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Truncation Error Problem of Error Diffusion Method

.
ZHE

Cheung—Woon Jho"

o ot
L G4 e tAE stzEY W F U= dA) Helshe gl FAlst QS oA A shA| ¥
T o] % slao] FAAIA HSE S FAe] FAS Folv Wgolth o|Yeh W A FAst QAE T
Ho g kst BAoA FEA R QA o] STl AYU Fadke 497 B Ent B = edlMe &
2} 8ike] T4 <1 BP9l Floyd—Steinberg W'H ¥} Jarvis—Judice—Ninke2] ¥, Stucki®] W, Shiau—Fane] W
S A8k o] gk A WS AlAsT
Abstract

The error diffusion method is one of the digital halftoning methods that diffuses quantization errors of current
processing pixel to neighboring pixels and get a high-quality black-white image. This method has the
problematic case which partially increase or decrease summation of diffused errors in the process of diffusing
the quantization error. In this paper, we analyze Floyd-Steinberg method, Jarvis-Judice-Ninke method, Stucki
method, and Shiau-Fan method as a representative case of error diffusion methods and propose a solution
method of this problem.
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Fig. 1. Diagram of error diffusion algorithm
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1 0,0, 0,0 0 -1 1,0,0,0
2 1,0, 1,0 2 0 1,0, 1,0
3 1,1, 1,0 3 0 1,1, 1,0
4 2,1, 1,0 4 0 2,1,1,0
5 2,1,2,0 5 0 2,1,2,0
6 3, 1,20 6 0 3,1,2,0
7 3, 1,2, 0 6 -1 3, 1,2, 1
8 42,3, 1 10 2 3, 1,3, 1
9 4,2, 3, 1 10 1 4,1, 3, 1
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float fs_a = 7./16,, fs_b = 3/16,, fs_c = 5/16,
fs_d = 1/16, // Foyd Steinberg mask value

for (y = 0; y < image_height; y++)
{
for (x = 0; X < image_width; x++)
{
new_bw = gray_imagelxllyl > middle_gray
? white : black;
bw_imagelxlly] = new_bw;
quant_err = gray_imagelxllyl - new_bw;
gray_imagelx+1lly] +=
(int)(fs_ax(float)quant_err +
0.5)
gray_imagelx-1lly+1] +=
(int)(fs_b*(float)quant_err +
0.5)
gray_imagelxlly+1] +=
(int)(fs_cx(float)quant_err +
0.5);
gray_imagelx+1]ly+1] +=
(int)(fs_d*(float)quant_err +
0.5);
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Fig. 6. Pseudo code of previous method

int table[16][4]= {
{0,0,00}L{1,000}L{1,01,0}%{1,1,10}
{21,1,0}1{2120}{31,20}{31,21}
{31,313{41,31}3{4231}{5231},
{5241}{6241}{6341}{6351}
}.

for (y = 0; y < image_height; y++)
{

for (x = 0; x < image_width; x++)
{
new_bw = gray_imagelxlly] > middle_gray
? white : black;
bw_imagelxlly] = new_bw;
quant_err = gray_imagelxllyl - new_bw;
err_mod = quant_err%16;
err_div = quant_err/16;
gray_imagelx+1]ly] += ta-
blelerr_mod][0]+err_div+7;
gray_imagelx-1]ly+1] += ta-
bleferr_mod][1]+err_div+3;
gray_imagelx]ly+1] += ta-
blelerr_modl[2]+err_div+5;
gray_imagelx+1lly+1] += ta-
blelerr_modl[3l+err_div;
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Fig. 7. Pseudo code of proposed method
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Fig. 8. Comparison of previous algorithm and
proposed algorithm for Floyd—Steinberg method
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