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Investigation of Algorithm for Lemmatisation Based onUMLS
SPECIALIST Lexicon and Lexical Tools

LI Xiao—ying, LI Dan—ya, HU Tie—jun

(Institute of Medical Information, Chinese Academy of Medical Sciences, Beijing 100020, China)

Abstract: Based on the brief description of the basic objective of lemmatization (normalization), the mech-
anism of developing UMLS SPECALIST lexicon and the key performance of the lexical tool, especially the
working procedure of Norm, were carefully studied. Then an algorithm for lemmatization and the strategy
to correct the defect of Norm processing were proposed, followed by testing and verification using the lexi-

cal data from medical vocabularies. Besides, the well-known Porter method was used for algorithm com-
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parison.
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1 51 7

TEIE T 229, 12 IH I (lemmatisation B¢ lemma-
tization) & 15 F — 18] 5 B A [W] 9 Ji 47 22 JE (inflec-
tion) A ZUE K, DL AT W] B A A R — 4 3 35
(Term) i F2™, BREIE N, T AR B GRS
AR, —A>Fpia] s B 2 s 47280 5 a2 I3
IF ) SRR A R LR Y SR (base form), DA I U5
TR —Fia) 8 7 22 I8 Z 5 0 BT A B 5 S I, TR
USB; RUNCE 7ol 2 S

ks BEE . 2012—04—22
EE&WME . B ZAHE 2472 (2011BAH10B02)

it {5 SRR ER , ORI 1)~ TT AR BT
F¢H S IR IRk, LIS e F ORTE 5 AR B Y
SCAAEHECR o MRS L R SE BB, T IR
VRT3 g PRl - T AR RN F) 0y 3k ) ) g
RN o T 2 O3 BT AR B 2% i 3 A2 T R
W), 2 10 A B JE A A T v g LAY il iR 28, DAk i
H B SR 5 (EL R 0 T AN IR A AE 4 3]
L vt i SRR <p i Buki 12 DI K PR R A Bl
Al W WorldNet, LA $2 TE A (4 5055 J5UE | BTG A
R L TR 5 12 AN E Ak T Y AN KLU 28 S [) 5 EL
JE , A2 V) W Ar S A R 2 A U A BIR A i A 7 vk IR

TEEREN: Fest(1982-), %, B EZWA 4, T B2 NFE F it MR A%ERYS A RIES LIBAR.
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ANBEMERAMCRAE TS P ] ) T U

N T DR AR AR R B P PR X , AS S i
43 BT UMLS(Unified Medical Language System) % 5 i)
HL(SPECIALIST Lexicon)5 Norm T. H. , 4t —Fh 28
TR 55 1R AR 255 B TR R OF 5k o Sk Ak B
J5UEEA : Norm 1 675 L 28] it N A 1 Sl 19 S5O
LA DR AN DN A A B3] (8 TR 2 A A 5 X oA
TOTE % G114 B4] , Norm DU AR 25 T2 K00 A
FEAb B 5 R, AR SCER 1 AN ASC AT Ak AR D) B4 5] ) ]
FEIAI, IR AT AN KLU B ] . A, 3] Norm
i R 45 2R R B SCYR BRI, AN SCH s IS % ST L Y
L5 R 2 S Norm T H A AL BEALH , 2Rt —Fh 2k
TRIEL R BIE TN E

2 kS SRR

2.1 UMLS £t

3 5] [ 37 P& 2% & f3 1 (National Library of Medi-
cine, NLM) 4 & 521 ML () 3, 2 & 5K H AR
H AR G A B IR HLE B 2011 MU &
S LSO SR TR S ONLM O & UMLS
AL 2% (Metathesaurus) WA= 1) B2 2 HITE 7R N Y
2 44 T3 AR 5 T3k LETRIT R 11 18 22 [C R il B 2
e 5 AL GRS | 9IS YA R A i A 2 R
B, TER AR rh BRI AR AR g ad S i A 1
i), 3 [A]ME— A 45 78 £F (Entry Unique Identifier,
EUID), ig R 7E “entry” F B . 40, ATTEE %
D TIRNC A Rk R FIEAR R . R g
AR ) 1k B 2, 8 B0 o0 O 11 FR R B 3 i)
(Verb) ., £4 i8] (Noun) , J& %% id] (Adjective) . &l ] (Ad-
verb) . B id] (Auxiliary) | 3% i (Conjunction) , 1€ 1] (Pro-
noun) . 1% 2% 2fj 1] (Modal) . 71~18] (Preposition) . %€ i (De-
terminer) 5 £M# (Complement), FH “cat” 7 Bt bR 18 ;
H1 TR A S A A2 T A RN S5 A L b O, &
FAR ML E T “variants” T B, DL s X R R (R
B AT BURE A “reg” , RV W T 372 208 A AZ
JERRI] s 0, 23] “treat” Sz 44 1] “virus " 7E & S 1) HL
FHIA T EILE BT .

{base=virus

entry=E0064702

cat=noun

variants=reg

{base=treat
entry=E£0061964
cat=verb

variants=reg

}

1724 3> B3] /Y S A 28 AOF AR A 22 TR M
W, & 52 1) SR “irreg” 48 B 1 b A HELU) A5 9

FE L IEAN TR BAR R JE AT AR R, e, %
FAA MR Bl 1] “eat” 44 1A) “woman” 43 I SR K
{base=eat
entry=£0024352
cat=verb
variants=irregleatleats|ateleatenleating|

}

{base=woman

entry=£0065549

cat=noun
variants=irreglwomanlwomenl|

}

Hof “leatleatslateleatenleatingl” e Ik Bl ia)
“eat” UL B S AFRBREOE A i £ 0B g %
3R] K BRAE 43-18] 5 1 [womanlwomenl” “4 44 1A] “wom-
an” W IFIE X EZBOEA . AR, UMLS & 5 in] i
W53 5 B R TR IRAR BARES S R EC =,
IR H-AF B AR E T A B R E RS B
Bl S8

22 LvgirsaTH

B 1A R R e [ AR S A AR
FH BT A5 B % 50 3L, NLM BT & H—Fp 5 22 i
B AR 417 T. B (Command line tool): ] ¥
A B T H (Lexical variant generation, lvg)!®™, X Ff T.
Bl I3 SO U GRTE R 51 A A5 2 Fh i H
to SHEMSTTHILL, lvg M2 57 1 830
I A Ak PR 5 RE S SR R B - % 1
s SCHF G v 4 B — A N «

lvg —f: i 2 LI

Forpr, “Ivg" WP EPAT Ivg i %, 7R A 5
1) “flow” , PR R Tvg S — g b PR Ay 4, 117 i 2> 1
T S P SO AT B9 B R . 2011 RiAY Tvg 3
NG T 62 TP T, R 1T T ILRNE
FH B i 4> B ITUR AR I (4 I RE™Y, J5 T 91 28 9 1 W] 1
X LA BT TAR, b 2 45 R e A7 5
o

- 135 -



+Doctor Forum -

INFORMATION SCIENCE
Vol.31,No.4 April,2013

A1 —F A lvg G4 R A Al
Gy i gy AT B st
L EEE AT
g, ude head-
BEAE R
ache
acquired immune deficiency
) S N= RSB STl AIDS syndrome
‘ IRk acquired  immuno-deficiency
syndrome
B 1B [l 4 A0 444 Scans, hole bod
N , scan whole boc
LA TH Y R Whole Body b Y
b R ATYEIE ate eat
O ME — BRI AT
g SRR F0064702
(EUD
R AT R virus
' AR 1) e viruses
Ji I8 Ak Ak i CRp leafl
N leaves
Norm) leave
acquired acquired immune deficiency
A R AT PFE immune de- syndrome
: AR 1] ficiency acquired  immuno—deficiency
syndrome  syndrome
F MR ATHHE Scans,
= Body S Whol
v ¥ Whole Body ody means Whote
- . ul
A A AT [ X A
Yoo eye ophthalmic
il ,
optic

2.3 NormEFEHL TR

Lvg g — AR EE AR T A, Bl Norm,
Flvg —£: N T4 AR, Norm $HAR K
TR AL SR : A% IS IR A 5, B
F] NG B AR A R TSR Y T S
TS B3R 19 )5 | 5 #e R, AT UL, Norm
(Y b B S F i AT R 1 — A SR A LU P
AW ARG BT IS 2 AR S5 Il
B AT AT GETAT, SO, H R X SeAh T
CRESEAZ IR ) 2 R BUFIE AR 45 2R 2k 25
Al

R4 02, 6 TS IRk 1 53], RO Ak
JFalRE A Z ML, Xy — e SR
IR EA ZANFIE . W3 1R, “leaves” Al BEIE 44
1) “leaf” ) B HL, AR5 81 1] “leave” [ 55 = A FRFAEL
B TEXMFTIEAL AT BE H BB LIS L, Norm
V8 TE AN BT ] 7 328 19 A1 $2 R B R i A Y J
W o ARJEAEFLLER IR I L T b, TP 5K B th 245
55 AT A B 2 (B A — X — B R R, ik
Norm 4> BT R I 1) —XF £, BeRE, 1 % P&l H
Norm [ 55 — A~ WA LuiNorm (lvg fiy 4> A —f: N3) ¥,
LuiNorm 5 Norm [ AN [R] Z Ab Sy, XHEART iy AT 55
I B R — 1 . TR Ivg b, X Rl b FLIEL SCRY
JEIT AL I 1] 340 Ji (5] 51 1 2 AR R R AR fE 4K (canonical -
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ization), FRIEATS B FUSETHA SR A 5O | e
K 8 AL I8 J5 mT 8 A [A) — Bl Y BT A IR R 35 0
—2&, e X — 2RI th e th — AN 508 JRE N
Kb JE TR AR R AR . Ivg BRI
TR T LA AR

O PR e L Sim)

@ FREALACRA L B AR ASCIL R 174 5

@ PRUEAARER 2R A A B B 1Y 5

@ PRAEALARR I IS

S IRBR AL PR AL T — Pk L b P 7 =, (4l
Sl AR R AL FRZE R . BN, B 1A “left” |
“leave” Jz “leaf” PXl Ji #1728 JE 1F) “leaves™ Ifi 4k F [F] —
X, TR E AR AR 2 “leaf” ; {1 H LuiNorm 4
I “left” B5F 15 2 45 5 “leaf” , T Norm &b )5 A “left”
5 leave” s HJ2 “left” 5 B M FR HEAL AR “Teal” H 52
JFEAKFR . B, XT R —Hi AT, LuiNorm 5
Norm F % Hh A —EHH IR 5 MBS 1 5 A% H a4
BRI SRR — R — K R BYRAIRI 2 oh, —
P L EB N 5 Norm

3 RS AT Sk

3.1 EXR/RE

an b frig , UMLS AR T By 42 5l gL (R
B G0 84T Norm JUE LA B T H,
% &3 Norm Ab P45 3R A AR E— 1 , A SCHE HH —Fib
BT UMLS & Za1 8 5 T 5 A3 800 I3 91 501
SR N B A AR, PR I 1 18] 4330l 28 48 Norm
JFIAL S I (— A s fan th &5 R rp, LA —A
45 2R 58 AR IR 23X P A TRlME n] A ) — A6
T, H S HAT AR [ 1) 1) 35 ME— AR R R A 2
R LD LI EE AR

if any Norm(Strl) in Norm(Str2)

then TUI( Str1) = TUL(Str2)

and Norm_Term = Norm(Str1) U Norm(Str2)

Horpr, Sl 5 Su2 73 531 2 7 W A £ 19 9 4]
Norm() A lvg ) Norm T. H ( Bl iy & Ivg —f: N) ,
Norm(Str1) 5 Norm(Sur2)f X A~ 1A B AL Z J5 1Y
4553 s TUL) R 28 18 T ME— R IAAF (Term Unique Iden-
tifier, TUI), Norm_Term >4 Strl 5 Str2 W} H I 2 5
L[] Y RE IR 5 o R IAT I, SRR Suel 28
Norm JFE AL AL BE IS AU 45 R A — A (824 1 5
Str2 [ Norm JFIE AL AL 345 b il — A (B 24> ) 1]
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eI, 4 Strl 55 St 8 n] DA A 2 Rl —A~ 1A 5,
HUEATEAT AR R (4 TR 00— R R4 TUT, 15 417
I AT IE 2 Norm_Term 2 5 #) P~ Strl 5 Sur2
I3 23t Norm JFIE AL J 45 R IF 5. Bilan, “left”
25 Norm b B 5 1 25 5 8 “left” 5 “leave” , FF LA
Norm(left) = {left, leave}; “leaves” 2% Norm Ab ¥ 5 75
F| “leaf” | “leave” , Norm(leaves) ={leaf, leave}; T
“left” JFIEALGE T ) “leave” 55 “left” L AL 45 S v
i “leave” A [A] , TR “left” 55 “leaves” Wl 2 [d] —~]14]
T, L S BCAH [ Fe) 3] JUE — R PUART , AT T2 [
AYERIE TR EE S R {left, leave, leaf),

3.2 o

A7 20 5 B Al A B, b3 B 1] I A A (left,
leave, leaf) H 1) =N IC R Z B ARAAEAE CEK ; HAAR
ME 5B ICER left” 5% A ITE “leave " H1EN
By I A AEDCH , T 2 — AN IC R “leave” 555 —=1>JT
% “leaf” [N 24 1] “leaves” e Hk ; (HEE — N IU K “left” 5
5= ANT0ER “leal” Z M HTCATA[ B R

AT E A, bk B B SR A AR A
T Norm JFUB AL 22008 1 Bia] il v o TiAR 3C
A, HEGE Norm J5E AL ZE S LRl Mg 29 5, A
B TEIX R SCYEBRIE . 55, UMLS % K ia) i
Eid sk TIPEME B (Ccat” B ), BB BL AR Bl i) 14 Xt
Norm &b i F2I0 DIAE IE & T AT 0 o 1 an , 1 “left”
MY JEIEAZE RIS T2 JE 250 “left” . B1i] “leave”,
TBf “leaves” Ab PR 1% 4% 7] “leaf” . 318 “leave” ; IR A4
TETRIE VA I “left” 55 “leaves” B, A3 51> BALia] F L
A Bl i) fE) P A ] R A AT 3 W] ARG Bl 16 JEOE
“leave” , ILIH B AL A 2R O 58 K5 1 Jo B o

M T 3 A B v A XA 22 Fin]
P G - B 22806 SO W 58] 1T 5, Norm JFIE AL
S5 B — 7 W S 7RI Norm J5 £k T B A7
TE—E B EEE . SR, NLM Z1 9 AR AR B B R
Jit ok Ak BRI A B SCME BB o X 2 PR O NLM T &
Norm L E.AU#RI , J&i b UMLS 8 e i) 2 3 A i 7
RGP RS I B
Bl T T AR 0 A S IR, S 4 T AERE
It AR rhiE ki) SORSE R, A& 1Y H ARl
ERGHEMPE LI IR 22 I 8] a] I R
18 (4i “renal” 5 “kidney” ) , 7 X 43[R S SC i) ©T,
PRI, A SCEE SRR FH Norm JEIE AL T2, 7 4K
Aab F 25 SR 14 1 SO SR8 2 5 2 0 HAA B P 1) e ¢

IR 77 H R T T B 2 755 S B UR) 1 249 TR 1 ke o 1
ik,

3.3 LM EIE

ASCHE R BT UMLS % 580 5 T B iy ia) e
I3 O Java i G g R 5 SC 0, HAB AT 7E
Eclipse 5 T &85 T, i H AP () Norm T H5%
) M4 ok F UMLS B 07 Wity b 23 A1 A8 i LA
) BB TR, K A <<BE2E A E>>(Med-
ical Subject Headings, MeSH)""! K << [ R & 4t 5 2%
AR EAE I R AR E >>(Systematized Nomenclature of
Medicine - Clinical Terms, SNOMED CT) O 8 2
BEAE AR , R T T BRI TR
RS Y TR P AT, AR SOR AR 2 TRl
H I 45 2R 5 UMLS # 2¢ BU i 3% B 5 MeSH,
SNOMED CT i i Jir 42 )8 (9 JrOE 1) S5 46 9 54+
KEWVE BTV AT de br . DK SRR W], A
SRR I 4505 UMLS MR aUR 2= 0 19 R
TR — 2Ry . 2280 AR Bl g R .
1, “Cardiac Disease” 5 “Diseases, Cardiac” %2t Norm
Qb PR 5 A [R]— A~ 45 2R “cardiac disease” , 33X f& fx 1]
AR (2, “Mycological Typing Tech-
nique” | “Techniques, Mycological Typing” 5 “Typing
Techniques, Mycological £ F £81: Norm 5 Y4145 2| 4
48 JE “mycological technique type”
technique typing” H.5¢ 4 A [A] , 1] “ceratitis capitata”
AT Norm 45 5 “capitaton ceratitis” | “capitata cera-
titis” 55 “capitatas, Ceratitis” i) 41~ Norm 4% 2 “capi-
tata ceratitis” | “capitatas ceratitis” /55 AH[R] ; 7] L,
RV by A B A 2158 A AR TR B Norm J5UE AL AL
PRSI AR AR RE IE A X H A TR 5 I, DS
BE TR A [l —AS T ) H s

K2 MR B AL 4R
e Qb Rz

Cardiac Disease . .
cardiac disease

. “mycological

Diseases, Cardiac
Mycological Typing Technique

sological technique type
Techniques, Mycological Typing fmyeooglea technique type

. . . mycological technique typin

Typing Techniques, Mycological yeolog que ypmg
ceratitis capitata capitaton ceratitis
capitatas, Ceratitis capitata ceratitis

capitalas ceralitis

3.4 Lb#&

Porter 5515 MU 1A V- 400U, rp e 8 LAY 2
Z—, H 1980 4 [nl itk LISk , E 9% ) iz iz T A SkiE
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AL A RN T HIREE S A SCRIE A
BRI . 5, WIRE A A Jre AR R Lh 3
Porter 512 J& —Ff 5 T A8 T8 LI 19 SO A 5 3, i
A SCEEAS G T S e 1Y 25 Fh AR T2 HL L
K] LA 2, AT A TR S B DU A5 T B R 1Y) D Ak )
BN, “left” i) Porter A FRZE 51K “left” , T & A
LA B2 “left” 5 “leave” ; WLAK , J5 & I HRHL T
PR IR T R4S AR . U, AR BXS GOk L
B, WA TN TR S A TS A T e
1 224~ BRI 2H i 525 1) 5 49 2, BRAE b W 0H O
A TR — A1) 30T 1 116 “ Cardiac Disease” | “Diseas-
es, Cardiac” , ZHii 2 AL )5 79 9] 45 3] A 16) “ cardiac”
5“diseas” . “diseas” 5 “cardiac” ; X PP B LAY 25 S A
W T SEMAS [] 5 | e ) AR T )it (AR 7R 5L
ERATR A SRR A I TAEARAS S8 TR (e A
S A RS 20 HE A5 2 PN A ME — 45 3R cardiac dis-
ease” o feJi , WAbBREE R i & AN REIE I 25
BB JFOE , BIAN 8 disease” | “leaves” I8 Ji
i “diseas” . “leav” s (HAS B3 1 A B AE B “ disease” .
“leaf” 5 “leave” JEIEfi 1 . ] UL, ANig IRV & g
SEAE, IRBAE FEXT G A FREE R A SRR Por-
ter FIEAAA R HGHE , BT AT IS G I TR B A I
o

N

4 #t 15

AR —Fh LT UMLS 4 53 85 T 51 1]
FEVAIE 5k, HC i B A i R B0 /Y I ik 45 56
ko R, AR SCIRA AT T Norm B AL AL HHZE
AR SO 7 AR AR, 4 HE X ik b SCaBR B A 488 1
Ik WAk, I 5 2 Y Porter YA HEAT 207 T
PO, e BRAS OO0 T3 5 1 T 10 B2 UE 5 1) 1
0 A1 BTN 516 A8 B UK E  R D e el S RN
FRPEE SIRATEIE , o F AR AL BEAE N 4
HIF IR SCBE5E Tl . A, ASSCHR A TR I
ISR HE— L2 G TR OB 53 L ST TR] L i)
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