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Analysis of Plants Shape by Image Processing
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ABSTRACT

This study was one of a series of studies on application of machine vision and image processing to
extract the geometrical features of plants and to analyze plant growth. Several algorithms were develo-
ped to measure morphological properties of plants and describing the growth development of in-situ
lettuce(Lactuca sativa L.). Canopy, centroid, leaf density and fractal dimension of plant were measured
from a top viewed binary image. It was capable of identifing plants by a thinning top viewed image. Ove-
rlapping the thinning side viewed image with a side viewed binary image of plant was very effective
to auto-detect meaningful nodes associated with canopy components such as stem, branch, petiole and
leaf. And, plant height, stem diameter, number and angle of branches, and internode length and so on
were analyzed by using meaningful nodes extracted from overlapped side viewed images.

Canopy, leaf density and fractal dimension showed high relation with fresh weight or growth pattern
of in-situ lettuces. It was concluded that machine vision system and image processing techniques are
very useful in extracting geometrical features and monitoring plant growth, although interactive me-
thods, for some applications, were required.

F8 $oj(Key Words) : B4+ 4 (Image Processing), 2} 22 A= (Plant Growth Pattern), ¥
457 (Morphological property), # =3 FZ(Canopy Structure)
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Table 1. Geometrical features to be analyzed for various plants
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ltem RGB color camera | NTSC color camera
Horizontal lengthvpixel [mm] 078 034
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Fig. 4. Exapmles of the thinning image of top

view plants.
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Fig. 5 Meaningful positions in canopy structure
of plant automatically detected.
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Table 3. Geometrical features measured automatically from side viewed images

Plant height(cm) Stem dia.(mm) Number of branches Error range for

Images Actval | Measured | Actual | Measured | (correct/miss/error)’ angle of branches™
Red pepper 163 169 33 39 15/8/2 =20 ~ +11°
Lilac 256 252 . 53 53 10/1/1 =50 ~ +10°

*} correct . detected correctly,

miss - detected as not branch which is branch,

error - detected as branch which is not branch

**) only for branches detected correctly
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