Proceedings of the 11"
KACC, October 1996

g4 oln| x| A 8] {AY Line F&o Y AT

A Study on Valid Line Extraction from Visual Images

I I P -

5 #r)ed A o AT
(Tel: 042-869-5429; E-mail: ywp@donghae.kaist.ac.kr, mjchung@ee.kaist.ac.kr)

Abstracts We propose a new method to extract valid lines from a visual image. Unsupervised clustering

method is used to assign each line to any of the line groups according to its orientation. During the low-level

image processing we use an adaptive threshold method to reduce human supervision and to automate the

processing sequence. To reduce the misclassification rate and to suppress the spurious line support regions at

the clustering stage, the adaptive threshold method is consistently applied. Performing principal component

analysis on each line support region provides an efficient method of obtaining line equation. Finally we adopt

the theory of robust statistics to guarantee the quality of each extracted line and to eliminate the lines of

poor quality. We present the experimental results to verify our method. With the proposed method, one

can extract the lines according to the internal orientation similarities and integrate the whole process into

one adaptive procedure.
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2. Preprocessing
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Fig 1. The test image

3. A e 4R A4

7t YA Wy HEL Eqle o) 45hed ojujxl g 45, 55y
Yoz By 4EE T et

—IGV(ivj)

o GG d)

ey

274

A71AM, Gv(,5),Gu(i,J)€ A A2 i,jA 48 4,
ooz o Wik J¥E-& ebith 7 e uy 4B
+ 4 ¥ 51 2% 213 (angle histogram) 2 2 el 9, ¥ 7)
vl o] Eb-E o] 83 S| AE Yol A 9 o] upE HEo| W 3
229 E FaA "ok zF QAo gk HEx o X A7) b
oletoll 48} ut A7t X) 2 F7)7F AUAA & AELS AA A
& TASE dl §¥e] Aozt dlAEng Wy AR o
o] adaptive threshold& {3}t Thresholde] BAa= o
Y. 200 by gict.

4. Cluster 74 A4

o] 42 H#BE AN 4 olwl X ¥7] dloletet W diole}
& 7HX 3 QA Eh o] k-8 HES FE3E dolle WF AR
o] #AstA Hch W AR 2= WA AP A
& F37] AiMe AAZ R RS JYges s A8 a90)
FAHAEAE Febste Aol Fa3ch Ayl 28" 94
9] ¢ 2w 27 ol AR AYo 2 o)FolH stz 7}
339t Mclean3}t Burnse] 34 }ge € & 5 g7 o
&l &7}3) 317 merge, splitEo] whie] 293, FF A A
Fx Fe A7|8} kA s Fol A 2 Eshgct

1% 2. Threshold o] ¥ 2} AY o}u]x
Fig 2. The test image after thresholding
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Fig 3. The angle histogram of the test image
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Fig 4. The lines of vertical direction in the test image
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Fig 5. The lines of horizontal direction in the test image

6. Robust statistics
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Table 1. The eigen values of the extracted lines

[ 4% 9 | Eigen value | +% w4 | Eigen value

1 1.023 1 1.098
2 1.352 2 1.068
3 0.847 3 0.703
4 0.767 4 0.898
5 0.875 5 0.736
6 0.772 6 0.963
7 1.058 7 0.901
8 1.104 8 0.684
9 0.959 9 0.702
10 1.298 10 0.862
11 6.331" 11 1.033
12 0.832 12 0.924
13 1.047
a9
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