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Smart Labor-saving in Agriculture

Jyh Rong Tsay, Po Chung Chen and You Shun Yeh
Abstract

Labor-saving technologies in agriculture must overcome the challenges of risk
and lower return on investment, and labor-saving technologies are adopted because
of their potential to increase income and reduction in labor input costs and associated
risks. However, the development of labor-saving technologies has not been uniform in
the agricultural industry. The adoption and promotion of labor-saving machinery has
been successful for most annual crops (such as grains), but labor-saving technologies
for specialty crops (such as fresh fruits and vegetables) have not been fully developed
or widely adopted. In particular, in order to ensure adoption, labor-saving technologies
must be economically feasible, and there is still more room for elaborating labor-saving
technologies becoming more intelligent. This paper reviews relevant foreign literature
on the topic of smart labor saving research in agriculture, and analyzes and summarizes
the domestic research and development of smart labor saving in the past 10 years. It
aims to draw on various experiences for future reference to continuous improvement,
summarize the conclusions and provide suggestions, which will be used as introduction
materials to invite advices from all participators of the event for the Smart Labor-saving
Session of 2022 Middle Taiwan Agricultural Science and Technology Foresight Forum.
Perhaps, there are many mistakes in the hasty writing of this paper, please feel free to

point out for correction and enlightening us.

Key words: Labor-saving technology, smart labor-saving, labor-saving innovation.
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Development of intelligent labor-saving harvesting system
for facility vegetables and fruits

Hsieh Kuang-Wen
Department of Bio-Industrial Mechatronics Engineering,
National Chung-Hsing University.
Abstract

Taiwan has an island climate, The facilities are often used to improve the
cultivation environment of crops, under the refined production of the facility industry,
the required agricultural labor is more intensive. According to the "Summary Analysis
of the Statistical Results of the General Census of Agriculture, Forestry, Fisheries
and Animal Husbandry in 104", the average age of managers engaged in agriculture
and animal husbandry in Taiwan was 63.5 years old in 2015, in 2016, the agricultural
employment population accounted for only 4.94%. The lack of agricultural labor in
Taiwan is no longer news, the problem persists and is getting worse for facility growers.
To solve the above problems, In this study, the beef tomato cultivated in facilities was
used as the target, to develop a smart labor-saving harvesting system for beef tomatoes.
Due to the inconsistency in the ripening of beef tomatoes, it is often necessary to select
mature beef tomatoes by manual judgment, it" s quite labor-intensive. This research
is based on machine vision technology and convolutional neural network, to develop
a vegetable and fruit image maturity identification and positioning system., Image
recognition of crops during the production season to distinguish whether the fruit is
ripe or not and the location of the ripe fruit. And developed a harvesting arm and claw
picking operation platform, which was integrated into a smart labor-saving harvesting
system for beef tomato.

Key words : Facility cultivated fruits and vegetables, Beef tomato, machine vision,
Convolutional Neural Network, Harvesting robotic arm
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