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ABSTRACT

Growth information of crops is essential for efficient control of greenhouse environment. However, a few non-

invasive and continuous monitoring methods of crop growth has been developed. A computer vision system with a

CCD camera and a frame grabber was developed to conduct non-destructive and intact plant growth analyses. The

developed system was evaluated by conducting the growth analysis of lettuce. A linear model that explains the

relationship between the relative crop coverage by the crop canopy and dry weight of a lettuce was presented. It

was shown that this measurement method could estimate the dry weight from the relative crop coverage by the crop

canopy. The result also showed that therc was a high correlation between the projected top leaf area and the dry

weight of the lettuce.
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Fig. 1 Schematic diagram of crop growth
bed.
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Fig. 2 The relationship between dry weight
and top projected leaf area of lettuce.

ol X o BAE ol gatd AL FE A3
of vl Hojn A&H o R FF
o &4 @7 AolE Hstele AE AEY s &

HANE ol gated Rty Ao, vl 2L 4
A 9E 72 ol FoiA 4F F&Y dBAH0
A5z GadA AAste HlEH o] 9N A
22RH 38 BF 3T Aoy BAE Fob
2okt 13 30iM i wiel go) F gk Aloldl=
e 48 BAN ANT R*=0.99).

A 2 ARA FRH AT T B
o #7339 Zgoletx 4AdHt aE £ Ut
aetd AP A4 AP AZRREH LS D
AR T2 AW 2ARY P 9NA &2
290 R0 A% 45T 5 QE7HE Gobrst
o ARG 5 EF 63 BH FE TRY A
HA 03 GAAAE Fatd FAAHA T 2%
of YehtA g2 B 4EE FAAZ 7 #
AR PRz AFFE SR 39 49
A R ouke Zol AFFH} AFTH B AN A
olej HEAQY WA AAT FHE TH VA
o AdA vlg ZE AFY Aole) BANES A

—288—~



}EAEE ol g HGMY 48

1.0
09t
08}
07
0.6}
0.5
0.4} 4
0.3
0.2:
o.1[ ,
0.0 1 1 I el

0 005 010 015 020 025

Canopy Coverage

Dry Weight (g)

Fi

g. 3 The relationship between dry weight
and canopy coverage. Dry weight was
measured from the lettuce which
image was taken.
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Fig. 4 The relationship between dry weight
and canopy coverage. Dry weight was
measured from the lettuce which
image was not taken.
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- Simulation of Dynamic Characteristics of Agricultural
Tractors
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