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Structure Analysis of Patent Claims
for Construction of Procedural Ontology

HIDETSUGU NANBA

Abstract: A procedural ontology is defined as a set of concepts on a series of actions conducted in a certain order. The ontology
is crucial for understanding the state-of-the-art technologies, because typical procedural concepts are contained in the ontology,
and we can recognize the novelty of each technology by comparing with typical procedural concepts. However, a procedural
ontology that covers comprehensive technical fields have not been constructed. Therefore, we investigate automatic construction
of a procedural ontology. We use patent claims for the construction of the ontology, because patents cover comprehensive technical
fields, and procedural ideas are written in many patent claims. In this paper, we examined some machine-learning-based methods
to analyze structure of patent claims as a first step towards automatic construction of the procedural ontology. We conducted some

experiments, and confirmed the effectiveness of our methods.
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A method for fabricating a semiconductor device comprising the
steps of:

forming a semiconductor film) over a semiconductor substrate;
implanting a dopant») into a first region of the semiconductor film
where a resistance element is to be formed, a second region of the
semiconductor film where a gate electrode is to formed being not
implanted with the dopant; and

patterning the semiconductor film@s) to form the resistance

element of the semiconductor film with the dopant implanted, and
the gate electrode of the semiconductor film with the dopant not
implanted, before any step of implanting any dopant to be

implanted into the gate electrode.
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1. A method for <block id="1" link="-1"><head>fabricating a
semiconductor device</head> comprising the steps of:
<block id="2"

film</proc> over a semiconductor substrate;

link="1"><proc>forming a semiconductor
<block id="3" link="1"><proc>implanting a dopant</proc> into
a first region of the semiconductor film where a resistance
element is to be formed, a second region of the semiconductor
film where a gate electrode is to formed being not implanted with
the dopant; and

<block id="4" link="1"><proc>patterning the semiconductor
film</proc> to form the resistance element of the semiconductor
film with the dopant implanted, and the gate electrode of the
semiconductor film with the dopant not implanted, before any
step of implanting any dopant to be implanted into the gate

electrode.
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Bi-LSTM-CRF CRF

p R F p R F

head 058 | 075| 066| 063| 0.70]| 0.66

comp 0.54 | 060 | 057| 059| 0.57]| 058

proc 034 | 025| 029| 034| 0.15]| 021

) 0.54 | 0.61 057 | 059| 0.57| 058

7% 3 : head, proc, X O comp & 7' 545 HE (A A ERFFF)
Bi-LSTM-CRF CRF

P R F P R F

head 0.46 0.75 0.57 0.52 0.63 0.56

comp 0.54 0.69 0.60 0.58 0.58 0.58

proc 0.05| 004| 004| 008| 0.05] 0.06
¥ 0.49 0.66 0.57 0.54 0.56 0.55
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