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[bookmark: _Toc425253380][bookmark: _Toc473193506]Mining text information to create relational database and facilitate Big Data Analytics to design site and situation specific solutions for agricultural problems
The Idea: Significant amount of agricultural information is available in text form in scientific literatures (papers) and are not used in “big data” science because they are not in accessible form by computers. Converting these information from text to computer accessible form is a key step in providing comprehensive and site-specific solution for agricultural problems.  Yes, the idea seems crazy. But it is not completely insane!
[bookmark: _GoBack]Considering the fact that large number of journals focusing on agriculture and environment are available, it is difficult for researchers and agricultural professionals to keep up to date. Due to time constraint, most tend to skim through documents and mostly miss important information across the different sections of publications. It is also problematic to obtain summary but comprehensive message about a specific aspect when the information/messages are available across many papers. While numeric data (figure, table, percentage, etc.) is the base for analysis and information generation, most information in agricultural science is stored in descriptive text format. It is only possible to obtain synthesized understanding of a topic of interest, e.g. fertilizer response in a particular area, by reviewing significant (all if possible) papers in literature and synthesize in a similar approaches to writing review journal paper. Commonly, reviewing various literature and extracting and remembering key information related to specific variable, scope, relationships, significances, and conclusions made related to specific area of interest can be difficult due to the limitation of humans to memorize. If human mind was not limited, we would have a single review paper capturing all attributes, scopes, variables and insights about topic of interest and such paper would have been “bible” of the topic. As a result of this complexity, we have many case studies and many review papers.  Moreover, it is expensive and slow to assemble information of interest from scientiﬁc papers manually, especially with the current availability of diverse information in agricultural and environmental sciences across scale. It is even worse due to the fact that researchers in agricultural and environmental science tend to shift focus from small scale and site specific studies to large scale projects with the emergence of “big data”. Besides, scientists with intelligent skills in data processing and mining could not use the available text data because text information is not in an accessible form for direct analysis. The main problem is that textual information we have in papers are not in the form to be used by computer. Thus, information of interest in scientific papers need to be translated to a computer ‘accessible form’. Converting the information available in scientific papers from text to computer accessible form will be an interesting step in providing comprehensive and site-specific solution for agricultural problems. Information extraction from scientific texts to make it available for analysis and decision support in agriculture is not only useful, but also highly relevant in the world of “big data” by accruing comprehensive data to improve decision making. So far, “big data” relies on numerical and categorical data such as remote sensing, field data, and to some extent annotated texts and biographic information which are easy for capturing. While there are already some efforts available to extract information from text in medicine and biology to provide standard guideline for dealing with specific problems (patients) at hand, there is clearly a missing link between the “the dormant data” in our “\C drive” and the “big data” science (or data analytics) – thus the need for extraction of data from scientific paper in text form to ‘digital’ and/or numerical form and ready to be analyzed using a big data.
The overall aim of this project is to develop a framework for collecting scientific literature, text mining and creating relational database that can be interactively quarried to extract agricultural knowledge that can be customized to site and situation specific agricultural problem. In this project we will develop a smart approach that can ‘scan’ through scientific papers and distil critical information needed by the users. The users can look for key words, terms, phrases in order to gain a synthesized understanding of the topic of interest, e.g. crop fertilizer response in a particular area. This can be applied across different papers and users can extract targeted and valuable information. This also contributes to the “big data” movement by expanding the source of data (structured and unstructured text) and further empowers its capability to solve practical problems at hand. We will thus take advantage of smart approaches to avail large amount of untapped ‘data’, mine the data using different analytical approaches and provide relevant information for planners and decision makers including extension and farmers. 
How will you pilot it?
The implementation of incorporating information from scientific literature into the “big data” realm will have the following three steps. 1) Selected scientific papers or journals will be subscribed to create pools of scientifically sound information. This may include list of peer-reviewed journals and governmental and non-governmental research organization reports. At this stage, as it will be constrained by finance and time, the pool will be strict to some selected journal (papers) and reports, and specific topic e.g. fertilizer application and agriculture productivity response. It is essentially bibliographic database or data warehouse of topic of interest. 2) Once the pool of information is created, then various data mining techniques and information extraction (IE) methods will be used to identify entity (e.g., Phosphorus) and relations (Phosphorus and elevation, phosphorus and temperature, phosphorus and rainfall, etc.) and build relational database. Relational database is selected to store segmented and structured information because they are more convenient for optimized standard query language (SQL) and can handle to store large amount of data. We will review all the available IE methods and their performances will be comparatively assessed to select the optimal method. 3) Once the above are accomplished, we will standardize the approaches so that researchers and professionals can obtain site and situation specific topic of interest.  We will organize workshop to communicate the framework and tool. In addition, we will provide tailored training to relevant partners and stakeholders.
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