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Abstract

Intellectual Properties (IP’s) are attracting progressively growing popularity for corporate houses and the academia in the current
years. Patent system is one of them which generate high economical values of the IP rights. This in turn calls for the increased
work responsibility of patent prior art search to generate effective patent search reports for the innovator (s). In the field of patent
innovations, prior knowledge of innovative steps of the technologies developed so far must be known to innovator (s). In the
present research work, technology/ patent search based on keywords has been investigated to arrive at the usefulness of the
methodology particularly for the case of patent documents. The present paper helps to figure out the limitations and the scope of
the methodology for patent prior art search based on extent of the keywords.
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1. Introduction

Patents provide ample resource of the knowledge of technology in the specific area of research. They contain both
legal and technological boundaries in their unique piece of document in a typical area of research. The patent
document may provide privacy of the research done from infringement of idea/research as per non-violation legal
boundaries it contains. The term privacy is used in terms of technology infringement or legal protection granted by
territorial authority from infringement of the patented idea for the certain period of time. It may be called the
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patented technology is a private document for inventor. For non-infringement case of patent document patent
researches performs different type of patent searching at different stages of patenting process. Patent search is a
general term that covers different types of search processes such as for technology survey, prior art search, freedom
to operate, validity and patent portfolio search etc. These search processes differ in terms of the information need of
the searcher, the corpora and the output of the search. Notice, however, that the precise names and definitions of
these search processes vary between those who deal with patents, like for example, information specialists, private
patent searchers, patent examiners, and patent lawyers (Lupu and Hanbury 2013)".

Many researches are ongoing in the area of patent information retrieval for different purposes of research. Patent
research analysis [R.Kumar, et. al 2011]% and their importance in many ways in the global economy has been prime
area of research in current scenario. Patent prior art search is one of the known research problems in this domain.
Patent search is an active sub-domain of the research field known as information retrieval [IR; Tait 2008]%. The prior
art search is the common task before filing a patent for grant. The inventor(s) as well as the patent examiner perform
the prior art search for assuring the originality of the invention by using information retrieval techniques. These
searches are performed using the keywords or phrases or some set of words extracted from the draft patent
application, which are used typically as the query [Mahdabi et al. 2012; Piroi et al. 2011; Xue and Croft 2009] * > .
Keyword based query search is the simple query search which searches general documents in which it must handle
the query expansion problems for the patent prior art search. However, this problem is more critical in patent search
than in the search of general research documents. In the present paper, the search process based on keywords for a
new patent document has been investigated to figure out the scope of the methodology and its limitations.

2. Literature Survey

A patent document search represents long technical document as a query for the search performance. Early systems
mimicked the approach taken by professional patent examiners, who (at the time) valued high frequency words as
query terms (Itoh et al. 2003; lwayama et al. 2003)" 8. Generating the appropriate query for keyword based
extraction methods has been most utilized to make a retrieval process for the patent prior art search as the basic
concept. The objective herein is to find more relevant literature based on these extracted keywords. In their research
[Magdy et al. 2009]° focused on the query length and stated that patent applications demand queries comprising
hundreds of words as opposed to ad-hoc web searches where queries are usually rather short. [Xue and Croft 2009]
experimented this with the data taken from United States Patent and Trademark Office (USPTO). They examined
using query terms taken from different fields of a patent document. In the experiment they found the best
performance was obtained when using high frequency terms extracted from the raw text of the “Description” field.
In their research [Mase et al. 2005]* proposed a two-stage patent retrieval method, in which the first stage uses the
similar approach to expand the query, and the second stage focuses on claim parsing to re-weigh the query words
and then identify the top 1000 patents. In the method of keyword extraction an expansion focuses on the Key phrase
Extraction from Scientific Articles, [Lopez and Romary, 2010b]*. They have proposed to use up to 5-grams for the
phrases extraction from textual content of the document. In the researches in this area there are various state-of-the-
art patent IR systems [e.g., Becks et al. 2011; Lopez and Romary 2010; Magdy and Jones 2010; Mahdabi et al.
2011]*2 % All of these systems use single query representations of the patent application. In contrast described
below is our approach for prior-art search that uses multiple query representations.

3. Search Methodology

A text search is performed by using one or more search keywords to query bibliographic data, indexed data, and
sometimes abstract and even full text data in an electronic database. Text searching is often aided by special
operators. Widely known operators include the Boolean AND, OR, and NOT operators, but may also include
proximity operators that specify the order between two words and the maximum allowed distance that should exist
between them. Allowed operators may vary depending on the search engine that is selected. One benefit to a text
search is that it can find “outlying” documents that have been improperly classified. A global text searching strategy
should be used independent of classification limitations wherever possible to ensure that the misclassified
documents get a higher chance of being examined during the search. ldentifying Keywords is one of the biggest
obstacles for an effective text search. The need is to identify all potential keyword combinations that could describe
the search subject matter. When identifying keywords related to the search subject, it is vital to consider the function
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of the invention/product as well as its component parts.
3.1. Keyword based search

The terms used in the patents are quite unlike the other documents like newspaper or scientific articles wherein
many vague or general terms are often used in order to avoid making/ narrowing down the scope of the
observations. Combination of general terms may contain a special meaning. To identify these combinations are
important. At the same time, patent documents include many acronyms and new terminology. For the patent
searching on the basis of keywords matching, it is important to make the text free from stop-words and other
frequently used texts. One needs here to create a data-bin where most important keywords stored from the document
and then apply the words similarity algorithm for the patent searching.

Use of keywords for initial search is the most frequently employed approach, in comparison to the use of
“classification code” to initiate search. The latter is less often adopted by patent engineers. Use of synonyms for
search vocabulary is the second most often employed method in patent search. It is followed by “use of related
words for search vocabulary,” and then by “use of broader terms (hyponyms). The last choice is “use of narrower
terms (hyponyms) for search vocabulary. This implies synonyms come first as the search vocabulary develops.

3.2. Keyword association based search

In the methodology of the keyword association based search, the keywords have to be generated from the document
and preprocessed. At First, one eliminates the stop words from the text. Second step is to execute stemming process
to route the keywords arrived at relevant search results. After that, one identifies all the keywords from the text.
Now, statistical analysis, frequency analysis in particular, is conducted first to set individual weights of words and
weights of respective relations of each other. Then, word stems with high frequency are determined as keywords.
Finally, keyword vector is constructed.

After getting keyword vector, the incidence matrix is constructed as a prerequisite for generating the search network.
To construct the incidence matrix, the relationship between patents should be quantified in terms of either distance
or similarity. Among various association indices, the common Euclidian distance index is used in this research
[Johnson and wichem, 1988; R Kumar et. al, 2013]*" 8. If keyword vectors of ni and nj are defined as (niy, niy,
..., Nik) and (njy,nj,, ..., Njk), respectively, the association value between two vectors (nodes) is computed as
follows:

.. (nil_nj1)2+(ni2_n12)2+"'+(nik_njk)z
Association Value = . (3.2)
Although the association values assume real numbers from 0.0 to 1.0, the incidence matrix contains binary values
where entry lij equals 1 if nodeiis strongly connected with node j but equals 0 if nodeiis not or is loosely
connected with node j.

3.3. String matching search

For the query generated after the preprocessing of the abstract and important words and their associated terms, these
are stored in a data-bin for the matching of the other patent documents for the patent searching process. Rabin-Karp
algorithm has been used for the purpose. The algorithm is an improvement of the brute-force approach to pattern
matching. This algorithm is a probabilistic algorithm that adapts hashing techniques for string searching. It uses
extra memory to advantage by treating each possible m-character section of the text string (where m is the pattern
length) as a key in a standard hash table, computing the hash function of it, and checking whether it equals the hash
function of the pattern.
Here the hash function is defined as follows

h(k) =k mod q, (3.2)
Where q is a large prime number
A large value of q makes it unlikely that a collision will occur. It translates the m-character into numbers by packing
them together in a computer word, which then treats as the integer k in the function above. This corresponds to
writing the characters as numbers in a radix d number system. Where d is the number of possible characters. The
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number k corresponding to the m-character section text[i]...... text [i+m-1] is

k = text[i] *d™ 1 + text[i + 1] * d™ 2 + --- + text[i + m — 1] (3.3)
Shifting one position to the right in the text string simply corresponds to replacing k by
(k — text[i] * d™ 1) = d + text[i + m] (3.4)

4. The Results Analysis

The results of the keyword search have been analyzed on the databases of USPTO™ (United State Patent and
Trademark office) and EPO *(European Patent office) respectively. The keywords have been generated using with
the patent abstract of ‘Information System’ e.g. given below- the black text is most appropriate keywords of the
abstract given. The search process is results performed on the said databases.

US patent No- 2147297

Abstract- Methods and systems for a complete vehicle ecosyvstem are provided. Specifically. systems that
when taken alone, or together, provide an individual or group of individuals with an intuitive and
comfortable vehicular environment. The present disclosure includes a svstem that provides various
cutputs based on a user profile and determined context. An output provided by the present disclosure can
change a configuration of a vehicle, device, building, and/or a system associated with the user profile. The
configurations can include comfort and interface settings that can be adjusted based on the user profile
information. Further. the user profiles can track health data related to the user and make adjustments to
the configuration to assist the health of the user.

Total word count of the abstrace- 123

Maximum relevant kevwords are- 54

The keyword search of ‘information system’ in the USPTO database generates 57154 results found as shown in
Figure 1 below.
USPTO PATENT FULL-TEXT AND IMAGE DATABASE

[ Bame ][ Quick ][Advanced][PatNum][ Help ]

[ MNext List ][ Bottom ][View Cart]

Searching US Patent Collection...

Results of Search in US Patent Collection db for:
"information system": 57154 patents
Hits I through 50 out of 57154

FEA S —

| Refine Search H"inforrnation system” |

Title
T LTE enhancements for small packet transmissions
2 T Methods and apparatus for radio access technology search
T Narrow bandwidth operation in LTE
T Method for aveiding in-device coexistence interference in wireless communication terminal. terminal and eNodeB

T Method and apparatus for managing the transfer of sensitive information to mobile devices
52 T Identifving an entitv associated with wireless network access point

T Method and svstem for customizing television content
T Method for estimating the tvpe of the group of picture structure of a plurality of video frames in a video stream
T Panorama picture scrolling

T Imase canturine apparatus control methad and recordine medinm for movine imaee sensration

Figure 1 shows the results produced in USPTO of keyword ‘information system’
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The test case of keyword based search in the European patent database found these typical results. When applied the
‘smart search’ option in the database search, total100, 000 results found based on the search in the title, abstract and
bibliographic information. Figure 2 shows the results found in the European patent database

Europaisches

s Deutsch English Francais
Patentamt

S Espacenet B
patentDffice Patent search

Office européen Change country -

des brevets

44 About Espacenet Other EPO ol services -

[seoen | ot | B wosensisio [ awmmoy [ Sewes [ [

Refine search —+ Results page 1

Smart search | Result list &

Advanced search i

Classlfcatmn search T (] Selectall (0/25) E cCompact (= Export { CSV|XLS ) +« Download covers = Print
e | More than 100,000 results found in the Worldwide database for. [1]»
Quick help - s e = 4
Tk i 5 txt = information and txt = system using Smart search
S Can | subscribe to an RSS feed Only the first 500 results are displayed.

ofthe result list?
-+ What does the RSS readerdo

with the result list? Results are sorted by date of upload in database
-+ Can | export my result list?
&+ Wl Tasiogpreaiss T3 ik cny | /1. METHOD OF DETERMINING DEVIATION OF EDGES WALL S OF VERTICAL CYLINDRICAL RESERVOIR FROM VERTICAL
! 2
+%f results W Inventor: Applicant: CPC: IPC: Publication info: Priority date:
e SEREDOVICH FEDERAL NOE G GD1F17/00 RU2572502 (C1) 2014-10-23
—» Why is the list limited to 500 VLADIMIR ADOL BJUDZHETNCE CBRAZOWATEL 2016-01-10
results? FOVICH [RU] NCE UCHREZHDENIE
- Can | deactivate the SEREDCWVICH VYSSHEGO OBRAZOVANIA
highlighting? ALEKSAMNDR SIB GU GECSISTEM I TFG [RU]
—+Why is it that certain documents YLADIMIROVICH
are sometimes not displaved in RU]
the result list? ikt
-+ Can | sort the result list?
-+ Mg ks of Felecks o S | | 2. DEVICE AND METHOD OF REMOTE CONTROL AND MONITORING FOR HEATING SYSTEM USING APPLICATION FOR
rr—— SMARTPHONE
2
e it * Inventor: Applicant: cpC: pC: Publication info: Priority date:
CHKHAN DZHEH KJUMNDOMN UAMN CORP [KR] F24D15/00 RU2572455 (C1) 2014-09-05
Related links T JUN [KR] 2016-01-10

Kl MIN SO0 [KR]

Figure 2 shows the results found in European patent database for information system

Test results of the combination of the keywords e.g. ‘complete vehicle ecosystem’ in the general search option of the
USPTO database. The figure 3 shows the results found Total 33 results found for the combination of the keywords.

SHIWO FPATENTEFULL-1EXT AND IMAGE LATABASE

(e [ owise ] (savamons) (s ] ssm ]

[ Bottom ][view Cart]

Searching US Patent Collection...
Results of Search in US Patent Collection db for:

"complete vehicle ecosystem": 33 patents
Hits 1 through 33 our of 33

| Jump Te |

| Refine Search |!"complete wvehicle ecosystem”

PAT. NO. Title

9240019 T Location information exchange between vehicle and device

9240018 T Method and system for maintaining and reporting vehicle occupant information
9.176.924 T Method and svstem for vehicle data collection

9.173 100 T On board vehicle network security

232 T Vehicle climate control

T Lufotainment system based on user profile
T Customization of vehicle controls and settings based on user profile data
140 5 T In-cloud connection for car multimedia

[ I VR S TV
[\

T Oun board vehicle installation supervisor

10 9.123.058 T Parking space finder based on parking meter data
11 9.116 786 T On board vehicle networking module

12 9.105.051 T Car location

Figure 3 shows the combination of keywords search in general search option in the USPTO database
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Total 19 search results were found and the first result is the main patent document when the combination of the
keywords in specific abstract search option is made in the USPTO. Figure 4 given below shows the results found.
USPTO PaTeENT FUulLl TEXT AND IMAGE DATABASE

(o [ owick )(asvanced] (et sum ) _siein ]

[ Bottom ][View Cart]

Searching US Patent Collection...

Results of Search in US Patent Collection db for:
ABST/" complete vehicle ecosystem': 19 patents
Hits I through I9 our of 19

[Jump To | | |

| Refine Search | [ABST/"complete vehicle ecosystem”

PAT. NO. Title

9240019 T Location information exchange between vehicle and device
9.147.297 T Infotainment svstem based on user profile

9.147.296 T Customization of vehicle controls and settings based on user profile data
9.140.560 T In-cloud connection for car multimedia

9.123 058 T Parking space finder based on parking meter data

2.105.051 T Car location

9.079 497 T Mobile hot spotrouter/application share site or network
9.046 374 T Proximity warning relative to other cars

9 9.043.130 T Object ing (pedestrian avoidance/accident avoid 3

10 9.020.491 T Sharing applications/media between car and phone (hydroid)
11 9.014.911 T Street side sensors

12 8995 982 T In-car communication between devices

Figure 4 shows the results found in the specific abstract search option in the USPTO database

0~ kW=

The test case of combination of keywords used in the abstract in the patent ‘W02015141965 (A2)- System for
providing Advertisement Exposure Information’ in the patent databases of European patent database found these
typical results. When applied the ‘advanced search’ (with title and abstract combination) option in the database
search, total 35 results were found which based on the search in title, and abstract information, first results of the
relevant patent document. Figure 5 shows the results found in the EPO for the said combination of keywords.

Europaisches

Patentamt E t Deutsch  English  Francais
European spacene Contact
mOme Patent search

Office européen Change country

des brevets

44 About Espacenet Other EPO online services

ST - D T I e W

Refine search —+ Results page 1

Smart search | Result list &
A ced search |
Classification search

(] Selectall (D/25) é Compact i=» Export { CSV | XLS) & Download covers = Print

[Quicknep ]

35 results found in the Worldwide database for: Az
information system in the titte AND advertisement exposure information in the title or abstract —

- Can | subscribe to an RSS feed page 1
ofthe result list?
i the remuat? o Sty sortarder
-+ Can | export my result list?
-+ What happens if | click on |1 1. SYSTEM FOR PROVIDING ADVERTISEMENT EXPOSURE _ INFORMATION
"Download covers™?
-+ Why is the number of results * Inventor: Applicant: CPC: IPC: Publication info: Priority date:
sometimes only approximate? KWON HYUK [KR] KWON HYUK [KR] WO2015141965 (A2) 2014-03-21
-+ Why is the list limited to 500 2015-09-24
results? WO2015141965 (AZ)
-+ Can | deactivate the 2016-01-07
highlighting?
-+ Why is itthat certain documents || 2. SYSTEM FOR PROVIDING ADVERTISEMENT_ EXPOSURE _INFORMATION
are sometimes notdisplayed in
the result list? * Inventor: Applicant: CPC: IPC: Publication info: Priority date:
-+ Can | sortthe result list? KWON HYUK [KR] KWON HYUK [KR] G06G30/02 G06Q30/02 WO2015141963 (A1) 2014-03-17
-+ What happens if| click on the 2015-09-24
staricon?
-+ What are XP documents? || 3. FREEWIFI SYSTEM AND METHOD USING AFFILIATE INFORMATION DISPOSURE
-+ Can | save my query?

¥ * Inventor: Applicant: CPC: IPC: Publication info: Priority date:
| Related links - HOAWASME  ENANINND, WRINARNNATADY (A 2012 1014

Figure 5 shows the results found of the combination of keywords in the EPO database
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5. The Discussion

In the approach discussed in the present paper, there are some limitations which close boundaries of our
methodology. In the USPTO web database, full-text keyword searching is allowed only for patents granted finally
after 1975. In the case of patent applications, published after March 14, 2001 for the cases still to reach the stage of
final grant facilities are available for keyword searching. In the US-PTO databases, logical keyword searches are
possible only for a controlled vocabulary.

As such the keywords search produces huge set of results irrespective of whether these are concerned to the user or
not. In the results obtained in the test cases of ‘information system’ more than 5000 search results were obtained
both in the USPTO and EPO databases. The common phrase “Garbage in Garbage Out” (GIGO) applies to all patent
databases. In that situation, the combinations of keywords only may produce relevant search results. In the test
results of combination of keywords, the search results obtained relevant and reduced number of cases in both
USPTO and EPO databases, because words form the weak link in patent searches. The only way to overcome this
problem is to perform a classification search using one of the standard national/international systems e.g. USPC,
CPC, IPC or F-Term and F-Index. This limitation needs to be observed by the independent inventor. The inventor
must understand that their “research” is merely a preliminary search only.

6. The Conclusion

In the patent search problem, keywords based search is widely used. Many uses of this application have been done
for the text searching and retrieval of data from different resources whether it is from the internet or from database
repositories. The present paper investigated about the keyword based search and their efficacy in the vast patent
databases e.g. USPTO and EPO. The test results show that the keyword based search results give enormously large
seat of data. To resolve the problem, when combination of keywords has been used, then search results are more
focused, reduced in number and accurate. This pattern was obtained in both USPTO and EPO databases. Thus to
overcome of the limitations of the keywords based search, associations rule of the keywords and classification based
search has been introduced. The string based search is the most accurate in terms of patent searching problems.
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