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Objective of Project

» Address challenges of visualizing disparate data produced by preC|5|on
agriculture operations —

* Develop on-line mapping environment
* Free and open source technologies

—>Support independent farmer in their
decision-making and analysis process

1) Ingest diverse precision agriculture-related data

2) Visualize spatially the ingested data

3) Generate reports and visualizations

Impact & Future Work
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Precision Agriculture

* Background

* Technology
—Enabled by highly-accurate position information

* Auto-steering equipment
* Variable-rate technology (planting, treatments) ==
* Yield monitors
* Soil samples

* Benefits of precision agriculture
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Precision Agriculture Data Challenges

* Data inconsistencies and complexity
* Collected using different vendor machinery
* Data formats and access

n
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Precision Agriculture Data Challenges

* \Vendor viewers, portals, static reports

* Challenges analyzing relationship between data
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Data Processing: Scripting & Database

* Original data: sources and formats

@ python

Yield Data

* Processing: consistent data fields, importing raw data
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Data Processing: Database

* Schema
* Final tables

Populate final tables
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* Connection to PostGIS =
Manage the stores providing data to GeoServer
ope .
* Utilize SQL Views
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Web Mapping Application - Preparation
* Styling of layers - YSLD
* Web services

78

* Creation of tiles &

7 localhost

.
€223 GeoWebCache i Styles

Manage the Styles published by GeoServer

Layer name: Enabled: Grids Sets:

jonAg_vi:field_polygons_v1 true EPSG:4326 OpenLayers: (png, jpeg) KML: [png, jpeg) s
L EPSG:900913 Openlayers: [png. jpeg]
Preci ionAg_v1:planting_point true EPSG:4326 Opentayers: (png, joeg] KML: (2ng. ipeg)
Seed this laver EPSG:900913 Gpentayers: [png, peg] o
Precislonag_v1:planting_point_2016_corn_ratecount  true EPSG14326 Opentayers: [png. peg] KML: [ang. ipeg]
Seed this laver EPSG:300913 Opentayers: (png. jpeg] -
PrecisionAg_v1:planting_point_2016_corn_seedspace true EPSGI4326 Openlayers: [png, jpeg] KML: [png, ipeg] 8]
Seed this layer EPSG:900913 OpenLayers: (png, lpeg) m}
PrecisionAg_viiplanting_point_2016_soybean_ratecount true £PSG:4326 Opentayers: (png, peg] KML: (ang, peg] m]
Seed this laver EPSG:900913 OpentLayers: (png, 1oeq) (m]
PrecisionAg_vi:planting_point_2016_soybean_seedspace true EPSG:4326 OpenLayers: (png, ipea] KML: [png, lpeq)
Seed this laver EPSG:900913 OpenlLayers: [png, jpeg] cl
PrecisionAg_v1:yield_point true EPSG:4326 Opentayers: [png, 10eg) KML: [(ong, 1peg) 2
Seed this layer EPSG1900913 Gpentayers: [png, jpeg] (=]
Precisionag_vi:yleld_point_2016_corn_meisture true EPSG:4326 Openlayers: (png. jpeg] KML: [png. lpeg) O yied_point_2016_soybean_yiekdvolume
Seed this laver FRAMA-annal 1 finenl avers: fnnn inenl
ouces: it oo cpsngsospatin g, s b
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Web Application

* OpenlLayers3 N\ 4
* jQuery Ul

HTML sample

jauerv

1e1dPoint2016CornNatstur
int_2

Mockup created using Balsamiq - balsamig.com
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Web Application —Video Demo

e http://www.screencast.com/t/WYPxaF9d (Flash required)

\Web Application

| Project Precision Agriculture Data Processing | Desktop Application _ Impact & Future Work
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Web Application

* Base Mup Layers
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Web Application
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Web Application

- Pracisian Agicuturs Data

¢ Fiold Polygons
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Agicubuie Data
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Web Application

- Pracisian Agicuturs Data

¢ Figld Polygons

2018 2016 2014
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Harvest Harvest
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Voksme - Gy (Du'ac) | Volume - dry (Dwas) | Volume - dry Du/ac)
Mass—ary (bac) L Mass - dry (Ibac) | Mass - dry (ibac)

Planting
Seed Space (in)
Rate Court flesdwac)

Corn Com Com
Planting Planting Planting
Seed Space (n) Seed Space (n) Seed Space (n)
Rate Count (idviac)  Rate Count (sds’ac) | Rate Coure (ksdsiac)
Harvest

Mosture (%)
Voume - ary (buiac)
Mass - dry (Ivac)

Mass - ary (b/ac) Mass - ary (IVac)

Project | Precision Agriculture Data Processing Desktop Application

Web Application

Agicubuie Data
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2018 2016 2014
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- Pracisian Agicuturs Data
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Agicubuie Data
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Project Impact

* Prototype application to visualize disparate data by farmer
* Begin to visualize and understand relationships between variables

* Ability to connect producers, consultants, local dealers

* Open source-based web mapping and visualization application
for disparate data
* No software licensing concerns

* Database prepared for continued analysis

Project Precision Agriculture Data Processing Desktop Application Web Application _

Future Work & Analysis

* Generate custom reports, tables, visualizations

Sample Corn Yield

300
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. . Sample Yield Table Generated by User
* Analyze change in yields I“
-ailil.

, , plotly
* Analyze relationships

* Soil — Seed - Yield

Yield (bushels/acre)

= Field
=
&1
= Shared Slopes
@12 Y= -0.063X
< with  intercepts
B0
=
‘B 06
c
8 03
—  |HE non-DT com hybrids

. ,_% nog DT com hybrids
o 0 12

3 ] é
Plant Yield (bu/1000 plants)

“Corn Seeding Rate Recommendations”
Source: htps://webapp agron ksu.edu/agr_social/eu articl throck?aricle id=863

* Different methods to serve data to web map
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Misc. Resources

Packt>

Packt Publishing waMapt
https://www.packtpub.com/

B

OpenLayers 3 3x Co Python Geospat GeoServer
Development
™

Brackets text editor
http://brackets.io/ @

Manning Publishing

https://www.manning.com/

Lucid Chart
https://www.lucidchart.com/ {“ LUCidChart
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Questions

Angelo Podagrosi
angelo.podagrosi@gmail.com
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