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Abstract

The connected farm that agricultural land, agricultural machinery and farmer are connected with an IoT gateway
is in the commercialization stage. That has increased productivity, efficiency and profitability by intimate
information exchange among those. In order to develop the educational program of intelligent agricultural
machinery and the agricultural machinery safety education performance indicator, this study analyzed patent trends
of agricultural machine with unmanned technology used in agriculture and efficiency technology applied advanced
technologies such as ICT, robots and artificial intelligence. We investigated and analyzed patent trends in
agricultural machinery of Korea, the USA and Japan as well as the countries in Europe. The United States is an
advanced country in the field of unmanned technology and efficiency technology used in agriculture. Agricultural
automation technology in Korea is insufficient compared to developed countries, which means rapid technological
development is needed. In the sub-fields of field automation technology, path generation and following technology
and working machine control technology through environmental awareness have activated.
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Fig. 1. World patent trends
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Fig. 2. Status of applications for patents in the field of field
automation technology by technology classification
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Table 1. Patent trends by country and classification in the field of field automation

technology
A B C D E
KR 28 18 15 17 7
uUs 178 134 106 93 30
JP 113 62 97 41 13
EP 48 28 16 29 7

: Path generation and following technology

: Robot farming system design technology
: Crop and environmental sensing technology
: Yield and quality monitoring technology
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Table 2. Korean patent applicants ranking trend

Ranking of applicants in Korea

Ranking
Patent holder Number of cases
1 Korea (Rural Development Administration) 12
) Sunchon National University Industry-Academic Cooperation 7
Foundation
3 Kabushiki Geisha Guboda 2
4 Gyeonggi-do 2
5 Bayer Crop Science L.P. 2
6 Seoul National University Industry-Academic Cooperation )
Foundation
7 JoongAng INT Co., Ltd. 2
Korea Electronics and Telecommunications Research Institute 2
9 Gray & Company, Inc. 2
10 The Boeing Company 2
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Table 3. U.S. patent applicants ranking trend

Ranking of applicants in U.S.

Ranking
Patent holder Number of cases
1 Deere & Company 12
2 Trimble Navigation Limited 7
3 Case Corporation 2
4 CNH America LLC 2
5 Ag-Chem Equipment Co. 2
6 Sperry Corporation 2
7 A.LL. Inc. 2
8 Hemisphere GPS LLC 2
9 Jervis B. Webb Company 2
10 Sukup Manufacturing Company 2
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Fig. 6. Patent application trends by technology field in the united states
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Table 4. Japan patent applicants ranking trend

Ranking of applicants in Japan

Ranking
Patent holder Number of cases
1 ISEKI & CO LTD 59
2 YANMAR CO LTD 33
3 YANMAR AGRICULT EQUIP CO LTD 29
4 KUBOTA CORP 24
5 FUJITSU LTD 10
6 MITSUBISHI AGRICULTURAL MACHINERY CO LTD 10
7 NATIONAL AGRICULTURE & FOOD RESEARCH ORGANIZATION 8
8 CATERPILLAR INC 6
9 OMRON CORP 4
10 CARNEGIE MELLON UNIV 3
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Fig. 9. Trends in nationality of patent applicants in europe

Table 5. Europe patent applicants ranking trend

Ranking of applicants in Japan

Ranking
Patent holder Number of cases

1 Elias, John G. 9

2 Westerman. Wayne 9

3 JERVIS B. WEBB INTERNATIONAL COMPANY 5

4 Qualcomm Incorporated 5

5 DOW AGROSCIENCES LLC 4

6 Agrinomics, LLC 3

7 Claas KGaA 3

8 Sinochem Corporation 3

9 Syngenta Limited 2

10 Japan Tobacco Inc 2
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Fig. 10. Patent application trends by technology field in the europe
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