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Abstract: Patents are critical intellectual assets for any 

competitive business. With ever increasing patent filings, effective 

patent prior art search has become an inevitably important task in 

patent retrieval which is a subfield of information retrieval (IR). 

The goal of the prior art search is to find and rank documents 

related to a query patent. Query formulation is a key step in prior 

art search in which patent structure is exploited to generate 

queries using various fields available in patent text. As patent 

encodes multiple technical domains, this work argues that 

technical domains and patent structure have their combined effect 

on the effectiveness of patent retrieval. The study uses 

international patent classification codes (IPC) to categorize query 

patents in eight technical domains and also explores eighteen 

different combination of patent fields to generate search queries. 

A total of 144 extensive retrieval experiments have been carried 

out using BM25 ranking algorithm. Retrieval performance is 

evaluated in terms of recall score of top 1000 records. Empirical 

results support our assumption. A two-way analysis of variance is 

also conducted to validate the hypotheses. The findings of this 

work may be helpful for patent information retrieval professionals 

to develop domain specific patent retrieval systems exploiting the 

patent structure. 

 
Keywords: Information Retrieval, Patent Retrieval, Prior Art, 

Query Formulation.  

I. INTRODUCTION 

 In the increased global competition and knowledge-based 

economy, technological innovation is a determining factor of 

an organization’s performance. At various stages of the 

technology life cycle, intellectual property rights (IPR) play a 

prominent role and thus, the demand for its protection has 

also increased. Patent is a key intellectual property right, 

providing maximum protection through exclusionary rights 

to inventor in exchange of public disclosure of an invention. 

The importance of patents is growing globally as it also 

promotes and encourages innovation. It is estimated that over 

100 million patent documents exist worldwide and about 

70% of the technological information disclosed in patents is 

never published anywhere else [1]. Hence, patent data can 

prove to be a gold mine, if it is retrieved, analyzed & utilized 

appropriately. Almost all R & D activity begins with a patent 
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search as it helps avoiding reinventing the wheel and gives 

research directions. In this scenario, effective patent search is 

therefore considered as the crucial and primary task in patent  

informatics activities [2].  Prior art search is an important and 

the most common type of search in patent retrieval task. It 

involves retrieval of already available records similar to a 

given patent, henceforth referred to as a query patent or topic 

in this paper. Based on the prior art requirement, patent 

retrieval task can be referred by a variety of different names 

such as patentability search, novelty search, invalidity search 

and freedom-to-operate search [3], [4]. Prior art search helps 

patent examiners to check the novelty and validity of a 

claimed work [5]. Rise in the availability of patent related 

information and increase in the need to access this 

information, encourage researchers in the Information 

Retrieval (IR) domain to develop techniques for efficient and 

effective patent retrieval [6]. The retrieved information can 

be of help to various types of users like patent professionals, 

industrial and academic research communities.  

Despite the remarkable advancements in the area of IR and 

search engine techniques, there still exists a gap between 

research in area of web searching and techniques usually 

adapted in patent retrieval [2]. This is due to the special 

nature of the patent document which makes patent retrieval a 

challenging task that requires robust and repeatable 

techniques/approaches [7], [8], [9], [10].  

The challenges associated with patent retrieval are 

highlighted below: 

 

• The whole patent document is used as a patent query. It is 

thus a defining challenge to build a query from a whole 

patent document which consists of various fields [11], [12], 

[13], [9], [10]. 

• Patents are multi-page, multi-topic, multi-modal, 

multi-language and semi-structured document. Patent 

retrieval is performed on diverse and large volumes of data 

[6]. 

• Use of vague, domain specific terminology, inventor 

specific non-standard acronyms/terms, presence of 

synonyms, homonyms and techno-legal words in patent 

document make the traditional keyword based search less 

effective [14], [15].  

• Patent retrieval is a recall oriented task in which one cannot 

afford to miss a single relevant document while performing 

prior art search as it may lead to severe financial 

consequences due to lawsuit for patent infringements [16], 

[17]. 

Keeping the above challenges in mind, a lot of research in the 

patent domain is being carried out in order to improve the 

effectiveness of the prior art search.  
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While carrying out such experiments, focus of the researchers 

is mostly on query formulations strategies exploiting the 

patent structure which consist of fields such as title, abstract, 

patent classification code, claims and description.  

However, a need is felt to investigate the role of technical 

domains in the patent retrieval because a patent is confined to 

a single inventive concept which may cover multiple 

technical domains. Therefore the objective of this study is to 

investigate and evaluate the combine effect of technical 

domains and patent structure in formulating search strategies 

of patent retrieval. This may further give research directions 

to IR professionals to develop domain specific patent 

retrieval systems. This may also help patent professionals to 

exploit the patent structure by utilizing specific field or 

combination of fields available in patent text while working 

on particular subject domain. 

In this work, international patent classification (IPC) code 

[18] is utilized to evaluate the effect of technical domains. 

The structure of the patent documents is exploited based on 

the previous researches in this area utilizing different fields or 

combination of fields of the patent document while 

formulating the query. Further, the documents are indexed, 

retrieved and ranked based on the BM25 function with 

default parameters using Terrier IR platform [19].  

II.  RELATED WORK 

With the IR initiatives on patent retrieval such as NTCIR, 

TREC, CLEF-IP etc. and with the availability of domain 

specific benchmark dataset, patent retrieval has become an 

active area of research in information retrieval (IR) domain 

[20], [21]. Researchers have tested various techniques / 

methods such as query formulation, structured index, 

weighted fields, semantic search, document filtering, 

relevance feedback etc. for effective prior art search. Query 

formulation has been used as a preferred technique for better 

retrieval effectiveness.  Usually, a whole patent is considered 

to be the query topic for prior art search. However, in 

traditional information retrieval tasks, the size of the topic is 

comparatively smaller which helps to increase the efficiency 

of the IR system as well as to minimize the possible noise in 

the result set. To achieve similar results in the patent 

retrieval, researchers have exploited patent structure 

consisting of various fields available in patent text [8].  

Several post processing approaches have also been proposed 

to improve patent retrieval using patent classification codes 

(IPC) that identify patents by technical subject domain.   

Previous works on query formulation have utilized query 

expansion to effectively capture user query intents [22], [23] 

and query reduction to negate the effect of ambiguous terms 

present in the huge patent queries [24].  Some of the early 

works on query formulation have used claims [25], [26] 

while few researchers have reported best performance over 

all other fields when description field and more specifically 

background summary of description field has been used as 

the source for extracting the query terms [12], [8]. However, 

Gobeill et al. [27] in their experiment suggest that use of 

description field degrades the performance as it contains 

more noise than information. Ganguly et al. [28] segmented 

the query based on various patent fields and then interleave 

the retrieval results of each of the query. Cetintas and Si [9] 

propose an automated patent retrieval approach by 

combining terms extracted from different fields and 

assigning them weights. Researchers have also utilized 

hierarchical structure of international patent classification 

(IPC) codes for retrieval as well as re-ranking and filtering at 

post-processing stage [29]. Mahdabi et al. [17] constructed a 

query specific patent lexicon from IPC definition and 

proposed proximity based framework. Giachanou et al. [30] 

have used patent classification codes to organize patents 

topic-wise by dividing the patent collection in to 

sub-collections and develop a method to effectively select 

relevant collection for the required prior art search. Graf et al. 

[13] explored the IPC codes to identify the similarity between 

patent documents which do not share similar terms.  Mase et 

al. [31] propose a two stage patent retrieval method 

considering the claim structure. They used IPC to improve 

the recall while exploring claim structure to improve the 

precision.  

Based on the literature review, it is observed that focus of the 

previous works is mostly on query formulation that exploits 

various metadata available in patent text.  There is no work 

which attempts to know the interaction effect of technical 

domains and patent structure on the patent retrieval 

performance i.e. which particular field or combination of 

fields is important for effective retrieval when query belongs 

to a specific technical domain.  

III. EXPERIMENTAL DESIGN 

In this section, we first discuss about dataset and evaluation 

metric and then develop hypotheses for examining the effect 

of domain specific queries and combination of various patent 

fields on prior art search. We then explain methodologies for 

conducting our experiments. This study does not attempt to 

improve the overall effectiveness of the retrieval; rather 

different experiments are carried out to support the initial 

assumption mentioned in the introduction section.  

A. Testing Collections and Pre-Processing 

For the experiments, CLEF-IP 2011 datasets is used which 

consists of 3.5 million patent documents representing 1.5 

million patents published by European Patent Office (EPO) 

and World Intellectual Property Organization (WIPO). The 

retrieval experiments described in this paper are implemented 

using Terrier which is a high performance and scalable 

information retrieval platform suitable for patent retrieval 

task. During indexing and retrieval, both documents and 

queries are stemmed using the porter stemmer. Patent 

specific stop-words  available from US Patent and Trademark 

Office (USPTO) are removed as they appear so frequently in 

patent text that they lose their usefulness as search terms [32]. 

In the implementation, each section of a patent such as title, 

abstract, claims, IPC and description is indexed in a separate 

field.  

However, when a query is processed, all indexed fields are 

targeted as this generally offers best retrieval performance 

[33]. The relevance assessment is provided for the topic set 

(queries) which are patents and have title, abstract, IPC, 

description, and claims sections. Only English topic subset 

which corresponds to 1351 patents is used. Total size of the 

dataset is approximately 20GB compressed data or 100GB 

uncompressed data. 
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B. Evaluation 

Relevance judgments for the English language topics 

provided by CLEF-IP are used for evaluation. In general, 

various measures such as Recall, Precision and Mean 

Average Precision (MAP) are used to evaluate the 

performance of IR techniques.  

MAP and precision give good and intuitive evaluation for IR 

task emphasizing precision. However, for the recall focused 

IR tasks such as patent retrieval, recall is a preferred metric 

for evaluation. Recall is the fraction of relevant documents 

that are retrieved. In this study recall@1000 (recall for top 

1000 retrieved records) are reported while comparing and 

analyzing the result: 

C. Hypotheses 

Following three sets of hypotheses are defined: 

1.  Effect of technical domain (IPC sections): 

H0:  The mean recall of the IPC sections are equal 

H1: The mean recall of the at least one IPC section is 

different 

2.  Effect of patent structure (patent field combinations): 

H0: The mean recall of all field combinations are equal 

H1: The mean recall of at least one field/field combination is 

different 

3. Combined effect of technical domain and patent structure: 

H0: There is no interaction between the field combinations 

and IPC sections for recall 

H1: There is interaction between the field combinations and 

IPC sections for recall 

To test the hypotheses, a two-way analysis of variance 

(ANOVA) is conducted using statistical tool SPSS 21 that 

examines the influence of technical domain and patent 

structure on the recall score of the patent retrieval. The 

technical domain is represented by IPC sections and the 

patent structure is represented by various patent fields or 

combination of fields. 

D. Methodology 

After indexing of patent fields, query formulation is 

considered as one of the major task in patent retrieval to fetch 

all the patents which are relevant to the query patent [8], [34].  

In this paper, various experiments have been carried out to 

explore the possible permutations and combinations of 

available fields in patent text. Topic patents are clustered 

based on the IPC codes in order to evaluate the effect of the 

technical domains on the patent retrieval. IPC is a 

hierarchical classification system used to categorize patents 

according to the technical fields. This classification scheme 

contains more than 70,000 classification symbols and each 

patent is associated with one or more classification symbols.  

The IPC embodies 8 broad technical sections, labeled A 

through H. For example, a patent is assigned one IPC H03C 

3/00. This is further illustrated in Fig. 1 and Fig. 2. 

 

 
Fig. 1. Components of an IPC classification 

 
Fig. 2. A hierarchical representation of the IPC 

 

The distribution of these IPC sections over English topic 

set of CLEF-IP 2011 is given in the Table 1 below.  

 

Table-1. IPC section distribution 

* Number of patent topics (exclusively with single IPC 

section) after populating claim and description fields from 

external sources 

 

It is suggested that in a standard IR evaluation approach, a set 

of minimum 50 queries is needed [35].  However, the number 

of query patents in IPC section D and section E were 

observed to be less. This is mainly because the claim and 

description fields for these IPCs were missing for most of the 

query patent and hence they were excluded from the topic 

subset of the CLEF-IP 2011 dataset.  

 

 

 

IPC 

Section 
Description 

No. of patent 

topics 

(Multiple IPC 

section) 

No. of patent 

topics 

(Exclusively 

single IPC 

section) 

A 

Human 

Necessities 

250 190 

B  

Performing 

Operations; 

Transporting 

213 128 

C  

Chemistry; 

Metallurgy 

150 84 

D 

Textiles; 

Paper 

23 15 (51*) 

E 

Fixed 

Constructions 

18 10 (87*) 

F 

Mechanical 

Engineering; 

Lighting; 

Heating; 

Weapons; 

Blasting 

143 91 

G Physics 263 153 

H Electricity 291 223 

http://www.ijeat.org/
http://www.wipo.int/classifications/ipc/ipcpub/?notion=scheme&version=20180101&symbol=none&menulang=en&lang=en&viewmode=f&fipcpc=no&showdeleted=yes&indexes=no&headings=yes&notes=yes&direction=o2n&initial=A&cwid=none&tree=no&searchmode=smart#k4291974
http://www.wipo.int/classifications/ipc/ipcpub/?notion=scheme&version=20180101&symbol=none&menulang=en&lang=en&viewmode=f&fipcpc=no&showdeleted=yes&indexes=no&headings=yes&notes=yes&direction=o2n&initial=A&cwid=none&tree=no&searchmode=smart#k4320606
http://www.wipo.int/classifications/ipc/ipcpub/?notion=scheme&version=20180101&symbol=none&menulang=en&lang=en&viewmode=f&fipcpc=no&showdeleted=yes&indexes=no&headings=yes&notes=yes&direction=o2n&initial=A&cwid=none&tree=no&searchmode=smart#k4373787
http://www.wipo.int/classifications/ipc/ipcpub/?notion=scheme&version=20180101&symbol=none&menulang=en&lang=en&viewmode=f&fipcpc=no&showdeleted=yes&indexes=no&headings=yes&notes=yes&direction=o2n&initial=A&cwid=none&tree=no&searchmode=smart#k4419231
http://www.wipo.int/classifications/ipc/ipcpub/?notion=scheme&version=20180101&symbol=none&menulang=en&lang=en&viewmode=f&fipcpc=no&showdeleted=yes&indexes=no&headings=yes&notes=yes&direction=o2n&initial=A&cwid=none&tree=no&searchmode=smart#k4428879
http://www.wipo.int/classifications/ipc/ipcpub/?notion=scheme&version=20180101&symbol=none&menulang=en&lang=en&viewmode=f&fipcpc=no&showdeleted=yes&indexes=no&headings=yes&notes=yes&direction=o2n&initial=A&cwid=none&tree=no&searchmode=smart#k4439586
http://www.wipo.int/classifications/ipc/ipcpub/?notion=scheme&version=20180101&symbol=none&menulang=en&lang=en&viewmode=f&fipcpc=no&showdeleted=yes&indexes=no&headings=yes&notes=yes&direction=o2n&initial=A&cwid=none&tree=no&searchmode=smart#k4468365
http://www.wipo.int/classifications/ipc/ipcpub/?notion=scheme&version=20180101&symbol=none&menulang=en&lang=en&viewmode=f&fipcpc=no&showdeleted=yes&indexes=no&headings=yes&notes=yes&direction=o2n&initial=A&cwid=none&tree=no&searchmode=smart#k4494117
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To overcome this shortcoming, online patent databases such 

as Google-patents[36]  and Espacenet[37] were used to 

populate missing information. For the experiment, a subset of 

50 query patents is selected randomly for each of the IPC 

section where query patents belong to a single IPC section 

only. 

Detail of all the fields, combination of fields used in the 
query formulation and their abbreviations is given in Table 2. 
For each of eight IPC specific topic sets, 18 different 

combinations of patent field combinations have been used to 

formulate queries. This implies to a total of 144 retrieval 

experiments which have been carried out.  

The overall architecture of the retrieval system is illustrated 

in Fig. 3.  

Probabilistic ranking function BM25 as suggested by 

Robertson et al. [38] is used for retrieving and scoring the 

documents with the default parameters (b = 0:75, k1 = 1:2, k3 

= 1000) as BM25 scores are slightly more effective in 

practice for patent retrieval [39].  

Given a query Q, containing keywords q1,q2…..qn, the 

BM25 score of a document D is:  
 

 
Where tfD

t is the frequency of term t in document D; dl is the 

document length; dft is the document frequency of term t;  

dlavg is the average document length in the entire collection;  

tfQ
t is query term weight =(k3+1) tf/k3+tf ; tf is the frequency 

of term t in query Q; k1 and k3 are term-frequency influence 

parameter and b is the document normalization influence 

parameter. 

 

Table-2. Patent fields with their abbreviations 

Sno Patent field name Abbreviation 

1 Title T 

2 International Patent Classification 

(IPC) 

I 

3 Abstract A 

4 Claims C 

5 Full Description (DESC) D 

6 Description contains background of 

invention only (DBS) 

Dbs 

7 Title + Abstract TA 

8 Abstract + Claims AC  

9 Abstract + IPC AI 

10 Claim + IPC CI 

11 DESC + IPC ID 

12 DBS + IPC IDbs 

13 Abstract + DESC AD 

14 Abstract + DBS ADbs 

15 Title + Abstract + Claims TAC 

16 Title + Abstract + Claims  + IPC TACI 

17 Title + Abstract + Claims  + IPC + 

DESC 

TACID 

18 Title + Abstract + Claims  + IPC + 

DBS 

TACIDbs 
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Fig. 3. Patent retrieval system architecture 

 

IV. RESULT AND DISCUSSION 

In this section, the results of the retrieval experiments are 

analyzed and discussed.  A Factorial ANOVA is conducted to 

compare the main effects of two independent variables i.e.  

IPC sections and patent structure, and the interaction effect 

between these two on the recall metric of the patent retrieval 

experiments. To obtain the main effect and simple effects 

test, statistical tool SPSS 21 is used. 

As given in Table 3, the recall score is analyzed with an 

18X8, field combinations x IPC sections, factorial ANOVA.  

Each effect was tested with a MSE of .095.  All the effects are 

statistically significant at the 0.05 significant level. The main 

effect for field combinations yield an F ratio of F(17, 7,056) = 

13.03, p < 0.001 indicating significant different in the recall 

score between various field combinations. The main effect 

for IPC sections yield an F ratio of F(7, 7,056)=63.07, p < 

0.001, indicating a significant difference in recall score 

between various IPC sections. Significant (p  .05) effects are 

also found for the main effect of field combinations X PC 

sections interaction, F(119, 7,056) = 1.84, p <0.001. 
More interesting than the main effect of field combinations 

and IPC sections, however, is how the effect of various field 

combinations changed for difference IPC sections.  As 

Pedhazur and Schmelkin[40] suggest that if interaction 

effects are present then the interpretation of main effect in 

isolation may be misleading. The significant interaction is 

further investigated by testing the simple main effects of IPC 

sections for each of the field combinations. Bonferroni 

adjustment is used for multiple comparisons and mean 

difference is considered at the .05 significant level. 

Considering the page restrictions, lengthy pairwise 

comparison table with more than 2000 rows generated due to 

18X8 factorial ANOVA is not reported in this paper. 

However, this has been deposited in the Open Science 

Framework (OSF) repository (DOI 

10.17605/OSF.IO/ZURAS) for reference purpose.  Mean 

recall@1000 for various field combinations and IPC section 

is mentioned in Table 4.  

 

Table-3. Tests of Between-Subjects Effects 

Dependent Variable: Recall@1000 

Source Type III Sum of Squares df Mean Square F Sig. 

Corrected Model 84.126a 143 .588 6.166 .000 

Intercept 1699.471 1 1699.471 17,813.780 .000 

field_combination 21.136 17 1.243 13.032 .000 

ipc_section 42.121 7 6.017 63.073 .000 

field_combination * ipc_section 20.868 119 .175 1.838 .000 

Error 673.157 7,056 .095   

http://www.ijeat.org/
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Total 2456.753 7,200    

Corrected Total 757.282 7,199    

a. R Squared = .111 (Adjusted R Squared = .093) 

 

Further investigation of significant difference between mean 

recall score (p<0.05) indicate that field ‘I” yields 

significantly lower recall than any other field or combination 

of fields for IPC section A and IPC section C. All other field 

combinations give equal recall for these two IPC sections. In 

case of IPC section B, field combination 'ADbs', 'AI', 'IDbs' 

and 'TACIDbs' perform significantly better than 'I'. 

Interestingly for IPC section 'D', there is no statistically 

significant difference found in mean recall score amongst 

various fields or field combinations except 'AI' and 'T'. 'AI' 

gives better recall than 'T'. As far as IPC section 'E' is 

concern, an inverse pattern is on observed.  'I' performed 

better than 'A', 'AC', 'AD', 'ADbs', 'C', 'D', 'Dbs', 'ID', 'T', 

'TAC' and 'AI' gives significantly better result than 'C', 'D' and 

'T'. In case of IPC section 'F', combination 'AI' perform better 

than 'A', 'C' and 'T'. However, for other fields or combination 

of fields including 'I', there is no significant difference in 

terms of recall.  Similar to most of the other IPC sections, 'I' 

gives lower recall as compared to other field combination 

except 'T' in IPC section 'G' and field 'T' gives lower recall 

than field combination 'AC', 'ADbs', 'AI', 'CI', 'Dbs', 'TAC', 

'TACI' and 'TACIDbs'. However, there is no significant  

difference in mean recall between 'T' and 'I'. For IPC section 

'H', mean recall is always lower as compared to 'AD', 'ADbs', 

'CI', 'Dbs', 'ID', 'IDbs', 'TAC', 'TACI', 'TACID' and 

'TACIDbs'. However, for all other combinations, there is no 

significant difference found for mean recall score.  

Apart from the analysis based on two way anova, the 

investigation of the three best performing field combinations 

with respect to each technical domain discussed below may 

provide useful insights. 

 

 

 

Table-4. Mean Recall@1000 

 

The IPC section 'A' belongs to inventions related to human 

necessities consisting of areas such as agriculture, 

food-stuffs, personal/domestic articles, health care etc. It is 

observed that the combination of 'IDbs' yields best result. 

However, a slightly lower recall is achieved when 

combination 'TACIDbs' and 'TACI' are used. It is evident that 

patent classification proves to be an important field for 

effective query formulation, as it boost recall score for human 

necessities domain. Experiment also shows that rather than 

using lengthy description field to formulate the query, 

background of the invention (which is a part of broader 

description field) appears to be the best source for extracting 

terms for this technical domain.  

The IPC B section belongs to performing various operations 

such as printing, transporting, shaping, nanotechnology etc. 

Result shows that the abstract and background of the 

inventions are the important fields while patent classification 

code helps to improve the recall score.  

For IPC section C which covers chemistry and metallurgy 

related patents, experiment result favors the combination of 

all the fields i.e TACIDbs as source to formulate effective 

search query.  

 

 

 

 

 

 

 

  IPC Sections 

Field 

Combination 
IPC_A IPC_B IPC_C IPC_D IPC_E IPC_F IPC_G IPC_H Marginal 

A 0.539 0.438 0.559 0.411 0.28 0.432 0.56 0.375 0.449 

AC 0.587 0.498 0.542 0.448 0.28 0.465 0.59 0.45 0.483 

AD 0.606 0.496 0.569 0.438 0.274 0.478 0.564 0.48 0.488 

ADbs 0.625 0.549 0.577 0.478 0.278 0.507 0.606 0.48 0.512 

AI 0.616 0.552 0.588 0.628 0.493 0.669 0.628 0.421 0.574 

C 0.588 0.503 0.539 0.419 0.254 0.442 0.581 0.452 0.472 

CI 0.612 0.519 0.568 0.523 0.385 0.521 0.6 0.479 0.526 

D 0.606 0.488 0.562 0.428 0.247 0.486 0.559 0.483 0.483 

Dbs 0.614 0.524 0.558 0.457 0.272 0.519 0.589 0.481 0.502 

I 0.261 0.31 0.191 0.443 0.508 0.598 0.228 0.236 0.347 

ID 0.608 0.493 0.563 0.477 0.279 0.497 0.559 0.485 0.495 

IDbs 0.646 0.553 0.569 0.527 0.339 0.568 0.6 0.503 0.538 

T 0.492 0.351 0.439 0.378 0.236 0.41 0.364 0.285 0.369 

TA 0.527 0.455 0.493 0.453 0.305 0.459 0.563 0.385 0.455 

TAC 0.596 0.503 0.546 0.452 0.285 0.46 0.597 0.459 0.487 

TACI 0.644 0.515 0.577 0.512 0.381 0.526 0.607 0.47 0.529 

TACID 0.62 0.502 0.581 0.471 0.292 0.507 0.579 0.482 0.504 

TACIDbs 0.645 0.54 0.612 0.5 0.338 0.522 0.6 0.492 0.531 

Marginal 0.580 0.488 0.535 0.469 0.318 0.504 0.554 0.439   
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Inventions under IPC section D cover technologies related to 

textile and paper such as spinning, weaving, sewing, 

embroidery, paper-making etc. For this domain, combination 

of abstract and patent classification is a clear winner in terms 

of recall. Similar results is also observed for IPC section F 

and IPC section G. IPC F is related to mechanical 

engineering, lighting heating, weapons, blasting etc. while 

IPC G is meant for physics, instrumentation and information 

& communication technologies. Experimental result shows 

that for IPC section G, effective query can also be formulated 

when keywords are generated from 'TACI'.  

Interestingly, for IPC section E which covers construction 

domains such as building of roads, railways, bridges, 

sewerages along with earth drilling & mining, only patent 

classification is more than sufficient to give comparatively 

higher recall. 

As far as IPC section H is concerned which covers electrical 

domain, it is observed that combination 'IDbs' yields better 

result. However, a slightly lower recall is achieved when 

combination 'TACIDbs' and 'ID' are used. Hence it can be 

derived that role of title, claim and abstract is minimal while 

background of the invention along with patent classification 

outperform other field combinations.  

It is also interesting to analyze the retrieval performance 

when a single field is used to formulate the query for each 

technical domain. As evident from Table 5, the patent 

classification code is not an effective field when it is used 

exclusively to formulate query across the domains except for 

IPC section E and IPC section F. This may be because the 

IPCs for these domains are well defined. In this experiment, 

patent classification has not been used at post processing for 

further filtering or ranking purpose. It is rather used as a 

supported field to yield better result. Our discussion with 

various IP search professionals reveal that IPC along with 

abstract, title and claims are the most preferred choice for 

query formulation across all the technical domains. However, 

our experiment shows that better results are achieved using 

various combinations of fields for different technical 

domains whereas the usage of single field is not that much 

effective. Out of all the single fields, background of the 

invention, which is a part of description field, performs better 

than any other fields. The description field as a whole is the 

lengthiest field comprising multiple aspects of the invention 

such as examples, tables, explanation of diagrams, 

definitions, technical background etc. This may be the reason 

for dilution of technical focus when query is generated from 

description field. However, background of the invention 

focuses on technical explanation of the invention, thus 

making it a better candidate for query formulation. 

 

Table-5. Mean Recall@1000 for single patent field 

  A C D Dbs I T 

IPC_A 0.539 0.588 0.606 0.614 0.261 0.492 

IPC_B 0.438 0.503 0.488 0.524 0.31 0.351 

IPC_C 0.559 0.539 0.562 0.558 0.191 0.439 

IPC_D 0.411 0.419 0.428 0.457 0.443 0.378 

IPC_E 0.28 0.254 0.247 0.272 0.508 0.236 

IPC_F 0.432 0.442 0.486 0.519 0.598 0.41 

IPC_G 0.56 0.581 0.559 0.589 0.228 0.364 

IPC_H 0.375 0.452 0.483 0.481 0.236 0.285 

 

Taking view of the above results, it becomes evident that 

there is interaction between technical domains, which are 

represented by patent classification codes, and patent 

structure, which consists of various fields. This proves our 

initial assumption that a single query formulation strategy 

cannot be effective across all the technical domains. For an 

effective patent retrieval system, subject specific 

search/retrieval techniques based on different query 

formulation settings need to be explored.  

V. CONCLUSION AND FUTURE WORK 

Finding similar patents is regarded as most important task in 

patent retrieval. Approaches proposed in the literature widely 

make use of query formulation as an effective technique for 

prior art search. In this study, different permutations and 

combinations of textual fields of patents have been used as a 

source to generate keywords for the query. Query patents 

have been categorized based on international patent 

classification codes to investigate the role of technical 

domain in the patent retrieval. Result of extensive 

experiments show that domain specific query formulation 

settings is needed in order to optimize the effectiveness of a 

patent retrieval. It is also established statistically that the 

subject domains and patent structure have their combined 

effect on patent retrieval. Use of various combinations of 

fields yield better results across different technical domains, 

whereas the usage of single field is not effective. Out of all 

the fields, background of the invention appears to be the best 

source for obtaining keywords while IPC may be supporting 

field to yield better results. In future work, further 

experiments would be required to find out effect of different 

settings of various IR techniques/algorithms on technical 

domains for effective retrieval. It would also be interesting to 

investigate the effect of IPC at post processing as well as 

effect of field based weighting methods and technical 

domains for patent retrieval.  
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