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Abstract (300 word limit)

Bioenergy has become an important green energy, and may substitute
for petroleum soon. Microalgae can be a better bioenergy resource
than crops because of faster growth rate, higher usage ratio, and
potential of lower carbon impact (more efficient carbon fixation).
However, main challenge of microalgal culturing includes sufficient
supply of nutrients and constant of environmental condition. In this study,
we conducted a real-time monitoring and controlling system to a algal
photobioreactor. Real-time data of environmental parameters, such as
light intensity, pH, temperature, and so on can be monitored and
transmitted to microcontroller unit (MCU). These data were stored in the
cloud and gradually organized into a database. Through analyzing
the database, we are setting an automatic feedback and control
parameter. Furthermore, remote users can check the real-time culturing
condition through computer or smart mobile by a graphical user
interface (GUI). After we integrated this artificial intelligence into
microalgal culturing system, the accumulation of biomass was increased
from 2.84 g/L to 3.37 g/L. In this stage, we have achieved a near
20% advance. We expect a higher productivity both in biomass and
lipid, which can be converted into different source of bioenergy
(bioethanol, biodiesel, etc). Because of a delicate design in this
artificial intelligence system, both energy and water consumption were

decreased, leading to a lower environmental carbon impact.
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Figure 1: Sensors were equipped in incubator, and data can be read
through wireless sensor network and graphical user interface.
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