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Artificial Neural Network to Estimate the Tractive Performance
between a Wheel and Soil

ABSTRACT

The effect of the width of the wheel was analyzed using a three-dimensional finite element
method. However, the calculation of the result for new width and slip condition required much time.
Therefore, an artificial neural network model was developed. The model was trained using a set of
data from the finite element calculation. The artificial neural network model facilitated the
estimation of the interaction between a wheel and soil.

To study the effect of the width of a wheel on tractive performance, the width of the wheel
was varied from 90mm to 175mm while holding the diameter at 451mm and the load at 1.09kN.
The artificial neural network model demonstrated a good generalization of the relations between
tractive performance and slippage. Furthermore, the model indicated that a wider wheel causes a
decrease in contact normal stress, an increase in net traction and tractive efficiency, and also a
decrease in slippage at the maximum tractive efficiency. Thus, it is effective to use a wider wheel not

only to have a little effect on soil compaction but also to improve the tractive performance.

[Reywords] artificial neural network model, finite element method, tractive performance
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The topographic survey which used GPS Receivers
Takesih TAKANO*, Kuniji MOTOHASHI*, Katsuyuki TANAKA*

Abstract
It used Total Station and GPS receiver (0.20 m of precision) and it measured in the farm field of about
2.9 ha, about 10 m of ups and downs differences. The measure took Total Station for 40hours.However, it
was possible to measure by GPS within 4 hours. When demanding a height error at 1209, it was an
average of 0.06 m, a maximum of 0.32 m.80% of the point of measurement was within 0.10 m of errors. It
confirmed the thing that the general condition of the hilly land can be taken by the measure of GPS.

[Keywords] GPS, topography, Precision Agriculture, automatic running
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The Luminance Distribution of RGB-image under Various Field Condotion( Part J
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Development of Communication System

for Farm Work Information (Part 1)
— Construction of Field Area Network using TCP/IP Protocol Family —

SHIMADA Hiroshi*1 ¢ KATAHIRA Mitsuhiko* 2 + KOBAYASHI Yukiya* 3
TASHIRO Takashi* 4 - KONISHI Tomokazu* 5

Abstract

It is the purpose of this study to develop a highly information-oriented data coommunication system for
farm work. In the present paper, we used wireless modem suitable for long distance communication and
construct a Local Area Network by TCP/IP protocol families at the field.

We had wireless LAN base installed in center of field and obtained large space for data comminucation.
The effective diameter of it was approximately 2km. Experimentally, We produced a prototypical host
system by UDP protocol as follows:

1: DGPS Beacon Server made effective use of DGPS beacon receiver. 2: Farm work Information Server placed
at management house. 3: Vehicle client system made use of DGPS receiver and wireless modem. The results
of the confirm experimentally data comminucation between these hosts are as follows:

1: The these hosts system began to function normally. 2: Kept good comminucation without data losing

within approximately 1250m from management house.

[Keywords] Farm work infomation, LAN, TCP/IP, Wireless communication, PC-Linux, DGPS
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Development of the Stripe Fertilizing Machine into Ridge for the Cabbage
at the using of Multiple Management Vehicle

Mitsuhiko KATAHIRA', Koji KUMEKAWA', Hayato SHINDO' , Hiroyuki HAYASHT

>

Shinya OGASAWARA °, Koichi KOMATSU and Yasuo KAMADA'

Abstract
Development of the stripe fertilizing machine into double type ridge for the cabbage at the using of multiple

management vehicle was proposed in this paper. The improvement of the ridger was put into the stripe fertilizing
units and the coupling board for right and left side ridger bord. The development ridger that used for rotary blades of
22 cm at the length and 5.5 cm at the width for top of blade was improved for much movement of soil volume than
nommal ridger. The ridger form which was made for development ridger was 120.8cm at the width of total ridge,
84.8 cm at the width of top ridge, 20.8 cm at the height of ridge, 11.8 cm at the depth of fertilizing positions. It was
about twice time as much as normal ridger for the working efficiency of development ridger that was 8.8 minutes/a.
The yielding ability of cabbage were 555.1 kg/a for normal ridge, 499.5 kg/a for double type ridge. The normal type
ridge was much rate of bad growth stump than double type ridge
[Key Words] Stripe fertilizing machine into ridge, Cabbage, Movement of soil volume , Double type ridge

yielding ability
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A Study of Efficient Technology of Processing for Vegetable Soybeans
(Part 1)

Mitsuhiko KATAHIRA", Mitsue SHINODA", Shinya OGASAWARA ",

Masahiro MASUYA ™

and Yasuo KAMADA"’

Abstract
This paper has investigated efficient technology of processing and technology of washing for vegetable soybeans.

35

When the vegetable soybeans were soating in the processing structure, it was necessary to make sure of the lighting

more than 1100 LX into the structures. It had an effect for working positions to set down or middle positions. The

working of precision soating which used for soating bord on the surface of gray color was able to increase the

working efficiency. Washing of vegetable soybeans were effective for high temperature wash water. However, It was

maintaining for the state of high temperature, therefore it was necessary to be washing below 30 °C at the washing

temperature. It was a little fall down at the volume of vitamin C after washing, respectively.

[Key Words] Processing, Washing , Precision soating, Lighting, Working positions, Soating bord,

Washing temperature, Vitamin C
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