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High Efficiency Coding Method for Calling Cards
using Fuzzy Clustering

Hideo KURODA, Shinji MIYAZAKI
Makoto FUJIMURA, and Akira NAKAMURA

Recently calling cards, which not only have character strings such as name or company name but also '

have photographs like human portraits or landscapes are on the increase. Such a calling card has to be

treated as image data if one is to construct a calling card management system. The resulting amount of im-

age data is very large and thus there is a need for compression.

This paper discusses a high efficiency coding method for the system. First, the appropriate size for

display is discussed. Next, a clustering method using fuzzy functions and a coding method for each cluster

are discussed. Finally the proposed high efficiency coding method is simulated.
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Table 2 Five-grade scale of Subjective assessment for
character.

Scale Category

5 | all characters can be read clearly.

allmost characters can be read, a few
4 | characters can be read with difficulty.
(in other word, all characters can be read)

most characters can be read, some
characters cannot be read.

some characters can be read.
(might know it)

1 | all characters cannot be read absolutely.

gray scale.
[second]
bit
1 2 4

DPI

100 21.7 28.2 52.6

120 29.5 38.8 75.3
144 39.6 52.3 103.8

150 43.4 57.4 111.0

160 48.0 6.2 | 127.1
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Table 3 Mean opinion score about possibility to read characters.
[MOS]
bit 1 2 4
without pseudo gray scale D/D conversion | without pseudo without
manage- 4bits into 1bit manage- gray scale manage-
ment hard soft with threshold | ment (hard) ment
DPI contrast contrast management
100 2.00 1.62 162 2.31 2.46 3.00 3.23
120 2.7 2.23 2.38 3.00 3.08 3.92
144 3.54 3.08 3.08 3.69 3.92 4.69
150 3.38 - 3.23 4.23 4.23 4.85
160 3.85 3.85 4.69 4.54 4.92 4.92
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Table 4 Five-grade scale of subjective assesment for

picture image.

scale category

5 | can distinguish object with expression

4 | can distinguish object

3 | hardly distinguish object due to impossiblity
to get characteristic. )

2 | cannot distinguish except for outline.

1 | cannot distinguish absolutly.

Table 5 Mean Opinion Score of subjective assess-
ment for picture image.

[MOS]
144DP 1 2bits 160DP I 1bit
pseudo gray
scale (hard) without management
3.63 2.36
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(B) calling card with only caracters.

Fig. 2 calling card detected significant area.
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Table 6 (A) Membership of area to each cluster.

mmper | (Crarecten | "Chicture”
1 0.976 0.024
2 0.000 1,000
3 0.997 0.003
4 0.986 0.014
5 0.994 0.006
6 0.988 0.012
7 0.996 0.004
8 0.997 0.003
9 0.999 0.001
10 0.998 0.002
1 0.994 0.006

Table 6 (B) Membership of area to each cluster.

mmper | (Chmeced | "Chichne)”
1 0.969 ' 0.031
2 0.994 0.006
3 0.991 0. 009
4 0.987 0.013
5 0.991 0. 009
6 0.978 0.022
7 0.984 0.016
8 0.981 0.019
9 0.987 0.013
10 0.989 0.011
11 0.999 ©0.001
12 0.998 0.002
13 0.977 0.023
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Table 7 Coding table for character area.
Run Terminating code Run Terminating code Gray Code
length length level
0 1010010000001 32 101110010110 0 100
1 1010010000000 33 101110010001 1 11
2 10111001111001 34 101110001110 2 01
3 10110 35 101011101110 3 00
4 101111 36 101011101100
5 101010 37 101011101000
6 10111 38 101011011000
7 10100 39 101011001110 Run Makeup code
8 10100 40 101001001110 length
9 101011 41 101001000110
10 101001 42 101001000101 64 101001100
11 101000 43 101001000001 128 10111001010
12 1011100 44 101000111001 192 101110000111
13 1010110 45 101000111000 256 1011100111101
14 1010110 46 1011100101111 320 1010010011111
15 1010001 47 1011100101110 384 10101110110111
16 10111001 48 1011100100001 448 10101110110110
17 10111000 49 1011100100000 512 101110011110001
18 10101101 50 1010111101111 576 101110011110000
19 10101100 51 1010111011110
20 10100100 52 1010111011010
21 10100111 53 1010111010011
22 101110011 54 1010111010010
23 101110010 55 1010110110011
24 101110000 56 1010110110010
25 101011101 57 1010110011111
26 101011011 58 1010110011110
27 101011001 59 1010010011110
28 10100100110 60 1010010001111
29 10100100001 61 1010010001110
30 10100111101 62 1010010001001
31 101110011111 63 1010010001000
Tabel 8 Results of coding simulation.
Calling card A B C D E
Character area Mean code lenght/pel [Bits]
1.13 1.50 0.99 0.99 1.05
All occurred bits [Bytes]
4682 9341 2875 3231 4464
Picture area Mean code length/pel [bits]
1.54 1.75 1.52 — -
All occurred bits [Bytes]:
6369 6607 4004 - -
Total Occurred bits [Bytes]
11051 15948 6879 3231 4464
Coding efficiency 1/3.52 1/2. 43 1/5.65 1/12.0 1/8.72

Occurred bits of original image: 38, 912 bytes
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