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Proceedings of the Symposium on Agricultural Engineering and Automation Project Achievements, 2015

The Research and Prospect in Agricultural Automation Technology
Development

Chung-Teh Sheng

Professor, Department of Bio-Industrial Mechatronics Engineering, National
Chung Hsing University

Abstract

Since the development of industry and commerce flourish, agriculture is limited itself to the
natural environment that related productivity enhances to be restricted. It results in the gradually
loss of competitiveness and a lot of manpower outflow. Therefore, agriculture conducted the first
reform to enhance the productivity and the introduction of machinery. Subsequently agriculture is
faced trade liberalization and globalization of agricultural markets, the domestic agriculture
without quality can’t compete in price. This cause the second reform in agricultural. By
developing refinement and automation, it can enhance the overall global competitiveness of
domestic agriculture. As in recent years, the domestic digital control, ICT and electronics
industry grew up quickly, the technology is relatively mature. Domestic traditional industries in
agriculture that how to use the advantage further enhance the productivity and global
competitiveness of agriculture for the future development trend. This can be regarded as the third
reform in agriculture. Each reform to the domestic agricultural development has a considerable
contribution which to serve the farmers for the development direction. | believe the future
development the trends and responsibility that is benefit for farmers.

Keywords: Agricultural Mechanization and Automation, Big Data, Development Trend.
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A Performance Study on Electric Weeding Machine

Ping-Lang Yen®, Wei-Tzer Liu?, and Hsiang-Wei Hsu?

! Associate Professor, Department of Bio-Industrial Mechatronics Engineering,
National Taiwan University

2 Master, Department of Bio-Industrial Mechatronics Engineering, National
Taiwan University

Abstract

In response to the growing problem of global warming and climate change, energy
conservation and carbon reduction have become an inevitable issue. To uphold the "health,
efficiency, sustainable™ agricultural policy objectives and to open a vision of "low risk, low
carbon, new business opportunities”, development of energy efficiency and low emission of
power is imperative for agricultural machinery. The project is focused on the modular design of
direct driving mechanism, and high performance embedded microcontroller for motor driver etc.
Evaluations are also performed in real field by farmers, modifications based on the feedback
reviews and overall cost analysis are also carried out for applications in industry.

Keywords: Electrical Agricultural Machinery, Weeding Machine, High Efficiency.
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Development of a Riding-type Tea Plucking Machine

Wu-Huan Hsu', Jyh-Rong Tsay?

! Assistant Agricultural Engineer, Agricultural Engineering Division, Taiwan
Agricultural Research Institute

% Senior Agricultural Engineer and Deputy Director-General, Taiwan
Agricultural Research Institute

Abstract

In this research, the past foundations of research and development of agricultural
machineries has been used to develop a riding-type tea plucking machine to meet the tea farmers
and mechanization’s needs, thus reducing production costs and enhancing export competitiveness
of local tea products. In 2012, a prototype of riding-type tea plucking machine has been
developed and tested in the Songboling tea district where the biggest tea machine harvested area
in Taiwan. The result shows that its working capacity one hectare spent 5.6 hours was about 1.9
times from that of double-carried tea picking machine. The large portion of the tea gardens of
Songboling tea district is belong to stepped terrain, the height gap between two nearby tea
gardens and the lack of head land led the machine hard to operate. If any tea farmer wants to have
further applications of the machine in the future, the operating width should being improved and
become wider, and the studies on practicability of the machine are still remaining the efforts
space.

Keywords: Riding-type, Tea Plucking Machine, Development, Reciprocating Cutter.
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Using Rice Transplanter to Attach Agricultural Machine as Planter of

Adzuki Bean

David Poshen Huang*, Chih-Hang Chang?

1 Assistant Researcher, Kaohsiung District Agricultural Research and Extension Station,
Council of Agriculture, Executive Yuan, COA

2 Research Assistant, Kaohsiung District Agricultural Research and Extension Station,
Council of Agriculture, Executive Yuan, COA

Abstract

This study designed and manufactured a novel adzuki bean seed planter which uses rice
transplanter as main working machine. This study had successful completed plant experiment by
using this seed planter. This planter can complete work of planting, trenching and embanking at
one time. Actual field performance test results of this planter are as follows: ditch width is 300
mm; ditch depth is 200 mm; one furrow has four rows; furrow width is 600 mm; sowing distance
is around 150-200 mm; working efficiency is 0.125 ha/hr; usage of seed is 80 kg/ha.

Keywords: Rice Planter, Seed Planter, Adzuki Bean, Attachable Agricultural Machine.
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Development and Application of Manual Push Mower Used in Row
Spacing Crops

Wu-Huan Hsu*, Mu-Lien Lin? and Kuo-Hsiang Hwang*

! Assistant Agricultural Engineer, Agricultural Engineering Division, Taiwan Agricultural
Research Institute, COA

2 Retired Agricultural Engineer, Agricultural Engineering Division, Taiwan Agricultural
Research Institute, COA

Abstract

When crops are cultivated in organic farming method, weed control often play an important
role. In Taiwan, the row-spacing of crops is generally small. Farmers often use shoulder carrying
mower for weed control. However, due to its low efficiency, time consuming and costly, many
farmers still have other types of mowing equipment needs. Therefore, in this research, a manual
push mower used in row-spacing of crops field for weed control has been developed. It is
beneficial for reducing the demand for labor, improving operational efficiency, and
simultaneously reducing costs. The operational capacity can up to 1 hectare per day operated in
the tea field. The research and development directions of the mower are toward the simple
structure, flexibility to install, easy to maintain, easy to use, and low-cost. The new-developed
mower application type is different from before, it should have the considerable market demand
and the promotion value.

Keywords: Manual Push, Mower, Row-Spacing of Crops, Weed, Reciprocating Cutter.
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Proceedings of the Symposium on Agricultural Engineering and Automation Project Achievements, 2015

Development of the Ginger Harvester

Lin-JianJhih®, Guo-shiang Hwang®, Chih-kai Yang?, and Ping-fu Ko®

! Assistant Agricultural Engineer, Taiwan Agricultural Research Institute, COA
2 Associate Agricultural Engineer, Taiwan Agricultural Research Institute, COA
3 Technical Worker, Taiwan Agricultural Research Institute, COA

Abstract

The study is to develop a ginger harvester, with mechanization and automation harvesting
processes, it saves farmer’s labor and improve efficiency of harvesting. It increases the
competition and economic income for the farmers of ginger industry. It’s labor-saving attract
younger to agriculture. Developmental mechanism segment three sections in initial processes,
power chassis, ground-breaking mechanism and clamping mechanism. We use CAD software to
building models and simulation software to simulate motion, it can time-saving and
money-saving. The ginger harvester increase the efficiency of harvesting, furthermore attract
younger to agriculture. It solves the problem of rural labor shortage and aging, it increase
competitiveness of ginger industry of Taiwan.

Keywords: Ginger, Harvester, CAD.
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Proceedings of the Symposium on Agricultural Engineering and Automation Project Achievements, 2015

Research on Design of the Greenhouse Monitoring System by Application
of Open Source

Chun-Jen Chen

Assistant Agricultural Engineer, Taiwan Agricultural Research Institute, COA

Abstract

With the changes in consumption patterns, fruits and vegetables on the table is no longer just
food to fill its belly. People pay attention to the issue of safety and healthy more and more. The
Agricultural facilities are developed indirectly because consumers guide market trends.
Environmental control is a key point of agricultural facilities to produce high-quality vegetables.
The equipment of agricultural facilities includes not only hardware but also software. The
monitoring systems is to expensive to burden. In recent years, science and technology
popularization benefit from the open source and maker faire. It’s feasible to construct the
technology of environmental control for monitoring system of green-house. This research
proposed a simple environmental monitoring system which integrates the hardware (Arduino,
Raspberry PI, sensors) and open source software (Apache ~ MySQL ~ PHP) in operating system,
Raspbian, for Raspberry Pl. Managers can receive the information of the monitoring system by
the smart phone or tablet PC. This integrated system is possible to reach a comprehensive
promotion by the convenience in cultivated management and the cost reduction.

Keywords: Environment Monitoring, Open Source, User Interface.
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Abstract

The objective of this research was to establish a portable chlorophyll fluorescence imaging
detection system to detect strawberry seeds disease research, and verify the system is able to
capture parts of the disease area from strawberry leafs. By using Mini-PAM chlorophyll
fluorescence detection instrument to measure the fluorescent quantum yield, and determine the
plants affected from adversities. In this study experiments was using Toyonoka Strawberry
seedling and it was 15 days old, and verify the strawberry fluorescence features by
instrumentation of spectrum fluorescence meters. The test results showed as below: the excitation
wavelength of the health and disease for the Toyonka Strawberry seedling was 460nm, the
emission wavelength was 680nm, the wavelength ranging between 420-490nm were used to
excite fluorescence, the spectral range of relative strengths emitted was between 670-690nm. In
this study, setting the strawberry seedlings into plant growth chamber as the high-temperature
stress environment to induced spots, the experimental parameters as ambient temperature was 38
‘C/130°C (day/night), and the humidity was 80% R.H. The test results showed: under the
processing environment, there are 5 of 10 strawberry seedlings improve having spots success, and
then detect by using portable chlorophyll fluorescence imaging detection. The results showed this
portable chlorophyll fluorescence imaging detection system can find disease spot 16 hours earlier
than naked eyes, the detect system has practical value and could be applied in nursery industry
management.

Keywords: Chlorophyll, Fluorescence, Imaging Detection, Strawberry, Seedling.
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