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(54) Title: MULTI CLASS CLASSIFIER FROM SINGLE CLASS DATASET

FIG. 1

(57) Abstract: The present invention addresses the methods and systems for multi class classifier which is capable to classify the
given data item as member of one or multiple classes at same point of time. Invention also addresses various multi class classitica-
tion methods and systems which include classification using single output unit and classification using multiple output units. To
train and test such multi class classitiers, multi class dataset is required. Under the un-availability of such multi class dataset, the
present invention is capable to generate multi class data item from single class data items. Further, present invention is also able to
generate multi class data item from preexisting multi class data items, generated multi class data items or any combination of preex -
isting single class, preexisting multi class and generated multi class data items.
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- Title of Invention

Multi Class Classifier From Single Class Dataset

Description

Definition of Terms Used

In this invention, the terms instance, record, object, data, data item, and input are

intended to be synonymous.

In this inventioh, single class instance or data item or record or input or any object
means that the instance or data item or record or input or any object is a member of
any one of the multiple classes. Collection of such single class iﬁstance or data item
or record or input or any object is referred as single class datasét. Further, in this
invention, multi class instance or data item or record>or input or any object means that

' fhe instance or data item or record or input or any object is a member of multiple
classes. Collection of such multi class instance or data item or record or input or ahy

object is referred as multi class dataset in this invention.

- In this invention, single class classifier is defined as the classifier which classifies
given input as a member of one the multiple classes. Similarly, multi class classifier is

a classifier which classifies the given input as a member of one or multiple classes.
Field of the Invention

This invention relates to methods and systems of multi class classifier where the multi
class classifier is trained and tested by generating multi class dataset from single class

dataset and such trained multi class classifier automatically classifies instance or data
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item or record or any object as member of one or multiple\ classes. In addition to the
multi class classification, this invention can also be applied for multi- class

categorization of given instance or data item or record or any object. . -

Multi class classifier of this invention can be used for variousv purpose like :
classification of network traffic as member of normal or one or multiple attack
classes, for example classification of single instance of network traffic in to DOS and
PROB attack classes; classification of a webpage as member of one or multiple
classes, for example classification of a webpage as member of Education and Game |
classes; classification of a user or human or animal as member of one or multiple
classes, for example classification of a user as member of Romantic and Emotional
classes; classification of text as member of one or multiple classes, for example
classification of a word as member of Indian Word and German Word classes;
classification of a health record as member of one or multiple classes, for example
classification of a health record as member of Diabetic and Asthma classes;
ciaséi_ﬁcation of a email as member of one or multiple classes, for example
classification of a email as member of Office and Education classes or in any method
or syStém which requires the classification 6f a input as member of one or multiple
classes where the multi class dataset for the training and t‘esting purpose is not

available.
Background of the Invention and Prior Art

Various single class classifiers had been already invented to classify the given object
as member of single class from available multiple classes. Such classifiers are not
capable to classify the given object as member of multiple classes. There are various
applications where multi class classifier which classifies given object as member of
multiple classes is required. To train and test such multi class classifier, collection of
multi class record where each record is’ a member of multiple classes is required. If
such collection of multi class record is not available then multi class classifier cannot

be constructgd.
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‘This invention addresses the generation of multi class record from preexisting singlé
class records. Presented invention also addresses the multi class classifier which
classifies the input that may be in any form like instance or data item or record or

object as member of one or multiple classes.

There are various inventions which claim multi class classification. For example,
pattern No: CN 102722726 B with title multi-class support vector machine
classification method based on dynamic binary tree and Paten No: US6816456 with
title methods and apparatus for network -use optimization which claims classification
of the given input pattern as member of one of the available multiple classes. Above
inventions are not be able to-classify the given object as member of multiple classes

and therefore they are not addressing multi class classifier in true sense.

For classification of given webpage content as member of multiple classes, patent No.
-US7974994 B2 with title sensitch webpage content detection disclosed a multizclass
classifier. In the above invention, contents of web page are analyzed with the multi-
class classifier and webpage is categorized as member of one ovr mﬁltiple sensitivity
categories. In the above invention, for the given web pége, words or phrases are
extracted Whiéh are fed in to the classifier. As a result of such claésiﬁcation, for a
given word, single class having highest probability value is Selected. At outer level,
webpage, having more than one word} is classified in to multiple classes due to
'classiﬁcation of each individual word in to one class. Hence, the classiﬁer‘of above
invention is not multi class classifier in true sense which is the major limitation of

above invention.

Patent No: US20100014762 with title categorizer with user-controllable calibration
classifies the given object as member of two or more classes. However, above
invention uses user calibration for such classification. Classifying large amount of

data like network traffic using user calibration is not sensible.

Patent NO: US006823323B2 with title Automatic ‘classification method and
apparatus which is very close to this invention classifies the record as member of one

or multiple classes using ballpark classier. To train the classifier, above invention
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uses records which itself belongs to multiple classes. If such multi class records are
not available then above invention is of no use. Further, to properly train such
classifier, sufficient number. of records must be fed. Sufficient number of records
depends upon the classifier, number of inputs and their type. Having sufficient multi

class records or even having multi class record is very difficult.

As mention above, there aren’t any inventions which use single class records and
generate multi class records which in turn used to train and test the multi class
classifier which classifies the given record as member of multiple classes. In this

invention, methods and systems are discussed which unravel the above lacuna.
Brief Description of the Drawings

This invention is illustrated in the accompanying drawings, throughout which

reference letters indicate corresponding parts in the respective figure.

FIG. 1 is a flow diagram showing the general flow of multi class classifier that uses -
single class dataset and generates multi class dataset which is used to train and test

the multi class classifier;

FIG. 2(A) is a flow diagram illustrating an exemplary method or system for multi

class dataset generation through single class dataset;

i

FIG. 2(B) is a flow diagram illustrating generation of multi class training and testing

dataset from multi class dataset. -

FIG. 3(A) is a flow diagram illustrating an exemplary method or system for working _
of ordinary classifier having single output unit which classifies given input in to

single class from available multiple classes;

FIG. 3(B) is a diagram illustrating an exemplary method or system for mapping of
single output value of ordinary classifier in to single class from available multiple

classes; !

FIG. 4(A) is a flow diagram illustrating an exemplary method for working of multi

class classifier with single output unit;
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FIG. 4(B) is a diagram illustrating an exemplary method or system for mapping of

single output value of multi class classifier as member of one or multiple classes;

FIG. 5 is a flow diagram illustrating an exemplary method or system for working of
ordinary classifier with multiple output units which classifies the given input in to a

particular class by selecting or activating corresponding output unit;

FIG. 6 is a flow diagram illustrating an 'exempl’afy method or system for working of
multi class classifier with multiple oyutput units which classifies the given input as

member of one or multiple classes.

FIG. 7 is a flow diagram illustrating an exemplary method or system for working of
ordinary classifier with multiple output units which classifies the given input in to a

particular class by using binafy pattern generated by output units.

FIG. 8 is a ﬂow diagram illustrating an exemplary method or system for working of
multi class classifier with multiple output units which classifies the glven input as

member of one or multiple classes by using binary pattern generated by output units.
. Description of Preferred Embodiments

In the following description, reference numbers are used to illustrate major features of
exemplary embodiments in a diagrammatic manner. The drawings are not drawn to
scale. Moreover, drawingé -are not intended to depict evéry feature of actual

embodiments nor relative dimensions of the depicted elements.

Referring to the drawings, FIG. 1 is a flow diagram showing the general flow of multi
class classifier which has been trained by single class dataset (101). This single class
dataset ( 1_01) may be in any format which stores data or records or objects. Examples
of such formats are text format, CSV format, database format, or folder format which
contains objects and their class label. After preprocessing or direcﬂy, this single class
dataset (101) is used by multi class dataset generation (102) module to generate multi
class dataset (103). Detailed process of géne’ration of multi class dataset from single
class dataset is.shown in FIG. 2(A), while generation of training dataset (104) and

testing dataset (105) from generated multi class dataset (103) is shown in FIG. 2(B).
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" Sample copy of single class dataset (101) and generated multi class dataset .(103) are

shown in Table 1 and Table 4 respectively at letter part of this document.

These multi class training dataset‘ (104) and multi class testing dataset (105) which
might be pre-proposed or directly used by multi class classifier (107) for respectively
training and testing of  behavior layer (106). After testing complete, finalized
behavior layer (106) is used by the multi class classifier (107) for thé real-time or
offline classiﬁcati.on of input data (108) as member of one or multiple classes. For the
simplicity, in FIG. 1, multi class classifier with three classes, Class A (1>O9), Class B
(110), and Class C (111) has been shown. Classifier shown in FIG. 1 is able to
classify the given single instance or data item or rcgord or object in to the Class A
(109) only; Class B (110) only; Class C (111) dnly; Class A and Class B, that is Class
AB (112); Class A and Class C, that is Class AC (113); Class B and Class C, that is
Class BC (114); Class A, Class B and Class C, that is Class ABC (115): Here
combination of two or more class is shown as Class {Label 1} {Label 2}....{Label

N}. For example Class AB means combination of Class A as well as Class B.

For classification of input into one or more classes, multi class classifier (107) is .
design and trained in such a way that it gives output or outputs which can be mépped
~to one or more clésses. Detailed methods or systems for mapping of output or outputs
as member of one or fnultiple classes are shown in FIG. 4, FIG. 6 and FIG. 8 and
- discussed in more details at letter part ‘of this document. On the basis of the number of
output units used, multi class classifier presented in FIG. 4, FIG. 6 and FIG. 8, are
broadly categorized in classifier with single output unit and classifier with multiple .
output units. Multi class classifier shown in FIG. 4 uses single output unit whose
output value is mapped té one or more classes, while classifier shown in FIG. 6 and

FIG. 8 uses multiple output units. -

FIG. 2(A) shows step by step process or method of generating multi class dataset
(206) from the single class dataset (201). Sample copy of single class dataset and
multi class dataset are shown in Table 1 and Table 4 respectively. For simplicity, in
all the tables used in thisvdocument,- normal values of Attribute -1, Attribute -2,

Attribute-3 and Attribute-4 are taken as 0.1, 0.2, 0.3 and 0.4 respectively. As per the

SUBSTITUTE SHEET (RULE 26)



WO 2016/178243

FIG. 2(A), invention applies association technique (202) on single class dataset (201)
and discovers feature to class association (203) and generates rules based on feature’s
value that decide the class labels (204). Any technique which generates such rules
. (204) by mapping the attribute and their values to a specific class can be used as
association technique (202). Sample copy of rules (204) generated by applying such
association technique (202) on single class dataset available in Table 1 is shown in

Table 2.

PCT/IN2016/000116

Table 1: Sample Copy of Single Class Dataset
(Data row belongs to single class from multiple classes available)

| Attribute-1 | Attribute-2 Attribute-3 | Attribute-4 | Class Label

0.3 102 0.3 04 A '
0.4 0.2 10.3 V|04 A

0.5 0.2 0.3 0.4 A

0.6 0.2 0.3 0.4 A

0.7 0.2 0.3 04 A

0.8 0.2 0.3 04 A

0.1 0.5 04 . 04 A

0.1 0.5 0.5 04 A

0.1 0.5 0.6 04 A

0.1 0.2 0.7 04 B .

0.1 0.2 0.8 04 B

0.1 0.2 0.9 0.4 B

0.2 0.2 0.2 0.4 B

0.1 0.2 03 0.9 C

0.1 0.2 0.1 0.1 D

Table 2 : Sample Copy of Rules Generated From Single Class Dataset of Table-1 by

Applying Association Technique

Class | Attributes | Attribute Value | Rules
: Relationship
A 1 Attribute-1— 0.3t0 0.8 | Rule 1: o
If (Attribute-1 —0.3 to 0.8)
) : then Class A
2.3 Attribute-2—0.5, Rule 2:
Attribute-3 —0.4 t0 0.6 If((Attribute-2 —0.5)
AND
(Attribute-3 — 0.4 to 0.6))
then Class A :
B 3 Attribute-3 —0.7 t0 0.9 Rule 3: :
1If (Attribute-3 —0.7 to 0.9)
then Class B
1,3 Attribute-1—0.2, Rule 4:
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Attribute-3 —0.2 If ((Attribute-1 —0.2)

' AND
(Attribute-3 —0.2))

A : then Class B
C 4 | Attribute-4 —0.9 . {Rule5: :
’ ’ If (Attribute-4 —0.9)

N thén Class C

D 34 . Attribute-3—0.1," |'Rule 6: _

' o Attribute-4 —0.1 If ((Attribute-3 —0.1)
~ (Attribute-4 —0.1))

-then Class D

As per the Table 2, the Rule 1: “If (Attribute-l —0.3 to 0.8) then Class A” means that
attribute 1 with value [0.3 to 0.8] leads to the classification of record in to'the class A.
-Similarly, Rule -2 means. that attribute-2 with value ['0.5;] and attribute-3 with value
[0.4 to 0.6] collectively classify the given record in to the class A. Likewise? as per
Rule 3, attribute-3 with yalue [0.7 to 0.9] classify the given record in to clas‘s B.
Similarly, other rules are generafed. Number of the rules generated in the Table 2 and
tlleir constrains mainly depends upon: number of records fed in association technique;
number of attributes contained by the dataset; and verities of the records available in

the dataset.

Table 3: Multn Class Dataset Generatlon Method.or System
(By Applying ’Rul’es f Table 2 on Table 1’s Data R w)

1 Select any preexisting-single class record.
"(From Table 1, followmg preexisting single class record for class A is
 selected .

2 Select any other preexisting srngle class record which does not belongs to the
' class which is selected in step-1. :

(From: Table 1, followmg preexrstmg single class record for class B is
selected. . : :

3 Generate multi class records from above two selected records by. applying
the non conﬂlctlng rules related to the class selected in step-1 and step-2.
(From Table 2, following Rule I and Rule 3 which are related to class A and
class B and does not conflict with each other are selected and applied on
records selected in step- 1 and step -2.

~_ Rulel: If (Attribute-1 —0.3 to 0.8)
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: ‘then class A :
Rule 3: If (Attribute-3 —0.7 to 0.9)
then class B
Sample copies of the records generated by above steps are shown below.)
0.3 0.2 0.7 0.4 ABor AB
04 0.2 107 104 ABor AB
0.5 0.2 0.7 0.4 ABor AB
0.6 0.2 _ 0.7 0.4 A,Bor AB
0.7 102 0.7 : 04 A,B or AB
0.8 0.2 0.7 0.4 A,Bor AB
0.3 10.2 0.8 0.4 ~ |ABorAB

0.3 0.2 0.9 0.4 ABor AB

For generation of multi class record, rules of Table 2, which clearly classify the given
record in to a specific category, are .selected. By applying one or more rules oﬁ the
preexisting single class record, multi class record is generated. Self explanatory
detailed process of generation of multi class record is shown in Table 3, while samplé

copy of multi class dataset generated from the Table 1’s dataset is shown in Table 4.

Table 4 : Multi Class Dataset which is Generated from Single Class Dataset of Table .
’ 1 by Applying Rules of Table 2
(Data row belongs to two or more classes)

Attribute-1 | Attribute-2 Attribute-3 | Attribute-4 | Class Label
0.7 02 08 0.4 ABor AB

0.2 0.2 0.2 © 109 B,C or BC

0.7 0.2 0.8 09 A,B,C or ABC

If separate single class trairﬁng and single class testing dataset are available, in that
case in FIG. 2(A), instead of single class dataset(201), such separate training or
~ testing dataset caﬁ be taken as input to the association technique(202) and instead of
multi class dataset (206), multi class training or rﬁulti class testing dataset is
generated respectively. Iﬁstead of such separate training and testing dataset if singlev
class dataset is iused, in FIG. 2(A) as input to the association technique (202) then
multi class dataset (206) is generated. This multi class dataset(206) must be divided in
to multi class training dataset (207) and multi class testing dataset(208) which is

shown in FIG. 2(B). In FIG. 2(B), from the given dataset, for generation of separate
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training and testing dataset, any existing techniques which generates such training and

testing dataset from the single class dataset can be used.

System or method presented in FIG. 2(A) and (B) can also be used to generate
additional multi class records from already generated multi class records by replacing
.single class dataset (201) with generated multi class dataset. Further, for generation of
additional multi class records, preexisting multi class dataset can also be used instead
of single class dataset (201). In general, any combination of preexisting single class
dataset, preexisting multi class dataset and generated multi class dataset can be used
instead of single class dataset (2‘01)‘ in FIG. 2(A). Self explanatory detailed process of
generation of multi class record from preexisting rnulti class dataset or generated
multi class dataset is shown. in Table 5. Similarly, Table 6 shows self expvlanat'ory
detailed process' for generation of multi clvaSS dataset from single class dataset and

multi class dataset which may be preexisting or generated.

Table 5: Multi Class Dataset Generation from .
Preexisting Multi Class or Generated Multi Class Dataset

1 Se ect any mu t1 class record w. 1ch is preexrstlng or generated as per this
invention.
(Record for class LM is selected with following rule.
If (Attribute-1 —0.7)
then Class LM

2 Select any other preexisting or generated multi class record which does not
belongs to the combination of the classes which is selected in step-1.
(Record for class NO is selected with following rule.

If (Attribute-3 —0.8)

then Class NO
3 Generate‘\ multr»class records from above two. records ‘by\ anplylng the} non
conflicting rules shown above.

[ 0.7 | 0.2 | 0.8 | 0.4 | L,M,N,0 or LMNO

Hence, in FIG. 2(A), to generate additional multi class dataset, single class dataset

(201) can be replaced by: preexisting multi class dataset; or generated multi class
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dataset; or combination of preexisting single class-and preexrstmg multi class dataset;
or combination of preexrstrng s1ngle class and generated mult1 class dataset or
combination of preex1st1ng multi class and generated multi class dataset; or

combination of preexisting single class, preexisting multi class and generated multi

" class dataset.

f'able 6: Multu Class Dataset Generation from Preexustlng Single Class Dataset and from

+

Preexisting or Generated Multi Class Dataset

1 Select any preexrstmg single class record. :
(Preexrstmg single class record for class L with following rule 1s selected
If (Attribute-1 —0.5)
then Class L

2 Select preexisting multi class record or generated multi class record.

‘& - | (Preexisting- or generated multi class record for class NO is selected with

following rule. : :

' If (Attribute-3 —0.8)
then Class MN

e

3 { Multi class record generated for dclass LMNO by applying the non conﬂrctmg
' rules shown above. '

05 |02 (0.8 |0.4 | |LMNorLMN

y

" In general, classifier may use single output unit or multiple output units. Classifier

wrth smgle output unit is shown in FIG. 3(A) and FIG. 4(A) wh11e classrﬁer with

multiple output units is shown in FIG. 5, FIG. 6 FI1G. 7 and FIG. 8. FIG. 3(A) shows

basic worklng of the ordmary classrﬁer havmg single output unif which classifies the .
grven input data in to-one of the available classes. As per the FIG. 3(A), class1ﬁer‘
(304) uses single class training data (301) and single class testrng data (302) and
generates behavior layer (305) which is used for classification of input data (303).

Classifier (30v4-)classiﬁes the input data (303) in to any one of the available rnultiple _
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classes. F or example in the FIG. 3(A), classifier (304) classifies input in to any one of
three classes namely Class A (306) or Class B (307) or Class C (308). Method for
mépping of output valué of classifier with single output unit (304) in to one of the
available multiple classes is presented in FIG. 3(B). As per the FIG. 3(B), output
range is divided in to sub range as per the available classes. For exémple, if number
of the classes are three then sub ranges could be 0.0 (309) to 0.30 (311), 0.35 (312) to
0.65(314), 0.7(315) to 1.0(317). Gap between two classes, for exarhple, gap between
Class A (310) and Class B (313) which is 0.31 to 0.34, is used for overcoming the
class overlapping. These ranges and gap are only for the illustration purpose and
hence it éan be varied as per the réquirement. Collectively FIG. 3(A) and FIG. 3(B)
classify the given input in to one of the available classes. For éxample, as per FIG.
3(A), for the given input data (303), if classifier (304) gives output as 0.2 then as per
FIG. 3(B), 0.2 output value is mapped to Class A and hence, given input is classified

as member of Class A.

FIG. 4(A) shows architecture of multi class classifier having single output unit which .
classifies the give record as ‘member‘of one or multiple classes. As per the FIG. 4(A),
thé classifier uses the multi class training dataset (401) and multi class testing dataset
(402) which can be generatéd as per FIG. 2(A) and FIG. 2(B). The classifier classifies

the input data (403) as member of one or multiple classes. For example as shown in |
FIG. 4(A), classifier classifies input data either in to the Class A(406) or Class B(407)
or Class C(408). or Class AB(409) or Class AC(410)' or Class BC(411) or Class -
ABC(412). For mapping of the singe output value to the various classes, approach
presented in FIG.\4(B) is used which is very similar to approach shown in FIG. 3(B).
As per FIG. 4(B), output range is divided in to the 7 sub rangés having gap between
each range. This ranges. and gaps are only for the illustration purpbse and hence can
be varied as per the requirement. Collectively FIG. 4(A) and FIG. 4(B) classify the
given input as member of one or multiple classes. For example, as per FIG. 4(A), for
the given input data (403), if classifier (404) gives output as 0.89 then as per FIG.
4(B), 0.89 output value is mapped to Class ABC (432) and hence, given input is

classified as member of Class ABC.
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FIG. 5 shows working of the single class classifier with multiple output units. The
classifier (504) uses training data (501) and testing data (502) and generates behavior
- layer (505)..Using this behavior layer (505), the classifier (504) classifies the given
input data (503) in to the one of the available multiple classes. For example in FIG. 5,
claséiﬁer classifies the input in to either Class A (506) or Class B (507) or Class C
(508). As per the example presented in the FIG. 5, classifier uses three output units
for the classiﬁcation. Particular class is selected if respective‘ output unit is activated.
Output value 100 indicates Class A (506.), 010 indicates Class B (507) and 001
indicates Class C (508). Architecture presented in FIG. 5, can be extended in to multi
class classifier by providing multi class training and testing data and by training the
classifier by allowing to activate one or more output units. Such architecture is shown

in FIG. 6.

FIG. .6 shows working of multi class classifier having multiple output units. As per

| the FIG. 6, classifier (604) uses multi class training data (601) and multi class testing
data (602) which can be generated as per FIG. 2(A) and FIG. 2(B). Such multi class
training data (601) and multi class testing data (602) is used to generate behavior
layer (605). Such trained classifier (604) classifies the given input data (603) as
member of one or multiple classes. Particular class or classes are selected as per the
activation of respective output units. For example, in the FIG. 6, for the case of thrée
classes, three output units are used for multi class classiﬁcation. If output of the
classifier (604) is 100 then Class A (606), if output is 010 then Class B (607), if
output is 001 then Class C (608), if output is 110 then Class AB (609), if output is
101 then Class AC (610), if output is 011 then Class BC (611) and if output is 111
then Class ABC (612) is selected.

One more approach for classification of given input as member of multiple classes is
shown in FIG. 7. FIG. 7 is an ordinary classifier which classifies fhe input data (703)
in to one of the available multiple classes by activation of output unit in binary
pattern. For example in FIG. 7, two output units are used for classification of input
data (703) in to any one of three classes, i.e. Class A (706), Class B (707) and Clasé C
(708). Binary pattern generated by the output units helps to blassify the input data
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(703) in to the three classes mentioned above. For example, as per FIG. 7, if output
pattern generated is 01 then Class B (707) is selected. Architec‘ture presented in FIG.

7, can also be extended in to multi class classifier which is shown in FIG. 8.

FIG. 8 shows working of multi class classifier that classifies given inpht as member

of one-or multiple classes using binary output pattern. As per the FIG. 8, classifier

(804) uses multi class training dataset (801) and multi class testing dataset (802).

These multi class training and testing dataset can be generated as per F IG. 2(A) and

FIG. 2(B). Such multi class training data (801) and multi class testing data (802) are

used to generate behavior layer (805). Such _trained classifier (804) classifies the

given input data (803) in to the multiple classes. Particular class or classes are

selected as per the binary pattern ‘generated by the output units. For example, in the

FIG. 8, three output units are used for multi 'clasé classification. If output of the

classifier (804) is 000 then Class A (806), if output is 001 then Class B+(807), if
output is 0\10,then Class C (808), if output is 011 then Class AB (809), if output is

100 then Class AC (810), if output is 101 then Class BC (811) and if output is 110-
then Class ABC (812) is'selected.
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Claims

We Claim:

10.

- The multi class classification method or system for classification of instance or

record or data item or object or any input as member of one or multiple classes.
From the preexisting single class instance or records or objects or data items, a
method or system for generation of multi class instance or record or data item or
object which belongs to two or more classes or multiple classes.

From the preexisting multi class instance or records or objects or data items,
method and system for generation of multi class instance or record or data item or
object which belongs to combination of two or more classes or multiple classes.
From the preexisting multi class and preexisting single class instances or records
or objects or data items, method and system for generation of multi class instance
or record or data item or object which belongs to combination of two or more
classes or multiple classes. ,

From the generated multi class records, method or system for generation of
additional multi class records.

From the combination of generated rﬁulti class records and preexisting single

class records, method or system for generation of multi class records.

- Form the combination of generated multi class records and preexisting multi class

records, method or system for generation of multi class records.

From the combination of preexisting records which contains single class and
multi class records; and generated multi class records, method or system.for
generation of multi class records.

Method or system for multi class classifier having single output unit which
classifies instance or record or data item or object as member of one or multiple
classes. ' |

Multi class classifier havingﬂ multiple output unité which classifies instance or

record or data item or object as member of one or multiple classes.
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11. Method or system for multi class classifier having single output unit comprising:
Selection of aﬁy one of the following single class or multi class recc_)rds as input to
~ the classifier:
pre-existing single class records or .
pre-existing multi class record or
generated multi class record or
ahy combination of pre-existing single class record, pre-existing multi
class and generated multi class record; and -
generates multi class records or dataset; and
‘such generated multi class records or dataset is used to train the classifier having
single output unit which classifies the given instance or record or data item or
object as member of one or multiple classes. ‘

12. Method or system for mufti class classifier having multiple butput units
comprising: -Selection of any one of the following single .class or multi class
records as input to the classifier: | |

pre-existing single class records or
pre-existing multi class record or
generated multi class record or
any combination of pre-existing single class record, pre-existing multi
class and generated multi class record; and |
generates multi class records or dataset; and
such generated multi class records or dataset is used to train the classifier having
| multiple output units which classifies the given instance or record or data item

or object as member of one or multiple classes.
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