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Abstract:
To maintain a positive energy balance (i.e. the process of producing ethanol fuel in a way that does not
require more energy than the amount of energy contained in the fuel itself), it is crucial to have consistent
ethanol quality and yield rates. This is predicated upon high-quality, real time measurement data for various
parameters (e.g. moisture levels in the soil, temperature, etc). Our specialized Time Series Module (TSM),
which initiates and captures IEEE C37.118 datastreams and writes them to a specialized time series
database (with an ultra-low ratio of data to errors, ultra-low data transformation error rates, and ultra-low
dropped and/or malformed frames) can facilitate the reduction of dark data (data that is unable to be used
effectively due to data quality problems) by way of these value-added propositions: rolling window technique
that allows for data being rewritten, as more ideal samples are found; a rolling aggregate technique that
enhances raw sensor telemetry datasets with machine learning-driven feature engineering; and a rolling
correlation technique for multiple time series. This segues to enhanced analytics in the ethanol production
process, which leads to the required consistent qualitative controls and quantitative yields for a positive
energy balance for ethanol.
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I. Introduction
Ethanol is considered to be an environmentally-friendly alternative fuel source. It can be
blended with gasoline (e.g. E10 refers to an ethanol fuel blend of 10% ethanol and 90%
gasoline or other hydrocarbon by volume, E85 refers 85% ethanol and 15% gasoline, etc)
for automobiles, and the utilization is increasing; as just one example, Indonesia's
bioethanol blending program (much ethanol is derived from the starch in corn grain)
commenced in 2018, and the Indonesian Energy and Mineral Resources Minister signaled
that he planned to mandate the installation of at least one bioethanol nozzle at each of
Indonesia's gas stations. According to a Global Agricultural Information Network report
from the U.S. Department of Agriculture (USDA), corn production in Indonesia is forecasted
to increase due to government incentives, and corn production in Thailand is also
forecasted to increase to record levels in 2019-20 due to attractive prices. According to an
announcement by the Malaysian Deputy Agriculture and Agro-based Industry Minister at
the ASEAN Regional Corn Conference organized by the Malaysian Agricultural Research
and Development Institute, Malaysia is also stepping up the production of corn.
Interestingly, for the Indonesia-Malaysia-Thailand Growth Triangle (IMT-GT), a subregional
cooperation initiative created in 1993 by the governments of Indonesia, Malaysia, and
Thailand with the objective of speeding up the economic transformation in the less
developed provinces of the IMT-GT region, the production of ethanol from corn presents an
interesting economic opportunity. According to the Global Ethanol Market Report, the
global ethanol market was valued at USD 

54.63 billion by 2026 due to the
increasing demand for renewable fuels. Interestingly, technology from another part of the
alternative energy ecosystem was utilized to facilitate high quality No. 2 type corn ethanol
production. Section I provided an introduction. Section II provides some background
information on the TSM. Section III provides some background information on ethanol.
Section IV delineates the challenge of fusing telemetry sensor datastreams for correlation.
Section V delineates the TSM paradigm for the reduction of dark data. Section VI
concludes with observations and the anticipated future work.
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