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[Abstract]

In this paper, we propose a service method that can provide insight into multi-source agricultural data, way
to cluster environmental factor which supports data analysis according to time flow, and curate crop environmental
factors. The proposed curation service consists of four steps: collection, preprocessing, storage, and analysis. First,
in the collection step, the service system collects and organizes multi-source agricultural data by using an
OpenAPI-based web crawler. Second, in the preprocessing step, the system performs data smoothing to reduce the
data measurement errors. Here, we adopt the smoothing method for each type of facility in consideration of the
error rate according to facility characteristics such as greenhouses and open fields. Third, in the storage step, an
agricultural data integration schema and Hadoop HDFS-based storage structure are proposed for large-scale agricultural
data. Finally, in the analysis step, the service system performs DTW-based time series classification in consideration
of the characteristics of agricultural digital data. Through the DTW-based classification, the accuracy of prediction
results is improved by reflecting the characteristics of time series data without any loss. As a future work, we

plan to implement the proposed service method and apply it to the smart farm greenhouse for testing and verification.
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I. Introduction
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II. Digital Agriculture Technology
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III. Digital Agriculture Data Platform
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Fig. 2. Smart Farm Korea Platform Service
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Table 1. Environmental information on facility
horticulture provided by Smart Farm Korea
Class Sect Unit
intHumidity %
intLightlv lux
IntCO2 ppm
Internal intTemp degree(’C)
environment | intSolarradiation W/m-2s
intQuantityoflight pumol/m-2-s
intRelativehumidity %
intAbsolutehumidity %
soilHumidity %
. soilEC dS/m
Soil -
properties soilPH ph
soilAmountofwater liter
soilTemp degree(°C)
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Fig. 3. Public data portal platform service
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Table 2. Description of pest information service
Class Service name Description
Pest search A information search service for pest which can occur in crops
Detailed information provision on pest A service of providing detailed information and image of pest
Pathogen search A information search service for pathogen on crops
Detailed information provision on pathogen |[A service of providing detailed information and image of pathogen
Injurious insect search A search service for injurious insect of crops
Detailed information provision on Injurious insect | A service of providing detailed information and image of injurious insect
Insect search A search service for various kinds of insects
Hesi Detailed information provision on insect A service of providing detailed information and image of insect
search - - -
service Weed plant search A search service for weed plants which parasites on crops
Detailed information provision on weed plant | A service of providing detailed information and image of weed plant
Image search on crops with main category |A image search service for crops with the main category
Image search on crops with sub category |A image search service for crops with the sub category
Image search on crops with child category [A image search service for crops with the child category
Natural enemy search A information search service for natural enemy
Detailed information provision on natural enemy | A service of providing detailed information and image of natural enemy
Integrated search A integrated search service for all the information on above
Pest forecast map A GIS based map service for providing pest forecast information
A information provision service for pest outbreak forecast on the
Pest forecast on the selected area . . .
Pest selected area according to the time series
forec.ast Comparison of pest forecast and pest prediction A se.rvi.ce gf compa.uring the pest forecast information and pest
service prediction information
Decision making support for controlling rice | A service of providing helpful information for decision making on
blast disease rice blast disease control
Pest prediction search A search service for pest prediction information
Pest Detailed search for pest prediction information | A onetime service of providing pest prediction information for cities
prediction (cities, province) and provinces
service | Detailed search for pest prediction information | A onetime service of providing detailed pest prediction information

(city, county, district)

for cities, counties and districts
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