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Engine Performance by Blended Fuel of Waste Edible Oil (BDF) and Light Oil
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Development of a mechanical-herbicidal hybrid-weeder for soybeans

- A prototype of hybrid-weeder and its field test -
Koichi AMAHA, Kentaro NISHIWAKI, Soichi NAKAYAMA, Ryuji OTANI, Yukinori SHIBUYA

Abstract
A mechanical-herbicidal hybrid-weeder, which consists of a three-row rotary cultivator as an mechanical means of inter-row weeding and
band-spraying apparatus of which spraying area was limited to intra-row of the crop as an chemical means, was developed and tested in the
field. The weeder applies herbicide simultaneously with rotary cultivation, and is designed mainly for drilled soybeans row-spacing of which
is 75cm. Work capacity of the weeder was from 20 to 25 a/h, which was comparable to the normal inter-row cultivation work. Weed control
capability of single operation of the hybrid-weeder was compared with the conventional weed control procedure consists of an inter-row
cultivation work followed by an application of the same herbicides as hybrid-weeding via a boom-sprayer. Since the spraying area of the
hybrid-weeder is limited to less than a half of the whole field, the amount of active ingredient of the herbicides (fluazifop and bentazone) per
unit area for the hybrid-weeder was set to the half of the conventional treatment. Weed control capability of the hybrid-weeder was not
significantly lower than that of the conventional treatment. Assuming that inter-row cultivation is necessary in soybean production, reduction

of applied amount of herbicides and labour for herbicide application may be achieved by using the hybrid-weeder.

[Keywords] hybrid-weeder, mechanical weeding, herbicide application, rotary cultivator, soybeans, herbicide reduction
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on Radio Controlled Mower
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Development of Radio Controlled Mower Using Technique
for Steeply Sloping Grassland (Part 2)

— Multipurpose using of radio controlled mower and estimated working area to use any type mower by GIS —
Mitsuhiko KATAHIRA', Tetsuya UEMURA", Masa-aki SAITOU™™ , Atsushi SAWAMURA™""
Abstract

This study investigated rate of working and light-duty of radio controlled mower for the steeply hillside grassland. And, this
paper estimated the working area which was able to use the any type mower in the Nabegasawa public ranch by GIS.

The rate of working of radio controlled mower which attached the broadcaster is 0.4h/ha, and the rate of labor saving was 76%
for hand applicater, 84% for power applicater, 94% for hand granule applicater. The work load level of radio controlled mower
which attached the browdcaster was 0.1 point/10a, and it was for working posture( for OWAS method) that AC1 was 93%, AC2
was 5% and AC3 was 2%. Nabegasawa ranch was able to use 5.1% for walking type mower, 38.4% for riding type mower,

15.7% for radio controlled mower. Thus, Radio controlled mower was able to use 80.2 % of the Nabegasawa ranch.

[Key Words] steeply hillside grassland, radio controlled mower, rate of working, rate of labor saving, work load level,

working posture, OWAS method, GIS, working area
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Applicability to millet cultivation of a weeding method using an improved rake
fixed by rotary and scope installed in tractor

Satoshi FUITWARA™ , Masaaki TSURUTA* Jun-ichi TAKEDA™ *
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Robotic harvesting of trellis-cultivated cherries (Part 2)
- Aboutend-effectors-

Tatsuya SUZUKI*, Akira AKASE*, Tateshi FUJTURA**, Motoyasu NATSUGA*

Abstract

Trellis-cultivated cherries were harvested by the right-angled coordinate robot by solving the troubles in 2007

experiment. Main results were as follows: 1) By rising sensitivity of a three-dimensional vision sensor, accuracy of

position detection became higher. 2) Time to harvest all fruits in one scanning range was 90 seconds. 3) Fruits more

than 90% could be found due to leaves-bundling for the robot harvesting. 4) We made the program to avoid that

end-effector collide with lateral branches and spurs. Therefore harvestable fruits reduced.

[Key words] cherry, trellis cultivation, right-angled coordinate robot, three-dimensional vision sensor, end-effector
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Autonomous Traveling of a Crawler Type Vehicle

— Simulation for Rectangular Path Way —
Jun-ichi TAKEDA, Ling-Ling CHEN', Masanori SAITOH", Mitsuhiro SATOH™"

Abstract

The objective of this research work is to simulate steering strategy for a crawler type vehicle which is moving along
rectangular pathway and to find out optimal steering control parameters. The vehicle model was set simply as a bi-cycle
model excluding friction forces between ground and crawler. The relationship between steering angle and both left and right
crawler speed was developed as linear functions. The optimal values of parameters are analyzed by changing length of

fictive point, vehicle velocity and coefficient of steering angle.

[Key words] autonomous traveling, crawler type vehicle, simulation, steering strategy
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Analysis of rice disease features based on hyperspectral imaging
Gauri MAHARJAN, Teruo TAKAHASHI, Shu-Huai ZHANG

Abstract

The objective of this research is to develop a web based diagnosis system of rice disease using image analysis. As a part of the
research, examination of reflectance features of rice diseases (leaf blast and sheath blight) using hyperspectral imaging is
introduced in this report. Result shows that, there is clear difference between the reflectance of healthy and infected parts of
rice leaves in wavelengths near to 485, 545 and 675nm. In most of the lesions, the shape of the spectrum of each disease is
similar in all stages but reflectance value is slightly increased according to damage level. Reflectance of sheath blight is found
higher than that of the leaf blast and takes a different shape in wavelengths above 675nm. Furthermore, reflectance ratio of
healthy and infected parts shows big difference in peak value of the two diseases. Statistical significance test of the two
diseases also shows that the vegetation indexes such as PSRI, RDVI have significant difference. These results indicate the
possibility of discriminating rice diseases by reflectance features.
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