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INPUT PARAMETER SELECTION PROCESS

This invention relates to a selection process for input
parameters. The process may be used, for example, to select
input parameters for application to an intelligent processing
system, i.e. a self-organising and trainable system such as
a neural network, or in the implementation of an intensive
data handling operation, such as data mining.

Neural networks, trained to respond to certain input data
describing parameters representative of, or otherwise relevant
to, a given procedure are powerful tools that are being used
increasingly to supervise the performance of, or even to
implement, such procedures. In this respect, neural networks
are commonly used to implement or supervise procedures such
as technical processes and the analysis of operational data
collected from monitored installations.

In one particular example of such a procedure, neural
networks are used to analyse data collected, from time to
time, from installations effecting ground anchorage in mining
and similar environments. The neural network is configured
to operate upon the collected data in order to provide an
indication as to the continued integrity of the anchorage.

Despite the undoubted power and adaptability of neural
networks and other intelligent processing systems,
difficulties arise in ensuring that they are provided with the
appropriate input parameters; one reason for this being that
they tend to operate as closed systems, providing virtually
no feedback to the user as to the value or relevance of
individual input parameters to the overall operation.

This is exacerbated by the fact that the power of such
systems is such that there is often no need for the user to
actually understand the operation being monitored or

processed, and thus often it is not possible for a human

JP 2004-526231 A 2004.8.26



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

10

15

20

25

30

(13)

WO 02/056248 PCT/GB02/00160

-2 -

operative to exert logical, or even intuitive, judgement over
the selection of input parameters. Even if such judgements
can be made, the procedure by means of which the selection of
input parameters is influenced by human interaction can be
protracted, rendering it unsuitable for use, for example, in
on-line processes, and moreover, such interaction is error-
prone.

This invention seeks to address the above-mentioned
difficulties.

According to the invention there is provided a process
for selecting input parameters for an intelligent processing
system or a data manipulating operation, the process including
the steps of:

(a) applying said input parameters to a pre-processor
capable of providing an indication of a state of organisation
of said parameters as a whole;

(b) selecting said parameters if the state of said
organisation of said parameters as a whole is determined to
be sufficient; otherwise:

(c) analysing said indication to determine the influence
of at least some of said input parameters thereupon;

(d) rejecting one or more of said parameters based upon
the degree of sald influence; and

{e) repeating steps (a), (b), (c) and (d) until the said
state of organisation of said parameters as a whole is
determined to be sufficient.

The invention thus provides automatic and iterative pre-
processing of input parameters in order to ensure that those
applied to the intelligent processing system, or used in the
data manipulating operation, make a positive contribution to
the processing.

Preferably, the intelligent processing system comprises

a neural network. Such networks are selected for general

JP 2004-526231 A 2004.8.26
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applicability to the nature of the information to be processed
thereby, and are self-trained in operation, by repeated
exposure to the relevant input parameters, to render them
usefully responsive to the specifics of the system or process
to which the parameters relate.

Preferably also, the aforesaid steps of analysing said
indication to determine the influence of at least some of said
input parameters thereupon, and rejecting one or more of said
parameters based upon the degree of said influence takes
account both of positive and negative influences of said
parameters on the said state of organisation of said
parameters as a whole. This permits rejection of parameters
that have a tendency to disorganise other information as well
as those which are of no direct assistance in organising such
information.

Preferably, input parameters are selected in dependence
upon their tendency to relate to common recognisable
information conditions and/or their tendency not to suppress
other relevant information.

Further preferably, the process is such that the input
parameters are derived from data samples (the processing of
a single data sample typically yielding a plurality of input
parameters) and the pre-processor is adapted to select data
samples in correlated groups; each group conforming to a
respective condition distinct from that of other groups.

The selected input parameters may, as mentioned
previously, be applied to an intelligent processing system.
Alternatively, they may be used to directly implement
intensive data manipulative operations, such as data mining.

In eilther event, and in accordance with preferred
embodiments of the invention, the pre-processor is constituted
by a self-organising map (SOM) processor; such processors

being themselves neural networks. These devices are capable

JP 2004-526231 A 2004.8.26
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of providing an indication of a state of organisation of input
parameters applied to them, and thus of the influence that
such parameters will have upon the performance of the system
or operation to which they are applied.

The SOM is preferably used iteratively to effect
retention or rejection, as appropriate, of wvarious input
parameters.

In order that the invention may be clearly understood and
readily carried into effect, one embodiment thereof will now
be described; by way of example only, with reference to the
accompanying drawings, of which:

Figures 1(a), 1{(b) and 1(c) show, in perspective view,
an indication of a state of organisation of certain input
parameters intended to be applied to a neural network for
processing;

Figure 2 shows, in similar view to Figure 1, an
indication of the output of a pre-processor organised to apply
input parameters to a neural network;

Figure 3 shows, in similar view to Figure 2, an
indication of the output of said pre-processor following
refinement of the input parameter selection by means of a
process in accordance with an example of the invention; and

Figure 4 shows a flow diagram indicative of the operation
of a process in accordance with one example of the invention.

This embodiment of the invention relates to the
application of neural network processing to data collected
from ground anchorage monitoring installations, but it is
stressed that the particular application is irrelevant to the
operation of the invention, which is thus widely applicable.

In assessing the continued integrity of ground
anchorageg, one procedure that is now commonly applied is to
apply calibrated shock forces thereto, and to utilise a sensor

package, coupled to the anchorage, to collect measurement data

JP 2004-526231 A 2004.8.26
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indicative of the response of the anchorage to such forces.
In one known arrangement, the measurement data collected by
the sensor package relates to the frequency response of the
anchorage to the calibrated shock force, but other forms of
measurement data can of course be collected, alternatively or
in addition to freguency response data, if preferred. In any
event, the input parameters relating to frequency and/or other
data are supplemented with other input parameters relating to
the specific anchorage installation under test. Such data may
be applied manually and/or automatically to the neural
network, and may relate to such factors as age, mounting
types, anti-vibration fittings and environmental factors such
as the type of medium into which the anchorage has been driven
and weather and climatic data.

In any event the measurement data, duly collected by the
sensor package, are applied as input parameters to a neural
network processor that is capable of responding to the inputs
by providing an output indicative of the integrity of the
anchorage. As mentioned previously, a characteristic of
neural networks is that they can be trained, by the repeated
application of suitable calibrator inputs, to respond
intelligently to the application of unknown, or at least
uncalibrated, inputs.

Referring now to Figures l{a) to 1(c¢), there is shown an
indication of the performance of an SOM to three different
sets of input parameters.

In this example, the three sets of parameters relate
respectively to data collected from anchorages by way of
response to impacts applied thereto via cushioning using three
different thicknesses of rubber; shown on the drawings as
thin, 2mm and 3mm respectively.

As can be seen from Figure 1(a), the response of the SOM

to the data derived in response to impacts cushioned by thin

JP 2004-526231 A 2004.8.26
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rubber has been to identify four conditions within the data,
and that it has labelled samples 1 to 20 as node 2; samples
21 to 40 as node 5; samples 41 to 60 as node 4 and samples 61
to 100 as node 1. This response is indicative of a good state
of organisation of the data as a whole, but the fact that
unequal numbers of samples have been allocated (cf. an
allocation of forﬁy samples to node 1 as opposed to the
allocation of twenty samples each to nodes 2, 5 and 4)
indicates that the input data may not be optimally organised.
The results, shown in Figure 1(c), for 3mm thick rubber
cushioning, on the other hand, are fairly chaotic, with the
SOM allocating a wide distribution of nodes across the
spectrum of samples.

The results for 2mm thick rubber show good organisation
and optimal group selection, with the SOM identifying five
different conditions across the sample data; each condition
containing twenty samples. There is thus good definition
between conditions and good correlation between the respective
samples conforming to each condition. The SOM trained on data
derived from impact via 2mm rubber cushioning is correct in
its diagnosis, and it can thus be taken that the data
collected from impacts using 2mm cushioning are better for the
anchorage from which these results were taken, and should be
applied to the neural network along with the other inputs to
which reference has previously been made.

Inspection of the organisation of the results of having
the SOMs operate upon different sets of input parameters can
thus reveal which configuration of the system is best, and
thus should be used in the relevant procedure. It can thus
be seen that an SOM is capable of determining, by itself and
in an unsupervised manner, which set of input parameters
contains five separate conditions, each containing a similar

number of well correlated samples. It can do this as the

JP 2004-526231 A 2004.8.26
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input parameters relating to the 2mm rubber configuration are
dissimilar enough from each other to allow thelr separate
recognition and classification intc well-defined conditions;
whilst the data within each condition are sufficiently similar
to one another that they correlate together sufficiently well
that the SOM does not attempt to classify them elsewhere. The
data for the other two configurations (thin rubber and 3mm
thick rubber)} do not separate the conditions as efficiently,
nor (in the case of 3mm rubber) are they sufficiently similar,
within a condition, for the SOM to recognise such a
relationship.

The same approach can thus be used to identify whether
or not the inputs to the SOM are the optimum parameters. In
general, and starting with all possible inputs to the SOM, the

procedure is as follows:-
1. Train the SOM;

2. For each condition c:

If more than p% of the samples for condition c fire

the same node of the SOM then:
Label the condition ¢ as “diagnosed”;
determine which inputs have the most influence
on the firing of the node and on the
suppression of the firing of other nodes;
store the Nd dinputs that have the most
influence, as determined in the previous step,
and store in a variable (DIAGC);

Otherwise, the samples for condition c.fire a

number of nodes and so:
label the condition as “misdiagnosed”;
determine which inputs have the most influence

on the firing of the nodes and on the

JP 2004-526231 A 2004.8.26
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suppression of the firing of other nodes;
store the Nm inputs which have the most
influence as determined in the previous step
and store in the firing of the nodes for this
condition in another variable (MISDIAGc);
3. identify which inputs are present in the MISDIAGe
variable that are not present in the DIAGc variable;
4, remove those inputs identified in step 3, thereby
reducing the size of the input data set; and
5. repeat from step 1 with the reduced input data set until
all conditions are classified as diagnosed, or until
insufficient inputs remain.

In order to determine which inputs are the most important
in the firing of a node, the method favoured at present is an
examination of the quantization error, a process explained by
Andreas Rauber in a paper entitled “LabelSOM: On the Labelling
of Self-Organising Maps”, but other methods can be used if
preferred.

Tt will be recognised that possible conflicts can occur
at Step 3, where the same inputs could be identified as
important in the misdiagnosis of one condition and also for
the diagnosis of another condition. It may be preferred to
introduce a further rule at this stage, permitting more
importance to be given to particular input parameters under
certain conditions in the diagnostic process.

The possibility is also envisaged of storing the results
of previous input data sets and arranging that, if the current
performance of the SOM is worse than that at a previous step,
the algorithm reverts back to the input data set of the
previous steps, and removes different input parameters.

The approach outlined below, comprising an embodiment of
the invention, 1led to the production of the results

illustrated in figures 2 and 3, from which it can be seen that

JP 2004-526231 A 2004.8.26
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the algorithm has approached a solution for the optimum inputs
to the SOM for the given conditions and input data. In this
example, the number of inputs at the start of the processing
was 269, and the results shown in Figure 3 are at the point
at which the SOM has reduced the number of inputs to 119. As
can be seen in Figure 3, the automated SOM regime has begun
to identify which parameters promote the recognition of each
condition. In each Figure, each condition is shown every 25
samples, against the output of the SOM (a 3X3 architecture)
which is from node 1 to node 9.

The inputs to the SOM in this example are from the
processing of the raw data files by wavelet analysis, a form
of signal processing that allows inspection of the data in
both the time and frequency domains. The reduction of the
inputs from 269 to 119 that is accomplished by means of this
embodiment of the invention has allowed the significant areas
in the response signature, in terms of frequency and time, to
be identified in an automated fashion. In this case, the
analysis discarded high frequencies and retained data that
immediately followed the impulse from the impact device.

It will be observed that the technique employs
unsupervised neural networks and the iterative use of previous
knowledge in order to retain or reject and discard input
parameters.

In one detailed implementation of the invention, the

following operations were carried out:

L] perform preliminary analysis by discarding input
parameters whose mean*std over the input data set is
<0.000001.

n until either the number of inputs falls below 10, or all
conditions are diagnosed, the following steps are taken

to reduce the input parameter set to those input

JP 2004-526231 A 2004.8.26
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parameters which are important.

+

train SOM; the required SOM capacity being at least
twice the number of inputs. The default training
time is arbitrarily set at 3000 events.

cycle through each sample and calculate the
quantization error and firing node value for each
weight in the 30M.

cycle through each sample a second time, in order
to calculate which node is fired for each sample.
Multiply the values of the input parameters with
the SOM weight values for this winning mode, and
store in a variable called “fire”. 1In a similar
manner, the input parameters which create large
negative values (in nodes which are not fired) are
calculated.

repeat the following until parameters are found to
discard

go through each condition in turn, one at a time
for the current condition, identify which SOM node
has been fired the most

if this node has been fired above a given
percentage, then that condition is classified as
successfully diagnosed by the SOM. If the node has
been fired below a given percentage, then that
condition is c¢lassified as not successfully
diagnesed by the SOM

if the condition has been labelled as diagnosed,

then:

> loop through each of the samples given in the
variable “fire” calculated earlier; this is
normally equivalent only to a single condition
at a time.

> for each sample, sort the firing values in

JP 2004-526231 A 2004.8.26
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order of size, and calculate the cumulative
sum. This identifies the position, within the
data set, at which the given percentage of the
total firing value is reached. All parameters
up to this position are then returned in the
variable “maxpos”.
the 'negative input parameters which were
determined earlier are also added to this
variable. These negative input parameters are
for parameters which contribute a large

negative value to nodes which are not fired.

. if the condition has been labelled as misdiagnosed,

then:

»

if the maximum percentage of samples
recognised for this condition by any one node
is greater than or equal to 45%, then it is
assumed that this node is basically sound, and
that its input parameters should not all be
marked as bad (for misdiagnosis). Therefore
it is chosen only to mark input parameters as
bad if they contribute to the firing of nodes
other than the one which managed 45%. The
next step is thus to calculate the sample
numbers, within the current condition, which
fire nodes other than the one which managed
45%. If two nodes manage 45%, the first is
taken as being successful, and the second is
treated as bad.

if the maximum percentage of samples
recognised for this condition by any one node
is less than 45%, then the entire condition is
classified as misdiagnosed, and so all the

sample numbers for this condition will be

JP 2004-526231 A 2004.8.26
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used.

> for the sample numbers calculated in the above

two steps, calculate the input parameters
which are important for firing the nodes which
are leading to the misdiagnosis of the
condition. The indexes for these input
parameters are stored in a variable which
accumulates over all misdiagnosed conditions.
> add in the indexes for the input parameters
which create large negative values for
“netweights * inputdata” for the same sample
numbers, as these large negative values may be
suppressing the firing of a node that could
diagnose this condition.
evaluate which input parameters are contributing to
the misdiagnosis of samples only.
evaluate which input parameters are contributing to
both the diagnosis and the misdiagnosis of samples.
ascertain how many input parameters should be
discarded; the discard ratio is presently set,
arbitrarily, at 10% of the total number of input
parameters.
identify any input parameter which is only
contributing towards misdiagnosed conditions, and
has not already been assigned to the set of input
parameters to discard in the next cycle. Any such
input parameter 1is added to the set of input
parameters to discard, and the number of input
parameters to discard is consequently reduced by
one.
if no input parameters have been added to the set
of input parameters to discard, and the percentage

of important input parameters returned for

JP 2004-526231 A 2004.8.26
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misdiagnosis has reached 98%, then the previous
step is repeated for the input parameters which
contribute to both misdiagnosis and diagnosis.
. if no input parameters have been discarded in this
5 cycle, then the percentage of important input
parameters returned is Incremented by command
“returnimportantindexes”. If the percentage is
below 95%, then the increment is 5% (beginning at
70%). If the percentage is above 95%, then the
10 increment is 1%.

u save the analysis at each step into a history variable
which is, in turn, saved to disk before the next cycle
is started.

Figure 4 shows, in flow diagrammatic form, the
15 operational stages in the embodiment of the invention used in

connection with the above-described example.

JP 2004-526231 A 2004.8.26
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CLAIMS

1. A process for selecting input parameters for

application to an intelligent processing system or a data
manipulating operation, the process including the steps of:-

(a) applying said input parameters to a pre-processor
capable of providing an indication of a state of organisation
of said parameters as a whole,

(b) selecting said parameters if the state of said
organisation of said parameters as a whole is determined to
be sufficient; otherwise:

(c) analysing said indication to determine the influence
of at least some of said input parameters thereupon,

(d) rejecting one or more of said parameters based upon
the degree of said influence, and

(e) repeating steps (a), (b), (c) and (d) until the said
state of organisation of said parameters as a whole is
determined to be sufficient.

2. A process according to claim 1 intended to subject
input parameters to automatic and iterative pre-processing in
order to ensure that those parameters selected make a positive
contribution to said system or operation.

3. A process according to claim 1 or claim 2 wherein
the intelligent processing system comprises a neural network.

4. A process according to claim 3 wherein said neural
network is selected for general applicability to the nature
of the information to be processed thereby, and self-trained
in operation, by repeated exposure to the relevant input
parameters, to render it usefully responsive to the specifics
of a system or process to which the parameters relate.

5. A process according to any preceding claim wherein
the said steps of analysing said indication to determine the

influence of at least some of said input parameters thereupon,

JP 2004-526231 A 2004.8.26
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and rejecting one or more of said parameters based upon the
degree of said influence take account both of positive and
negative influences of said parameters on the said state of
organisation of said parameters as a whole, thereby to permit
rejection of parameters that have a tendency to disorganise
other information as well as those which are of no direct
assistance in organising such information.

6. A process according to any preceding claim wherein
input parameters are selected in dependence upon their
tendency to relate to common recognisable information
conditions and/er their tendency not to suppress other
relevant information.

7. A process according to any preéeding claim further
comprising the steps of storing the results of previous input
data sets and, if a current performance of the pre-processor
is worse than that at a previous step, causing the process to
revert to the input data set of said previous step.

8. A process according to any preceding claim wherein
the input parameters are derived from data samples and the
pre-processor is adapted to select data samples in correlated
groups; each group conforming to a respective condition
distinct from that of other groups.

9. A process according to any preceding claim, wherein
the pre-processor is constituted by a self-organising map
(SOM) processor capable of providing an indication of a state
of organisation of input parameters applied thereto, and thus
of the influence that such parameters will have upon the
performance of the intelligent processing system or the
manipulating operation to which they are applied.

10. A process according to claim 9 wherein the SOM is
used iteratively to effect retention or rejection, as
appropriate, of various input parameters.

11. A process for selecting input parameters for

JP 2004-526231 A 2004.8.26
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application to an intelligent processing system or a data
manipulating operation; the process being in substantial

conformance with any generic or detailed configuration

thereof herein described.

JP 2004-526231 A 2004.8.26



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 02/056248

Fig 1(a), (b), (c)

1/3

SUBSTITUTE SHEET (RULE 26)

(28)

PCT/GB02/00160

JP 2004-526231 A 2004.8.26



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(29)

WO 02/056248 PCT/GB02/00160

2/3

’

A \,\\_\‘\“
A i
\N‘ g‘
) \\\\F?\:t\&\\\,_.\ iﬁ \
W
T -
NN

N
.
.

. N
\\ ‘\ LR

2 \\\“\

Fig 3

SUBSTITUTE SHEET (RULE 26)

JP

2004-526231 A 2004.8.26



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(30) JP 2004-526231 A 2004.8.26

WO 02/056248 PCT/GB02/00160
3/3
START
Raw data
y
Pre-processing
(analysis technique)
Train SOM Discard inelevant
inputs
t
Analyse SOM Analysis
shows inputs
l to discard?

Results of SOM
show groupings

it Analyse inputs to

SOM

‘_L
Present user with
important inputs

Fig 4

FINISH

SUBSTITUTE SHEET (RULE 26)



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

G

uboobooboboobdooboooboooboaoadao

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

(10) International Publication Number

{25) Filing Language:

{26) Publication Language:

(22) Taternational Filing Date: 15 January 2002 (15.01.2002)

English

Linglish

{30) Priority Data:

01010438 15 January 2001 (15.01.2001)  GB

{71) Applicant (for all designated States except USj: AB-

ERDEEN UNIVERSITY |GB/GB|: Auris Business
Centre, 23 St. Machar Drive, Aberdeen AB2 1RY (GB).

(72) Taventor; and

== (75) Inventor/Applicant (for LS onlyj: STARKEY, Andrew

WO 02/056248 A3

()

@1

(84)

18 July 2002 (18.07.2002) PCT WO 02/056248 A3
(51) International Patent Classification”: GO6N 3/08 [GBAGBJ; liraser Noble Building, King’s College, De-
pariment of Tingineering, Aberdeen University, Aberdeen
21) International Application Number:  PCL/GB0O2/00160 AB24 3RY (GB).

Agents: ABLETT, Graham, Keith et al.; Ablett & Sieb-
bing, Caparo Touse, 101-103 Baker Street, London W1U
6FQ (GB).

Designated States (national): All, AG, AL, AM, AT, AU,
A7,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO,CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GII,
GM, IIR, 11U, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PIL RO, RU, SI3, SIZ, $G,
ST SK, S, T, TM, TN, TR, TT, T7, UA, UG, US, UZ,
VN, YU, ZA, ZM, ZW.

Designated States (regional): ARTPO patent (GIT, GM.,
KE, LS, MW, MZ, SD, SL. 8Z, TZ, UG, ZM, ZW),

[Continucd on next page]

{54) Title: CONTROLI.ED SELECTION OF INPUTS

(57) Abstract: The invention relales 1o a selection process [or inpul parame-
ters intended for application to an intelligent processing sysiem such as a neu-

ral network, or in the implementation of an intensive dara handling operation,

such as data mining. ‘Lhe selection process involves producing an indication
of the state of organisation of the parameters and selecting them (or use in the

—
Ay sou

I
¥

[—

et e s
gt s

processing system or data handling operation if their state ol organisation is
indicated to be sufficient. Tf the state of organisation of the parameters is not
deemed sufficient, their various influences are automatically determined and
at least one parameter tending to disturb the state of organisation is rejected.
A revised indication ol (he state ol organisation ol the remaining paramelers
then produced, and the selection process is repeated until either a satiskactory
indication is produced, at which point the relevant parameters are applied 1o
the processing system or data handling operation, or insufficient parameters
remain to produce a reliable indication.

JP 2004-526231 A 2004.8.26



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 02/056248

(32)

L

Lurasian patent (AM, AZ, BY, KG, KZ, MD, RU, 1], TM),
linropean patent (AT, Bli, CH, CY, DI, DK, LiS, Il, IR,
GB, GR, T, TT, LU, MC, NL. PT, ST, TR), OAPI patent
(BR. BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
NE, SN, TD, TG).

Published:
with infernational search report

—  bejore the expiration of the time limil for amending the
claims and 1o be republished in the cvent of receipr of
amendments

(88) Date of publication of the international search report:
5 June 2003

For two-letier codes and other abbreviations, refer io the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazelte.

JP 2004-526231 A 2004.8.26



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

(33) JP 2004-526231 A 2004.8.26

gbooogbodaoan

INTERNATIONAL SEARCH REPORT
PCT/GE 02/00160

A. CLASSIFICATION OF SUBJECT MATTER

IPC 7 GOEN3/08

According to Interational Patent Classification (IPC) of to both national classification and IPC

8. FIELDS

Minimum searched ifca Tollowed by symbols)

IPC 7  GO6N

E i Than minimum o The extent thal such documents ara included in the fields saarcned

Clectronic data base consulled during the international search (name of data base and, where practical, search terms used)

EPO~Internal, WPI Data, PAJ, IBM-TDB, INSPEC, COMPENDEX

C. S TO BE RELEVANT
Category * | Citation of document, with indication, where appropnate, of Ihe refevant passages Relevani lo claim No.
X REFENES A N: "Optimizing connectionist 1-5,8-11

datasets with ConSTrainer"”

PARALLEL AND DISTRIBUTED PROCESSING, 1990.
PROCEEDINGS OF THE SECOND IEEE SYMPOSIUM
ON DALLAS, TX, USA 9-13 DEC. 1990, LOS
ALAMITOS, CA, USA,IEEE COMPUT. SOC, US,

9 December 1990 (1990-12-09), pages
806-811, XP010021322

ISBN: 0-8186-2087-0

A the whole document 6,7

X US 5 727 128 A (MORRISON STEVEN MICHAEL) 1-3,11
10 March 1998 (1998-03-10)

A abstract 4-10

column 5, tine 5 —column 6, line 9
column 9, line 51 —column 16, line 51;
figure 5

/-

m Further documents are listed in The continuation of box C. IE Patent family members are listed in annex.

© Special calegorie: i :
s egorios of died documents “T* later document published after the international filing dale
or prioriy date and not in conflict with the application but

*A* document defining (ho genoral state of the art which is ot e fand. (o6 rineDlo o iy
considered o be of particular relevance Tvontion prinipie or theory underlying the
*E* earlier document but published on or aftar the international “X* document of particular relevance; fhe claimed invantion
fling date ‘cannot be considered novel or cannol ba conskdered to
*L* dacument which may throw coubts on priorly daimis) or involve an Inventive step when the docurment s laken alone
which i3 cltad o astabkch hw publication data of ancihar " document of particular relevance; the claimed invantion
citation or other special reason (as specified) ‘cannot be considered to invalve an invenlive step when the
*Q" docurment referring to an oral disclosure, use, exhibition or document is combined wilh one or more other such docu—
other means ments, such combination bing ObVIOUS 10 a person skdied
“P* document published prior to the international fiing date but in the arl
later than the priority date claimed *&* documeni member of the same patent family
Date of the actual completion of the internationat search Dale of maifing of the international search roport
2 April 2003 09/04/2003
Name and mailing address of the {SA Authorized officer

European Paten: Cifice, P8 5818 Patentiaan 2
L~ 2280 HV Rijsiijk

Tel (+31-70) 340-2040. Tx. 31 651 epo nl,

Fax. (+31-70) 340-3016 Schenkets, P

Fomn PGT/ISAR10 (second shal) (uly 1982

page 1 of 2



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

INTERNATIONAL SEARCH REPORT

34)

PCT/GB 02/00160

24 September 1996 (1996-09-24)
column 7, line 10 - Tine 49

c. cc TO BE RELEVANT
Category * | Chation of document. wilh indication, where appropriate, of the relevant passages Relevant to claim No.
X US 5 809 490 A (GUIVER JOHN P ET AL) 1-4,8-11
15 September 1998 (1998-09-15)
A column 1, line 12 -column 2, line 50 5-7
column 4, line 43 -column 14, line 7;
figures 2-7
A US 5 621 861 A (HAYASHI MASAAKI ET AL) 1-11
15 April 1997 (1997-04-15)
column 1, line 65 ~column 3, Tine 43
A US 5 559 929 A (WASSERMAN PHILIP D) 1-11

Foom PCT/ISA1210 (oentinuation of sacond sheet) (Jly 1962)

page 2 of 2

JP 2004-526231 A 2004.8.26



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

INTERNATIONAL SEARCH REPORT

(35)

!_;;;/GE 02/00160

Patent decument Publication Patent family I Publication

cited in search report date member(s) date

Us 5727128 A 10-03-1998 AU 2936297 A 26-11-1997
TW 418366 B 11-01-2001
Wo 9742581 Al 13-11-1997

US 5809490 A 15-09-1998  NONE

US 5621861 A 15-04-1997 JP 7044514 A 14-02-1995

US 5559922 A 24-09-1996  NONE

Fom PGTASA210 (patent family amex) (July 692)

JP 2004-526231 A 2004.8.26



(36) JP 2004-526231 A 2004.8.26

gobogooaon

@éGnoooooono  AP(GH,GM,KE,LS,Mw,Mz,SD,SL,SZ,TZ,UG,ZM,ZW) ,EA(AM,AZ,,BY ,KG,KZ ,MD,RU, TJ, TM) ,EP (AT,
BE,CH,CY,DE,DK,ES,FI,FR,GB,GR, IE,IT,LU,MC,NL,PT,SE, TR) ,0OA(BF,BJ,CF,CG,CI,,CM,GA,GN,GQ, GW, ML ,MR,,NE, SN,
TD,TG),AE,AG,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM,DZ ,EC,EE,ES,FI,GB,GD, GE,
GH,GM,HR,HU, ID, IL, IN, IS, JP,KE,KG,KP,KR,KZ,LC,LK,LR,LS,LT,LU,LV,MA,MD,MG,MK,MN ,MW ,MX ,MZ ,NO,NZ,OM, PH, P
L,PT,RO,RU,SD,SE,SG,SI,SK,SL,TI, TM, TN, TR, TT, TZ,UA, UG, US,UZ VN, YU, ZA, ZM, ZW

(72000 OOoOoOOoOoOooooooo
goooooooooobooobooooooooooooooboobooboboooooooooooo
gbobooboooboobobooobooboboobooobooooobooobooooboo



	bibliographic-data
	abstract
	claims
	description
	drawings
	international-document-image-group
	search-report
	overflow

