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(57) Abstract: A special purpose processor (SPP) can use a Field Programmable Gate Array (FPGA) or similar programmable de-
vice to model a large number of neural elements. The FPGAs can have multiple cores doing presynaptic, postsynaptic, and plasticity
calculations in parallel. Each core can implement multiple neural elements of the neural model.
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an extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).
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BOX III. OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING
This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I, claim(s) 1-14 and 25-29, drawn to a neural model including multiple mores to implement multiple neural elements, the cores
processing data in parallel, the processing including presynaptic calculations using input values and weights, postsynaptic calculations to
produce postsynaptic outputs using the results of the presynaptic calculations and plasticity calculations to modify the weights.

Group II, ctaim(s) 15-18, drawn to multiple pods including at least one sensor and a wheel controlled by a motor.

Group 111, claim(s) 19-22, drawn to multiple pods with dedicated power management sensors and a neural model receiving inputs from the
power management sensors of the multiple pods and providing outputs to at least one actuator of the brain based device.

Group IV, claim(s) 23-24, drawn to multiple pods including at least one sensor and a wheel controlled by a motor, the multiple removable
pods including a bi-directional suspension and a central axis operably connected to the bi-directional suspensions.

The inventions listed as Groups I-1V do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasens:

The common technical feature of Group I found in independent claims 1, 4, 8, 11, 13, and 25 is the neural model including
multiple parallel processing cores determining postsynaptic outputs with postsynaptic calculations using the results of presynaptic
calculations and plasticity calculations to modify weights -- this technical feature is not found in the independent claims of Groups II-IV,
and furthermore, it cannot be a special technical feature under PCT Rule 13.2 because the element is shown in the prior art. Halgamuge
(Fuzzy Interpretable Dynamically Developing Neural Networks with FPGA Based Implementation”, 1994) teaches a special purpose
processor (see p. 229, Fig. 2, Examiner interprets “Prototype board” to be a special purpose processor.) comprising: a FPGA
implementing a neural model (see p. 227, col. 1, para. 2, “a neuron is described by its synaptic weight vector (the center of the hyper
cuboid) and n extensions from the center to each of the n axes (n dimensional inputs).”), the neural model including muitiple neural
elements (see above), the FPGA including multiple cores to implement neural elements (see p. 229, Fig. 2 and §2.1 Distance Measure,
“The distance between an input vector and all the reference vectors can be ideally calculated parallelly with FPGAs.”, Examiner interprets
the “FPGAs" to be multiple cores.), the cores processing data in parallel (see above), the processing in the cores including presynaptic
calculations using input values and weights (see p. 230, col. 1, §3 FPGA Architecture for Parallel Processing, “If difference between x; and
w; is less than r;, PE sends 'l' to the next element in the row and passes original input element x; to the next PE in the column. If PE
receives ', it makes a comparison and if | x,— w; | <r;, its output will be 'I',if | x; — w; | > r; output will be '0". If PE receives '0', its output is
always '0', because the input vector does not fall into the attraction region of this hyper cuboid anyway.”, Examiner interprets the
comparison of the input vectors (o the weight vectors with respect 1o the reference vectors 1o be the presynaptic calculations.), postsynaptic
calculations to produce postsynaptic outputs using the results of the presynaptic calculations (see above, Examiner interprets the
generation of outputs and output passing to comprise the postsynaptic calculations.) and plasticity calculations to modify the weights (see
p. 228, col. 1, “Another modification (DVQ3) is described as follows:... Incorrect classification, Bayes approximation shows that at as
desirable to have another decision. A new reference vector is assigned having the weight vector equivalent to the input vector and trained
with LVQ.”).

The common technical feature of Group II & IV found in independent claims 15 and 23 is the controlling of a wheel using
multiple pods including at least one sensor -- this technical feature is not found in the independent claims of Groups 11-1V, and furthermore,
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teaches a robot device (see Abstract) including: multiple pods (see Fig. 3 and col. 5, lines 1-40, Examiner interprets the “right hand driver’
and the “left hand drive” to be pods.) including at least one sensor (see col. 4, lines 29-32, Examiner interprets “a miniature television
camera 29” to be a sensor.) and at least one actuator (see col. 5, lines 1-40, Examiner interprets the “right hand driver” and the “left hand
drive” to be actuators.), at least two of the multiple pods including a wheel controlled by a motor (see Fig. 3 and col. 5, lines 1-40,
Examiner interprets ); and a central portion including at least one motorized tread (see col. 6, lines 60-61, “the timing belts 61 and 81 serve
as treads”).

The special technical feature of Group I1I found in independent claim 19 is the neural model receiving inputs from the power
management sensors of multiple pods and providing outputs to at least one actuator of a brain based device, which is not present in the
independent claims of Groups [, 11, or IV. '

The special technical feature of Group IV found in independent claim 23 is the “multiple removable pods including at least one:
sensor a wheel controlled by a motor, the multiple removable pods including a bi-directional suspension” and “a central axis operably
connected to the bi-directional suspensions of the multiple removable pods™, which is not found in the independent claims of Groups I-1II.

Continuation of B. FIELDS SEARCHED Item 3:
Googlr; Google Scholar, search terms: neurai, model, network, removable, pod, assembly, sub-asembly, subassembly, FPGA, chip,

plasticity, weights
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