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Abstract Novelty identification is accustomed to distinguishing novel data from an
approaching stream of documents. In this study, we proposed a novel methodology
for document-level novelty identification by utilizing document-to-sentence-level
strategy. This work first splits a document into sentences, decides the novelty of
every sentence, then registers the record-level novelty score in view of an altered
limit. Exploratory results on an arrangement of document demonstrate that our
methodology beats standard document-level novelty discovery as far as repetition
exactness and excess review. This work applies on the document-level information
from an arrangement of documents. It is valuable in identifying novel data in
information with a high rate of new documents. It has been effectively incorporated
in a true novelty identification framework in the zone of information retrieval.

Keywords Novelty identification � Sentence segmentation � Document novelty
identification

1 Introduction

There is a nonstop increment in the information content that is transferred through
the Internet between customers, administrations, and Internet clients [1]. Individuals
who are in media, security offices get an immense measure of stories, papers,
articles, and reports from an expansive number of resources. Such troublesome
circumstance propelled the scientists to concoct new programmed framework which
is in view of novelty identification. The most recent decade saw an expanding
enthusiasm for the novelty location which expects to manufacture programmed
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frameworks which are proficient to disregard previous stories, papers, and articles
as of now read or known and tell the clients of such frameworks about any new
stories, papers, reports, and articles. There is an expanding requirement for dis-
tinguishing novel and important data out of a mass of approaching content reports.
Novel data for this situation alludes the message which contain new substance and
novelty recognition is the procedure of singling out novel data [2–4] from a given
arrangement of content documents [5]. Thus due to this procedure, clients can spare
time by perusing just the new data, while the rehashed data is separated out.

2 Literature Review

Event level and sentence level are two ways for novelty identification. We provide a
review for novelty identification in brief by the related research as follow.

2.1 Novelty Identification Using Event Level

This work is based on online new event identification [3, 6–13]. Available tech-
niques for new event identification are related to clustering algorithms.

2.2 Novelty Identification Using Sentence Level

Study on novelty identification at the sentence level is identified with the TREC
novelty tracks [3, 14–16]. Different exploration gatherings provide an interest in the
TREC 2002–2004 novelty tracks and reported their outcomes [2].

2.3 Comparison

In this study, a new approach for novelty identification at document level has been
proposed that is different from the available approaches in the literature in the
following sense:

(a) Available approaches assume sentences and documents as two different
resources and decide novelty individually.

(b) The proposed approach regards a document as redundant if it shares a single
sentence with the history document.

(c) The proposed work mainly focuses on sentence-level module, which, in turn,
improves code reuse for novelty identification.
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3 Proposed Work for Novelty Detection
at Document Level

The idea of novelty detection will optimize the search engine results. Many
applications have utilized novelty identification to reduce nonredundant information
presented to user. In this study, a novel approach to document level has been
proposed. The algorithm is accustomed to remove the redundancy of the results,
which increases speed to find novel information in the documents. A novelty score
is calculated by sentence segmentation instead of whole document. The document
is required to be preprocessed for sentence segmentation [17].

3.1 Document-Level Novelty Detection Algorithm

Document-level novelty detection (DND) algorithm is a proposed detection algo-
rithm which is used to find whether a document provides a novel information or
not, when compared with the history documents. DND first splits the document into
sentences [17] and computes the novelty score of each document based on a fixed
threshold. Sentence segmentation is used a tool name Stanford parser, which splits
the document into sentences. Sentences are then compared with all the history
sentences to compute the similarity between those sentences.

To compute the nature of document, similarity is converted to novelty score for
each sentence. A minimum value is selected out of the novelty values and finally,
the decision has to be made. The architecture of the proposed system is show in
Fig. 1.
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Fig. 1 Architecture of proposed system
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3.2 Novelty Detector Module

This module helps in discovering the document novelty. The procedure of this
module is as demonstrated in Fig. 2. The document is divided into sentences;
register the novelty score of every sentence by utilizing the sentence-level novelty
identification. At that point, the normal of novelty score is compared with threshold,
and if the estimation of novelty score is more prominent than the fixed threshold,
then the document is considered as novel generally not.

For similarity measure, cosine similarity is used for good performance to identify
the novel information between sentences. This has been cleared form the existing
study. The cosine similarity is defined between two sentences as:

cos st; sið Þ ¼
P

wkðstÞwkðsiÞ
stk k � sik k

The novelty similarity score is calculated as (1-cosine similarity score). Each of
the history sentences is separately compared with the current sentence. Then
minimum novelty score from them provides the novelty score of the current
sentence [18].

4 Experimental Result Analysis

The proposed architecture has been simulated by using an example. User chooses a
new document and that document is compared with three documents. The result is
computed by finding the novelty score for each document based on a fixed
threshold.
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Fig. 2 Process of novelty detection
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Example

Step 1 Three documents (N1, N2, and N3) have been taken for the basic
analysis. N2 and N3 documents did not show here, but the calculation is
performed on these documents for results comparison (Fig. 3)

Step 2 Now user selects a new document (newDoc) (Fig. 4)
Step 3 All the documents are segmented into sentences, and each sentence of

the new document are compared with all the sentences of history
documents

Step 4 Sentences of N1 document are taken one by one
Step 5 Len (newDoc1) == Len (senN1)
Step 6 Find cosine similarity of each sentence (applied the same for N2 and N3)

(Table 1)
Step 7 Now the maximum values of cosine similarity from each table is selected

(Table 2)
Step 8 Find novelty score for each document (Table 3)
Step 9 Now compute minimum novelty score for each document (Table 4)

Step 10 Find the average novelty score
avgNovel = (0.15 + 0.10 + 0.02)/3 = 0.09

Step 11 Now we compare the average novelty score with the fixed threshold
value Threshold = 0.45
avgNovel = 0.09 which is less than the threshold value

So, new document ND is not novel.

Fig. 3 Document N1

Fig. 4 New document
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From the result analysis, it has been proved that this proposed method provides
proper result in lesser amount of time and with better efficiency.

5 Conclusion

In this paper, a system has been suggested that aptly applies document-level novelty
identification. This structure makes record-level novelty identification more pow-
erful by receiving the procedures for the sentence level. Results demonstrate that
proposed strategy significantly enhances the document-level novelty identification
execution as far as repetition accuracy and excess review [19–22]. The perceptions

Table 1 Cosine similarity
values of N1 document

ND1 0.842 0.389

ND2 0.428 0.11

ND3 0.85 –

ND4 0.127 –

ND5 0.427 0.117

ND6 0.252 0.06

Table 2 Maximum values
from each table

N1 N2 N3

ND1 0.84 0.33 0.13

ND2 0.43 0.90 0.16

ND3 0.85 0.23 0

ND4 0.13 0.59 0.98

ND5 0.43 0.86 0.28

ND6 0.25 0.26 0.88

Table 3 Novelty scores New document N1 N2 N3

ND1 0.16 0.67 0.87

ND2 0.57 0.10 0.84

ND3 0.15 0.77 1

ND4 0.87 0.41 0.02

ND5 0.57 0.14 0.72

ND6 0.75 0.74 0.12

Table 4 Minimum novelty
scores

ND N1 N2 N3

0.15 0.10 0.02
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are exceptionally useful for effectively coordinating DND to a true novelty iden-
tification framework in information processing [23–32].
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