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Development of the Mark Setting Equipment Suitable for Management of Paddy

Field

— Assistive Technology for Smooth Turning Operation—

Yasuyuki KUCHIKI', Makoto TAKAHASHI", Takayuki MATSUBA®

Abstract
The mark setting equipment (MSE) attached to a riding type crop management vehicle which supports turning operation in

paddy field was developed.

The efficiency of weeding using the MSE was lower, but the accuracy of weeding was higher than the usual weeding, because

the center of next stroke could be found easily by setting of mark.

The MSE will be also useful for the operations under bad conditions such as rainy weather, early morning and evening.

[Keywords] paddy field, management, turning, mark
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Equipment for Drain of Direct Sowing in Rice Cultivation
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Development of the V-furrow No-Till Direct Seeding on the Solid Soil Condition
being after Thaw Period

Part 3: Accuracy of Seeding and Yielding ability in the Continuous Cropping Rice Field

Tomohiro NOZAWA
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Field Demonstration Test for the V-furrow No-Till Direct Seeding
in Northern Cold District
Tomohiro NOZAWA, Hiromasa YOKOYAMA
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Spatial Distribution Mapping System in Meadow Field Using Hyperspectral Imaging
Yumiko SUZUKL, Hiroshi OKAMOTO, Katsuyuki TANAK A, Hideo MINAGAWA, Takashi KATAOKA, Youichi SHIBATA

Abstract

Spatial distribution maps of herbage mass and TDN (total digestible nutrient) concentration in meadow were created from hyperspectral imaging, Field
scale hyperspectral images were acquired by driving an agricultural vehicle with hyperspectral camera. The estimation models for herbage mass and TDN
were developed using partial least squares regression analysis by observed values and by grid spectra that were sampled from the hyperspectral images. The
estimated values of herbage mass and TDN were calculated by applying the estimation models to grid spectra, and field maps were generated by
performing spatial analysis on the estimated values. The results show that the model for herbage mass can be used for rough estimating, and the model for
TDN concentration has satisfied accuracy. The estimation maps would comespond with actual field spatial distributions of herbage mass and TDN.
Consequently, it was demonstrated that the hyperspectral imaging system developed in this study is a useful technique for monitoring the meadow field.

[Keywords] remote sensing, herbage mass, chemical component, partial least squares regression analysis
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Sensing of a Maize (Zea mays L.) Field Using a Hyperspectral Imaging Sensor (Part 1)

— Comparison of spectral data from different platforms —
Ayumi NAKATSUBO, Katsusyuki TANAKA, Toshihiro SUGIURA, Hideo MINAGAWA,
Eikichi SHIMA, Hiroshi SHIMADA

Abstract

The aim of this study is to establish a monitoring system to support production management of maize fields. We examined
methods of assessing yields and feed quality of maize, and determined the optimal timing and platform for assessment using
remote sensing. In this report, in order to clarify the characteristics of the spectral data obtained using two kinds of platforms,
we compared spectral data from an unmanned helicopter with that from a tractor. First principal component analysis showed
significant differences in the two spectral data in the ranges 500600 nm and 700-800 nm during the blooming to yellow ripe
stages. A significant correlation (p < 0.01) in NDVI and the first principal component score measured by the unmanned
helicopter and tractor shows that the data obtained by the two platforms reflect similar field information.
[Keywords] remote sensing, hyper spectral sensor, unmanned helicopter, NDVI, principal component analysis
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Sensing of a Maize (Zea mays L.) Field Using a Hyperspectral Imaging Sensor (Part 2)
—Relationship between spectral data, moisture, and feed composition —

Ayumi NAKATSUBO, Katsusyuki TANAKA, Toshihiro SUGIURA, Hideo MINAGAWA,

Eikichi SHIMA, Hiroshi SHIMADA

Abstract

It is important to acquire field information, including yield and quality, when managing maize fields. This information is very important in the

regulation of the amount of fertilizer, determination of harvest time, and evaluation of quality. The aim of this study is to establish a monitoring system

to support production management for maize fields. We examined methods of assessing maize yield and feed quality, and determined the optimal time

and platform to acquire field information using remote sensing. We examined maize moisture and feed composition using spectral data acquired by a

commercial unmanned helicopter and a tractor. The correlation coefficient of spectral data and maize moisture or feed composition was platform

dependent. The influence of background noise should be minimized when collecting and analyzing data.

[Keywords] remote sensing, hyper spectral sensor, unmanned helicopter, maize, forage crop, feed component
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Relationships Between Moisture Content and Characteristics of Spectral Reflectance for Grass

(Part 1)
— Overview of the experimental apparatus and experimental results —
Katsuyuki TANAKA, Yoshiyuki TAKAISHI, Hideo MINAGAWA, Toshihiro SUGIURA,
Eikichi SHIMA, Ayumi NAKATSUBO, Hiroshi SHIMADA

Abstract
The aim of this study is development of the monitoring support system for production management at the meadow field. Moisture content of grass
is the most important information for making good condition of hay and silage. With sensor accuracy considerations, it was obtained that suitable wave
length band was 400 to 900 nm. The results show that spectral reflectance of grass over 500 to 900 nm range increased with decreasing in moisture

content of grass.

[Keywords] spectral reflectance, moisture content, grass, traceability, meadow field
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