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MOTIVATION

The development and regulation of autotrophic living beings on our planet are controlled by sunlight. The most important sunlight-induced process is
photosynthesis, which occurs due to some pigments, mainly chlorophyll, absorbing solar radiation within the visible electromagnetic spectrum range. a-
Chlorophyll exhibits strong absorption in blue and red wavelengths, and higher reflectance in green and near-infrared. Therefore, by measuring the
reflectance spectrum of the leaves, the superficial concentration of a-Chlorophyll can be estimated, and thus, information about the physiological state of
the plant can be obtained. The result of spectral analysis is commonly summarized in the form of vegetation indices, which relate the reflectance in two or
more wavelength intervals, or bands, such as the NDVI, which compares reflectance in the red and infrared bands. Nowadays, there are numerous
commercial instruments that can determine some of the above indices. However, the devices nowadays available on the market have some drawbacks: (1)
they are relatively expensive (more than USD 2000), which limits its access in developing countries; (2) most measure only one or two vegetation indices;
and (3) the geometry of many of them does not allow to perform measurements on non-leaf objects, which limits their applicability. In this work, a cost-
effective instrument, based on the Arduino open-source platform was designed and implemented, solving the drawbacks previously mentioned [1].
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ADAPTIVE AMPLIFICATION STAGE

3 processing stages: (1) Low-pass filtering (to remove high frequency
noise); (2) Adaptive amplification stage (to optimize the resolution of
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Experiment:
NDVI was measured for each set of plants
daily, for 20 days.

As for tomatoes and strawberries there is no significant change in the
red and infrared bands, the NDVI cannot be used to monitor their
ripening: Instruments that only measure the NDVI are not applicable.
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A spectrophotometer based on the open-source Arduino platform was
implemented, covering seven bands from blue to infrared and able to
determine up to nine vegetation indices.

 The NDVI uncertainty value is 0.61 %, between three and six times lower than
that of commercial devices.

* The applicability of the prototype in two field tests has been tested, observing
a better result than with the commercial devices.

 The high precision and low-cost of the prototype favors the access of this
technology for farmers in developing countries, contributing to the fulfillment
of SDG 2 (Zero Hunger) and 12 (Responsible Consumption and Production).

For pears, the NDVI is applicable. With our prototype it is possible to
observe changes from one day to the next, while with the
commercial, the uncertainty is approximately one week, when the
changes are already noticeable to the naked eye.
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