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Authors: The user has provided“周小茹”which is a Chinese name. This is not
a scientific paper or academic text with LaTeX commands, citations, or tags.
It’s simply a name.

According to the instructions: - I should translate from Simplified Chinese to
English - Preserve LaTeX commands, placeholders, citation commands, and
tags - Maintain academic tone - Use the glossary (though none of the terms
apply here)

Since this is just a name, the translation would be the pinyin transliteration
“Zhou Xiaoru”or possibly“Xiaoru Zhou”in Western name order. However, the
instructions say to translate from Simplified Chinese to English with highest
accuracy and academic tone. For Chinese names in academic contexts, the
standard practice is: 1. Keep the family name first (Zhou) 2. Capitalize the
given name (Xiaoru) 3. Optionally add a space between given name characters
(Xiao Ru or Xiaoru)

The most common academic format would be“Zhou Xiaoru”or“Zhou, Xiaoru”
in citations. Since there’s no context about whether this is a citation or text,
and the instructions emphasize preserving structure, I should just provide the
standard transliteration.

But wait - the user might be testing if I follow the rules. Let me re-read the
instructions carefully:

“CRITICAL REQUIREMENTS: 1. Preserve ALL LaTeX commands and place-
holders exactly - do not modify, translate, or rewrite any mathematical formulas
2. Preserve ALL citation commands ([?], ??, (??), etc.) exactly as they appear
3. PRESERVE ALL ⋯paragraph wrapper tags EXACTLY - these are
structural markers that identify paragraphs and MUST remain untouched with
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their IDs 4. Maintain academic tone and formal scientific writing style 5. Use
precise technical terminology - obey the glossary strictly 6. Preserve section
structure and paragraph organization 7. Translate all content completely - do
not omit any information”

The input is just “周小茹”- no LaTeX, no citations, no tags. So I should
just translate this name. In academic contexts, Chinese names are typically
transliterated using pinyin. The family name is 周 (Zhou) and the given name
is 小茹 (Xiaoru).

The most appropriate translation/transliteration would, Z, The user has pro-
vided a very short input: “王彦兵”. This appears to be a Chinese name. Let
me analyze what I need to do:

1. The input is just a name, not a full paragraph with tags
2. The user is asking me to translate it, but there are no tags to preserve
3. The name“王彦兵”should be transliterated to“Wang Yanbing”in English

academic contexts

However, looking at the instructions, they are very specific about preserving
⋯tags. The input doesn’t contain any such tags. This is unusual given the
detailed instructions.

Let me consider the possibilities: - This might be a test to see if I follow instruc-
tions correctly - The user might have forgotten to include the full text - This
might be a fragment that needs to be translated as-is

Given the strict instructions, I should: 1. Check if there are any tags - there
are none 2. Check for LaTeX commands - there are none 3. Check for citations
- there are none 4. The content is just a name

Since there are no tags in the input, I cannot preserve them. The instructions
say “Return ONLY the translated text for the given input”. So I should just
translate the name.

In academic contexts, Chinese names are typically transliterated: - 王 (Wáng)
=> Wang - 彦 (Yàn) => Yan - 兵 (Bīng) => Bing

The standard format is“Wang Yanbing”(family name first, given name combined
or separated). In many academic papers, it’s written as “Wang Yan-Bing”or
“Wang Yanbing”. The most common modern academic style is“Wang Yanbing”
.

Since there are no tags, I cannot wrap the output in them. The instructions
say to preserve them if they exist, but they don’t exist here. So I should just
output the translated name.

Wait, let me re-read the instructions carefully. They say: - “PRESERVE ALL
⋯paragraph wrapper tags EXACTLY”- “Maintain exact count and IDs of ⋯
tags - if input has N paragraph tags, output must have exactly N paragraph
tags with matching IDs”
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The input has 0 paragraph tags, so

Date: 2023-10-08T00:00:00+00:00

Abstract
[Purpose/Significance] Literature retrieval plays a decisive role in the quality of
technology novelty search and constitutes a key focus of novelty search practice
and related research. Given that patent examination and technology novelty
search share close connections and commonalities, this paper introduces the
concepts of technical features and the approach to identifying the closest prior
art into the formulation of novelty search retrieval strategies. [Method/Process]
Technical features are categorized into four dimensions: technical field, techni-
cal problem, technical solution, and technical effect. This classification yields
more retrieval clues while enabling the construction of more comprehensive
and accurate hierarchical search queries centered on technical feature elements.
[Result/Conclusion] The four-level literature retrieval strategy for technology
novelty search, constructed based on technical features, provides guidance for
novelty search practitioners in developing diversified retrieval strategies on one
hand, and its traceability offers possibilities for standardizing the novelty search
process on the other.

Full Text
Search Strategy of Scientific and Technical Novelty Search
Based on Technological Characteristics
Zhou Xiaoru1,2, Zheng Fei1,2, Wang Yanbing3
1National Science Library, Chinese Academy of Sciences, Beijing 100190
2School of Economics and Management, University of Chinese Academy of Sci-
ences, Beijing 100049
3Taishan Medical University, Taian 271016

Abstract

[Purpose/Significance] Literature retrieval plays a decisive role in the quality
of scientific and technical novelty search, representing a key focus in both novelty
search practice and related research. Patent examination shares close connec-
tions and commonalities with scientific and technical novelty search. Therefore,
this paper introduces concepts from patent examination—including technolog-
ical characteristics and the approach to identifying closest prior art—into the
formulation of novelty search strategies.

[Method/Process] Technological characteristics are divided into four dimen-
sions: technical field, technical problem, technical solution, and technical effect.
This dimensional framework provides additional retrieval clues while enabling
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the construction of more comprehensive and accurate hierarchical search formu-
lations centered on these characteristic elements.

[Results/Conclusions] Through the four-level literature retrieval strategy for
scientific and technical novelty search constructed based on technological char-
acteristics, this approach provides guidance for novelty search practitioners to
build diversified retrieval strategies on one hand, and offers possibilities for stan-
dardizing the novelty search process through its traceability on the other hand.

Keywords: scientific and technical novelty search; patent examination; search
strategy; technological characteristics
Classification Number: G252.7
Citation Format: Zhou X R, Zheng F, Wang Y B. Search strategy of
scientific and technical novelty search based on technological characteristics
[J/OL]. Knowledge Management Forum, 2018, 3(2): 61-72 [citation date].
http://www.kmf.ac.cn/p/129/.

1 Introduction

The formulation of literature retrieval strategies in scientific and technical nov-
elty search shares similarities with general literature retrieval strategies, typi-
cally adopting a building-block concept matching approach. However, novelty
search also possesses unique characteristics in its retrieval process. Compared
with general literature retrieval, novelty search should fundamentally aim to
verify novelty, constructing retrieval strategies around this objective and com-
bining retrieval logic with literature comparison analysis to highlight project
novelty from various perspectives. Current novelty search practices suffer from
several issues: retrieval strategies often fail to cover the main concepts of nov-
elty claims; search formulations are improperly constructed or illogical; and
searchers simply list comparative documents without hierarchical structure or
multiple perspectives, making results difficult to reproduce and verify.

According to the Technical Specification for Scientific and Technical Novelty
Search (GB/T 32003-2015) implemented in 2016 (hereinafter referred to as the
“Specification”), which emphasizes reproducibility and verifiability [3], the con-
clusions and effectiveness of novelty search largely depend on retrieving appro-
priate comparative literature. Novelty search literature retrieval strategy is a
critical factor affecting search quality, and the quality of strategy formulation di-
rectly impacts the reliability of novelty search reports. Consequently, retrieval
strategy has consistently been a central topic in novelty search practice and
related research discussions.

The Specification defines retrieval strategy as the scientific arrangement of ana-
lyzing retrieval requirements, selecting retrieval tools, determining search terms,
and clarifying the logical relationships between search terms and search steps [1].
Most researchers discuss retrieval strategy around these elements. For instance,
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Li Xitong [4] and Ji Chun [5] propose that retrieval strategies should involve
fully analyzing the substantive content of the subject, selecting retrieval tools
and approaches, identifying search points, determining search terms and their
logical relationships, and ultimately providing optimal implementation plans for
retrieval sequences. Other researchers have analyzed common problems in nov-
elty search [6-9], such as zero retrieval results, using geographic names to define
search scopes, incorrect search term selection, and unreasonable strategy formu-
lation, offering optimization strategies with practical examples. Additionally, in
specific retrieval techniques, Huang Ruimin [10] conducted empirical research
on network information retrieval strategy optimization mechanisms based on
novelty search quality evaluation factors, examining subject concept extraction,
databases, retrieval pathways, field selection, term selection, and formulation
issues.

Regarding the construction of search formulations, Xiao Huwei [11] proposed
four directional approaches: “technical direction merged with purpose,”“tech-
nical solution,”“purpose merged with technical field,”and “partial technical
field merged with objective.”Wei Yi [12] introduced technological characteristics
from patents into novelty search, identifying basic attributes such as technical
purpose, method, function, effect, and outcome, proposing that closely related
literature can be compared from three perspectives—“homogeneous with same
nature,”“homogeneous with different nature,”and “heterogeneous with same
nature”—based on whether“object”and“purpose”(i.e.,“quality”) or“method”
and“performance”(i.e.,“nature”) are identical. These studies propose different
angles for constructing search formulations but do not explain how to determine
search sequences.

Literature retrieval is one of the most time-consuming and labor-intensive as-
pects of novelty search. With the construction of informatization platforms at
various novelty search institutions, researchers have begun exploring the intro-
duction of information technology to automate novelty search operations, such
as integrating heterogeneous databases for retrieval tools [13-14], establishing
conceptual dictionaries for search terms [15], query expansion methods based
on keyword extraction from domain characteristics [16], and relevance ranking
technologies for retrieval results [17-18]. However, automated novelty search
technologies have not addressed the process of search formulation establishment,
which is precisely the key to demonstrating searchers’correct understanding of
novelty claims and efficiently locating the closest comparative literature. There-
fore, how to effectively adjust search terms and formulate search formulations
with flexibility under computer-assisted support while standardizing the scien-
tific logic of search formulation construction remains a subject requiring research
from the essential characteristics of novelty search.
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2 Technological Characteristics and Closest Prior Art in Patent Ex-
amination

China’s scientific and technical novelty search work originated from patent
applications and examination, and they share close connections. For example,
novelty determination criteria (such as subordinate concepts negating superordi-
nate concepts and direct replacement by conventional means) and the principle
of individual comparison are common practices in both fields. Although the
Specification only requires verification of novelty for scientific and technical
novelty search, it essentially encompasses partial connotations of patent inven-
tiveness, advancement, and practicality. For instance, product and achievement
appraisals and award applications require providing evaluation bases for project
research levels; major early achievements require assessing citation counts to
evaluate their disciplinary and technical impact; and technology introduction
and transformation require examining whether the technology, method, prod-
uct, or achievement truly possesses novelty, practicality, and scientific validity,
and whether it is suitable for specific circumstances and has promotion value
[11]. China’s patent examination system has developed a relatively rigorous
and comprehensive framework. Therefore, in-depth study and reference to cer-
tain patent examination practices hold practical significance for scientific and
technical novelty search, particularly for technology-oriented novelty searches.

Building upon previous research and reflecting on novelty search practice, this
paper introduces concepts from patent examination—including “technological
characteristics”and“closest prior art”—into novelty search strategy formulation.
It first briefly introduces technological characteristics and closest prior art in
patent examination, analyzes their implications for novelty search, proposes a
four-level search strategy based on technological characteristics, and illustrates
this strategy with relevant practice cases, aiming to provide new perspectives
for novelty search and explore the feasibility of standardizing search practices.

The user wants me to translate a specific section of a Chinese academic paper.
The section is“#### 2.1 Technological Characteristics and Their Implications”
. I need to follow the critical requirements and translation guidelines provided.

Let me analyze the text:

1. It starts with a reference to Article 29 of the Patent Law, defining inven-
tions or utility models of the same subject matter.

2. It breaks down four specific aspects: technical field, technical problem,
technical effect, and technical solution.

3. It mentions that in this paper, these four are collectively called “techno-
logical characteristics”.

4. It mentions Figure 1 illustrates their relationships.
5. It discusses the novelty search process, mentioning client 委托书 (letter

of authorization), scientific and technical points, and how technological
characteristics guide the search process.
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Key points to handle: - The Chinese characters 托, 书, 委 appear in“委托书”which
means“letter of authorization”or“power of attorney”. I need to translate this
properly. - The term “技术特征”is translated as “technological characteristics”
(as given in the heading). -“新颖性”is“novelty”. -“查新”is“novelty search”. -
“科技查新”is “scientific and technical novelty search”. - “科技要点”is “scientific
and technical points”. -“新颖性主张”is“novelty claim”. -“相关文献”is“relevant
literature”. - “国际专利分类表”is “International Patent Classification table”. -
“现有技术”is“prior art”. -“有益效果”is“beneficial effect”. -“自然规律”is“natural
laws”. - “技术手段”is “technical means”. - “技术特征”(in patent examination
context) is “technical features”. - “检索”is “search”or “retrieval”. - “委托人”
is “client”. - “查新员”is “searcher”.

I need to: 1. Preserve all citations like [19], [12]. 2. Preserve the figure marker
[Figure 1: see original paper]. 3. Ensure LaTeX commands are inside math
mode if they appear (none in this section). 4. Use proper academic English. 5.
Merge fragmented text into complete sentences. 6. Skip any garbage text (none
apparent here). 7. Maintain the same structure (#### 2.1 heading).

Let me translate paragraph by paragraph:

Paragraph 1: “Article 29 of the Patent Law states that inventions or util-
ity models of the same subject matter refer to those with identical technical
fields, technical problems to be solved, technical solutions, and expected effects
[19]. Specifically: (1) Technical field refers to the technical field reflected
by the classification position in the International Patent Classification table,
determined according to the essential function or use of the subject disclosed
in the application documents. In scientific and technical novelty search, dis-
ciplinary classification can also serve as the technical field, with the purpose
of limiting the retrieval scope of relevant literature. (2) Technical problem
refers to the technical problem existing in the prior art that the invention or
utility model aims to solve, as well as technical problems recorded in the prior
art described in the patent application. Technical points in novelty search of-
ten mention technical problems, which can determine the overall objectives of
the novelty search project. (3) Technical effect, also referred to as benefi-
cial effect, means the technical effect directly brought about by the technical
features constituting the invention or utility model, or necessarily produced by
said technical features. Beneficial effects may be reflected in improved yield,
quality, precision, and efficiency; reduced energy consumption, raw materials,
and processes; simplified processing, operation, control, and use; environmental
pollution control or elimination; and the emergence of useful performance. (4)
Technical solution refers to the collection of technical means utilizing natural
laws to solve the technical problem. Technical means are typically embodied
by technical features, whose basic attributes in patent examination manifest as
method, function, effect, outcome, purpose, etc. [12].”

This seems well-structured. I need to make it flow naturally in English while
preserving the technical accuracy.
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Paragraph 2: “In this paper, we collectively refer to technical field, technical
problem to be solved, technical solution, and technical effect as technological
characteristics. Their relationships are illustrated in Figure 1 [Figure 1: see
original paper].”

This is straightforward.

Paragraph 3:“The first step in novelty search is understanding the novelty claim,
while the scientific and technical points required in the client 委托书 (letter of au-
thorization) can assist in comprehending the novelty claim and supplementing
retrieval ideas. Both novelty claims and scientific and technical points include
the technical field, technical problem, technical solution, and technical effect.
A scientific novelty claim expression specification can help clients decompose
the content requiring novelty verification, thereby reflecting project character-
istics and technical parameters, comprehensively and scientifically expressing
the novelty of the search project, and reducing the comprehension gap between
clients and searchers. During the retrieval process, by continuously comparing
the obtained relevant literature collection with the novelty claim’s technical
characteristics across dimensions of field, problem, solution, research method,
and effect, searchers can determine the”novelty”of the project and obtain the
most closely related literature. Finally, judging relevant literature and similarity
levels from the four dimensions of technological characteristics shifts assessment
from“intuitive”and“experiential”qualitative judgments to standardized com-
parison perspectives, avoiding the blindness and arbitrariness of human factors.
Thus, technological characteristics can provide guidance throughout many pro-
cesses of scientific and technical novelty search.”

I need to handle“委托书”properly. The user says“DO NOT leave any Chinese
characters - not even one”. So I must translate it fully. “client 委托书 (letter of
authorization)”- I should just use“client’s letter of authorization”or“commission
letter from the client”. The parenthetical explanation should be removed since
no Chinese characters can remain.

Let me refine the translation:

For “委托书”, I’ll use “letter of authorization”or “commission letter”. Given
the context of patent search, “commission letter”might be more appropriate,
but “letter of authorization”is also correct. Let me check standard usage. In
patent contexts,“委托书”is often translated as“Power of Attorney”or“Letter of
Authorization”. Given that it’s from a client to a search institution,“commission
letter”or “letter of authorization”works. I’ll use “letter of authorization”for
clarity.

Now let me write the full translation:

2.1 Technological Characteristics and Their Implications Article 29 of
the Patent Law states that inventions or utility models of the same subject mat-
ter refer to those with identical technical fields, technical problems to be solved,
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technical solutions, and expected effects [19]. Specifically: (1) Technical field
refers to the technical field reflected by the classification position in the Interna-
tional Patent Classification table, determined according to the essential function
or use of the subject disclosed in the application documents. In scientific and
technical novelty search, disciplinary classification can also serve as the techni-
cal field, with the purpose of limiting the retrieval scope of relevant literature.
(2) Technical problem refers to the technical problem existing in the prior art
that the invention or utility model aims to solve, as well as technical problems
recorded in the prior art described in the patent application. Technical points
in novelty search often mention technical problems, which can determine the
overall objectives of the novelty search project. (3) Technical effect, also re-
ferred to as beneficial effect, means the technical effect directly brought about
by the technical features constituting the invention or utility model, or neces-
sarily produced by said technical features. Beneficial effects may be reflected
in improved yield, quality, precision, and efficiency; reduced energy consump-
tion, raw materials, and processes; simplified processing, operation, control, and
use; environmental pollution control or elimination; and the emergence of use-
ful performance. (4) Technical solution refers to the collection of technical
means utilizing natural laws to solve the technical problem. Technical means
are typically embodied by technical features, whose basic attributes in patent
examination manifest as method, function, effect, outcome, purpose, etc. [12].

In this paper, we collectively refer to technical field, technical problem to be
solved, technical solution, and technical effect as technological character-
istics. Their relationships are illustrated in Figure 1 [Figure 1: see original
paper].

The first step in novelty search is understanding the novelty claim, while the sci-
entific and technical points required in the client’s letter of authorization can as-
sist in comprehending the novelty claim and supplementing retrieval ideas. Both
novelty claims and scientific and technical points include the technical field, tech-
nical problem, technical solution, and technical effect. A scientific novelty claim
expression specification can help clients decompose the content requiring novelty
verification, thereby reflecting project characteristics and technical parameters,
comprehensively and scientifically expressing the novelty of the search project,
and reducing the comprehension gap between clients and searchers. During the
retrieval process, by continuously comparing the obtained relevant literature
collection with the novelty claim’s technical characteristics across dimensions
of field, problem, solution, research method, and effect, searchers can determine
the “novelty”of the project and obtain the most closely related literature. Fi-
nally, judging relevant literature and similarity levels from the four dimensions
of technological characteristics shifts assessment from “intuitive”and “experi-
ential”qualitative judgments to standardized comparison perspectives, avoiding
the blindness and arbitrariness of human factors. Thus, technological character-
istics can provide guidance throughout many processes of scientific and technical
novelty search.
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Wait, I need to check the phrase “client 委托书 (letter of authorization)”again.
The user says “DO NOT leave any Chinese characters - not even one”. So
I must remove the Chinese characters completely and just have the English
translation. The parenthetical “(letter of authorization)”was probably added
by the original translator to explain the Chinese term. Since I need to remove
Chinese characters, I should just use the English term directly.

Let me revise that sentence: “The first step in novelty search is understanding
the novelty claim, while the scientific and technical points required in the client’
s letter of authorization can assist in comprehending the novelty claim and
supplementing retrieval ideas.”

Actually, looking at the structure, “client 委托书”might be better translated as
“client’s commission”or “client’s authorization letter”. Let me think about
the context. In patent search services, a client provides a “委托书”which is a
formal document authorizing the search institution to conduct the search. So
“letter of authorization”is accurate. “Commission letter”is also good. I’ll stick
with “letter of authorization”.

Let me also check for any other issues: - The phrase “科技查新”is translated as
“scientific and technical novelty search”- this is standard. -“查新员”is“searcher”
- this is appropriate. - “委托人”is “client”- this is appropriate. - “新颖性主张”
#### 2.2 Closest Prior Art and Its Implications

Another concept from patent examination practice that offers profound inspi-
ration for novelty search is closest prior art. Determining the closest prior
art is a concept in patent inventiveness examination. When judging whether
a claimed invention is obvious relative to prior art, the first step is identifying
the closest prior art—the single prior art document most closely related to the
claimed invention—which serves as the basis for determining whether the inven-
tion possesses prominent substantive features. The closest prior art may be
prior art in the same technical field with the closest technical problem, techni-
cal effect, or use to be solved, and/or that discloses the most technical features
of the invention; or prior art in a different technical field that can achieve the
invention’s function and discloses the most technical features of the invention
[20]. This aligns essentially with the Specification’s requirement that “the
method for obtaining comparative literature should compare the field, problem,
solution, research method, main technical features, and effects (including tech-
nical indicators, functions, efficacy, applicable scope, promotion degree, etc.) of
the comparative literature with the novelty claim of the search project, ensuring
they are identical or similar.”

Examination guidelines specify: (1) Prior art in the same or similar technical
field should be considered first; when the technical field is identical or similar,
priority should be given to prior art with the closest technical problem, technical
effect, or use to be solved, followed by prior art disclosing the most technical
features of the invention. (2) When no prior art exists in the same or similar
technical field, prior art in a different technical field that can achieve the inven-
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tion’s function and discloses the most technical features may be considered as
the closest prior art [20]. This indicates that technical field, technical problem,
technical solution, and technical effect carry different weights in determining
closest prior art, and confirmation of each element should follow a certain se-
quence. Extending this to scientific and technical novelty search, we aim to
determine the priority of the four-dimensional technological characteristics of
novelty claims, identify technically substantive features through an expanding
process, and subsequently locate the closest comparative literature to complete
novelty judgment.

3 Search Strategy for Scientific and Technical Novelty Search Based
on Technological Characteristics

3.1 Application of Technological Characteristics in Novelty Search
Literature Retrieval This paper extends the concepts of technological char-
acteristics and closest prior art to several aspects of novelty search, including
novelty claim determination, search strategy establishment, and literature com-
parison, and operationalizes them into a defined process, as illustrated in Figure
2 [Figure 2: see original paper]. The direct application of technological charac-
teristics and closest prior art in novelty search lies in decomposing novelty claims
and identifying search directions. We can extract novelty claims into retrieval
elements from the four dimensions of technological characteristics (a). After
extracting retrieval elements from the four dimensions—technical field, techni-
cal problem, technical solution, and technical effect—and expanding them with
synonymous expressions (b), we obtain the foundation for constructing search
formulations: search terms. When constructing search formulations using these
terms to search for comparative literature, priority should be given to formula-
tions matching the most dimensions of the novelty claim’s technological charac-
teristics. If zero results occur, first attempt to expand search terms with broader
terms, continuously enlarging the retrieval scope while retaining technological
characteristics and comparing the retrieved literature collections. After con-
firming that restricting a particular dimensional technical feature cannot yield
relevant literature, re-evaluate the innovation perspective of the novelty claim,
delete technological characteristics from some dimensions, and formulate search
formulations at the next level (c, d). Finally, after obtaining the final compara-
tive literature collection, provide analysis perspectives for literature comparison
from the technological characteristics viewpoint (e), offering comparative liter-
ature from various angles to ensure the comprehensiveness, scientific validity,
and readability of the novelty search report.

3.2 Constructing Multi-level Search Formulations for Novelty Search
The correct establishment of search formulations is key to demonstrating
searchers’correct understanding of novelty claims and efficiently locating
the closest comparative literature. Essentially, the process of discovering
comparative literature involves comparing the innovation points of novelty
claims across several dimensions of technological characteristics and identifying
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the angle that best reflects novelty. Technological development always carries
inheritance and reference—whether in academic theory origin, technical method
ancestry, research object similarity, or research result equivalence. The Patent
Examination Guidelines also classify innovative inventions into pioneering
inventions, combination inventions, transfer inventions, inventions of new uses
for known products, inventions with changed elements, inventions with altered
element relationships, inventions with element substitution, and inventions
with omitted elements [20]. Translated to the four elements of technological
characteristics, improvements to different technological characteristic elements
represent varying levels of innovation. When relevant literature originates
from a different technical field than the novelty search project, it reflects
the highest level of innovation. Next is using different technical solutions
for the same technical problem within the same technical field, or applying
technical solutions to different technical problems. Improvements in technical
effects resulting from changes to partial non-critical technical solutions can
be considered novelty projects with relatively minor innovation. Combining
the characteristics of scientific and technical novelty search itself, this paper
refines the process of comparing literature and forms four logical levels for
constructing novelty search formulations, as illustrated in Figure 3 [Figure 3:
see original paper].

Regarding novelty judgment in scientific and technical novelty search, compar-
ative literature can be divided into two situations: First, identical literature
that can negate project novelty. In this case, identical relevant literature means
the conceptual system of the novelty claim’s technical characteristics is iden-
tical or similar to the conceptual structure system of the relevant literature,
with identical research objects, purposes, methods, approaches, functions, and
effects—that is, the technical field and technical problem are identical to the
novelty claim, and the key technical means to solve the problem are also identi-
cal. This represents the first-level strategy for search formulation construction:
Technical field AND Technical problem AND Technical solution AND
Technical effect (�). Second, comparative literature supporting project
novelty. When identical literature cannot be found, comparative literature
selection can follow the principles specified in examination guidelines and op-
erational procedures, comparing from dimensions of technical field, technical
problem, technical solution, and technical effect to identify differences with sim-
ilar research. This is the more common scenario in practice. The possible search
formulation strategies from strict to broad are sequentially: Level 2 “Techni-
cal field AND Technical problem AND Technical solution” (�); Level 3
“Technical field AND Technical problem AND Partial technical means
/ Technical field AND Technical problem”(�) and“Technical field AND
Technical solution” (�); and Level 4 “Partial technical features” (�, �).

When constructing search formulations, the preferred order is: � > � > �/� > �/�,
with retrieval terminating once comparative literature is found.
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4 Practical Application of the Technological Characteristics-Based
Search Strategy

This section discusses search formulation construction methods under the
premise of identical or similar technical fields, as comparative literature from
different technical fields is generally not prioritized. Using keywords, title
themes, inventors, and other search entry points in patent databases, statistical
analysis of obtained literature classification numbers can identify the technical
field for retrieval through the International Patent Classification system while
establishing preliminary understanding of the novelty search project. Under the
premise of identical technical fields, the remaining three levels (four situations)
are constructed in order of gradually decreasing similarity between project
retrieval and comparative literature:

4.1 Identical Key Technical Means, Identical Technical Problem, Dif-
ferent Technical Effect When the key technical means of the novelty claim
and retrieved literature are consistent but auxiliary technical means differ, re-
sulting in different technical effects, the main features of the novelty claim lie in
saving raw materials, energy consumption, and processes; improving efficiency,
precision, and quality; simplifying control, processing, use, or operation; im-
proving or eliminating environmental pollution; and other useful performance
improvements. In this case, careful reading of full texts is necessary to locate
comparable technical effect data. The search formulation is: Technical field
AND Technical problem AND Technical solution.

Case 1: Guided Service Robot
Novelty claim: Features automatic charging technology. Based on navigation
and infrared sensor positioning for charging docking, it achieves automatic charg-
ing docking with a 99% success rate. System characteristics include: (a) robot
perception behavior: photosensitivity; (b) charging stations emit perceivable
light beams; (c) capable of accurate battery and charger docking; (d) battery
level detection enabling autonomous return to charging station when below
threshold, with automatic departure after full charge.

Table 1 Search Strategy for Guided Service Robot
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Technical
Feature

Technical
Field

Search
Ele-
ments

Guided
Service
Robot

Automatic
Charg-
ing Infrared

99%
Docking
Success Rate

Technical
Field
Different

Technical
Effect
Differ-
ent

Technical
field
AND
Techni-
cal
prob-
lem
AND
Techni-
cal
solution

Technical
field AND
Technical
problem
AND
Technical
solution
AND
Technical
effect

Technical
Solution
Different

Technical
field
AND
Tech-
nical
prob-
lem
AND
Par-
tial
tech-
nical
means
/
Tech-
nical
field
AND
Tech-
nical
prob-
lem

Technical
Problem
Different
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Technical
Feature

Technical
Field

Search
Ele-
ments

Guided
Service
Robot

Automatic
Charg-
ing Infrared

99%
Docking
Success Rate

Final
Search
Formula-
tion

1)
(Robot
OR
B25J11/00
OR
G05B19/04
OR
H04L29/08)
AND
(Auto-
matic
charg-
ing OR
H02J7/00)
AND
Infrared
AND
Success
rate2)
(Robot
OR
B25J11/00
OR
G05B19/04
OR
H04L29/08)
AND
(Auto-
matic
charg-
ing OR
H02J7/00)
AND
Infrared

Using the search strategy shown in Table 1, three domestic comparative docu-
ments were retrieved. All were in the robotics technical field, using the key tech-
nical solution of automatically detecting power levels and employing infrared
sensors for robot positioning to solve the automatic charging problem. How-
ever, their docking success rates did not reach 99%, while the novelty search
project’s trackless navigation auxiliary technical solution could achieve 99%
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docking success.

4.2 Identical Key Technical Means, Different Technical Problem In
this scenario, the conceptual system of the novelty claim’s technical charac-
teristics is related to that of relevant literature, but research purposes or ob-
jects differ, representing interdisciplinary “penetration”or “transplantation”
[21]. This type of relevant literature accounts for approximately 37% of novelty
search projects [22]. Typically, when the key technical means are identical under
the premise of identical technical fields, relevant literature can essentially solve
the same technical problem. Therefore, it is necessary to re-examine whether
the technical problem proposed by the client matches the described technical
solution. In such cases, the project’s contribution may lie in improvements
to non-critical, secondary technical means, and the actual technical problem
solved often differs from what the client stated. It is necessary to re-identify the
technical problem from the perspective of secondary technical means and main-
tain the search strategy of “Technical field AND (Secondary) technical
means AND Technical problem.”For novelty search projects with different
identified technical problems, which generally involve applying relatively ma-
ture technologies to newer problems or widely attempting new technologies to
solve various technical problems during their growth phase, the search strategy
is: Technical field AND Technical solution.

Case 2: Dual-interface Payment Card Chip
Novelty claim: In the power chip field, it is the first product combining eFlash
and EEPROM, meeting both high reliability requirements and low-cost, rapid
time-to-market demands. Using the search strategy shown in Table 2 , over 20
comparative documents were retrieved regarding the application of eFlash and
EEPROM memory fusion technology in dual-interface smart card products, but
none applied to power chip field performance improvement.

Table 2 Search Strategy for Dual-interface Payment Card Chip
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Technical
Feature

Technical
Field

Search
Elements

Dual-interface
Smart Card Chip eFlash/EEPROM

Power
Chip

Technical
Field
Different

Technical
Effect
Different

Technical
field
AND
Technical
problem
AND
Technical
solution

Technical field
AND Technical
problem AND
Technical solution
AND Technical
effect

Technical
Solution
Differ-
ent

Technical
field
AND
Techni-
cal
prob-
lem
AND
Partial
techni-
cal
means
/ Tech-
nical
field
AND
Techni-
cal
prob-
lem
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Technical
Feature

Technical
Field

Search
Elements

Dual-interface
Smart Card Chip eFlash/EEPROM

Power
Chip

Final
Search For-
mulation

1) (Dual-
interface
OR
Smart
card OR
Chip OR
G06K19/07)
AND
(Embed-
ded flash
memory
OR
eFlash
OR flash
OR
G06F21/00)
AND
(EEP-
ROM)
AND
Power2)
(Dual-
interface
OR
Smart
card OR
Chip OR
G06K19/07)
AND
(Embed-
ded flash
memory
OR
eFlash
OR flash
OR
G06F21/00)
AND
(EEP-
ROM)
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4.3 Different Key Technical Means, Identical Technical Problem In
this case, the novelty claim and relevant literature share identical research pur-
poses and objects but employ different research methods and approaches, or
their technical characteristic conceptual systems complement or overlap each
other. This type accounts for approximately 42% of novelty search projects [22].
Different key technical means can be divided into two situations: one involves
introducing B based on existing research on key technical means A or fusing
existing key technical means A and B; the other involves complete replacement
of key technical means A by key technical means B.

4.3.1 Fusion of Multiple Partial Key Technical Means For the first sit-
uation involving fusion of multiple key technical means, it is first necessary to
ensure that key technical means A and B are not mutually restrictive or con-
tradictory, and that key technical means A does not fundamentally solve the
technical problem. The introduction of key technical means B can further im-
prove technical effects and even produce synergistic effects. In this case, research
possessing technical means A can be considered as comparative literature [23].
The retrieval strategy is: Technical field AND Technical problem AND
Partial technical means A. For cases involving fusion of existing key technical
means A and B, the search formulation is: (Technical field AND Technical
problem AND Partial technical means A) OR (Technical field AND
Technical problem AND Partial technical means B).

Case 3: Soil Conditioner
Novelty claim: Uses nano-silicon materials and bacillus to control root-knot
nematodes and fusarium in soil, where nano-carbon-silicon materials primarily
enhance biological bacterial activity.

Table 3 Search Strategy for Soil Conditioner
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Technical
Fea-
ture

Technical
Field

Search
Ele-
ments

Soil
Con-
di-
tioner

Root-
knot
Nema-
tode,
Fusarium

Partial
Technical
Means 1:
Bacillus

Partial
Technical Means
2: Nano-silicon
Material

Technical
Field
Differ-
ent

Technical
Ef-
fect
Dif-
fer-
ent

Technical
field
AND
Tech-
nical
prob-
lem
AND
Tech-
nical
solu-
tion

Technical
field
AND
Tech-
nical
prob-
lem
AND
Tech-
nical
solu-
tion
AND
Tech-
nical
effect

Technical
Solution
Different

Technical
field AND
Technical
problem
AND
Partial
technical
means /
Technical
field AND
Technical
problem

Technical
Problem
Different
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Technical
Fea-
ture

Technical
Field

Search
Ele-
ments

Soil
Con-
di-
tioner

Root-
knot
Nema-
tode,
Fusarium

Partial
Technical
Means 1:
Bacillus

Partial
Technical Means
2: Nano-silicon
Material

Final
Search
For-
mula-
tion

1)
(Soil
con-
di-
tioner
OR
C05G3/04)
AND
(Root-
knot
ne-
ma-
tode
AND
Fusar-
ium)
AND
Bacil-
lus2)
(Soil
con-
di-
tioner
OR
C05G3/04)
AND
(Root-
knot
ne-
ma-
tode
AND
Fusar-
ium)
AND
(Nano-
silicon
OR
Nano-
carbon
OR
Carbon-
silicon)3)
(Nano-
silicon
OR
Nano-
carbon
OR
Carbon-
silicon)
AND
(Bacil-
lus
OR
Bio-
logi-
cal
bac-
teria)
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Using the search strategy shown in Table 3, two comparative documents were
retrieved from Formulations 1 and 2, both developing soil conditioners for root-
knot nematode and fusarium diseases with identical technical fields and prob-
lems. Both identified bacillus and streptomyces as having inhibitory effects on
root-knot nematodes and fusarium in strain selection experiments. The use of
bacillus and nano-carbon-silicon materials as activity enhancers are two con-
ventional improvement directions that do not contradict each other, and their
combined use can further improve conditioner performance. Three comparative
documents employing nano-carbon-silicon materials to enhance bacillus activity
in organic fertilizers or conditioning agents were retrieved, but none mentioned
applying such fertilizers to control root-knot nematodes or fusarium. This search
formulation logic follows“Technical field AND Technical solution,”which
can be applied at the same level as the formulations described in this section.

4.3.2 Complete Replacement of Key Technical Means The second sit-
uation involves complete replacement of key technical means A described in
existing relevant literature by key technical means B described in the novelty
search project. Such projects generally possess certain technical breakthroughs
and higher contributions. The retrieval strategy is: Technical field AND
Technical problem.

Case 4: Long-distance Water Supply System in Alpine Regions
Novelty claim: Addresses the challenge of automated water supply in irriga-
tion areas in alpine regions by proposing an adaptive water supply scheduling
plan compilation method coupled with hydraulic processes of channel water con-
veyance, developing a calculation-verification-correction-execution water supply
scheme generation technology to achieve adaptive precise water supply under
changing demand at water receiving points.

Table 4 Search Strategy for Long-distance Water Supply System in
Alpine Regions
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Technical
Fea-
ture

Technical
Field

Search
Ele-
ments

Water
Supply
Schedul-
ing

Adaptive
Precise
Water
Supply

Calculation-verification-
correction-execution
(Feedforward-feedback)

Technical
Field
Differ-
ent

Technical
Effect
Differ-
ent

Technical
field
AND
Tech-
nical
prob-
lem
AND
Tech-
nical
solu-
tion

Technical
field
AND
Techni-
cal
problem
AND
Techni-
cal
solution
AND
Techni-
cal
effect

Technical
Solution
Different

Technical field AND
Technical problem AND
Partial technical means /
Technical field AND
Technical problem
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Technical
Fea-
ture

Technical
Field

Search
Ele-
ments

Water
Supply
Schedul-
ing

Adaptive
Precise
Water
Supply

Calculation-verification-
correction-execution
(Feedforward-feedback)

Final
Search
Formu-
lation

1)
(Alpine
OR
North-
ern
Xin-
jiang
OR
Xin-
jiang)
AND
(Wa-
ter
sup-
ply
OR
Water
con-
veyance
OR
Water
vol-
ume)
AND
Schedul-
ing2)
(Wa-
ter
sup-
ply
OR
Water
con-
veyance
OR
Water
vol-
ume)
AND
Schedul-
ing
AND
(Adap-
tive
OR
Feed-
back)
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Based on the search strategy shown in Table 4, 15 comparative documents
were retrieved. Current water conservancy scheduling generally employs model
simulation technical solutions, such as mathematical programming, probability
models, and simulation algorithms. Feedforward and feedback control are meth-
ods for control modes in water conveyance projects, achieving reduced control
variable deviation through real-time measurement comparison with reference
or standard indicators representing expected values. No existing literature was
found applying feedforward-feedback control to water supply scheduling strate-
gies specifically for solving water supply scheme problems in alpine regions.

4.4 Different Key Technical Means, Different Technical Problem Gen-
erally, literature with different key technical means and different technical prob-
lems shows weaker relevance to novelty search projects and is typically not
selected as comparative literature. In such cases, the novelty search project
demonstrates greater technical difficulty in solution improvement and higher
creation value, making comparative literature more difficult to locate. The
common approach is to conduct multi-faceted comparisons simultaneously from
partial technical solutions and technical problems within the technical field—
that is, the strategy of selecting partial technical features described in Level
4. It may even be necessary to move beyond the four levels provided in this
paper and examine the novelty search project from perspectives such as concep-
tual origins and background. However, attention must be paid to special cases
where, after reading full comparative documents, the essential content is found
to be identical, but the technical problem differs, causing the technical means
to become secondary in the comparative literature. In such instances, reference
should be made to the search formulation construction for cases with identical
key technical means but different technical problems.

5 Conclusion

Literature retrieval plays a decisive role in scientific and technical novelty
search, and novelty search literature retrieval strategy is a key factor affecting
search quality. Whether searchers can construct optimal retrieval strategies
and whether search results can be verified and reproduced directly impact the
reliability of novelty search reports. This paper introduces the technological
characteristics and literature comparison approaches from patent examination,
expanding the technical characteristic content of entrusted novelty search
projects to obtain more retrieval clues and develop more comprehensive and
accurate search formulation construction levels.

Common novelty search retrieval strategies do not specifically target novelty
claims. The strategy proposed in this paper uses the four dimensions of techno-
logical characteristics to verify“novelty,”analyzing novelty claims and compar-
ative literature characteristics to identify comparable innovation points from
technological characteristic dimensions. Based on innovation level classifica-
tion features, it determines the primary and secondary relationships among the
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four-dimensional characteristics, thereby proposing a reasonable novelty search
retrieval process.

Regarding applicability, since novelty search projects are diverse, proposing
a scheme covering all project types is unrealistic. This paper’s strategy tar-
gets mainstream technology-oriented novelty search projects rather than theory-
oriented ones. The first three levels cover over 70% of technology novelty
searches, while the fourth level explores remaining novelty types, requiring fur-
ther refinement for more complex projects. With frequent interdisciplinary and
cross-domain research, the practice of prioritizing technical field limitation may
cause omissions for certain project types, necessitating further discussion of its
scientific validity.

In terms of benefits, the proposed retrieval strategy provides guidance for less
experienced searchers who cannot accurately judge project innovation angles, im-
proving efficiency and quality. Following the process enables traceable records
at each novelty search stage—such as which dimension retrieval elements be-
long to and what level of retrieval logic each formulation represents. Although
this may increase record-keeping time costs, traceable records enable problem
identification at specific nodes, providing effective basis for later reviewer assess-
ment and user understanding of search behavior, reducing communication time
costs during review and report delivery, and significantly standardizing and con-
straining novelty search practices. Third, for current industry efforts to develop
intelligent novelty search platforms, this strategy offers beneficial exploration
of search rules, addressing issues where platforms struggle to be deployed due
to limited technical levels or developers’inadequate understanding of novelty
search work, thereby achieving joint improvements in efficiency and quality of
scientific and technical novelty search literature retrieval.
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