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Scalability of BDY algorithm on PS3 cluster

(2) Input shapes are compared to a reference set.
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One PlayStation 3 delivers
~50x speedup, the algorithm
scales linearly, and three PS3
have achieved 140x.
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(3) Recognizing Sound Structures

Spoken words can be
visualized as
spectrograms. Methods
for converting sound
features into bit-vectors
are currently in
development. One
method is to extract line
segments from the audio
spectrogram and perform
conversion using line-
triplets, similar to vision.

(4) Recognizing Language Structure
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Pam thinks that George believes that the dog meows and Beth flies doesn’t she

Algorithms derived from brain
circuitry have been previously found
to perform clustering, classification,
and recognition. Combining these
lower level networks has yielded
algorithms that derive grammar
structure from sentences.
Sequences of words can be encoded
into bit-vectors by assigning dense
vectors to each word and performing
a SHIFT-AND operation for each
word in the sequence.
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Just as CELL processors, FPGA's, GPU's, and cluster
somewhat different tasks, each piece of brain archi
functions and different characteristics. As newly de
brain architecture continue to extend functionality
time robotics can be attempted. An inexpensive rob
developed to allow the study of visual shape hierar
additional pieces of brain architecture responsible
objects in previously learned categories. Speech re
semantics, speech generation, real-world navigatio
execution are also under study. Wireless communicat
and motor movement allows brain architectures to be
prototyped on high performance computing systems.

By achieving real -time performance, new hypotheses will be tested in real-
world environments that will hopefully lead to more robust robot s that,
through learning, will be able to provide more flex ible services without hard -
coded programs. A crucially enabling research track will be the development
of computer architectures able to support brain -derived algorithms with
human -level performance inreal -time. Current issues include sparse matrix
operations, multicast routing, memory capacity, and memory laten cy. It may
be the case that the characteristics of brain archi  tectures such as high
latency communication and low  -precision computation will allow novel
computer architectures that are highly suited to br ain-like computation but
are quite poorly suited for general purpose computa tion.
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