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Development of Real Time and Robust Feature Extraction
Algorithm of Watermelon for Tele—robotic Operation
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ABSTRACT

Real time and robust algorithm to extract the features of watermelon was developed from the remotely transmitted
image of the watermelon. Features of the watermelon at the cultivation site such as size and shape including position are
crucial to the successful tele-robotic operation and development of the cultivation data base. Algorithm was developed
based on the concept of task sharing between the computer and the operator utilizing man-computer interface. Task
sharing was performed based on the functional characteristics of human and computer. Indentifying watermelon from the
image transmitted from the cultivation site is very difficult because of the variable light condition and the complex image
contents such as soil, mulching vinyl, straws on the ground, irregular leaves and stems. Utilizing operatot’s teaching
through the touch screen mounted on the image monitor, the complex time consuming image processing process and
instability of processing results in the watermelon identification has been avoided. Color and brightness characteristics
were analyzed from the image area specified by the operator’s teaching. Watermelon segmentation was performed using
the brightness and color distribution of the specified imae processing area. Modified general Hough transform was
developed to extract the shape, major and minor axes, and the position, of the watermelon. It took less than 100 msec
of the image processing time, and was a lot faster than conventional approach. The proposed method showed the
robustness and practicability in identifying watermelon from the wireless transmitted color image of the cultivation site.

Keywords : Watermelon, Remote image processing, Feature extraction, Modified hough transform.
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Fig. 7 Result image after thresholdmg from hue.
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Fig. 9 Result image after thresholding from in-
tensity.

Fig. 10 Result image after logical AND.
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Fig. 11 Result image after Median filtering.
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Fig. 14 Resuit image after removing radial seg-
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Table 1. Result of the experiments

Diameter(mm) Center Point | Processing time
No. Pixel Coord.
Long axis | Short axis (u,v) (Sec)
1| 2770 202.1 326, 152 0.32
2| 2805 2004 342, 150 0.33
3] 2689 1982 334, 163 0.29
4| 2953 2152 338, 182 0.33
5] 2908 2116 322, 174 0.32
220 ¢
T 215 t .
S
% 210 | *
&
= 205
2 .
o 200 + *
.
195 —l 1 1 1 1 i — |

265 270 275 280 285 290 295 300

Long axis(mm)
Fig. 16 Computed size of the watermelon under
natural lighting environment.
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Fig. 17 Computed pixel data of center points of
the watermelons under natural lighting
environment.
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