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Chemical and Biological Entity Recognition System from Patent Documents

LAI Hongchang, ZHU Lijun, XU Shuo

( Center of Information Technical Support, Institute of Scientific and Technical Information of China, Beijing 100038, China )

Abstract: It is crucial to explore the chemical and biological space covered by patent documents. In order
to recognize chemical and biological entities, a recognition system is developed on the basis of open-source
machine learning and natural language processing (NLP) toolkits. The system processing pipeline consists of
three major components: pre-processing (sentence detection, tokenization), recognition (conditional random field

(CRF) based approach), and post-processing (rule-based approach). The paper introduces each part in detail.
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Finally, extensive experiments on annotated chemical patent corpus are conducted, and the balanced-F measure

is 69.20% with 10-fold cross validation. The results indicates that the performance on patent documents is

slightly lower than that of counterpart on paper and news corpus.

Keywords: Conditional Random Field (CRF), chemical and biological entity recognition, patent mining, cross

validation
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2 HiE#TE

Akhondi & T — /NG AERI L AL R
R, AP EdES: 4 1BkHE (harmonized
corpus ) MIATERFEE (full corpus) o Zi—iEkHEE
P47 R L RISCR B, B8 T 9,813 ME—RIE
1) 36,537 MIRTE, J34h, EE A 1,239 4 OCR

( Optical Character Recognition, JG#FFHA )
e, BAR 1189 MPFSEE BN 50 MRATHE 1R
SRR R 198 5 LRI SCR I R, A T 80,977
ANIE—ARIGEIE) 400,125 AR, HHEA 5,096 4>
OCR ( Optical Character Recognition, % 7 7
B HER, AUFE 4,403 AN PES FER R 693 AN
TR 2 R 2 SOM SARb R SO A T & A T
www.biosemantics.org. 39, WEFE TSP X
R gse. Egeh, EEXNG BRI T
ALFERISE

EX GRS — Bk AT i 2 5,
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TE R — BRI T — S S M AR Sk B
AMANEFE LA, BAREXR. MTAER
e, ¥ CRE++ 7E N ACEE F AbR T ] H A
SCHL, T CRE++ JCiE AR AR AR BB 1 924K,
PRI AT DA e dE AT 1 — SO S BRI AL P, fhs
NIARIARE —MR%5 . R —BREER, bR
TE o OCR 1% 1) 5924k ( OCRERRORSPELL,
OCRERRORLINE ) H1, f52EiA7E[A]—Rg SOk
BRI A Sk, O PRUEERalE, A1
H4—7 OCR #ivt. i, FAEER T 488 4>
REIR, BFRESCGEM 37,776 T/ £ 37,288,
e, 47 RSO R ge— iRk E, —3hfy
O T 14200, AT 9857 ANME— SR 37288
AR (A 1) .

WMERMFTR, fE5—EREDR, miEAM
(IUPAC , International Union of Pure and Applied
Chemistry, [ pr#iE MW H L F B 52 ) F1 G
( Generic ) [SARN] R 2 AR I S0k, T
H—J51H, 258128 Y (InChl, International Chemical

Identifier, [H[r b 5 #4511 ), C (CAS(Chemical
Abstracts Service, ¥ 5% S fi 4L ) i M 45 ) and I
(SMILES, Simplified molecular input line entry
specification, 145 F-E&MERI ABTE ) fE S
FISCRR IR D . T e Tab s, 5k
TERETARIIFRS (GHZ ag IHA) |
PRI AR E £85I Akhondi 78 SCRkTPR B ™ 24
AN

3 REEHIAFNEXRTTIE

FEXF MUC—4(Mucin 4) 2248 di RO EE Ay
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Gt =ANETEHAL R, JEa s —AN e
K. T, B L R SOR S TR 4

& 1 EREENETISENENE (BRRELHE)

R WERNES H—RIESE
M IUPAC 13943 4592
| SMILES 20 20
Y INChi 0 0
D Trademark 2355 897
B Abbreviation 2087 146
C CAS number 6 5
F Formula 1115 160
R Registry Number 140 95
G Generic 8381 811
T Target 3221 654
Disease Disease 3765 1205
MOA MOA 1016 197
OCRERRORSPELL Spelling error 1189 1029
OCRERRORLINE Spurious line break 50 46
Total 37288 9857
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"AI’g", "ASI’I", "ASP",

"Cys", "Gln", "Glu", "Gly", "His", "Ile", "Leu",
"Lys", "Met",

"Phe", "PI’O", "Ser”, "Thr", "TI‘p", "Tyr", "Val" },
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4) o ERMIR SR, 9] 2 BioCreative IV [
CHEMDNER SURHBIESS, BT V- Bk
1 89.21%, 31013 66.41%, F1{H N 76.11%.
HTRAZ AW, Al UA L 5 |
SCEGAIR . ARG SGERIA TSSO ATTT, AT
KNGS, . B E R4,
MRS D AR X R S, AR T %
FR A o — N, LA S ERTH AU R,
MG SR 2 5 AR BRI 520 T TR
PR AT, R SCikes FIRRIR IO 7 AT
BE; R, EXUEH kTS EA SR

101



BIRIRE F14E&E 41 20548 H
4

Run 1 Run 2 Run 3 Run 4 Run 5

best cost 21 21 20 21 21
TP 28981 29655 29473 29502 29451
TN 10517 15262 15626 15568 15668
FP 16607 11131 10790 11027 10875

FN 0 0 0 0 0
Precision (%) 63.57 72.71 73.20 72.79 73.03
Recall (%) 73.37 66.02 65.35 65.46 65.27
F1 score (%) 68.12 69.20 £9.05 68.93 68.94
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