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Inverse halftoning Using LMS Adaptive Filtering Algorithm
and Edge map
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ABSTRACT

Digital Halftoning convert a continuous-tone images to a binary images. Inverse halftoning addresses the
problem of recovering a continuous image from a halftoned binary image. Simple low pass filtering can remove
the high frequency noise but it also removes the edge information. Thus the edge information should be
separated from the halftoning noise. As a result, the edge of result image is blumring. This paper present that we
obtain continuous-tone-image which using LMS$ adaptive filtering algorithm. This image discover the optimal
filter weights. To reduce noise without blurring the edges of reconstructed image use edge map, Simulation
results show that proposed method gives a higher PSNR and better subjective quality than conventional methods.

As a result, the edge information of reconstructed image reduce blurring.
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B 1. dither mask

0 | 128 32 [160] 8 [ 136 ] 40 [168
192 | 64 | 224 | 96 [ 200 | 72 | 232 | 104
48 | 176 | 16 | 144 | 56 | 184 | 24 |152
240 | 112 | 208 | 80 | 248 | 120 | 216 | 88
12 140 | 44 [ 172 4 | 132 | 36 |164
204 | 76 | 236 | 108 | 196 | 68 | 228 | 100
60 | 188 | 28 | 156 | 52 | 180 | 20 |148
252 | 124 | 220 | 92 | 244 | 116 | 212 | 84

(a) dispersed dither mask

4 44 76 | 140 | 136 | 56 | 24 | 12
20 84 | 116 | 196 | 168 | 104 | 88 | 36
52 | 100 | 180 | 228 | 216 | 184 | 120 | 68
132 | 164 | 212 | 244 | 248 | 232 | 200 | 148
144 | 204 | 236 | 252 | 240 | 208 | 160 | 128
64 | 124 | 188 | 220 | 224 | 176 | 96 | 48
32 92 | 108 | 172 | 192 | 112 | BO | 16

8 28 60 | 156 | 152 | 72 40 0

(b) clustered dither mask

24 | 184 | 104 | 56 8 |136| 40 | 168
88 | 216|248 | 152 200 72 | 232|104
136 | 232200 | 72 56 | 184 | 24 | 152
40 | 120|168 | 8 248 (120 | 216 | 88

(c) 4x4 clustered and dispersed dither mask
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(c) Error diffusion

Fig. 4 halftone images
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Fig. 5 Edge Comparison of proposed method and gaussi-
an filtering
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Table 2. PSNR Comparison of inverse halftone(%t$] : dB)

Gaussian
LMS

Halftone filter Proposed

clustered 26.359 26.926 26.952

dispersed 26.705 27.318 27.325
(d) error diffusion

or 27810 | 29144 | 29.768 )
diffusion Fig. 6 Inverse halftones obtained from halftone images
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