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Background

B Era of Big Data: the number of patent documents i1s
increasing explosively. It is becoming more and more
difficult to accurately grasp the development trend of
science and technology.

B Technology Function Matrix(TFM): It is an important
basis for patent analysis, such as high-value technology
discovery and potential technology function prediction.



Contribution

» Construction process of Technology Function Matrix
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Methodology
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Technology phrase extraction based

on dependency analysis and pre-
trained language model
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TUBRFE ARV SE...(The
invention provides a preparation method
of a winding supercapacitor, which
comprises ... The conductivity of the
wound supercapacitor electrode is
greatly improved...)

Function phrase extraction based on

dependency analysis and template

[ Technology Phrase ]

EERFAEl (electrode material)

RIAKESERR (carbon nanotube
—— film) S
B EBREAES (wound

supercapacitor)

FE{REESMEEFE (reduce equivalent

resistance)

——— IBEHBS= (increase conductivity) ——
ESIIZEZE (increase power
density)

[ Function Phrase ]
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Function Phrase Extraction

function sentence: 0.9 (D select seed words
non function sentence: 0.1
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Technology Phrase Extraction

» Semantic Dependency Analysis

core word: domain vocabulary
context: left and right five words
ancestor: syntactic parent of the core word

sub-word: core word that removes modifier.

» Training set generation

core word + context + ancestor + sub-word

...uploading the parameter into the learning module; operating an improved genetic
algorithm by the learning module to carry out parameter identification on a tyre nerve
network model and describing the dynamic property of the tyre...

\L Semantic Dependency Analysis
obl
--------------------------- ob det case
.................. AN \ ( (—eamod f_ s det
NN NN VBG DT Al 7 ﬁ NN IN DT NN SN 0

und i und

learning module ; operating an improved genetic algorithm by the learning module to
\L Training Sample Construction
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context ancestor sub



Technology& Function Phrase Merging

» Directory tree crawling. » Abbreviation recognition.

CCS = Information systems —> Information systems applications
=+ Assign this cCs Concept ]

— | Computing platforms

—Maximum Entropy Model
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Enterprise information Collaborative and social spatial-temporal systems o~

systems computing systems and tools 3 porelisy p(y ;1:} = argmar p(I )p(y ;1:) log p(y|;1j
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Mobile information processing
Decision su| pport systems Process contro I systems
systems

hultirmedistinformation Data minin; g Digital libraries and arch

ystem

“Support Vector Machine” and “SVM"

Computational advertising Computing platforms

» Suffix tree pattern recognition. » Domain triplet recognition.

—suffix tree string matching algorithm

wound
supercapacitor

" " i . supercapacitor
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Experiment

» Evaluation Data Table 2: Experimental results of function phrase extraction.
* 1,000 function sentences;
. Algorithm Precision Recall F1 score
e 532 function phrases;
SAO 20.14 26.16 22.76
* 907 technology phrases SDP + Template  56.83 4859  52.39
Table 1: Comparative experimental results of function sen- Table 3: Technology Phrase Extraction Measurement
tence recognition.
Algorithm Precision Recall F1 score
Algorithm Accuracy Span-BERT 3555  81.25  49.46
Naive Bayes 65.86 + Ancestor 53.81 52.14 51.61
Word2Vec+MLP 65.67 + Sub 46.94 63.50 52.96

Bert 89.13 + Ancestor + Sub 47.90 60.52 53.48




System Overview

Project Type Search
0‘ - - -

Keywords Description Operation
User Name

Intelligent Vehicle 2733 add preview
Title :

’:> The Intelligent shared small
electric bus 1s an AT smart
D - Intelligent 0 shared electric bus_ Replace
escription vt cealt motorcycles, tricycles,

bicyeles and other non motor
vehicleg for people to travel
on urban auxiliary roads.

electric bus

STEP2
Patent Retrieval

STEP1
Project Creation

Selection
storage control
battery system
electric
Sensor
generator

Seleted 6 technology words

storage battery 98
control system 80
clutch 73
gearbox 3
STEP3

clutch

motor
controller

get

get

set

set

Technology Selection

Selection

reliability
cost safety

Seleted 5 function words
energy consumption

cost

space

safety

STEP4

service life

efficiency
583 set
2187 set
557 9%
2070  set

Function Selection



System Overview
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