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An Efficient Block Segmentation and Classification Method
for Document Image Analysis Using SGLDM and BP

Joong-Soo Kim  Jeong-Hwan Lee' ' and Heung-Moon Choi' "'

ABSTRACT

We proposed an efficient block segmentation and classification method for the document analysis
using SGL.DM(spatial gray level dependence matrix) and BP(back propagation) neural network.
Seven texture features are extracted directly from the SGI.DM of each gray-level block image,
and by using the nonlinear classifier of neural network BP, we can classify document blocks into
9 categories. The proposed method classifies the equation block, the table block and the flow chart
block, which are mostly composed of the characters, out of the blocks that are conventionally clas-
sified as non-character blocks. By applying Sobel operator on the gray-level document image be-
fore binarization, we can reduce the effect of the background noises, and by using the additional
horizontal- vertical smoothing as well as the vertical-horizontal smoothing of images, we can obtain
an effective block segmentation that does not lead to the segmentation into small pieces. The
result of experiment shows that a document can be segmented and classified into the character
blocks of large fonts, medium fonts, small fonts, the character recognigible candidates of tables,
flow charts, equations, and the non-character blocks of photos, figures, and graphs.
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(Table 1) The results of the Wang's block classifica-

tion method for KITE when T1=50, T2=

15 .
kinds of i learning
total block: test blocks|sucess rate
block 1 blocks
small font 8 3 4 4 1/4
large font 10 5 5 5/5
flow chart 6 3 3 1/3
table 8 4 4 1/4
equation 8 4 4 1/4
graph 12 6 6 5/6
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HESE A (T1=50, T2=20)

(Table 2) The results of the Wang's block dassifica-

tion method for KITE when T1=50, T2=

20 .

klt;gzkof total blocks li:;::;g test blocks [sucess rate
small font 8 4 4 2/4
large font 10 5 5 5/5
flow chart 6 3 3 3/3
table 8 4 4 2/4
equation 8 4 4 3/4
graph 12 6 6 6/6
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(Table 3) The results of the proposed block dassifica-

tion for KITE

kinds of total blocks learning ?lest blocks lsucess rate
block blocks ! ‘
small font 8 4 17 4 2/4 J
large font 10 5 i 5 5/5 |
flow chart] 6 3 3 3/3
table 8 4 4 4/4 )

| equation | 8 4 4 4/4
i graph . 12 6 6 . 6/ ;
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(Table 4) The results of the proposed block classifica-
tion for IEEE—M

kinds of learning !
block total blocks blocks ?test blockssucess rate
small font 20 10 ; 10 10/10
medium 15 8 8 8/8
font ‘
large font 10 5 5 5/5
flow chart 14 7 7 7/7
table i5 8 8 8/8
equation 16 | 8 8 8/8 |
graph 18 l 9 9 9/9
figure 12 1 6 6 5/6
photo 7 | 4 4 4/4
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