Detection of Knots by Image Processing Technique

Byung-Nam Kim, Hyoung-Woo Lee'

ABSTRACT

Automation of wood processing is strongly required to improve the productivity and quality of wood products in
wood industry which is one of the most labor-intensive industries. Classification of surface defects on wood boards
such as knots is one of the important steps towards a completely automated wood processing system.

In this study the possibility of detection of knots by image processing technique was investigated. Algorithm for
the automatic determination of threshold value was developed to enhance the flexibility of image processing system.
Two different approaches, grid method and tile method, were developed to enhance the speed in extracting features
from images. Grid method showed slightly higher processing speed and tile method proved much more stable in
determining threshold values. Tile size of 5x5 pixels or 6x6 pixels was found to be proper to get stable results with
resonable processing time.
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Fig.3. Histogram.

Fig.4. 3-dimensional histogram.
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Table 1. Threshold values, knot and rectangle areas, and processing times by threshold
determining methods and grid sizes

Threshold Determining

Grid Size(pixels x pixels)

Method Ix1 2x2 3x3 4x4 5x5 6x6 7x7 8x8 9x9 10x10 20x20
Automatic determination
Knot area(pixels) 10646 10912 9585 11152 10755 10836 10486 11648 10611 10000 10400
Rectangle area(pixels)™ 17063 18408 15048 19200 18000 18720 16660 22848 18144 14400 19200
Threshold value 132 136 123 138 133 135 130 142 129 129 143
Processing time'b(sac) 15248 46.85 23.34 1928 19.28 1670 16.15 15.77 1549 1532 1467
Predetermination™
Knot area(pixels) 11994 12048 12042 11968 12025 11916 12005 11840 11826 11600 10400
Rectangle area(pixels)™ 22098 22272 24012 22704 21876 21924 23520 22848 19278 20800 19200
Processing time™®(sec) 13831 42.73 20.32 1725 1587 154 1461 14.23 14.10 1390 13.40
Processing time 1417 412 302 203 181 130 154 154 139 142 127

difference(seconds)

*a : The area of the smallest rectangle completely enclosing a knot
*b : Total processing time to execute the algorithm 100 times
*c : Predetermined threshold value = 134

Table 2. Threshold value,

knot and rectangle area, and processing time by threshold

determining methods and tile sizes

Threshold Determining

Tile Size(pixels x pixels)

Method

Ix1 2x2 3x3 4x4 5x5 6x6 7x7 8x8 9x9 10x10 20x20

Automatic determination
Knot area(pixels)
Rectangle area(pixels)™
Threshold value
Processing time"(sec)

10646 10764 10845 10864 10775 10512 10780 10560 10530 10500
17063 17328 17442 17632 17826 15048 16464 15232 16848 15600
132 133 133 135 135 133 136 135 133 132
152.48 67.45 38.10 33.78 30.65 28.13 27.80 26.97 26.15 26.31

9600
14400
135
24.72

Predetermination™

Knot area(pixels)
Rectangle area(pixels)™
Processing time "(sec)

11994 11992 12042 12064 12100 12094 11907 12032 11745 12100

12000

22098 23048 21546 22016 22100 21924 21168 21504 19278 22100 22400

138.31 42.73 20.32 17.25 15.87 15.40 14.61 14.23 14.10 13.90

13.40

Processing time
difference(seconds)

1417 2472 1778 1653 14.78 12.73 13.19 1274 12.05 1241

11.32

*a : The area of the smallest rectangle completely enclosing a knot
*b : Total processing time to execute the algorithm 100 times
*c : Predetermined threshold value = 134
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