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Abstract: The health care domain is a knowledge-intensive domain. The quality of clinical diagnosis depends mainly on the knowledge
of health care and clinical experience held by doctors. However, the ability of a single doctor is very limited, so the quality of clinical
diagnosis is not high. To this end, this study proposes an aided diagnosis method based on the domain semantic knowledge base. Firstly,
based on the knowledge of the medicine subject matter domain in Freebase, a domain semantic knowledge base is established. Then,
based on the semantic knowledge base, the algorithms for calculating the weights of the symptoms in the knowledge base, the relevancy
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of the diseases related to the input symptom set from a patient, and the related symptom set related to the input symptom set from the
patient are proposed. Finally, based on the clinical data of 6 kinds of common diseases randomly selected, the method proposed in this
study is compared with the existing methods. On the one hand, the evaluation results show that the method of this paper improves the
problems and deficiencies of the existing methods. On the other hand, it shows that the method can avoid the “cold start” problem and can
quickly support the aided diagnosis of a large number of common diseases. Using the method presented in this paper, it is expected to
provide a comprehensive diagnosis service for a large number of common diseases for the general practitioners at the grassroots level, or
provide patients with self-diagnosis services for diseases.

Key words: ontology; domain semantic knowledge base; aided diagnosis of disease; symptom weight; disease relevancy; related
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PRI 2 T A2 B 7 5 )y vh EE IR 22— Bk B AT RS BRI T A 1 s ) SR T 5 2 T R
et RO PR A P A TR R 9T A TR DA R B T R B AFL A B A T A 1R B T S R DL SRR BRI BRI S AT AR AT
B, G RT3 T s 2R U 3L 2 A 0 36 R 5 21 ) IR I RS 97 KT sk 8 1 2 1) AR $70 7T, 2 — A IR AR g o 1) ) R 3
Ji WA A A KR, TR RGN AR LKW AR BAT B R0, LA L KT 12
W7 AN R0 L B ML 20 0 VR — T 97 Bl B AR R K ARt T8 RIS WA AT B B v, 9T LUK 2 i i % K
H TG AP AT HE PR R O AR R 22 50 AR

B 5 15 2% Rk 2 1 R R A0 P B £ RV KT B 42 v, I R AR R T KB (M2 7 260 TEURTT H 7 A 1195 7 908 P A
2 YT 22 B A, 25 R 7T 3 L85 I3 Bl vh A B, = T B R . N L3 Re(artificial intelligence, ik ALSEEIAR
(1) HH IR 2 FEE Sy 336 4 04 1 42 40 R0 R FH B2 036 17 ) S AR SR AT R 4% 1, T S i R L 2 2 >y 8
VIR 95 il 0012 TR R TN I 5 A0 R i A 5 A R B AL I ST 5 K 22 S o A SR i Bl R, AR

PRI B2 M5 H AT H B B 2 IR HLAS N AT LA R B 1A 1R 312 4 1 1) B B AR B v RICRURS HE (1) )
2 25 AR AT AR RN O 285 DL 994 [ % B2 W T 55

A4k (ontology) i 1 5= M A A5 70 F) WA 1) o TE 3 10 R 90 5 1T CO JEE BRI 17— 8 ) e b 3 o 4008 2000 R 1 7
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O 14, 7 B 7 ARt HH B T A R T A A e A £ 95 A B 2 W T o T2 AR A B P A A L A
A VR EE VT DR S K LR 1) B 12 T

P E W T — A AW AC I &= A% Rk B2, B 56 i IS 4 12 W7 (prospective  diagnoses) Al [B] i 4 12 ¥ (retrospective
diagnoses)™. fif i 1112 W7 B2 W7 i RE2, 76 3 A ok o B A R IO O T R (R REIR o A 7 4 LT Al A VR AN A
K CLGE /NI 2 W 1) 98 B AR XA R RR I AN 05 b S A TR R B T 08 2 1045 B X T LA — AN U LA
B O] BE R B L2 BT AT IE PR 2 W A — AN TR B0 B8 38 (5 8L AT 1m) #E BE (forward  reasoning)id B 7E 15 H fe &
W LU B AR 5 75 B0 1o (R 12 W S 06 A S5 2812 W (1) LE A 1 — U T, B e 2 T R B DRI W AR AL L R
R T TR SR A L e AR O B R IS B — 30 55— 5 T, 35 238 W v (R 08 ] Ik R LA At — 2
B AR R B B B AR T T T AR #E — 20 B B R A A X A R R & — A S 1) #E #E (backward  reasoning)
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A FE 7 AU A R SR T B Ge e B T T L SR AE L R KA WL 2. FAREZ
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a3 2 AN )RR 15 A 7 2 T CSE 210119 26 8 RO 52 994 3R A7 0 1A I, 7 S22 56 0 8 1 (%) 94 1R AT 7T 4 K/
Hi 44 5 R T B M AR B B 1) 5 AN IR, AR A TRUZE R B AR dy TP T P i) 4 ASREAR T 5 — AR
93 dp UCTE 7 e £ 3 ANEIR, I 4 AT LA B3 5B 0006 dy BRI R B dp BK, Oy I, 76 07 288 L D905 46 SR HE e oy
HEAE dy PRTTEL. LA b BB (AR 15 A, T A i DR T S 0 12 W 1) e R A [RD 1, 10 2 B A7 0 - Sl k. B4R PR T AF
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EE0T DL b 5 TR R SR 12 W s 14 DB U 4 R R — N REIR T 12 W 1) b, SCHR 13 AT T
A, 3 HH X AN B TP TR Rl 60 5 1 0 B0t R 4t B LG 7 (muscle. weakness) A& —ANTEVF 22 5
FR AR TR PR BR, DAL LG 8 590 12 T 1 D R AR /N 7 3 — AN IR, -0 80 i 2% (bradycardia) 2 55 — /N 95 93 A 1)
SR, T SRR BRI R AL B T XA, IS 4 12 R R AT I R AR AT T AR A X — /N T S Tk
L SCRR[ATEE 7 F S A A G R PR Rk s AL EE (weight)ws BBV, IR 36T we B2 1 T H 50 J 8 i IR
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(1) wi IEUER T 1, B AMECA L2490 di RIET BB ANEREE S i P AE R wq (ME(E Y 1,35
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JEE VTR A R T A T R0V P S 505 oy JCIBE IR BT AT RE R 78 o R8T 12 1T DTk A FH 1), 3% 5 0 A e i
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1 HXEX

TE X L(FIB A K E X (domain ontology schema)). 40i3s A4 s SOl o fifi $8 3 A~ 4idek v 2 R DA AT A 2« AR
IR MRS ] IR SOOC B (LR 43 0GB RAIE 3 2R 50 3R) SAH G 1 SCEY ARESRe 1R 12 038 1K) 1R 3L O gomain 4
TR U A A 58 S HE TR

Oyomain =(C, AR, X, I).

C K& (concept) 4 ME 2 X Rk A 2 (class), T 38 B A7 3L AR AURRAE (1) AN 44 (individual ) 42 & A 1R
F o s (instance). 451 4 ME 4 person AR BT ANME AN IAE S A FRon BT 84 1@ 1 (attribute) 82 & 1 8 1 X
Tk S Hdl 28 2 I 4 (data type property), & Fifi i WE 8 BT A 25 10 S0 4 B (AR AL 0 AN Ak = ik & L R &
fA R AR JE R KR K F (semantic relation) 5, 1 X 56 58 JUFR 4 Xt % J& % (object property), H T- ik #E &
2 ). Bs 2R R v TR A % 8 Mk 2 1) i 43 2K 5 & (taxonomic relation) B 3 5245 2 J8) () AF 43 25 55 & (non-
taxonomic relation). {1 41, 852 person ] LARE— 20 43 3 AN FAHEE man AT woman, AN &“ak = F1“Z=JU” 2 [a] m] B
BAF KRR X Fon A HAE, A M (axiom) H T2 XS JBIEFIOC R 2 B TE SCL 49, 2 & person
14 F e P RReA —AME, B LA AW 2 5 S B AR R BESR # B AT ME— IR 3R Se il B 48 H Tl
A L R AT R IR AR A G A 2 BDRE BRI R BV IR AT “ 2 R 2 B 2 IR R B IR A AR R e X
r — B AN A B S B Bk Al T 3R 0 — B A AT R A U B AR A s SRR R S A8 R AN A AT AR
FH 3 5 2 U8 P 3 5 A W] AR 4 WA B S48 B ) RDF(resource description framework) ™M ik 78 GEFk A 4%
sz T W3C HEFE K A A AR AERS A TE 575 RDF. RDFS(RDF schema)? 1 OWL(Web ontology language)®Y.

E X 2538 3251 8098 (domain instance data)). 40 sz 4 £ b 3 T AR 2 S 18 SCZH A R i
AU AR 1R VR AN, T BAE S people ARk T IR AR5k =7, B 8 AN AR TRk 2
BIBE IR A | domain ¢ 7~ S0UIRK S 49 4, He s SLn

liomain ={(5, P,0)|sel,pe AUR,0e UV}

(5,p,0) 3 7~ Hifi b 2 151 S 4l 1) Wik sk Ay = Je 4 (triple),s by SEAS SEGIRT 5, | o S 0f S48 p o T T Hii ik
S S 0K JE M s T R A TR 2 SR R | S0 S5 20 JE SRS O R 4R, 0 RoR JE Tk
T SRR (W B, B O S0 6] %, B b 7 T E (literals),V R 7R 7 IE R &

TE X 3(4EE X # M £ (domain semantic rule set)). AR5 SR I [) IR 2% - 45U A 4K 11 s SR 45108 i
504 K 1A — 7 T 1 3R U UL R TR N )8 R SR B AU 5 — 7 T AN R AR R R T S
191 SRR BE J7.90 Faomain 227 U V8 SR 48, FE 5 SUan R

Foomain ={0 1w 1y [N =0

ry 37 H o — 41 SO T SORE I gt R 1) 4% 15 A0 cif-then 10, JUFT 2445 & R 148 (statement) £E & A
N, A % 0BT 1 R0 A8 L, A D SR D 3755 3R 92 995 12 W (0 0 3R, 224 W5 48 380 10 7 07 28 10 1 Rl A2 R 4
DT R ) 1) 2 A I, o] USRS T 0 D A5 HH R 2 W &5 TR O T N 12 5B 3 S5 %7 115 UK R,

T S Web J2 Uk &5 PRI T 2 Rl R R, 0095 A RDF 2500 RAS 19 OWL 25 % Rk 30, 4 — 2 o
FIEBESAT THE— By R I B AVE AR SEE SCRE P BLAR T 7% (038 S 3k SR AH Y. 11 3 7R J5 X AH A
IR T 5 A0 A B8 ) R0 TG 1 7 THATY AR A7 AL — S8 A 2 1 SR T4 R AR e 48 08 3 5 00 0 6 g DA S R
PEW3C BRI SRR E = SWRL(semantic Web rule language)®?!.

TE X A(58E X F13R EE (domain semantic knowledge base)). A3 AS 44 s . AR 9245 BH A0 458 S
TAE — A 3 T AU AR 2R AL SKB gomain 28 7 AU T SRR, s L R

SKBomain = {Ouomain+ | domain+ Fomain -

AR AR AR 5 SR R AU S AT T SCJR U ) 2 1 T G 24 0 AT A ks SCORIE SCRH I R ik 2L A ) 2
511, T ol S 0510 5040 R0 SR U4, DA AT A A s SCAE DA AR S5 0 U, L A0 83 I 481 0040 R0 T SRS 4E R B AR i)
KR AT T T 1 AU o I 5 S I T SC 0 VR A8 T, i T i I AT A 4 s Sk S T 1 1
R AR XS AL SRR DS, SO IO Z (2. B3, R, OB, BEIREE), R RS
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it G R IR0 2 IR 25 A R R R 0 IR 45 25 75 3 I SUAHAR .

W3C H#E77 HOAE 68 AN (5 X2 (B RDF J2) A AR UETE 50 SPARQLI®! i il 5 #15 75 AN AW 20 A
RDF [ 7532, 1M HE i RDF [ £ 8580 R RDF #7915 X, JLTF- 145 ) RDF £ T A #4475+ SPARQL
Y SIS FR 2

2 GUEIEXEIRERHE

FH T AU TR, B R A AR A (6 JF R T AU L K 1S5 5 9 A U R R A K AR
(1 80358 01 SRS A I A A Ay AT g SR Adk RN P 2 R R (1 AT A A e RAE S A0 e VR AR R 1K B Rk 5
SN T KA LA AT BE (1, 3 FLAE I 1) _E 2 S T 12 52 (1. 57 LAAS T R P2 2 LT B A A AR el Ay
90O 3TN G ) 1 A b A AT SR U 2 T, R A R A T 8 A A D AT A A 0 U A a3 e A
A4 1 (ontology  integration) 2 1A 7 B 5 (ontology mapping )34 14 77 2 Ske bl 13 g g J3T 5 S 16 A48, AN 42 201 1R
2 8 % SR A 2% 2 (ontology learning) S5 A [ 5l sl 19 50t A 45 0408 Ut r 356 AT 00 34, S 3 T A it
AT H AR AT B U5 A5 A0 A 5 R 2Fe 48 A R I 5 R A B i I At T R SR R TR T A
FH (R A5038 %0 1.4 41, Freebasel®* 381 DBpedial®. YAGOM 4 2 5 3 5% FH M FF s SR e o B nT 53 7 11045
SRR, 2 RS BIAR SCHOB T H B, T BRI T « iR A L8 S A 5 1 S O B 63 38 40 S L I
TP AN e bk NS 246 58— ke % Freebase. DBpedia. YAGO %5 JF iU AN R ZEREAT T X Lo #7 e R % T
Freebase 1 2k 1 i) £ s V.

Freebase /& —ANSEHI ) AIREEIN . BRI R Ah ¥ — M N S An R i B0 P2 B 7 m] LAAE — AN FF T
A RUMEGIEE . Sk R 4D 3L Py 2. Freebase B i 3 Tl = S0 4L (CURR by F8552) 1k 2, AT A AT A4k R o
/N7 1 €] Freebase $H ok [ oK & i 5 (14 T 0K U5, 41 4 Wikipedia. MusicBrainz?, WordNet*312%,
Freebase C.ZJ%J LOD(linked open data)™*5si [ f)— > 55 % fr i 4 U Freebase  LLAE & 4y 847 4 1L Ho 4 76
CC-BYUSWEn] | &A1 4 N-TriplesH)RDF #% 2 ft) dump SO 3% 304K gzip #EAT IR 40,0 1 J5 hy— AN B — [ 52
ARSI, AE 2014 4 8 H NN gzip 4610 K /N A 22GB, fif s 5 K/ 24 250GB, 3548 3 45 19 124 = Jo 4.
Freebase RDF dump % T 11 /N 3Bl (implementation domain). 5 /> OWL 151 89 4™ 7= & 45 (subject matter
domain)!*"). Freebase f] medicine AUk Al ik 1 fek J5E (52 7 ATUISR 1) A iz SR AWK iz 7] K5 (B 450058 3 TR 60 3 491
1, medicine U KA (A 2 SO REIE TR IR DL XUBR IR 2 2GS S R I, T A T iz A
ST SCHEIR T it BRI 7 AT 11— S TR A0 A, BT R AR S AR A s 2 1) S 4910 BBl B 3 Ok &R

A I IF ST B B 382 . Freebase RDF dump A Hili B medicine 32 8535 1) 41111 76 58 4 B AR 55 Freebase #H ¢
[F) 2  Freebase [ %1 1R % 7= B 2 I Freebase RDF dump 43, (1) 45 #4457 4E IR 55 0 N, 454 Linux R 18 6y 247 T 2L (1
i gzip. sed. grep. cat. wc. head. tail %), shell Ji4<. Apache Jenal*® 4 {t [y 4H 5 T H Al SPARQL 7 1, 1%
THHISZHL T —Fh M Freebase RDF dump HpRos o A . 50 48 b gl A 18 355 JLAS A9 1 2 S s 7 121490 37
AL 6 AN T E SR

1) 0 T0AL ER A TAL R A AN () AR L IR UASE, DA R LR AT A7 i R AR B T VAR
HI Linux (#5447 T LA shell JIAS x50 0 35 47 040 B — 5 1T, KF N-Triples 4% 20 # h TurtleBO% 28 30k
A3 25 HH E PR AT 2> 24— 2 5y — T T A B3k i 358 v ) o 5 (G e 5 1 P S 4 AL B i A ) S
P 0F T AT AU T SR U FEAN T o AR S0, 3 ) DA B A 1 I P9 2D 24— 21 () IR R Ak B
e U =0 X e Rk 2 1 = 0 241 2 3 B0 K B N A B A7 it e N R 2R

2) FyEAEE AL Jena #2411 TDBPUAE 4 RDF Store(3L#i A triple store),ffi ] Jena 2111 tdbloader #ir 4
A7 T H K T Ak 3 S 1 B A3 4k 1) TDB .

3) frf R AT AL FH Jena $#241E 1) Fuseki SPARQL Server®2%} TDB k4T 2 FF, LAFI F] Fuseki $2fit () SPARQL
511 % 45 3 45 (endpoint) SCELXT TDB 7 1) 2 ).

4) SRl E kR SPARQL 7 43 Sl Hl X medicine 45U Y AR 44 5E X Omedicine(F2 3 28 5 X AR ML 5E X)
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S BI B | negicine- Freebase RDF dump 4 1 % 43 45U 78 SCHE 4 1) 52 X

5) HH 5 ab B A FE W AN J5 1, — 77 1, 7 Freebase RDF dump 7,78 X 4> B4 25 700 Ja M RO 2 8 1k, ok b 7
B I AT A 5 — J7 HI, £ Freebase RDF dump 91, [T = 5 1) 44 Tk 2 ) A ), 4 abb, 75 2 45 403 7 sRont G
HEAT B .

6) Hdls LN AL AHE 3 AN Tri:(@) SRS Omedicine M1 Imedicine 2515 4 SKBmedicine; (0) 5%
MID(machine identifier)bz IR (¥ A& P 7 9 A B 3211 1D, 75 Freebase H, it A& I BEAT M —1¥) MID,
47 ME— g NZERT B 1D, T T A SEB] A ME— 1) MID, A 28T PR B (AR PRI e A5 3 J8 1t rdfs:label 3474
IR;(C) Bt SKBmegicine 75 He g A PR KR vETE = 3R 1144 X Freebase RDF dump 434 B4R K H RDF e AT 3k {5 3 v
10 e 8 SR AR 2 A I A SR FH A AR A ME 1 R 1 5 o SR T8 LA T2 R T Freebase SEILk H () — 2847 3
YLAF A, - I{E R SR BUR A T Freebase type 38 H (W28 84 g 30 H — bR JE YA H T Freebase common 45+
1) 8 Mk a2 SC 256 T A3 75 S el R 11 485 SR 2 6 oy AN A h v 8 5 3 1) 7 2, DUR FH 0@ A 103 30 Wb TR L HEAT
bR,

FH T AR SO 1) 95 95 i 32 7 4RO medlicine 32 RBUIE P 1R 995 i DR SR8 B LB U R, BT DU FH IS 2%
A SRR A KR A AHEAT T RO Mk — L i s 18 1 BT A A A g i T H ProtégéT T I . R4S
F1¥) medicine 4531 SCATIR ZE SKBmedicine, 35 AL B8 A U1 .

1) LA Turtle #% U275 1) medicine &0 i SCATREE I SCAF (T 44 0 ttl) K/ 1.6GB, 242 TDB LA,
i H IR ST R Ge A4 25 10 KN o 1.3GB(bL B 4R SCAF IS ZE /).

2) FHREER LA 70 MRS, 63 MBS BYEME. 156 ANX S B E. 886 272 ANSEHIAN 7 073 580 = Ju4l.

3) BRI 7 367 AS(AN T R SCSER), I, 3 590 AR SEBIEL S T At 3 802 A [R) X S, 1k L w51
BB A — A BN GBS owl:sameAs 8 A ) TR Y. 14 FR 52 993 SE A0 (T SO R s S 41 3 R AR 3 SE491) .

Rie [t View Gmaoer Took  Refamor Window  Help
<2| > | orslagADRremmeous.2) -
Active Detclegy | Estities | Claases | Chject Proper per Irdbals | OWOMZ | DLQuery | Oneofical | Creclogy Differerces || SPARGL Guery
T A = g
1| | 0| K Loravons Emem ____________________________________________ ws==|
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Fig.4 Calculation of disease relevancy and recommendation of related symptoms
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Fig.6 Comparison of the diagnostic hit ratio between the method in this paper and the one in Ref.[1]
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(subtractive clustering algorithm)Jf-& T — /MBI L & 45 (fuzzy inference system), 312 F 1% R 400 34 1) MRI
SARTEAT 232, DL 4 N S0 [ A5 (mild cognitive impairment) . B R 9% i 2R 97 (Alzheimer’s disease) F1 1E 5 % [
ZH (normal control). SC#k[4]1% ] BP(backpropagation)2# > 57351l 25 T — 4~ % JZ B 408 L (multi layer perceptron),
T2 W AR 3 A ) L5 (neonatal  diseases). SCHR [S]R A W BF ML 2 2 =) B0VEAE I IR B 140 B2 W A 4 7R 0
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RS BRI OC R BG4 O W0 I T AR IS SO S SRS 42 W % R S RE S 12T 5 P 2
PR A A 2B A =R B9 B K i = A= 25 A RE (lymphedema-distichiasis syndrome) . %k % 7 FGRE % £ (Cornelia de
Lange syndrome). £} %z 4 4E (Cohen syndrome) F1 Smith-Lemli-Opitz S . SCiik [14] 3% T [F 1 (co-occurrence)
FUE BN - T B AR AR [ AHABL I LA R A P 2 A v (00 AR A i S 0] (19 8 SRR ARLPE (¥ 7 3238 1) A
ABLE JiE k7 V2 i E W L I FR A ] A 4 2% 34 4% (biological  pathway) it 77 23 B I A2 ARARLE 5 5 vk A 45 500
AHIOC I A= 40 72 (biological processe) i UF Al 22 9 H) P AH AU, 450 FH 20 00 s AHABL A 79 N T SRR 1 8090 SR % 1%
JEREAT T VRAN . B4, A R A A R0 99003« 25 W0 F0 A=) RR R AT G L, 8 O T — b 73, 1 O A 2 T R 4%
IR R T A O B AR 2 B 5 2 AT R G SR, AT D IR 2 ) AR BT I i I S I R 2 AR O
i G S B AT 508 L, BAE 1 3% 05 125 1R A 28 SCRR[L] B 9% T A BRI H - K4CARES® g — 384y %35 H 19 H
A g B 7 O Al A — L 7 7 2R BRI R I R R AR B R (1ICT) R 3 45 A e ok, DL vy S A3 i — AN 2 T
SR I B 97 (RAEBE S, DA Jt 5247 AR R A T AR B A T H SR T 9 MR BT« 2 FhER-A 100 5 AN tE 2 1)
/8,4 H CPO(case profile ontology) A4 dtiik T 5 & AT TAH G0 &R, 348 SDA(state-decision-action) [ #i& T 4H
T TRV R SCHR (L8 7R T30 H b T B9 T899 12 W A AR AN P4 10 5 R0 R L0 12 W 5 A7 A
— LGB (R ) AT AE AR SO A R A O T PR Ui

K 3 0 CA MR ENE WO BRI AT T S5 T T & BRI S 3 X LT VR R T AR R i
ARTR AAR, AR A I R —FF. L0, SCHR [LR SCHRR[12] (0 7 3R R T 583 (AR DR RN A E 30030, SCiR [23]
17 R T R 0 DR, SCRR [T 7 vE R T B2 (0 MR RS A0 55 A 1 25008 (19 dn iR R AE ) b 8%
B B T A P B30 (491 a2 DRI ) %) 35 gk L 28 A

T T ) 3 2 AR AR BRI KB L R 4 B W IR 45 LA R T ) R B R S IR 55, A SC IV I 9
RT3 T A0 A8 SN 1) 994 B B 2 W 7 3 S BRI 9 AN 2 AR SCIEAT T IS IE A 5E 2.

Table 3 Comparison of the aided diagnosis methods for diseases
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