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Knowledge Discovery Based on Association Rules

Taking Pulmonary Disease Medical Cases as an Example
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Abstract: [ Purpose/Significance] As an important medical resource, TCM ( Traditional Chinese Medicine) medi-
cal records contain a large amount of data and information. Deep mining of TCM medical records and knowledge discovery a-
round the contents of medical records are conductive to the mining of tacit knowledge, improving the efficiency of TCM clin-
ical diagnosis and treatment and the accuracy of medical services. [ Method/Process] The study took the medical records of
local lung disease medical records as the data source, the content of traditional Chinese medicine medical records was
mined based on statistical analysis and association rules. Starting from cough as the main symptoms, the relevant traditional
Chinese medicine medical patterns, clinical symptoms, and symptom drug patterns were explored, attempted to explore the
innovative application of association rule analysis in discovering traditional Chinese medicine knowledge discovery. [ Result/
Conclusion] The local high—frequency drugs for cough include Radix Glycyrrhizae Preparata, almond, Pinellia ternata,

Fritillaria cirrthosa, Poria cocos, dried tangerine peel, etc. The common symptoms of tongue diagnosis are thin white coat-
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ing, thin yellow coating, red tongue, dark red tongue, tooth printed tongue, etc. Association rule analysis based on the

Apriori algorithm shows that common drug combinations include Salvia miltiorrhiza, Platycodon grandiflorum—Radix Glycyr-

rhizae Preparata, Bupleurum chinense, Platycodon grandiflorum—Radix Glycyrrhizae Preparata, peucedanum root, Fruc-

tus aurantii—Platycodon grandiflorum. The symptoms of tongue diagnosis are dark red tongue with thin yellow coating, dark

red tongue with tooth marks, thin greasy yellow fur coating with tooth marks and other combinations as the strongly correla-

ted combination. The strongly correlated drugs of thin yellow fur dark red tongue symptom combination are Platycodon gran-

diflorum, Radix Glycyrrhizae Preparata, Salvia miltiorrhiza, and Cynanchum glaucescens. The types of cough patients in-

clude the type of external cough and internal injury cough, which involve wind—hest syndrome, phlegm—dampness syn-

drome, yin deficiency syndrome, lung qi deficiency syndrome, phlegm heat obstructing lung syndrome, etc.

Key words: association rules; knowledge discovery; apriori algorithm; medical records of traditional Chinese medi-

cine; medication pattern

Hh B R A Ay o Y R R A T i ) B
S5, HhZ &k milm iz S g m
PETHrh R R R AE 88 5 A A AE— e BB B AT LA
P P BRI R TT IRCR S BT IR 55 RS EE
K FEIZE R e R N A AT IR R A B 20
Mo IR AICTE B SR DU 2 55K fh 5 i S 4]
ISR rh B 2l B AR R L TAR Y
AR A B S SC R 2R, 2 P AR R I A KA1
Fh AR B, B SF IR LR %
JETAE, WHEMBAR AR 22 i, HEg)
g b 2B B A A A L SR S
R — I E AR, R R ) Z 8] SCHK
KR MHTE L HRK B (Knowledge Discover-
y in Database, KDD) & “##4gZ48" M—Fpu)
SR, BPNE S5 B AR AN [F] i 7 SR AR
AR, HEZ B MR HE R A B, A0
(BB R B AR LAE G R JE T SR
NEFZHE R ERER, X B B B A T R AR,
BRI B 22 SRS A W —Fh ik, B
A FE T OGN () 7 7 %o v B AR A T A IR 5T
i, REFEGRLITE NS, ZEhEEE, Ol
R P S AR AR B A IR, G R S 24y
BRI BB T AR IR ANE 7253, IR
ERERPESERENEAZITTAR, T IHEdRE
HATIZHE T LU = AP S . BT B3R, At
iz FHOCHR RN 4 AR 7k, DA S b I DR 1B 28 4]
PEPRAEE . PR R RO T AT A, KT
KR R R A SR B S AR S AT R R, ABFSEA
FR DN FEAR ], DUl iz SRR 7 AL T
I R B2 22 & IRIRYT LA IR 25 LA | 512

RERAFIE | SE—2Z5 KA 7 (LA SE b il B2 28 kg £,
I ARZYT I HZG A . H SRR IR DL S RE—Z4 0
At A
1 3@k [E
L1 PEHAELINFR

7 Fp S 25 AT ) R BRF AT R, 2ERE TR
WIE kR 2R, FIATENEOR 5 BE 24
GG o3 s AR E I, DA TR) B H BE AR
AT TR A HL, X5 AR T FH AR M A o 45 A 1
TR (Hh9EIR) Jr 2R AT AL B, NS AR O
FARE, LAJ5 A, 2RI —245 0 F OO0 Sl A il
AT 5, SRR RGP, I
DR EASCREAAR R R R B, Bk T — R A IR
KBTI AT . X A AT TR & B £
JE 53 M A S e AT S0 T IR AR AL e o R R AR
5B R 2Z (8] ) OCHK, A JE R i e 8] 7 25 %
“PUE—IRYT I BIE 2 St AT R A5 A AR
FEPRAREE R R R, B, “BENTES” M E2E
FEIEO Bk AR 2R L SRR TR RS FE A L
JMRA EURREIR A R 1206, s AT &8 P
FP s B AR A IR I i, 26 9 ] )k Y
ST FEARFAE A TR, 4248 B R HERTT Y
FHEGRLAE, s R PR R SR BRE 1 F2 R R K
TRITOCHE, SRR R 2 i B iR, 1R
S A AR N TR SO A B B B S e D R
TR AR PR I PR 22 3 i vk, dl i g ST B 5K
T, A UE I e A5 A B S AT R A B,
R KR ChEZ) PR S
I8, WSS TR, DB . OGN
DA 5 2245 3 B 2 R DL e AL, 3248 0 & 3



2024 £ 3 A
5 44 B 3

Journal of Modern Information

oK R Mar., 2024

Vol. 44 No. 3

T IARBE R i S R S A B S
FERHMME, 25 DRk, XF o B 255080 JU A2 4 1
AR S B G5 o A A T 24 2Z TR Y —
FINK R, BYHIR TS EZHRR, Wh—
2y —E | SE—IESEHR AR, M OCIAL I 7y 2 AT LA
FERE R b B HEAZ AR ) 5 A S Y DGR S5 AR A7 AR
PR, AT LAV A2 9 Ze MR DL K BE 2 1A
SEWFIE 245 LA SO2 ¥y U R I B 5, 54T
5% H BYARVLEAL
1.2 AT XRBRAN 6 F & 25 S i R LT 2

B2 8 2 FR A I R b i) — A OGP IR
T H AR J5 12 S AR A X 0 A B, DI R )2
BARAZIR — IR SRR B 47 4 i e 32 24
FEPABTE: S — B BOR EIR TR & b HH &
AR 2 (I ) 5 B Y BOR M i R H 2R
A SIS LA A P Y N R A AT E
AVFZ MR, PR T ORI 132 48 HoR TR h B2
5 FIR R BT T 5T 2 LA JLAN 7T . R
PR R R IR AT KR, A R
R AR TR, FE PR IR 1B] 9 0C R & IR
LA, MHIRIE th AR R — RN T IE R R,
1201 BT SCHRALI iy F 25 ML 5T

HAT, BT CIEALINAZ 38 H 25 A I IS e 1A
AHE—BARPG H0 Ke, 3 3 DCHR AN 55 7 vk A B g
ST 298, iz b BEAR AT g5 B vkek . IH&
S5 NS IR 1Y 25 W) 2H IR DL SR 7R
Vo AL AER) DL 22 2 R 12 HR AT A R B Il R
TR YT WIS S PR 22 Wi 1) P 24 5 B A T R, 0
P32 OGN 15 31, 2545 14 T, EZ5H
IR R | -l . bR . R AE R EIIRYT
Kidi; FEMEE A BRI, M5
U T BEIR YT T IRAE 28 96 7 64T F 25 R
AT, ALY AR 24 | TR I
I T DA IS | 28 RPN F009RTE . Xl
PRSI FH ORI 4L AR 34T T A Bz iR 7 Al
UERT 22 7 )i, RBHIE M EA | S
B Tk PLRFERIFH . AR ARG 7Ok, B
R SE I A R R T A I A R EIR YT D
I FH 2R, R BLLLC B 7 i ) FE 2R ML, S
TEIMARHS , RNRAR , #has.0 R, WEBAFR I 31

RPNk, NIRRT NS M
AT PR IC T A5 R A SR U 0 R VR T I 4 1 T
7 96 B HEAT RIBRLIN | B AE ST, 24 B
W I 3 SR 2L K 3 NS, P BRIRYT i
SN2y R AR A
12,2 BT ORHEALIN B ub A HL AR SCHE 5

Hh B TR AR 7 1 R M IR DD B2 W i B B
A IWORZS , RN TR Al OIS R A REIR A1
TEHE T SCIRAINAZ 4 v BRI 23R ARS8 i K
MNEBONE 2, DR T POM TR T, 78
UERY 732 LR L0 S0 A FSCRE AR SR IR A SR, 481
Qb A 5 DG U] 43 AT A A M o B e R IR
R, 143 6 A ILAY o PRIER DL K 45Uk
JI X IO A8 L SR BERECIR DT A TR e v o B e R
TEAGEE] A4 A CERLEE X e PR S L SR R R 2%
B WU BT HH — s . E R FRT SR T OGHR AL
D) S5 A Z T I AR R AR B A AR 11 F BRI fo 2
R R IR, fEHUE 14 BUEMRE R, JFR&
VA RS TR P BRAIE TR B AR X R A4 F2 4 45 UAE
1.2.3 BT SCHRALINY b B2 22 4 S B 7T

AR PP AE R 25—2 | R A5 A £
M —HESRHRC R, B A7 AE T —hE—IE—25 55 AR 1
RPN SRBOE A, BN, MEETT A TFAZ AR
SRAE . UIE, 25T ARLEE, TEROE R I 2 4E SRR R
XUASHI 58 PRI | SR T35 T8, 7
L gy AEREETT T (PiTEiE)
FLERRE . AT IR AA RN, I SRR
B — ARG RIE—T — 25 G R, Sl T
R 2 SR B A . O i 98 AE T LSRRI
BRI IRFT /NSRBI AEIG ST IR ML EE B
MAHEEZAT RIS, A 41k
W—Z SRS LB R R
CHEZBDT SRR, R TRER S 2
/PS8

AT R SCHRA AR B AT, B Z A A BOR
TiEAE R B M E R RR AR B, H AT
AR BEAR A IO R 2 T3 h a4 &
PR BE R, DI B AT SRS A RO
AR ARV o AR SOREHE T SR 59 7 1547 41 o
Proc i ERgs, XPREEZS . BEAERERE, AE—



2024 £ 3 A
5 44 B 3

www.xdgb.net

FHE T OGN 1) v 2 2 R e B Mar., 2024

Vol. 44 No. 3

2 CHRSE R THEI0Hr, KIMBE RIS, A
INIEREOFSIF
2 R

AT A HE TR IR AR BB R N2
AT T2 S R A, DA S b it 2= 28 A e
U8, RIMHZAR, BEIIREIREEE | E—2
He XA SRR e, DU & TP EIGIRI2Y L
BOSHYOR, RN T B2 RN A
L7 T AN
2.1 FREBR

T, WSS R R, A
BRI B2 F A B Excel A, R
TORBEE AT D R RS . Ak, H RIBF X
FrA BRI T AT, g s ARG T SE s
FHARREERT @MW) . F 2RSS FEAIH Apriori
SRR RS AT OCHRHLIN 3 Ay, 45 S R, A 45 200
AR SR OCHRHLIN [R] s e A0 T A2 AR AR S (1] 2 0
HATHRE—Z5 OCHC RN 4208, I A AT AAL 5T ok
JEREAIEAZ ISR . 5, E LREU B S %
IGCRALIN] AT B BBl X A B A5 8 A T R 3R,
FEHRPER  B A B
2.2 HFRF

AW | EEEEE, R R G T AR
A D T EAR YOG B2 BB s AT 81 o B . QI
UG TR i/ s TS € S e s i Ve N OB S T
PR R ZGHR AT A, TR A (R B
AR B R AT e A3 A AT LA 1) EDULH
o TR ERE AR TP RO B H B H By, OCHERHL
MR A Z [ DCHR S R I — AP OT i, — R
RLIIE Xk X—Y 2 H B TR ) 5] sf S R 1l I
WAESY AT, 3L S BT IO W S AN [R] BRA 7 2T 18
MNITTAHER R Z [ B DG 2R o T B2~ 00 5 W ) G 4
PAEAEr 23w, AR DI i 2 B SRR BE
A B SRR L ZE 3 ) [R] o g 1) OC 3R 5 R,
PRT I 166 R DU AT A 5 38 b 7 I 2 R Tk 3 v g 1
FA I SEI BN (4 T %6 o 1 18 R AT 04T,
ATLURBRZG ] AR TR, 2454 55 0 R a] A B 55 O
Z, [FEF, M RIEFH ggplot2 MR DIREXT B
AT T B, DASEEU HHRES R iR
2.3 HKFERRHAE

TG, o R AR I 24 R A e B B 7

A B B SR AR R 2 R e 5 = R BT T2k
AR B AE G e 2212, s R g dE b i e R
Ry “REMRKT RYPESE, ASSCTRE BE SR B TN A
B L FE R L 20K . BERTHMMIZW R H 30E
SgoCnEET s 25 MAREIE LD IRONIRIT iR AR, HEBR
PREQNT . e BRI o R ERER A G E R,
B2 R B 2V E IR B TERON R 285 25040
TIARGERE | AWEMTAIEE S AR R R — 25 4k J7
B 25 BRI RO Ak B A HE b i 19 s 522
P Z2 0k 58 52 5 AR BT e 43 AT I E AR KSR A Excel
o, ARG —E BE 2020 AR (R AR N R AL
EZG) 5 (hREAE) BEATRLORED ) i,
“OWET CSREET Gy CHREREET . CEIRRC
Gi—h 2. CEMIEE Sk Dyt
PAFERE G Tk, B0, ERETR I
W, B, HEsh w/aT CFIRLAT CEHHT
CHEET COREELLT G, BESN CHHRT CHH
“HEIRBE G, WPIE IR E R 663 ], %
PRRITAT B2 58 5 A Excel AR ST M 5008 2
BRI FEE RN . B 9EFE Excel HFshiE1TI5
Ve, MBRITA 25 7 AR SE 5 1 2R 52 LA R R T AR
ATy, B ToR R Gt b, # iR —If |
AN esv XHFE S A RIBES G — 4403, 7E R
WBH Pl read () PRECGE S YR, % A format =
¢(“basket”), cols=1, header=TRUE #74>, & X%k
PERAY[F] 45 0 RAR 2 — 1 (45 ) N PIFRiR,
JFH rm.duplicates = TRUE iy MHBRE EAE, K&
B AR R 5 MERIE 5 o mUEE A 3L
3 BUES
3.1 P EE TR SR oA

PIAYTIZIM Y B2 R ], WA R s . &
FEHXNRIT AT IR 38T . 58— AE Excel T
V5 1) 2 SR BHR DRAF N . esv A X DU B8 114
AR, 76 R H S P read. () BEGEHUL,
csv SCHF, T RE ST 5 SR B8 Sk A ) s PR A
PRI  BEORIC B ) 4 2 cols = 1, #558 LASCE v 9 46
— 3Ry F 55 R, I . duplicates = TRUE fiy
AWk Z A, FAIH itemFrequency () BREO 25
Y T80T, A decreasing=TRUE iy 4 X}
Gt g Rt AT T HES, S5 FERI A itemFrequen-



2024 4E3 A AR - 4 Mar., 2024
5 44 HH 3 ) Journal of Modern Information Vol. 44 No. 3
cyPlot ) G 45 R B I X it B, il 1 AhRwEiRE,

Jis, RIRYT LIk A FH AR HE 44 i+ e A 25 58 TG, RN SR B A R S T i ik

THE, BEAAR T2, HALEE R 25l AR
Gt R N, AT T B 24 At 428
F, SCHE AT RE L JIDUEE ) R | PR
R e AR R ) 254, v ST R A A R ey
KB 30% LA |, SR IR 25 Y 485 TR IR TT 40N
g, TR T A o A B R A A
M, WERIF M E, 54, &1, EE L AL
RES | R B2 il AR AR =, X TLBR 2GR FE I IR
ERRERPZE I, MRLEFH 20% L) 1, e
HFCAHGYT b 3 EEAEH

0.30

0.00- ||IIIIIIII

0.05+
%%€V §“$§&0@§*% &

51 HER Fﬂ?ﬂﬁkiﬂEH’Jaﬁqﬂ?ﬁEé}Eﬁ'l
Fig. 1 High Frequency Drug Statistical Chart for Treating
Cough as Main Symptoms in Traditional Chinese Medicine
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Fig.3 Network Graph of Drug Association Rules Based on Apriori Algorithm
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Tab.3 Mining Frequent Itemsets of Tongue Diagnosis Based on Apriori Algorithm
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Tab.4 Mining of Symptom Drug Association Rules Based on Apriori Algorithm (Ranked By Confidence)
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