EA et}
M 7 7 0.0241 | 0.1684 | 0.1684
W 9 9 0.0236 | 0.2124 | 0.2124 X 3. SEXZ(206) [9] [10]e] s{=ot E5
F 9 7 00223 | 02005 | 0.1560 Table 3. Huffenman codes for Hangul Jamo
G | 9 9 | 00202 | 01814 | 0.1814 A | B C Al B C
Yy | 13 8 | 00197 | 02566 | 0.1579 ° | 12 oo = | 3 10101
P 11 9 | 00193 | 02122 | 0.1736 F 9 nrf = 3 00101
B 9 9 0.0149 | 0.1343 | 0.1343 I 86 0000 H 24 001000
\% 9 0.0098 | 0.0830 | 0.0880 - 76 0100 ] 2 101000
K 9 0.0077 | 0.069 | 0.0695 1 76 1100 i 18 000101
J 13 11 0.0015 | 0.0199 | 0.0168 = 61 1010 B 17 010101
X 11 9 0.0015 | 0.0165 | 0.0135 61 ool = 09 0100000
Q 13 9 0.0010 | 0.0124 | 0.0086
— 58 1101 E 0.6 1110101
Z 11 8 0.0007 | 0.0081 | 0.0059
sub €L 5 0011 A 05| 01100010
total 151 126 | 0.2217 | 2.0793 | 1.7463 ] 44 0100 | 04 00110101
total | 214 178 1 6.08 5.04 e 42 1000 2 0.3 10110101
. P 34 10000 = 0.2 | 000110101
* A 1 Symbol B : International standard code
C ; American code L ; codeword length W ; T | 31 | 01100 | 7w | 02| 100110101

Symbol Occurrence frequency WL ; Weighted
codeword length

* A : Hangul Jamo B : Occurrence frequency
C : Huffman code

[\")
w
9
P
i
S
1o
ol
= i
s 1>
oy e
o
L A
S e
fol
o
.

ol ¢
of dFHE & viast 17 sgEHE 21 A
- Aolh. wep we s

o T
A g =
FE olwHe vl 1y B} FIARE

r\(

HJr -z



a9 1As 2ol
“brel ARAel 7Y B

fo
N

und

[l Dy N
dr o 24

[ = & o

k)
0
rir
Ty ® =
x>

wash ge vas o
58] 23]z e

a2l 1, sEXE(26) e A EoX A el ol HdAY clojof 1
Fig. 1 Dichotomic search diagram of the existing morse code system of the Hangul Jamo(26)
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Fig. 2 Dichotomic search diagram of the existing morse code system of the Hangul Jamo(24)
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Table 4. A new Mprge code for Hangul Jamo (26) A7 214, TAbe] AL 18802 4] 26%HE 2}
fasting - Rew ok Wk oA wg sk Q] o Aow
HJ code code = «1m wiw “
W LT WL L WL IR AA o] F e B 17 417 2 Zo]A
1 | 0076 9 1068 | 5 038 | -0.80 AAS A F MY REAAY AAANTE U3}
C 006 | 9 077 | 3 [ 026 | —2.00 S
= [ 0042 | 9 038 7 | 030 | 029 | dh
= [ 006l | 9 [ 05 [ 5 | 031 | 080
B L E 5 S e2R24rhiol et 422
A~ 0061 | 9 [055 ] 7 [ 043 [ 029 REARSHA
o 0.119 9 1.07 1 012 | -8.00 Table 5. A new morse code for mordern Hangul
= 1 0034 [ 11 [ 037 9 | 030 | 022 Jamo (24)
= 0009 | 11 | 010 [ 11 | 010 [ 0.00 o =
= 1 0002 | 11 [ 002 | 13 [ 003 | 015 Existing | Modified
E | 0006 | 11 | 006 | 11 | 0.06 | 0.00 HJ W code code R
i 0.0g5 1% 0.06 191 0.06 | 0.00 L |WL| L |WL
5 |_0030 | 13 | 040 027 | -0.44
sum| 058 | 138 | 544 | 110 | 311 | —12.47 010072 | 9 1065 5 | 036|080
F 10091 [ 1 [009] 3 [ 027 [ 067 oot | 9 (o073 5 |04 | -080
]H: 0018 | 13 | 024 | 9 | 017 | -044 o | 0040 | 9 036 | 7 | 028 ]-029
R RS R = [ 0068 | 9 [082] 5 | 029 080
110017 [ 13 1022 [ 11 | 019 [ 018 2 10029 | 7 1020 9 1026 | 022
7 8‘8%8 g 8.%(5) g 8’%2 8.1213 8| 0023 ] 9 [021] 9 [021] 000
“I‘ D . 0 . —
VR 1T/ R o Y e Al 008 | 9 [052] 7 | 040 | -029
T 1 0031 | 7 [ 021 | 9 | 028 [ 022 © | om3 | 9 |102] 3 |034]-200
T 8’82% z 8’% 173 8’2‘? 8’% = | 0032 | 11 [03] 9 |02 [-022
[ 0076 | 7 053 5 | 038 [ 040 ~ | 0009 | 1 10101 9 | 008 | -0z
sum| 0414 | 76 | 222 [ 104 | 266 | 2% 7 10002 | 11 002} 11 | 002] 000
total | 1.000 | 214 | 7.67 | 214 | 574 | 952 e | 0005 | 11 [006 | 11 | 006 | 0.00
* HJ; Hangul Jamo L; codeword length W, Sym- i 0.005 11 1005 ] 11 | 005 | 000
bol Occurrence frequency WL, Weighted codeword & 0.029 13 | 0.38 9 026 | -0.44
length IR ; Improved rate sum | 0556 | 138 | 517 | 110 | 331 | -5.64
F o122 | 1 [o12] 1 [012] 000
F | 0003 | 3 [001] 11 |003] 073
3 10058 | 3 [017] 7 |o041] 057
3 10019 | 5 [o10] 9 [017] 044
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L 0.047 5 [024] 7 033 029
AL 0.004 5 1002 ] 11 | 004 ] 055
T 0.029 7 1020 9 |026 | 022
il 0.002 7 1001 | 13 | 003 ] 046
— 0.055 7 1039 7 ]039] 000
| 0.106 7 1074 ] 3 03] -133
sum | 0445 | 50 2 78 | 21 | 193
Total | 1.000 | 183 | 7.16 | 183 | 540 | -3.71

+* HJ; Hangul Jamo L; codeword length W; Sym-—
bol Occurrence frequency WL, Weighted codeword
length IR ; Improved rate
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Table 7. A new mordern morse code that consonant

and vowel are separated (24)

e

E 7

O = - Occurrence | Keying
F2H A Morse code | Jamo i
Table 6. A new morse code that consonant and vowel ﬁ’equeglcy time
are separated (26) S 18112290/6 é
M d I Occurrence | Keying = 5 7.18% 5
orse code amo :
frequency time = E%Zﬁ) ?
— -
e 11.29% 1 > 1005 7
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— B 2.89% 9
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2.81%
2.29%
0.87%
0.55%
0.48%
0.20%
55.55%

- ¥ 12.16%
- 10.57%
5.79%
5.02%
4.71%
2.90%
1.94%
0.39% 11
0.28% 11
0.20% 11
44.45% 80
Total 100 182
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Fig. 3 Dichotomic search diagram of a new modern Morse code that Consonant and Vowel are separated
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