Neuromorphic Computing
A Brain-Inspired Leap for Smart Agriculture
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and a new paradigm called neuromorphic computing is

‘ !- RTIFICIAL Intelligence is reshaping the entire earth,

emerging on the horizon. It promises to revolutionise

- the way machines process information. Neuromorphic

computing is inspired by the human brain. Neuromorphic
systems use tailor-made software and Spiking Neural Networks
(SNNs) to process data in a highly parallelised, adaptive, and
energy-efficient manner. The energy-constrained, data-rich,
and complex domains like agriculture can benefit hugely from
neuromorphic systems. Modern agriculture faces a deluge of
real-time data from soil sensors, drones, and weather stations.
Constant cloud connectivity and large power supplies may be
needed for managing this big data.

Understanding Neuromorphic Computing

The cognitive capabilities of the brain are replicated by silicon
chips in neuromorphic computing. Spiking neural networks
are used in neuromorphic systems. They transmit information
through electric pulses or spikes, unlike conventional digital
processors and much like brain neurons. These systems save
a huge amount of energy by computing only when necessary
and are event-driven.

Neuromorphic vs Traditional Computing

Neuromorphic systems are particularly suited for edge
computing and real-time analytics. There are fundamental
architectural ~ differences between conventional and
neuromorphic computing. This makes neuromorphic systems
particularly useful for precision agriculture, which in turn
involves localised and time-sensitive decisions.
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The Case for Neuromorphic Intelligence in Agriculture
Petabytes of data are generated by sensors, satellites, and
machinery in modern farms. Unfortunately, much of this
data is not analysed or is delayed in processing due to power
constraints and connectivity issues. Neuromorphic systems
address this by providing real-time, on-device intelligence.
For example, a soil sensor array using neuromorphic
processors can recognise moisture loss or nutrient deficiency
locally and instantly, triggering remedial action. The use of
neuromorphic systems eliminates the need for large power
banks and cloud connectivity.
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