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Abstract
It is known that humans are naturally superior to machines in image recognition, natural
language understanding, and situation awareness. With an estimated computing speed at
100 TFLOPs (Trillion Instructions Per Second) and power consumption of 20 Watt, the
neocortex system also outperforms existing supercomputer systems in both energy
efficiency and size to computation ratio. Existing research suggests that the neocortex has
massively parallel architecture based on unified building blocks (i.e. neurons or cortical
columns), closely coupled memory and computation, distributed (instead of central)
storage, and its operation largely relies on pattern matching and probabilistic inference
instead of numerical computation. In this talk, a hierarchical information processing model
is presented that emulates these key features of neocortex system and was applied in many
applications for cognition and detection. The proposed information processing is based on
a cortical processing model. To imitate human cognition process, a hierarchical structure is
adopted: the lower level is designated to pattern detection of the raw external input, while
the upper level is dedicated for probabilistic inference. The model is successfully used for
context aware document image recognition, traffic monitoring, network anomaly detection,
etc. Our experimental results show that compared to conventional approaches, the braininspired information processing gives better recall accuracy, higher detection rate and lower
false alarm.

