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The Effect of Flat Area Detection and Dither Matrix Address Utilization in  

Table Look-Up Method of Inverse Halftoning for Ordered Dither Images  
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Abstract  Efficient Inverse Halftoning (IH) methods of Ordered Dithering Images were studied for clustered dot type and dispersed dot 

types. They are based on the Table Look-Up method that utilizes every possible combination of the bi-level output of reference pixels, which 

has been considered to be most effective and quite practical. In this paper, we will optimize the reference pixel template with a new 

introduction of flat-area detection and dither matrix address information. The flat area detection mechanism will contribute to save the 

memory capacity by enabling to classify the reference pixel template according to flat area or non-flat area. The dither matrix address 

information is found to contribute to improve SNR in some memory size condition. With the proposed ideas, the memory size to provide the 

same SNR in the conventional method is reduced to between 1/8 and 1/128, and generality of designed function was also found to be

improved. 

Keyword  Ordered dither, Inverse halftoning, Table Look-Up method 

1.

島貫
テキストボックス
社団法人　情報処理学会　研究報告IPSJ SIG Technical Report

島貫
テキストボックス
2006－AVM－54（10）　  　2006／9／29

島貫
テキストボックス
－53－

研究会temp
テキストボックス



2

2. IH

2.1. IH

2

ROM

1. 2

SNR

2.2.

SNR

N N 1

N 1

N

Greedy [6]

0 SNR

(Increasing Greedy)

SNR

(Decreasing Greedy)

[3] Greedy

2.3.

1. 

島貫
テキストボックス
－54－

研究会temp
テキストボックス



3

1.

1.

1. 16

SNR

2.4.

 N1A N8A

8 N9A SHIPP(4096

3072)  P1 P4 4

P5

I

N1A N9A P1 P5

Bayer 1

4 4

2.

2.5.

(

)

Greedy

2.6.

Bayer

0 1 2 3 16 
4 5 6 7 17 
8 9 10 11 18 

12 13 14 15 19 
24 23 22 21 20 

1. 16

1 9 3 11  10 4 3 11
13 5 15 7  5 1 2 8
4 12 2 10  14 6 7 13

16 8 14 6  15 9 12 16
(a) Bayer type (b) 1st order screen type 

2. Bayer 1

16 15 8 12 2 12 4 11

14 7 2 9 8 16 6 13
11 6 1 3 3 10 1 9
13 4 5 10 7 14 5 15

(a) Bayer type (b) 1st order screen type 

3

2. Greedy SNR 

Bayer 1st order Screen 

increasing decreasing increasing decreasing

Pel SNR Pel SNR Pel SNR Pel SNRS

# [dB] # [dB] # [dB] # [dB]

1 10 12.26 10 12.26 10 12.26 14 11.89

2 6 15.11 6 15.11 0 14.67 7 13.81

3 11 17.03 11 17.03 8 15.76 5 15.39

4 13 18.65 13 18.65 2 17.35 12 17.01

5 14 19.50 14 19.50 14 17.86 10 17.74

6 9 20.28 9 20.28 6 18.50 0 18.47

7 5 21.07 5 21.07 12 19.21 2 18.98

8 2 21.55 2 21.55 4 19.74 11 19.52

9 7 21.85 7 21.85 11 20.00 9 20.10

10 15 22.07 15 22.07 9 20.38 6 20.35

11 8 22.26 8 22.26 3 20.60 15 20.60

12 3 22.42 3 22.42 1 20.83 13 20.87

13 12 22.59 12 22.59 7 21.03 4 21.12

14 4 22.75 4 22.75 13 21.24 3 21.31

15 1 22.89 1 22.89 15 21.46 8 21.49

16 0 23.00 0 23.00 5 21.64 1 21.64
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3 Bayer

SNR N9 ( )

Method1 Method2 Method3 Method4S
SNR[dB] SNR[dB] SNR[dB] SNR[dB]

6 20.28 16.99 21.98 19.78
7 21.07 18.47 22.28 21.01
8 21.55 19.41 22.49 21.82
9 21.85 20.26 22.59 22.17

10 22.07 21.06 22.68 22.48
11 22.26 21.66 22.74 22.65
12 22.42 22.16 22.79 22.82
13 22.59 22.42 22.84 22.90
14 22.75 22.61 22.89 22.99
15 22.89 22.80 22.94 23.05
16 23.00 22.93 22.99 23.10

5. Bayer SNR

P5

Method1 Method2 Method3 Method4S
SNR[dB] SNR[dB] SNR[dB] SNR[dB]

6 22.14 17.34 28.72 26.51
7 23.96 18.77 29.22 27.90
8 25.35 20.50 29.57 28.54
9 25.90 21.84 29.68 28.91

10 26.43 23.70 29.82 29.10
11 27.06 24.73 29.87 29.37
12 27.59 26.25 29.94 29.68
13 28.22 26.75 29.97 29.79
14 28.83 27.29 30.01 29.92
15 29.43 28.00 30.05 29.97
16 29.92 28.39 30.06 30.01

(a) (c) (c)
(Bayer)

5.

4. 1

SNR N9 ( )

Method1 Method2 Method3 Method4S
SNR[dB] SNR[dB] SNR[dB] SNR[dB]

6 18.50 16.03 20.28 19.90
7 19.21 17.52 20.48 20.52
8 19.74 18.57 20.68 21.08
9 20.00 19.33 20.86 21.47

10 20.38 20.00 20.97 21.87
11 20.60 20.54 21.10 21.98
12 20.83 20.97 21.20 22.08
13 21.03 21.37 21.30 22.16
14 21.24 21.66 21.41 22.25
15 21.46 21.89 21.51 22.35
16 21.64 22.12 21.61 22.44
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6. 1 SNR

P5 ( )

Method1 Method2 Method3 Method4S
SNR[dB] SNR[dB] SNR[dB] SNR[dB]

6 20.97 16.76 27.60 26.80
7 22.74 18.33 27.68 27.45
8 24.53 19.91 28.00 27.94
9 24.84 21.70 28.22 28.22

10 25.64 22.68 28.39 28.55
11 26.05 23.29 28.61 28.71
12 26.69 24.33 28.75 28.81
13 27.20 25.07 28.92 28.99
14 27.75 25.85 29.03 29.14
15 28.58 26.63 29.10 29.22
16 29.19 27.33 29.20 29.30
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