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Internet             of                 Things

Motivation

Cloud processing

Agri-services

http://www.google.pl/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAkQjRwwAGoVChMIq4r-5uiFyAIVab9yCh1BqANP&url=http://www.cultofmac.com/327696/designers-beef-up-farming-tech-with-wearables-for-cows/&psig=AFQjCNF5BX9YROOqGSmPLF-sDADYnfUYrw&ust=1442845587692446
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Motivation

54,962 Google searches in 1 second.

90% of world's data has been produced in last two years.

”We are drowning in information
but starved for knowledge”

(John Naisbitt)

Possible  steps:

• linking of data on a global scale,

• free access to data (interoperability),

• advanced software.
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Motivation
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Motivation

Problems

Complexity of handling, drying, 
heating, cooling and storing agri-
food products.

Lack of reliable data on product 
properties.

Vast amounts of unstructured 
data.

Fast changes in ICT – hard to 
follow technologies to their full 
advantages.

Remedies

Inverse FE approach to estimate 
reliable data on properties.

Future Internet infrastructure.

Data processing
predictions, 
visualization, 
semantics.

Advanced programming 
technologies for developing 
semantic Web-based apps.
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Objective

To improve functionality and performance of our soft-
ware in the domain of drying and storage of agri-food
products with respect to:

‒ estimation of more reliable data on product
properties,

‒ visualization of investigated processes,

‒ development of linked open data approaches,

‒ implementation of advanced programing tech-
nologies for multi- and cross-platform data
processing.
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Methods – programming technologies

Visual Studio 2017
Software development 

supporting
Linked Open Data approach
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.NET Core platform

• .NET Core: Cross-platform programming.

• Runs on Windows, macOS and Linux.

• Runs on various devices, embedded systems, IoT and cloud.

• Supported by Microsoft and GitHub hosting servers.

• Open source.

• ASP.NET Core: Next generation of the ASP.NET Web framework.

• Runs either on .NET Framework or .NET Core.

• Implements MVC templates – ASP.NET Core MVC.
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Methods – package diagram for the BioProcessSoft system

«system»
BioProcessSoft

(Integrated software system)

                           IPS (Inverse Problem Solver)
      (Identification of properties and process simulation)
Input: selection of mathematical models, approximation

algorithms, and optimization algorithms; experimental
values of product properties; coordinates of the FE mesh.
Output: predicted values of product properties (results

of coefficient identification and process simulation).

Mobile client
applications

Database and
ontology servers

                       3DMeshNode
         (3D geometry data acquisition)

Input: images of product sections, STL
files, FE mesh parameters.

Output: coordinates of the FE mesh
nodes.

                              ZiarBit
             (Ontological Web-based DSS)

Input: selection of processes and

equipment for analysis, selection of data
from standard and/or semantic databases.
Output: results of analysis of processes

and equipment.  

                               BioVis
              (3D geometry visualization)

Input: experimental values of product

properties, predicted values of product
properties, coordinates of the FE mesh.

Output: 3D visualization of a product,
3D visualization of property changes.
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Visual Studio 2017 – Windows Presentation Foundation

Interface of the integrated BioProcessSoft system
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ASP .NET Core MVC

Interface of the Ziarbit subsystem (Web server)
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Xamarin

Client mobile apps (C# - Xamarin - VS 2017) for the Ziarbit Web server
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Construction of ontologies in RDF/Turtle – RDF/Turtle Triple Generator
Selection of a database file.

Linked open data technologies
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Construction of ontologies in RDF/Turtle – RDF/Turtle Triple Generator
Choice of serialization method and data entry.

Linked open data technologies
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Construction of ontologies in RDF/Turtle – Protégé

Linked open data technologies
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Construction of ontologies (Web Ontology Language) – Fluent Editor

Linked open data technologies
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Loading ontologies into a graph database – AllegroGraph

Linked open data technologies
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Repository creation – AllegroGraph

Linked open data technologies
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Ontology visualization - grain storage system in Kołybki – Gruff

Linked open data technologies
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Conveyors, RDF notation – Gruff

Linked open data technologies
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Conveyors, OWL notation – Gruff

Linked open data technologies
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Conveyors, OWL notation – OntoGraf

Linked open data technologies
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R30 Conveyor, RDF and OWL notation

RDF OWL

Linked open data technologies
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Grain storage bins produced by Araj, RDFS notation – Gruff

Linked open data technologies
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Simple query for RDF – SPARQL Query Generator

Linked open data technologies
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Complex query for RDF – SPARQL Query Generator

Linked open data technologies
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Query for RDFS – SPARQL Query Generator

Linked open data technologies
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Linked open data technologies

Presentation of query results (json) – ShowAnswer

{

"x":{"type":"uri","value":"http://up.poznan.pl/semantic/500-180_5"},

"Belt":{"type":"literal","value":"built-up"},

"Bucket":{"type":"literal","value":"metal"},

"Capacity":{"type":"literal","value":"80"},

"Cross_Section":{"type":"literal","value":"octagon"}

},
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Conclusions

1. Advanced programming technologies (WPF, ASP.NET Core MVC,

Xamarin, multi- and cross-platform data processing) were imple-
mented to improve functionality and performance of the soft-
ware for analyzing drying and storage of agri-food products.

2. Estimation of geometric and thermo-mechanical properties of
agri-food products, and also visualization of processes were
improved in the software.

3. Applications for constructing, storing and querying ontological
models for grain drying and storage enhanced the system. It
facilitated access to the linked open data sets for users.

4. Future research: to expand the scope of the ontologies to better
represent the problem domain.
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