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The objective of this study was to develop the export strategic core technologies for IT fusion next generation agricultural
machines by the analysis of comprehensive and cooperative systems of industries, universities, and institutes. In order to
achieve the objective of this study, an expert panel was formed and operated. The first survey was conducted by the Delphi
method. For this the export strategic core technologies were surveyed and analyzed using the questionnaire. Based on the
results of the first survey, the second survey was conducted. The questionnaire used for the second survey was designed
by results of the first survey. The results of the second survey was analyzed by AHP method. The third survey was
conducted based on the second one, and the final results were analyzed and the export strategic core technologies were
developed through the expert meeting. The study results showed six export strategic core technologies as the followings
: 1) environment-friendly engine technology for high performance 2) high performance/high efficiency power transmission
system technology 3) development of measurement system technology for safety of agricultural products 4) field application
of sensor networks 5) large size combine development technology for high performance 6) quality evaluation technology
for agricultural products.

Keywords : IT fusion, Export strategic core technologies, Agricultural machine, AHP method
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Purpose : Development of Export Strategic Core
Technologies
v A 4
. Expert group
Theoretical Existing research discussion
View
(Experts)
Development of primary group and application of
theory for export strategic core technologies for IT
fusion next generation agricultural machine
Selection of detail technologies
Delphi Merging, deleting, and modifying of
(Experts) detail technologies
Comparing the each detail technologies
Calculating of detail technologies weight
AHP Reliability Analysis of the results through a
(Experts) consistent review
Calculating of final weight
.................................... R ELEEEE LD
Comprehensive Development of Export Strategic
analysis Core Technologies
(Experts)

Fig. 1 Flowchart of model development for export strategic core technologies.
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Table 2 Export strategic core technologies for the IT fusion next generation agricultural machine (17 field : 55 detail technologies)

Core Technologies

Detail Technologies

High-performance and eco-friendly
agricultural tractor technology

High-performance and high efficiency power transmission system technology
High-performance and eco-friendly engine technology
Ergonomic design technology
Design and manufacturing technology for electric, electronic, and hydraulic core component modules

Design and manufacturing technology for high-performance attachments

Agricultural machinery technology for
high-performance, eco-friendly, and labor
reduction

Development of high-performance rice-planting machine technology
Development of high-precision sowing machine technology
High-performance and eco-friendly pest control machine technology
High-performance and large combine development technology
Mechanized harvesting technology for labor reduction of farm products

Mechanized harvesting technology for labor reduction of fruit growing

Processing technology for high quality grain

Enhancement of unit machine performance
Quality and value-added technology

Development of technology for processing machine and systems for export

Technology for producing high value
horticultural and livestock products

Quality evaluation technology
Development of technology for online sorting and packaging systems

Development of technology for extraction and processing for functional materials

Safety evaluation technology for agricultural
and livestock products

Sensing technology for detecting hazardous substances
Development of devices for safety measurement of agricultural products

USN quality monitoring technology

Storage and distribution technology for high
quality and fresh foods

Packaging and storage technology
Agricultural processing center in production places

Technology for discriminating geographical origin of agricultural products

Technology for labor reduction for
horticultural works

Production and post-harvest processing technology for horticultural products

High-efficiency, energy-saving, and eco-friendly horticultural machinery technology

Advanced technology for horticulture
facilities

Control module technology for horticultural facilities

Advanced system technology of the future horticultural facilities

Technology for labor reduction for livestock
works

Feed crop production machinery technology

High-efficiency, energy-saving, and eco-friendly livestock farming machinery technology

Advanced technology of livestock facilities

Livestock facilities control module technology

Advanced system technology of the future livestock facilities

Precision agricultural machine technology

Technology for field machinery for precision agriculture
Sensor technology for precision agriculture

Data process technology for precision agriculture

LED application technology

Plant growth control and flowering technology
Optical catalyst and sterilization system

System integration design

Ubiquitous sensor network technology

Wireless data logger technology
Utilizing sensor network in the field

Wireless communication technology for remote control

Automation and robotic technology for
agriculture

Automation module technology
Location-aware and self-driving technology

Development of robotic technology

Advancement of reliability test and evaluation
technology for agricultural machinery

Reliability test encoding and standardization
Testing technology for accelerated life and durability
Development of eco-friendly and high efficiency testing technologies

Technology for failure analysis and reliability enhancement

Advancement of evaluation technology for
agricultural machinery components and
modules

Evaluation technology for heavy duty works and driving test
Evaluation technology for high-efficiency implement
Evaluation technology for structural strength reliability

Evaluation technology for electronic control systems

Evaluation technology for biological
systems using IT/BT

Evaluation technology for post-harvest processing systems
Evaluation technology for horticulture and livestock systems
Evaluation technology for eco-friendly power sources

Evaluation technology for automation unmaned systems
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where, CR = Consistency ratio
R = Random Consistency Index

Table 4 Results of analysis of the evaluation bases

Relevance to IT fusion  Future value and needs  Achievement possibility Export marketability
Relevance to IT fusion 1.00 1.09 0.89 0.52
Future value and needs - 1.00 1.83 1.14
Achievement possibility - - 1.00 0.69
Export marketability - - - 1.00
Weight 0.21 0.29 0.20 0.30
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Table 5 The results of selection of export strategic core technologies for the IT fusion next generation agricultural machine

The weights by evaluation criteria

The
. . The future possibility Export
. . . Relations in . . Lo
Core Technologies Detail Technologies IT fusion higher value- of technolo- market- Total Weight  Priority
added gical develop- ability
ment
0.21 0.29 0.20 0.30
High-performance, high efficiency and power 0.0192 0.0199 0.0204 0.0222 0.0206 2
transmission system technology
Agricultural tractor High-performance and eco-friendly engine technology 0.0201 0.0208 0.0204 0.0246 0.0218 1
technology for Ergonomic design technology 0.0169 0.0171 0.0190 0.0217 0.0188 18
high-performance and G . .
y component module design and manufacturing
_fri . . . 0.0192 0.0204 0.0204 0.0217 0.0205 3
eco-friendly technology for electrical, electronic, and hydraulic
De51gn.ar1d manufacturing technology of 0.0164 0.0171 0.0209 0.0207 0.0188 19
high-performance attachments
Devel t technol f a high-perfi
cvelopment technology of a high-performance 0.0159 0.0181 0.0195 0.0188 0.0181 27
rice-planting machine
Development of high-precision sowing machine 0.0169 0.0171 0.0176 0.0178 0.0174 18
technology
Agricultural Hi . ..
gh-performance and eco-friendly precision pest
i 0.0201 0.0185 0.0195 0.0193 0.0193 13
mach{nery technology control machine technology
for high-performance, . .
eco-friendly, and  High-performance a;d %arge combines fechnology ¢ 0.0190 0.0204 0.0212 0.0199 6
reduction of labor tevellopmEil
Mechanized harvestmg technology for reduction of 00173 0.0176 00181 0.0183 0.0179 30
labor of farm products
Mechanized harvesting tec.hnologx for reduction of 0.0169 0.0176 0.0181 0.0188 0.0179 8
labor of fruit growing
Mechanical performance 0.0136 0.0157 0.0167 0.0169 0.0158 55
High quality grain The quality and value-added technology 0.0155 0.0176 0.0181 0.0178 0.0173 39
processing technology . .
Export Processing Machinery and Systems 0.0169 0.0176 0.0172 0.0212 0.0185 25
Development
Development of technology for quality evaluation 0.0192 0.0208 0.0181 0.0198 0.0196 9
The value-added fi
© Ve.l Hemadded 1o Online sorting and packaging system development 0.0192 0.0195 0.0181 0.0193 0.0191 16
horticulture and
livestock products ~ Development of functi.onal materials extraction and 0.0164 0.0190 0.0172 0.0174 0.0176 6
processing technology
Development of  Sensing technology for detection hazardous substances 0.0201 0.0218 0.0181 0.0188 0.0198 8
technology for safety L
evaluation of the o clopment of measuring instrument technology for ., 0.0218 0.0190 0.0193 0.0201 4
. agricultural products safety
agricultural and
livestock products USN quality monitoring technology 0.0206 0.0199 0.0186 0.0183 0.0193 12
Packaging and storage technology 0.0178 0.0171 0.0176 0.0207 0.0185 24
Technology of high . .
technol .01 .0162 .01 .01 .0171 42
quality fresh cold Origin processing technology 0.0178 0.016 0.0167 0.0178 0.017
chain system Technology Ifor discri.mination of geographical 0.0197 0.0190 0.0167 0.0183 0.0185 23
origin of agricultural products
Horticultural production and post-harvest
Technology for processing technology 0.0169 0.0171 0.0176 0.0188 0.0177 32
reduction of labor of oheffici ) q fiendl
horticulture tasks ~ High-efficiency, energy-saving, and eco-friendly 0.0178 0.0181 0.0158 0.0183 0.0176 34

horticultural mechanical technology
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Table 5 Continued

The weights by evaluation criteria

The
. . The future possibility Export
. . . Relations in . . Lo
Core Technologies Detail Technologies IT fusion higher value- of technolo- market- Total Weight  Priority
added gical develop- ability
ment
0.21 0.29 0.20 0.30
Horticultural facility control module technology 0.0192 0.0176 0.0176 0.0174 0.0179 29
Advanced technology Ad J ol ¢ the f
of horticulture facility vanced system techno ogy of the future 0.0201 0.0199 0.0172 0.0183 0.0189 17
horticultural facilities
Technology for Feed crop production machinery technology 0.0155 0.0167 0.0176 0.0188 0.0173 40
reduction of labor of  High-efficiency, energy-saving, and eco-friendly
Livestock tasks livestock farming mechanical technology 0.0178 00185 0.0167 0.0174 0.0177 33
Livestock Facilities Control Module Technology 0.0183 0.0176 0.0176 0.0178 0.0178 31
Advanced technology Ad J ol ¢ the f
of Livestock facility vanced systom techno'ogy of the future 0.0197 0.0208 0.0167 0.0193 0.0193 1
livestock facilities
Precision agriculture machine technology 0.0220 0.0190 0.0176 0.0164 0.0186 22
Precision Agriculture - .
Machine Technology Precision agriculture sensor technology 0.0211 0.0185 0.0186 0.0174 0.0187 21
Precision agriculture data process technology 0.0201 0.0181 0.0181 0.0169 0.0181 26
Plant growth control and flowering technology 0.0173 0.0185 0.0181 0.0159 0.0174 37
LED application of Optical catalyst and sterilization system 0.0155 0.0185 0.0181 0.0159 0.0170 44
technology
System integration design 0.0187 0.0171 0.0167 0.0145 0.0166 51
Wireless data logger technology 0.0206 0.0181 0.0200 0.0188 0.0192 14
Ubiquitous Sensor Utilizing sensor network field 0.0225 0.0195 0.0195 0.0193 0.0200 5
Network Technology
Remote Control Wireless Communication Technology 0.0211 0.0195 0.0200 0.0193 0.0198 7
Automation and Automation Module Technology 0.0206 0.0204 0.0172 0.0188 0.0193 10
robotic technology of Location-aware and self-driving technology 0.0192 0.0195 0.0186 0.0178 0.0187 20
agriculture Development of robotic technology 0.0192 0.0204 0.0176 0.0188 0.0191 15
Reliability Test encoding / standardization 0.0169 0.0157 0.0190 0.0169 0.0170 45
Advancement of
reliability test and Accelerated life and durability testing technology 0.0164 0.0167 0.0200 0.0178 0.0176 35
evaluation technology Eco-friendly and ease of testing and
; .01 .01 .01 .0164 .0171 4
of agriculture assessment technologies 0.0169 0.0167 0.0190 0.016 0.017 3
machinea . . .
Failure analysis and reliability enhancement 0.0164 0.0153 0.0186 0.0178 0.0169 46
Aglvgnf;ement of Heavy Duty W(:)rkmg and driving test 0.0169 0.0157 0.0181 0.0159 0.0165 5
reliability test for evaluation technology
Agrichlf““m‘ High-efficiency Implement evaluation technology 0.0164 0.0153 0.0167 0.0154 0.0158 53
machinery
components and Structural strength reliability evaluation techniques 0.0159 0.0153 0.0172 0.0154 0.0158 54
modules Electronic control system evaluation techniques 0.0183 0.0171 0.0167 0.0154 0.0168 47
Post-harvest processing systems evaluation techniques 0.0173 0.0171 0.0176 0.0154 0.0168 48
Biological system Horticulture and Livestock S
ystem
i .0164 .01 .01 .0154 .01
Evaluation . Assessment Technology 0.016 0.0176 0.0176 0.015 0.0167 50
Technology using
IT/BT Eco-friendly power source evaluation Technology 0.0169 0.0171 0.0181 0.0154 0.0167 49
automation System Assessment technology 0.0178 0.0176 0.0181 0.0159 0.0172 41
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