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Low Complexity Image Thresholding Based on Block Type
Classification for Implementation of the Low Power Feature

Extraction Algorithm

Juseong Lee*, Ho-Myoung An**, and Byungcheul Kim***

8 o E =R2 A ERRE 1R FHES g3 EF #9 EF 7N 94 olXIs Wre Aijreich Ajtst
L "ML JAF UjofA 64x64 macro block 7|2 FAS U ZF E2 94 threshold S SF Hut &
T I S re-use o= 7|HOE FEE £ ot EElE2 threshold #ol Z2 FA/EF 48 oA A 9%
9] HakeT sk AL FFEQ AE 7o s HIFPh 7€ FaEE2 512x512 ©HA] 7|ECE macro
blockS 64x64% WFS w 647H-4 E2Z 9] threshold 32 dAfoF AT Alshs W % 2 &
= °°J°1 S5 best cased A threshold @ARE HHTh sty UHA] 63719 £ Hsiis £5 7%
T8 3gut 59451 adaptive threshold calculation Q4R 98% AL 4= St BE EF /3] Ysk=
worst cased T threshold calculation ¥4k OA W FYPE I, YR 59719] E50| diofjr= £S5 73 +&=
Igat 2945 = loE R 93%9] adaptive threshold calculation AR AJ2FE 4= Q.

N
3

-

Abstract This paper proposes a block-type classification based image binarization for the
implementation of the low-power feature extraction algorithm. The proposed method can be
implemented with threshold value re-use technique approach when the image divided into
64x64 macro blocks size and calculating the threshold value for each block type only once.
The algorithm is validated based on quantitative results that only a threshold value change rate
of up to 9% occurs within the same image/block type. Existing algorithms should compute the
threshold value for 64 blocks when the macro block is divided by 64x64 on the basis of
512x512 images, but all suggestions can be made only once for best cases where the same
block type is printed, and for the remaining 63 blocks, the adaptive threshold calculation can
be reduced by only performing a block type classification process. The threshold calculation
operation is performed five times when all block types occur, and only the block type
separation process can be performed for the remaining 59 blocks, so 93% adaptive threshold
calculation operation can be reduced.
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A. Pixel classification
if (Var(xy) < T,)
Pixel type: uniform
else if (T, < Var(xy) £ T,)
Pixel type: texture
else if (Te < Var(x,y))
Pixel type: edge
B. Block classification
No. of pixel type
Block type
P Nunitorm Nedge
Smooth 2 0.3%TP 0
Texture <0.3xTP 0
Edge/texture | < 0.65%(TP-Neyge) | (>0) & (<0.3%XTP)
Medium edge | > 0.65%(TP-Neye) | (>0) & (<0.3xTP)
Strong edge < 0.7xTP > 0.3xTP
Var(x,y): the local 3%3 variance at pixel (x,y);
T, and T,: two thresholds as in [7];
TP: the total number of pixels in the block;
Nunitorm: the total number of uniform pixels in the block;
Nedge: the total number of edge pixels in the block;
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Fig. 1. Pseudo—codes of the block type classification

algorithm [6].
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Fig. 2. Block diagram of Canny edge detection based on
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(a) Lena, (b) Bird. (c) Girl. (d) Peppers.

Fig. 3. 8 bits gray scale test images of the 512x512
resolution. (a) Lena, (b) Bird. (c) Girl. (d) Peppers.
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H. 1. O|0jX|/28 R&E threshold g2 B (a) Lena, (b) Bird. (c) Girl. (d) Peppers.
Table. 1. Range of the threshold values within each block type and image. (a) Lena, (b) Bird, (c) Girl, (d) Peppers.

Lena |Smooth|Texture f:)ile]ré M:S;L;m Set(rjc;r;g Bird |Smooth|Texture f:xiiré M::él;m Set(r;neg

£S04 1 N/A 21 37 N/A 2|23t 1 N/A N/A 50 N/A

gt | 9 N/A | 27 61 N/A g | 4 N/A | N/A | 70 N/A

s 8 N/A 6 24 N/A GO 3 N/A N/A 20 N/A

Hets | 3% N/A 2% 9% N/A B3z | 1% N/A N/A 7% N/A
(2 (b)

Girl  [Smooth|Texture f:xiir: M::;m Set(rjogr;g Peppers|Smooth| Texture 'I(E:xilejré M::gi;;m S;:g;g
ESC A8 1 16 27 42 90 2% | N/A N/A 22 47 N/A
Z|oigt 2 17 37 66 98 E[oiz | N/A N/A 34 58 N/A
k= 1 1 10 24 8 HatE | N/A N/A 12 (K N/A
Mg | 0.3% | 0.3% | 3% 9% 3% BskE | N/A N/A 4% 3% N/A
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