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FiE e AR e E. B, AT iR URAEA F 04 % SR AR AT IR IR, S A }ﬂ %Eétifm%' RANGLE. FJa, AT
HAFAEHATRR S, SH A A 2L BTS2 AR S SRR X 6§ —B T4 KB AY, ATty ke gt
EALZ O IR 2 AN E o

R AR, EAME), —HHE S AT
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Conformance Checking Method for Process Text
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Abstract: Conformance checking is one of the important scenarios in the field of process mining, and its goal is to determine whether the
actual running business behavior is consistent with the desired behavior and then provide a basis for business process management
decisions. Traditional methods of conformance checking face the problems of too many metrics and low efficiency. In addition, the
existing methods for checking the conformance between process text and process model rely heavily on expert-defined knowledge.
Therefore, this study proposes a process text-oriented conformance checking method. Firstly, the study generates graph traces based on the
execution semantics of the process model and obtains the structural features by the word vector model from graph traces. At the same
time, Hoffman trees are introduced to reduce the computational effort. Then, the word vector representation of the process text and the

activities is performed. The study also uses the Siamese mechanism to improve training efficiency. Finally, all the features of the text and
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the model are fused, and then the consistency score between the text and the model is predicted using a fully connected layer. Experiments
show that the average absolute error value of the method in this study is two percentage points lower than that of existing methods.

Key words: process mining; siamese mechanism; consistency measurement; feature representation

T FEIZHL (process mining) &Mk 53T FE & H (business process management) #3512 (data mining) FIAZ X 2%
BE H H bR 2 S AR (9B AR R IR e AL Rk 45 i R B 0 A B 1(a) o I REAS G 3 NI
SE T HE W R, 2 H S O e T ) BN SE R AT L 55 I AR, e SR T AL AR PR
1 H 1, A AE 2 W . HARYE: 1) 55 1 &2 R I (process discovery), %37 sefift vl TN &- L7214 H 34k
GRS, RN H 2 A v M2 di b S5 AT Ay b, PN A Ak 22 253 B0 T v s ELMER R 2 i 5
2, WAL, Inductive Miner HYE P, i R 5 A M. Alpha HVAPUKAE Alpha FHEATH RE [ R 51
B 2) 375 2 A MERS Y (conformance checking), 1237 55t v ) A2 AT i B S Bl 25 40 AT AT A (A H
&) HEAAT N GE R 2 A e e e P S SRR ) DI ek AR A ), th T DU IR AT
A3 2, 3) Y5t 3 T FEHY R (process enhancement), 1% 3% e M1 (19 /2 ] ) A0ek S AR ke 1 o H R spi iy, |
IR I B AR R TR o, A O RS SR . Mg B Ry b S5 TR A AT R ke et H A T, R R Ak
BT B A A EL AT A i O R LG 2, B TR A 1 s H A P ) 22 46 S U it BN 45 B R o 3
i S SRS R (A R P A I I R A R 1,

TN B/ D
WkitE O
S5 e B 1 o M
HpEe  ERH s " iDE
s /\ o#. @<: C
:{ > n B
w W S ‘ /

Bt 2 SRR

I
' WER R
EL@%%H%? s
= SER)

H & om T I A A TR

(a) LA 3 AL (b) Fe it K 5
1 e MRS A e Rl b i I 3 5 e B

W 1(b) Pron, g & Mk B A F0F H MR AR, S il o2 o 2 (a3 22 5. Tl % T 4 MR s
KPR ILPERI 225 U2 1) A (fitness), ¥ PSR RERS T3 (replay) 22/ HAGAT A, B HEAT W27
PUAERERY; 2) fR L (simplicity), J & RRASE AU A 22 i [F) 55 ] RGAT 0 R34, B0 SR A 20 )
J5U (Occam’s razor)——HIJE A B, AN AZIE N2 R EAK™; 3) iZ LS (generalization), YEAT IR 2 4704
ANEH R, 0w AR5 68 15 4) REHESE (precision), PR BB K17 47 22 > A H A&, BIAS A
VPR AR 2 1A T .

FGEE MR EAFAE R DA (1) BERAR bR 22, 38 R SE Bn N A AR, fnn B SCpnids, B P H A S e
M2z ESEbR AU A L NG AL RURSHE DX 4 NEAR. IX 3 M ks EAR AN M B2 T KR 5 H
ZE5t, AEE YN Z R AT LRI 210, Wiz AL BERURS TR JEE, 1l 8 A5 SR LA AR IO I B e, 1T 2 SRR T 2R
ABEATILZAT A, DI, KPR FR A AT L2 (5 3R, HE AR, (2) FER SRR, BRI TSI 3 5 T A
FUG MM (RS . LA A7 SRR b A 01, A 5 2 MG 20 70 3 04 B TSR 1 2 1 s L Rt o 5 U i
2 KPRy AT 20 7 b 5 B AR 2 ), M0 A 5 I 3R A M TR AT 0 2 SRR 2 IR Rk DAL, & 3 8ude
Gt A AR LR . (3) AR H A&, AT 2 I8 2SI 5 N A% e A, A 08 T4
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H s 5 i s 2 [ 1) B 2, T S5 B I AR AR LASCAS TE s ol 5 R A i . A A2 28 B0 T
B MGl R S A Hp 2 B AR U100 O o 380 SO A S5 R (g £ A i U710, AR, I iy 10 7 v ™ AR ¢ 4
AR BIRZEROK.

EEXE L3R )8, AR SCHEH T — PP EE T TraceWalk ¥R 2RI T i e FEASE Y 5 3o F2 SCAC 2 (0] 1 B MR 4G
), a2 Fros, A SCER G BB Y5 fad b 45 3 RE (IS RE SO (https://cookingtutorials.com), i i )& i 7
WAL EH R —EMETS 5 (consistency score, CS). JHit X773k, 15 RO b TG & PR B AEAE R
3 KM BARSRYE: 1) B0 R SR bR I 2 ), A SCH ZE R E CS B T IH 4 NERETRRS (AR
FE. ZALEE . KEUERE); 2) SRR ) J, AR SCIY TraceWalk W48 41 1| S5 45 o i e Uil 45 H (i, ANAFAEIRE S
V) AR 0 T 45 AN B0 4 SR ) . e A, FE NG R AR SCH N T Z2 A= ML (siamese mechanism) SR @& I 2R 302
3) BT 2R 2 RS ), TraceWalk £ A5 B AN ] DA peisk 72 SCA 1) A IR AS £, 6 T H S B & A & th ]
DA, R TR g B ok 0GB s b i) a1 REH] .

o A AR
Prepare a larger bowl. Beat
Then, you are required /V g - —> \v
to finish two steps TraceWalk oh
simultaneously: beat the %% 4% A 704 | LIepare -
i bowl mixture
milk well, peel the
almonds. At last, chill 0 ‘ 1 \‘ \ Peel , /A
the mixture for about 20 [ almonds
@ minutes until it thickens Consistency score

K2 T RSO S A

AT 1 AT S IR A A O AR R FCIUIR. 28 2 95 QA SO A AR A0 TR, A0 458 ] i) B A Y AT
PSS, 25 3 1A A SR L T TraceWalk )& MEPERE EERERY. 28 4 Y IH L SCIG UG UE T A5 I 0 21
IRJE X ASCEAT T S

1 AAMEERRXTE

B RS B S R AN T B S, T R R H R R R 2 S, O B R ISR R A e it
SCEE. BEAR, AT DU & RUPE for AR 42 S Bl 25 (H A5 55 BARNY 55 (M 554571 ) ) (84l 22, 2 1 bR & I 55
S, ORBR S5 IE FE RIS, A SO G O IR R R SOA b 1 R B R 2 1) 1 15 AL 2, il o5 R 27 2 TR T B
R, FUFIRAE Rl 5 25 7 Qe Svk R A

Rozinat 55 A U8 5CE) Petri W) RSSAY vh 850, G5 TS8R 2k 802 AR K FE SR it H K SRR A R
Adriansyah "W tH RS S RERTE T (P RMRERAAL b S 3 2 AR), S8R R BRI A TS S0 5 I
7 AT AL, ARRARS T HI 655 e 2 T — AR SR IK 25 5%, B LL2x SEINFERT . Burattin 55 A1
BT HE P AT AR, 20 TAELA IR I STk, SR 20y A PIAERS3: 1) BB OY, ¥ Petir &5 (1 FR
B JETT (unfolded Petri net), MM SRR (KAl 3k B (P YRR FE 2o rTIR B AT R S5 IK07); 2) AEZREEoY, K
SIS ) H RS HHE 20 R Te R R (SR RT), R a o5 ek AR S ATk B 2 T ¥ i 2. Peeperkorn %5 A

A RNN SEORBEAT SR A, #5E, AR P AR AR AR H & (antilog), AP e HS o 78 J5 A A 2
AMHER AT SR 2. AR5, WP H SN2 2N 55 1L R K RNN BEL——MRNN. [7] 2, FI AT H 540

HR H AN ZRH H A K RNN B——LRNN. 355, 70 5P R B8 H 5N H S i i 2 LRNN A MRNN APoF5
HERG SRR A 3R, P A Fbeol BE LA M. Bauer %5 A PO SR FEX FEAS 25 12808, 45 & U2 RA¥: (trace sampling)
gk Bl (result approximation) B FF T BEREAT A MU MEAS 2. (U, BT R T BEMLRAE R AR, 88 1 4

FIUERR 224 BT T B Berti 25 A P20 T R AT 15 BB 7V (token-based replay, TR) 4G 172 M 1) 45, 51N T MR A
SME T TR HHT T4k, Felli 45 A PR HI 904 (encoding) FIf#HY (decoding) 5 A 2k 45 AT e P B 7
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PR A 2 AN (multi-perspective) FIfh 2. Leemans 5 A P45 1 24 Fi i 5 H 28 5400 2 6] 1 B d brid £ H.
HMEIABLAET, A A 4E T HLEE 5 (earth mover’s distance) 1524 5 B fabr. Hokz O UK &K % h 30 H 35
RIMBENLIE S (stochastic language), 45+ 515 = 55 F & Z 1A RHE - HLEE B . Polyvyanyy 25 A PSR HI i & F1 4
[F] ke i AR AR AL I —BoPE. Horh, A 2 2 (S BER R 2 /078 Bk, A el 22 B A& T s A
Z /AR A R (3 A FRIRZS L (deterministic finite automaton) SKZE 7R, #3455 A #M ¥ (topological
entropy) SR 5T PR AN R H B PR A 5 A 5 ) A, 308 FRVASE AR P 5 R I R ) 4 0 4 Sf 22 i
T % R4 A1 Sanchez-Ferreres 25 A7V Ao i SC ARk FRASE IR (1) of 5 SR ARG 50, SC A 15 B0 2 TR 1y 45 W LS,
ANTR] 5% 55 SR o) &5 SR s AE 5K, IR SR BRI ST R (best-first searching) A 2B MK (integer
linear programming). Ak, X8 5K R A7 LE P R AE B — J7 TR ARG AT 9 AR08 5 IR &, 59—
o T R S AT 0 S RN VP A 4 b, S 807 VA RIZ AP RUE B 22 55 . Watanabe 25 N POSE VAR R 5 5
TR S H BP0 2 I LA B 1207 50 e I R AR AN H R B 44, AR5 35T EM 532; (expectation-
maximization algorithm) K1 HAE4c B 5 il FEpd 2 ) () H DURE R, R MT 48 Tt H AR 15 R IR UL A5 B Felli 25 A7)
EEE H & ARLE I A B - TG B0 A B SIS, 3R T 38T ml i 2 A EE I8 (satisfiability modulo theories) [
B 51

2 EAhEmR

AT ZE W S Petri W, S0 H 8RR 27 2) (R0, T T AH SRS R BE AR S0 R T LA 4.
2.1 #B5HE

b 25 I AR (R R R S AR 2 Fh, 3 WA L C-net. Petri Al BPMN %5 P¥, Petri B i T~ H: IR 52 95
SBER LA R REAR G 2 R R IS, AR TR T T2 N 0d 242K RE, Petri PR AL 60,16 B A AR
PH Petri M. P/T REFIAE Petri W P, 2830 HR F ) 3 A KR IR Petri .

ENX 1 (Petri /). —ANUTCLH N=(P, T; F, M) 183 —A> Petri B, Hr,

()PUT+e H PNT= o, —Kek PR T EFTE, THNH 73BT 4.

(2) FC (PxT)U(TxP), i F R KR,

(3) dom(F)U cod(F)=PU T, H dom(F)={xe PUT|3ye PUT: (x, y)€ F}, cod(F) = {ye PUT|3xc PUT: (x,
Y)EF}.

(4) M: P—{0,1,2,...}, SVEFR M J Petri B N [ FsiR, T M, 48R Petri I URFR IR,

T EMPLARE X1 AR, ATAIBE R 2 1 Petri PR H 20 im0 () 42 1 R SCAS 3R (1038 20 B ik 45 Y
. RARSKRIE, BAEIA S 4 ANEIT HIERR), 6 ANEIT (BIREXR), 10 MRSR (WikEm) LK 1 AMEE (K
8 RERR). L AE Petri BT IR Z A &0, RS Petri W IFSURBAT 4. BUORNSF DR e 3.

EX 2 (AEFRRE). & N=(P, T; F, My) b Petri W, W N ¥ IEFRIREE R(My) Jili /2 LA B 4RI MES .

(1) e, My € R(My).

(2) & MeRWM,), H.Ate T1EE M[vM', W) M’ € R(M,).

EX 3 (MIEFMGEE). Bk N=(P, T; F, My) 0 Petri M, H xe PUT, x ={y|(y, x) € F}, WFR'x Ny x [RIAT4E; &
x={|(x, y) € FY, WIRR x4 x G 2E.

EX 4 (BN, 4 N=(P, T; F, My) A Petri %, 175

(1) BIT te T AT K, Rsh Mo, M HACS <M.

(2) RUKHRM-[->- € MxTxM 7 2 IR A IR N KR Y M e R(My), te T: M[H> = M (M-t + 7).

S 2 Z ) Petri WS ATAT S5 I ATIRARAS, 52 X3 W 1T SE RIS 452 Petri KRGS 254, B2 5 kR
W2 26 TR JG 41, Petri 9 A5 KB &7 A2 AR 41, 5058 T Petri MHAAT G B R AOALIE. 40P 1(b) H Y Petri X
B, K E W] BEF= AR PR IT 7 411 “AC™“BCDC 4.
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EX 5 (EHAR). Bk TATATENES, W oe T* E—F&H0E, LEP(T*) £— T HE.

X5 T O ENER b E X, ASCH T RmF O &S, J8H T RoR Petri M ARIT (4R
G, FERME TR RS HE SRR, e TR B, HEZ2PUEMES CRERR), &
R SR A BR AN S B 4% IRPAT O HEZ T . ) an, — AN HE  &S HE R B (3R 1 FTR) FTRLRIR A
L=[<A, B, C, D, E>, <A, C, B, D, F>], H:"" A 215 3)) Register J4i 5, B /& Check ticket, C & Examine casually, D
/& Decide, E /& Pay compensation, F J& Reject request. 413 1 i, FL52 H & BRI TI58h LAAh, & & 84 ik
) 1, ELFRPAT I ] AT A0 8 B AR 5. T3 B KA, U IR IR R S0, A A& v B AT B ¢, TRl
B T A FRLASL, A S 2 g M. BT LL, SRS AT DU B 2 YRR A A, il TR . AR AN A
i J8E B ARSI A A 7 A DGR M 45 L AR R T, B4 S e T

F1 RIS H & B

HIID D =, Tl

] AT I 17 it b

1000201 Register 03-10-2011, 09:11 Bob 10

1000202 Check ticket 03-10-2011, 12:10 Sara 20

1 1000203 Examine casually 04-10-2011, 11:10 Ellen 100
1000204 Decide 06-10-2011, 13:00 Mike 20

1000205 Pay compensation 15-10-2011, 10:10 Pete 35

1000301 Register 10-12-2011, 09:40 Sue 10

1000302 Examine casually 10-12-2011, 14:55 Ellen 10

2 1000303 Check ticket 13-12-2011, 13:50 Sara 10
1000304 Decide 15-12-2011, 15:05 Mike 10

1000305 Reject request 17-12-2011, 10:01 Wil 10

2.2 {FEERE

AR SCARR R TR SR I FRAE R 22 ) () R A A, DR G B B Ae) o SC A R B R AT ) s Ak 3R . Ay Uik,
T BTN Word2VecP R At 2.

TEVREE 2 ST N ZRad R b, v B #1 2 LA i) 4 1) JE XA T 4N . 6 DL 1) ] ) 355K 7R 77 5 2 one-hot F
Word2Vec FF1 /73X, One-hot J5 xUfaf . Z 454, RZA7 A ) 1) U2 ] 3o A, AT A0 At 5. A2, one-
hot ftJ il [l T4 [0, 0,..., 1, 0,..., 0], HERER/NET A7 il (N, o 1 3588 i AN, L #8240, 5341, one-hot
1id] [r] 5 3K B TR 2 TR) R SRR, TG 2 W s %1 i) 3] R AR BAPE. 41, one-hot £ & man/woman/king/queen 72 4
ANPRST I, RN, BB 4 AMARTEAE T RNBE R 1. 3T Word2Vec %R, 1 LA & | man-woman |2)%% T king-
queen |, He |- AR ] [m) 2 ) A BE S . AL, Word2Vec A2l 45 B AP £ N 2585 one-hot & i i ARG 4E & 1)
VELAE, M RE S T 4 B K AR TE ) [ . G Bl 3 2 B o, ARTE R AN Y, BRGRZ B T AN O N,
LRGN A E 2 0T AR AR, N BNAE I one-hot [W) 5, KRN (x|, x,,..., x, }, Forb A A A E
1, HoAt A 0. % R R AR BEAS B (1 TR 5 2Ry, DA 2T W IR EA T T, DAL 2R Nl v

FR BB AT G, N2 S 2 R A ] LR B SRR

Wi Wi oo Wy
War Wi e Wy

W= (e))
Wit Wy Wyn

Serb, w R RERE AT ACRIEAN T N 2 B B 2 N 2 A A K, JEXE R one-hot 1] i) B 4

© hREE

KT

http:// Www. jos. org. cn



WEEF F BE LRGP E Tk 4701

kANT0E =1, TN x= 0, k# &, WA
h=x"W=Wg,x =V 2)
h FERSEATE WOERESE K ATTHELN, BUABR T x=1 46, RSy 0. R, v, 25N iE K H ) 2R,

Word2Vec

Y B FR 0T CABEE AN [R] (#7371 SRR anl&] 3 47 7k, CBOW (continuous bag-of-word model) 5 284 1 izt iy A
FRoC AL ) B R SCR TN AL R A B A, T love mama”, #7i% love D A ChiF], ST HYJE T AT mama [¥) one-hot 7] &,
I love &L TEHINZ, B 56BN [0 S E T SR 0~F3:

h= éW(xl +xX+...+x)= é(Vw, +V+...+V,) 3)

#H %, Skip-gram BEALE A H0 ], SRIGIZIE 1) R 3C. de Koninck 55 A KH CBOW AR Fi44 H & dh4T
I 5, JER PRI 0 R b St U AR IR Y. BRI, A SCR A K Word2Vee # CBOW #E7Y, BRIA
R 3.

3 ET TraceWalk FIE MR E 3%

BT 22 I 2% DR TR I e T R AE SRR 07, A SCH H— P2 T TraceWalk & BUMEARS & 7VE, %074
TG 3 A (WK 4 Fioas): (1) 3 1285, 156 FIH TraceWalk 197 72 K ZI ol FEAR T () g5 0015 8. R TP R 2
SEAE I, TR Word2Vee WY ST g hs, IR H B SRAGREAN T RUCE M M & (2) 53 2 40, M A A
HRG AR B A R SOA P S S5 S AT 2K oR. B Petri W RN (& S 4) 7= A ik REAR IR 145 Bl 41,
AR5 T Word2Vec X iE 3N 741 AT FE SCAS T V& B EAT 4 f; (3) 55 3 28, X LAk 3 PiREAIE ) 5 R 94810 U7 =X
HATRNG, S5 T — B (8 DU i AR 5 i A SO 2 ) 1) 22 5 B0 B — R, 7R 1% 8l 7 F1 R S A gt
AT, 23 R T PRIREE AN, H AR RN ZR IR, th TG PR 200 B 3 S N R 2 3 st R
B 75, DRI, 25536 /2 R B FE ALY Il L.

3.1 ET TraceWalk FUIRBIEEMHFIER R

SEAIRIE 2 ) ERIAT B A 7 2 2 BT ok FR A2 8 0 i [ aFA, G SCik [20] FIFH RNN SRIEAT & Rk
A, (2 O VAR 5 26 T R [ 45415 .. AR G B N (graph embedding)™ 7 2 BUAR T LICKE B AR 4 28 ik
) i, R 5 2T RS B RIBIAT 15 3. B A Th B, A I PR N 77 2 8 1) 2 A ) S 2 11 B4, T HL Y iz ()
PVEREAREE TG PAT BINT. SR, i R AR o (47 s 2 /A B PR ER DA AN RIS B (14 L, RIS 2 () A2 A
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TPV IR RAT 1 S, AN BE BB (5 SE 40T . 01 AR SCR (K 2 Petri RS, IR sz SC 1 w0, Ik R AR v 47 75 o T A AR
ST A (5 A, T LK P SR T R AN R () SRR e 1. RARUE, BT BT T3 8 11949 i A0 A2 5T
(RZIRIR). Fib, BRI AT Vs L0 T 1L R R e s s AT IR S S5 Y. W&l 5 R, 502 T Petri B 4 Ffil A
Gikey: WUTEEH . PG TR R GHIREIR GG ). JErh, P i ARG WG 3) A AT )5, i53) B A BEAT; 2L 4%
i ARRATE S C AE3) D HAEIERE N IT; IF R EMAERAES) B 5ilsh F ol M RSG5 AT sl i 07
IR G K ARG B K AE S H AT LLRAT 20K 5 28 R0 RS, A SCH B TORE I L SOA 2 (] (R AHBLYE, X STk [6]
RN 2 FIEA S A 8.

TraceWalk

— B ~ - AoREH BT ) RETLAE

Ly (o]

1

btk

ﬁlters

K4 EHLEBUIKE’JA%JL i%ﬁ*[””

P, P P

T FHEmE
e | !

/ If
L]
~
I
|

Word2 Ve
B

X

S >Rek <Y W RTIN RET
!
o
3
(e}
3

PUR SIS

0
\
| T ]

;ooo...
\
/
Caae

2 P, 4 L. 5
(a) I (b)
0 (U E
U 0
Py Py
(¢) IR (d) P&

Kl 5 Petri M 4 LA Ky

X b3t e B, ASCHR Y T T TraceWalk (KR G5 M RAIE R 7R U7 ik, %07 i B EARPIAN 70 7 BB
PR BGAR ANYT R s R A, e P A i 1 A AR R R AR PR BRAT ¥ SCAE P A A BT A, AR 1
R R AR TS R SRR R T

WAL S R, LA v (45 5 T SR R BT (15 Bl 7)) ANARIE (R R) PR, o A AR K2l 55 1L
FEFR IR 50, J28 P RT LA AR O 385 Sk AT 7 S B, DAL, 35 S i (1 LI RATAE 524, s T BUR shik FE AT,
WERAAAEGEGE S HLTEUTE AL, WG BIN HFROR AR, MU Petri 4 (KA TR 3, 7T LAFG SR R T 4R 1 455K
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) AR SEREIRAT B 12, SRR AR AR Z D .

TEX 6 (BIHNITE). % N=(P, T; F, Mg) 34— Petri M, 74— B, WH T =11,7,...,7,, i Vre PUT
HWE: rint =0, 1<i<n. BPUERESE R NG=9"T%....9".

H15E X6 AT, KL H Petri 9 7P 28 T MARIE AL — 25 B8 4% H1 T Petri W2 —A> 20 &, IRIL AR A
HEPAN T ANRERE [F] 2R, B 5(b) PR, L PSSR AT P 45 BB Py, C, Ps M Py D, Ps . i BE R, I
R H GRS R, BN AR BPOE S TR BT G5 R, AR FTY kL 1 H S P OO0 s sh 5 SR
ARIEAY L B, 1B 5(e) OB M F R IR AORER, W H S & R BL<E, F>RI<F, B> R 5E Ja $AT I, (E2 1A 5(d) 1)
RLRIA AT L™ A2 AL 5 S Ja U 1) H RS 0. PRI, A6 s sl 4 R G VR A s e A 28 25 g 435 6L, (ELE,
B E L 5 INJZE I R, A mT UM AR I i I BT R PR 5 K AN ) 22 Kb 3 3, PR a2t il 51 N % B
Tk, BE S AE R i A (R A5 A5

BEATLIE A PO RE AT 1 Bl B IR B PP 2, R, RSB A % DeepWalk SRR AR B BT, A% 00 S B 45
JE MR m T, LLRPP AL ¢, AEPATH SCREERS E A BEALSE i 5 20 375 k. i TR B B A AE PR A

@ KL KSR LB max. 3T EBUEIES 6= 9, T%... TV \TLLE BUE BRE S P BE, HrhREapul
T =11, Tge ., Ty A0 F LEUERIERN b, VT BUSR R 1] 1) S AR 2R S I 5 B Bl (1) 15 55 3R 7, BT EA TraceWalk (1 H ¥
TR I 5, 5, LGS R, R R R

1 1w

N ; ;Zt:l —¢.<;j¢010gp (Tt+j IT.) “)
o, ¢ RN AR/, SLAEBROR, U 2RI vEAf 28 805, (0 Ay SR 7 FE I o) . SRR I sRAE FEAR A RN I i &5
T, BT NS AR K. B, AR SCR A Softmax B E0K & XA (4) T p(r,.lr,) , I hierarchical
Softmax K AR I 2k a]. FARM) Softmax P 2542

exp(vI,v.,)
p(rolt) = "0 ®)

Z exp (v'frv,,)

v=1
Horp, v, By, 40 AIACEETS A0 w AN R 1), v SRR B T S, B, SINE K8 (Huffman
binary tree) K4&E /2K Softmax. X TAEE AN mi v, , HEELIR KN O@)) e R MR — AL < nouny,.. .,

Mgy > f”ﬁdﬁ‘)ﬁ: Wi s JEL‘EP ngy =root, Mgy =Wy, )l_\”J'
[log|V1l 1

O = 6
P D(w)) ]—[ P ©6)

o, [In I BUERD 1B -1, SIUE R 1, ISR B 5 ny &0 i, AT WHERIUME -1, WA %+ it
TG RAL, PR R 24BN O( 1)) K] O(log| V).

23k AU (1 AR BRI A ) £ ) 3RS i, KT I R ) A RS BB AR B, Hoh g AT AR AN L R
&, N T RIS Z TS I, 5% TextCNN I N-gram AR, FH BB AR R I Y S0 O R
LGRRNENDRBERN N=2, N=3 kL N=5,0KN 1. L, $E VARG RSN 10 s 80w, 2 ARER 1
SEARIENAH SR AT s FT S DT, AN EDRUSE o) AR B2 20N R R P REAIE. 75 8 — A, N IEAR BOER, — AR
TG HEE [2, 5]. )5, B UG A mEPHEE—ii, 19205 T TraceWalk [T G5 HRFE S .
3.2 EEFIS AR R

VAR LA AT 0 AL R 5, e TSR TR EGBAY b (138 245 8 DRI FR SO B R Tl fe. BT 2 4
SARIY LER AT B, I R AR b 1) 75 A5 B R 5 i R A S AR v () 3R B A R DRI, A SO A T T 2R 1
Word2Vec # % (https://code.google.com/archive/p/word2vec) K FHL 5 # K1 E(E .

Horp, SESE R R AT S = A S B e FUAE N, TR AR 2K R R R SCAAE N, DL 2 S 49,
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TR 5 k= 2 3G 8)) 7 5] Sl <prepare bowl, beat milk, peel almonds, chill mixture>, <prepare bowl, peel almonds,
beat milk, chill mixture>. XL SCAH [ FT A7 1A #8246 b, T3 Word2Vece 75 A IR 1 ) L. A L
BB, 570 A R A AT IR A BB SR AR B T 2, 1 ) B A AR U R R R O R N A
—FEM. PRk, WAAUR A 2R A ML SR U 23] 1) A, B CRAIE TR RE RO UE e, SR T ORI (R [RIRE, A
LRI TR, WEINT 2SR B . 22 AR DL AR TRt 2 3 = — AN e 1 B 20 (energy function), 1517 &
UEASE T S AR IR BUAEL R L 1.
A M, N AP R, Fo=< fo, fo, L fo> FUFY =< o, 2, f2 > RN G RUZSE S W
M=N
m=n @]
fo=frViell,2,. .. m]
A3 (7) R T I AR T R A AR A 1) 45 A A S BB LS. (R, 7R AR o 5 N A 22 R AR o
B, A IEA B LG B P FIRHAE R K SUARHE P RS AT B0 & RN K LR SUfE B SRS FE
o(wx! +b;)

o(wixl +b;)
V= 8)

owx!_,., +b)

Horp, e ROR 5 xp, x0,..0,x, IVRIBERAE, b 2 MWZE, o() RonIFERMEIRAE, v il RGBS 19 25T IR RFALE 7]
1. AN, FEERUE R T o8t OCH] E L (B SRR (1)E ), SR I s KB4k (max-pooling) ML
3.3 HEmE

FITE R TraceWalk SREX BN S5 MIHFAE S, R AR A MUK E B G 8 7 FIRFIE R SOSCAKRIE P . 3, 75
B BT AT R E R, W WLRS J7 G RP: LA (early fusion) R LA (late fusion). M RlG 2 £ X0 AN
FETY PN 25 SR AT Rl G, TG 2 R S5 M. D b, AR SO IO S et A2 L Rl v (1) R PR E RS 572 (conceat). IXFp
SRR PR A — i, 8 4 2 I K= I ke Pt | e L 45 S

V=SoReP
{ 0O, = Softmax(W, - (W, -V +b,) +b,)

Horp, Vol 3 AFHIERLA G M 5, 0, Ror&id 3 )2 EE G i 45 R

& x; RN | WNEREAR, v, RORFEARTIFLSEAH, e, RONFEA I TMIE, D) AR B2 AR 1y g /N 403 2K rR 45K

1
JO.y) = M[Z Yer=yil+ D, (1=ple; =i (10)

i:ej<y; iei>y;

)

Ho, MOAFEREE, ye[0.0,1.0] AR 1, RERK B S AR IR 1) Fe b DL— X
(batch) 5 i) 4% 47 K TEHTIR B AR L S 40, 0 —HL A g A0 & T L B0 S 22 BEOR FRE AR, AL T Y0 {E RN 2T
SEAEZE R/ IIREA. 22K (10) 18 H AR U TUIME e, 55 FUSEAH y, 72 BRI, BB S H0M B IR /. ST S
FUSE ZEBEAEOK I, B b S50 T AR S R Bt 2 K. BRI,y IR R/ NS S BB S HOR LR . 2y =0.5
i, A3 (10) FAH 24T H S 238 b P 465 1% 22 MAE (mean absolute error). A SCERIA y FIHUE A 0.5.

4 SCIGHT
4.1 LIGHIE
TR SCAR L5 R R TR (4 A A A A SRR i AT T LR ST A L, H AT R A B A TR R B 4R

Sanchez-Ferreres 25 A\ 2 i 1 N T4 17 U0t ©AT SCABE BEAT by U™, 1B R 2Bl g2 52 h T W OSCA R B 2
BT, FT BRI N 255 45 REERA SO AE. Rk, SRATSCHR [34] $2¢ Y Goun J7vEREAT I FE SCAAE 1, SR TG R AT h

© TEBREEEEIEDT  htp/ www. jos. org. cn



WEEF F BE LRGP E Tk 4705

8 J30 (behavior profile)™™ ) 5 X Fod S 0L AT ARUBE ST bn. 75 BVE RO, SCR [36,37) £EAT Ay 8 BRIER 1 5 4
GRS T 520 9 Rk M S A8 G 2R I — SCHEAS I, B2 A SCR IR Bt S Al A0 85 DL 449, BRI AR AR5 i 3
PRRRTHRE T R T RO I AT A R B 84T 4T b, BARITAR S B aE 6 Fian: 846, KA Goun JiiEfwi
WA G, G, iERSUARA T, « T, 85, FIFAT A7 20 5 AN I BB ) SCSE A U BP( G,
G;) TENPRUHERZE. ), Bl 55 R FER G, SUARHEIR T, FIbUHER ZE BP( G, G,) 1 —MEAR, fE NI ZRBi 4k

G, {G,, T, BP (G, G)}

‘ Goun i S o
Goun) 5 s : e
D
>“ s I
G,
O<=>O SO skt e
' ",

{G, T, BP (G, G))}

Ko YIZRsdiid s

ARSI 7 B Ly SCASE S #i £, Goun J7VARERS i peiX —XEL. SR110, Goun J5 24 A A2 I RE AL,
N, ASCIERR T 4 A FEBR B A T IR (3 2 JoR).

vl eyt PR i P B gERA A T (%)
RGG ® 2284 23.0 47

SPR @) 394 7.7 100

IPN @) 1222 50.4 76
ABM ® 602 37.5 42

e O: AL TA: S @: Tl A S HE; @: Ok R THIKRE

(1) BENLAE BT A (RGG). BeehiveZ (https://github.com/lcynju/BeehiveZ-NJU) & 4 T & 89—k & 1 THT
RIS &, 6 CaEZ DR L TN FSE . i, A 1 A BT HE & R H BeehiveZ 4R L.

(2) I FEAE (SPR). SAP 7] (https:/www.sap.com) S4Bk 4 1] ERP HERY i, FL80H T4 31 s ik e
BRURFR. R, AIZ A ) B G e vl R T 5 2 4B 45T

(3) Lakiz & dls (IPN). DG. TC Al IBM #RFLAERE TV 2 ) Petri PUBIEL B Ol b, 2 T SO B0 44 565
3 YR RER.

(4) SRR (ABM). S o — 48K B 130k [18]. 3k [34] A1 BAI (https://bpmai.org) $RAH [ i By

FTrE R, UL BB A EE D Petri W (35 1 Z0F155 3 41) 1 BPMN (55 2 LR 4 ) PRk . b+
BPMN #% 3, 7T H I FEI2 48 1 A A TR &5 ProM %4 Petri 1%.
4.2 SCENZAYS REERE

A B WA R HI IR /2 TensorFlow HERRBEAT SEE, Fovhin] 4w it SR H KR/ 100, B RUZIMANECH 128, 7E4F
TERlE P22 128 ANBAG. RN, BOGHIBT BRBCR H Sigmoid, SNk &5 AU AL B AU Adam. YIZRRIEE VG2
17, S/ttt 128, Horp 2z 31365 0.0002. 2 T Atk B ALMR, 7EIZk 7000 70525 T 0.000 1. 52 3CHR [38]
HIE K, BT S BRIV E R EN [ -V6/r+o), V6/r+o) |, L r flc 4y HIACEFBE R K A%, B4 3 4
GeForceGTX-1080-Ti GPU Wi+ &ML b, VIZH B4 FE R 30 min.

ASCEBELLT 4 AR TR,

(1) FCCM. H1 Han 25 A PR H 35 1 ANEROHL AR SOAC S b R PR 2 ) ) — SR 5 7 9. 127 YA PR S b S
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A AT S5 IR 5 T R B R TS S A OR 5%, A T — B,

(2) MACO. FlI ] L 193% 5 (missing activities) I3 58 [T & (conflicting orders) He i+ 5 A SR 2 [7)
() 2 Sk 01,

(3) ILP. Ferreres 25 A U7hKE SCACRUBE IR (10 X6F 5 ok i A Hi 2 A ) 8, 348 i SR e 2 S

(4) PIIMC. 3CHk [18] Hl5E T 6 Rt SHHLIN, 4R 5 6 i 4t B 48 58 HORRAE P9 2%, F e T8l v SRRk )
PR Bk R R 22
43 XWERSHH

N T VAN A SO AR A IR A RN, S0 5 ST AT DL B A i) L

* RQ1: TraceWalk 7E i 2 SC AL i FRRRAY (1) G A A 2 o2 75 3R 19 B8 U (R R 2

* RQ2: TraceWalk [ 4555 70 HRA% Co RS R A5 T 42

RQ1: TraceWalk 7 I F2 SCA S 1l BRI (1) G R A 5 b 75 3R 43 5 LF (1250 R 2

G, W UEA ST AR T CAT S A B AT R T Bk, K TraceWalk J55 5 FCCM. MACO.
ILP Al PIIMC X 4 Ffr 5547568 Lo Sz, [, S T 5 2 4 R s AN [F) 7 VR R BLRE 07, K SEB X 00 A 26 AE
% 5 1B, I ENZ G (A-task), HOGTERBERSG ) 55 SO Z R SPE; 28 2 Fl, B R 2 (M-task), 1K) AN &
TEBNIEERE BN IR T K R A TR R, S0 (M 45 R AR 3.

# 3 TraceWalk 55 4 Fprykat R Ibi:

. A-task M-task
1k RGG SPR IPN ABM RGG SPR IPN ABM
FCCM 0.102 0.202 0.115 0.188 0.347 0.303 0.269 0.389
MACO 0.076 0.163 0.069 0.126 0.295 0.284 0.215 0.333
ILP 0.062 0.126 0.043 0.068 0.250 0.269 0.164 0.295
PIIMC 0.053 0.117 0.043 0.059 0.241 0.266 0.156 0.290
TraceWalk 0.058 0.112 0.058 0.056 0.109 0.134 0.064 0.067

VG2 1, LG B FCCM A MACO PHAN 5 i I 2 0ok i 25 L0 LA s, BT DA IR A 2 B 45 SR AN TLP
PIIMC Al TraceWalk. It4h, ILP F1 PIIMC #5735 4E IPN RIS EAE R LS T TraceWalk 75735, 1 P94 I°F-34)
iR ZE 4y 0.043, 1T TraceWalk [f13£ 75 4 0.058. {HAZ, 7E SPR Fll ABM $i#f54E I TraceWalk ¥ V¥ 45 1% 7% M2
/N R, AT DAAS AR VS Bh 2 R B X555 THT, TraceWalk 15 PIIMC PFh ik R BT o, PIIMC 592
TEA RS B AR e 7oK S B AR, 7™ 4T % S 1) A AR, T TraceWalk Ji kil id iR 2% 2 7 X, A
BRI B SCA SR g B0 55 77 2K

R Eoal KB ILP 5 PIIMC (17348 T FCCM Al MACO. 1B, TraceWalk 52 22 2% [ 5 B BE 4f-
A% T FCCM Il MACO, TraceWalk [ 3448 % 1% Z2 ZEAIK 2 AN T 43 2i; AHX0S T ILP F1 PIIMC, TraceWalk () MAE

W B IRT K R A FAFAE B AN 2.

25 b, AR5 TraceWalk 761 T2 SC AR Ik FRA A )G R AS: 2 AR T I0E 1 5 158 B SE .

A b 5 Ffro s v R it SR 5 0 R AR 2 2 I K — BOMEAS 4y, O T i AN IR 5 v I R UER 3, SR ST A k)
R ZE (MAE):

1<
MAE = — E =Y 11
n - |)71 y;| 11

o, n ARE T SCARSBARDG B, v, o 5 FORE RN — B35y, y, NS5y
RQ2: TraceWalk [ £4 5 7Y FAZ CoRR LR 75 T 522
IR, BOAEA TSI AR M T 52 . Ay, FRATTKS X TraceWalk HEAT W@l S5 (ablation experiment). %77
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T O AL R P AR T 1 SOB AR i T i Bl B3, 6] BB EA T Tl 3RS, AT Bl Z M IRP 5 &R S b2
R, B XML O D345, TR TraceWalk- @ 7, KX MEHE % DeepWalk, B FEAERETY IEE, U TraceWalk-D”.
ik 3 Bl S Ll RIS AR SCHE H 1) W 2 AR m] Sk, SEEa 25 R LA 7.

| 1
ABM L o ABM R
) l
PN - == TraceWalk PN = ] TraceWalk
@ [ TraceWalk-D g ] [ ] TraceWalk-D
e | 7] TraceWalk-& it e 77 TraceWalk-&
Eoy i B
SPR SPR
]
== =
RGG | Y RGG
77
IIIIII /I I I I I7 77777777 777777777773)
0 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0 0.030.060.090.12 0.150.18 0.21 0.24 0.27 0.30
MAE MAE
(a) A-task (b) M-task

7 TraceWalk BLERKI/EPY N RAULSS 1550

W 7 s, TR fE A-task (& 7(a)) & /& M-task (& 7(b)) BRI [1T45 I, TraceWalk- @ [F1° 134 485 1%
ZEAH MAE #82& B 1, Ul AR A 5 1Y Word2Vee fRSE S SCAR SIS 2 (0] (1) & A PE A Ay, AR5 b, JE 2
TraceWalk- @ 2 T 35802 [0 I K R TraceWalk-D J&7E Word2Vec Al o i BRI AT B HLIIFE, X Fl
77 AR BB B — € MG B T R R, BAETE R REA S HAS RN UL AR, SR T TraceWalk [FyRBEERIAY, &
T BRSBTS SR T 2 &R, T B0 S A A i RS B ATV SR T, Ji 3 3 b Uy XAl SR B (3% 3 ik 7
KA R AT DeepWalk FLEGAERLFRAERY LA 12 O e ok AR ZE S INVERA, DA TraceWalk ) MAE 1373 & e (K, 1k
1T 3¢ BH A ST HH IR R B 2 S BT ) /RSS2 A 38 HL TR

S T T AR b S0 RV R 256 40 AT, TTAS A SR ) A RS A T R TE AR R 2 A S5 b, PEREFBAIL T
O 75 AN, ARSI O BRI U bl B2 BV B IF R &R, PRIE T AR AR,

5 2 &%

E RS A R U 3 KN I S, I A G A s L R L TR B S B S e
R BT FATAEARIRIL 2 o RS AR ), AT T FhEE T TraceWalk [ & MR 77 i, 1407 L RE®
WU o R SOAS By e R AR AR 2 ) P — SRR AR, 1R R A ST i T R TR B o A R Bk, A A
Word2Vec §ihh 275 SCA KNI, f i 1l 145 ALl T BOIOW SO S R AT — B &, SeeaR ], o7k
HEARBEAY 8 B SO IS 0 5 B PR B 10— b, (EARXESRIENE B Z MR P R R, R 2R, ARSCTHEAEZ A
PR L, BRI AEAHBUEAT & S RS, PR ZEANN A TTER 2 Ml B2
F R VB S R 5 ) () SOAC A 180 S 5 IR AGL T, I T WA 7 A7 1 2 5 P P 4 ELA 15 LA AR

References:

[1] van der Aalst WMP. Process Mining: Discovery, Conformance and Enhancement of Business Processes. Berlin: Springer, 2014. [doi: 10.
1007/978-3-642-19345-3]

[2] de Medeiros AKA, Weijters AJMM, van der Aalst WMP. Genetic process mining: An experimental evaluation. Data Mining &
Knowledge Discovery, 2007, 14(2): 245-304. [doi: 10.1007/s10618-006-0061-7]

[3] Leemans SJJ, Fahland D, van der Aalst WMP. Discovering block-structured process models from event logs—A constructive approach.
In: Proc. of the 34th Int’l Conf. on Application and Theory of Petri Nets and Concurrency. Milan: Springer, 2013. 311-329. [doi: 10.1007/
978-3-642-38697-8_17]

[4] Weijters AIMM, van der Aalst WMP, de Medeiros AKA. Process mining with the heuristics miner algorithm. Eindhoven: Technische

© hFFeE

K FIFIERT  httpy// www. jos. org. cn


https://doi.org/10.1007/978-3-642-19345-3
https://doi.org/10.1007/978-3-642-19345-3
https://doi.org/10.1007/s10618-006-0061-7
https://doi.org/10.1007/978-3-642-38697-8_17
https://doi.org/10.1007/978-3-642-38697-8_17

4708 HAEFIR 2024 5 35 A5 10 49

Universiteit Eindhoven, 2006.

[5] wvan der Aalst W, Weijters T, Maruster L. Workflow mining: Discovering process models from event logs. IEEE Trans. on Knowledge &
Data Engineering, 2004, 16(9): 1128—1142. [doi: 10.1109/TKDE.2004.47]

[6] Lin LL, Zhou H, Dai F, Zhu R, Li T. Approach to mining length-two loops from the log without “aba” pattern. Ruan Jian Xue
Bao/Journal of Software, 2018, 29(11): 3278—3294 (in Chinese with English abstract). http://www.jos.org.cn/1000-9825/5478 . htm [doi:
10.13328/j.cnki.jos.005478]

[7] Guo QL, Wen LJ, Wang JM, Yan ZQ, Yu PS. Mining invisible tasks in non-free-choice constructs. In: Proc. of the 13th Int’l Conf. on
Business Process Management. Innsbruck: Springer, 2015. 109-125. [doi: 10.1007/978-3-319-23063-4_7]

[8] Leki¢ J, Milicev D. Discovering block-structured parallel process models from causally complete event logs. Journal of Electrical
Engineering, 2016, 67(2): 111-123. [doi: 10.1515/jee-2016-0016]

[9] Leemans SJJ, Fahland D, van der Aalst WMP. Scalable process discovery and conformance checking. Software and Systems Modeling,
2018, 17(2): 599-631. [doi: 10.1007/s10270-016-0545-x]

[10] Wang JM, Song SX, Lin XM, Zhu XC, Pei J. Cleaning structured event logs: A graph repair approach. In: Proc. of the 31st IEEE Int’l
Conf. on Data Engineering. Seoul: IEEE, 2015. 30—41. [doi: 10.1109/ICDE.2015.7113270]

[11] Okoye K, Tawil ARH, Nacem U, Lamine E. Semantic process mining towards discovery and enhancement of learning model analysis. In:
Proc. of the 17th IEEE Int’l Conf. on High Performance Computing and Communications, the 7th IEEE Int’l Symp. on Cyberspace Safety
and Security, and the 12th IEEE Int’l Conf. on Embedded Software and Systems. New York: IEEE, 2015. 363-370 [doi: 10.1109/HPCC-
CSS-ICESS.2015.164]

[12] Buijs JCAM, van Dongen BF, van der Aalst WMP. On the role of fitness, precision, generalization and simplicity in process discovery.
In: Proc. of the 2012 Confederated Int’l Conf. on the Move to Meaningful Internet Systems. Rome: Springer, 2012. 305-322. [doi: 10.
1007/978-3-642-33606-5_19]

[13] Rozinat A, van der Aalst WMP. Conformance checking of processes based on monitoring real behavior. Information Systems, 2008,
33(1): 64-95. [doi: 10.1016/j.i5.2007.07.001]

[14] Adriansyah A. Aligning observed and modeled behavior [Ph.D. Thesis]. Eindhoven: Technische Universiteit Eindhoven, 2014. [doi: 10.
6100/IR770080]

[15] Qian C, Wen LJ, Kumar A, Lin LL, Lin L, Zong Z, Li SA, Wang JM. An approach for process model extraction by multi-grained text
classification. In: Proc. of the 32nd Int’l Conf. on Advanced Information Systems Engineering. Grenoble: Springer, 2020. 268-282. [doi:
10.1007/978-3-030-49435-3 17]

[16] van der Aa H, Di Ciccio C, Leopold H, Reijers HA. Extracting declarative process models from natural language. In: Proc. of the 31st Int’l
Conf. on Advanced Information Systems Engineering. Rome: Springer, 2019. 365-382. [doi: 10.1007/978-3-030-21290-2 23]

[17] Sanchez-Ferreres J, Carmona J, Padr6 L. Aligning textual and graphical descriptions of processes through ILP techniques. In: Proc. of the
29th Int’l Conf. on Advanced Information Systems Engineering. Essen: Springer, 2017. 413-427. [doi: 10.1007/978-3-319-59536-8 26]

[18] Sanchez-Ferreres J, van der Aa H, Carmona J, Padrd L. Aligning textual and model-based process descriptions. Data & Knowledge
Engineering, 2018, 118: 25-40. [doi: 10.1016/j.datak.2018.09.001]

[19] Burattin A, van Zelst SJ, Armas-Cervantes A, van Dongen BF, Carmona J. Online conformance checking using behavioural patterns. In:
Proc. of the 16th Int’l Conf. on Business Process Management. Sydney: Springer, 2018. 250-267. [doi: 10.1007/978-3-319-98648-7 15]

[20] Peeperkorn J, Vanden Broucke S, De Weerdt J. Supervised conformance checking using recurrent neural network classifiers. In: Proc. of
the 2021 Int’1 Conf. on Process Mining Workshops. Padua: Springer, 2021. 175-187. [doi: 10.1007/978-3-030-72693-5_14]

[21] Bauer M, van der Aa H, Weidlich M. Sampling and approximation techniques for efficient process conformance checking. Information
Systems, 2022, 104: 101666. [doi: 10.1016/j.i5.2020.101666]

[22] Berti A, van der Aalst WMP. A novel token-based replay technique to speed up conformance checking and process enhancement. In:
Koutny M, Kordon F, Pomello L, eds. Trans. on Petri Nets and Other Models of Concurrency XV. Berlin: Springer, 2021. 1-26. [doi: 10.
1007/978-3-662-63079-2 1]

[23] Felli P, Gianola A, Montali M, Rivkin A, Winkler S. CoCoMoT: Conformance checking of multi-perspective processes via SMT. In:
Proc. of the 19th Int’l Conf. on Business Process Management. Rome: Springer, 2021. 217-234. [doi: 10.1007/978-3-030-85469-0 15]

[24] Leemans SJJ, van der Aalst WMP, Brockhoff T, Polyvyanyy A. Stochastic process mining: Earth movers’ stochastic conformance. Informa-
tion Systems, 2021, 102: 101724. [doi: 10.1016/j.i5.2021.101724]

[25] Polyvyanyy A, Kalenkova A. Conformance checking of partially matching processes: An entropy-based approach. Information Systems,
2022, 106: 101720. [doi: 10.1016/.i5.2021.101720]

[26] Watanabe A, Takahashi Y, Ikeuchi H, Matsuda K. Grammar-based process model representation for probabilistic conformance checking.

© TEBREEEEIEDT  htp/ www. jos. org. cn


https://doi.org/10.1109/TKDE.2004.47
http://www.jos.org.cn/1000-9825/5478.htm
https://doi.org/10.13328/j.cnki.jos.005478
https://doi.org/10.1007/978-3-319-23063-4_7
https://doi.org/10.1515/jee-2016-0016
https://doi.org/10.1007/s10270-016-0545-x
https://doi.org/10.1109/ICDE.2015.7113270
https://doi.org/10.1109/HPCC-CSS-ICESS.2015.164
https://doi.org/10.1109/HPCC-CSS-ICESS.2015.164
https://doi.org/10.1007/978-3-642-33606-5_19
https://doi.org/10.1007/978-3-642-33606-5_19
https://doi.org/10.1016/j.is.2007.07.001
https://doi.org/10.6100/IR770080
https://doi.org/10.6100/IR770080
https://doi.org/10.1007/978-3-030-49435-3_17
https://doi.org/10.1007/978-3-030-21290-2_23
https://doi.org/10.1007/978-3-319-59536-8_26
https://doi.org/10.1016/j.datak.2018.09.001
https://doi.org/10.1007/978-3-319-98648-7_15
https://doi.org/10.1007/978-3-030-72693-5_14
https://doi.org/10.1016/j.is.2020.101666
https://doi.org/10.1007/978-3-662-63079-2_1
https://doi.org/10.1007/978-3-662-63079-2_1
https://doi.org/10.1007/978-3-030-85469-0_15
https://doi.org/10.1016/j.is.2021.101724
https://doi.org/10.1016/j.is.2021.101720

WEF F BE RGP E Tk 4709

In: Proc. of the 4th Int’l Conf. on Process Mining. Bolzano: IEEE, 2022. 88-95.

[27] Felli P, Gianola A, Montali M, Rivkin A, Winkler S. Conformance checking with uncertainty via SMT. In: Proc. of the 20th Int’l Conf.
on Business Process Management. Miinster: Springer, 2022. 199-216. [doi: 10.1007/978-3-031-16103-2 15]

[28] Dumas M, La Rosa M, Mendling J, Reijers HA. Fundamentals of Business Process Management. 2nd ed., Berlin: Springer, 2018. [doi: 10.
1007/978-3-662-56509-4]

[29] Gehlot V. From Petri NETS to colored petri NETS: A tutorial introduction to NETS based formalism for modeling and simulation. In:
Proc. of the 2019 Winter Simulation Conf. National Harbor: IEEE, 2019. 1519-1533. [doi: 10.1109/WSC40007.2019.9004691]

[30] Mikolov T, Chen K, Corrado G, Dean J. Efficient estimation of word representations in vector space. arXiv:1301.3781, 2013.

[31] de Koninck P, vanden Broucke S, De Weerdt J. Act2vec, trace2vec, log2vec, and model2vec: Representation learning for business
processes. In: Proc. of the 16th Int’l Conf. on Business Process Management. Sydney: Springer, 2018. 305-321. [doi: 10.1007/978-3-319-
98648-7 18]

[32] Perozzi B, Al-Rfou R, Skiena S. DeepWalk: Online learning of social representations. In: Proc. of the 20th ACM SIGKDD Int’l Conf. on
Knowledge Discovery and Data Mining, New York: ACM, 2014. 701-710. [doi: 10.1145/2623330.2623732]

[33] Mueller J, Thyagarajan A. Siamese recurrent architectures for learning sentence similarity. Proc. of the 2016 AAAI Conf. on Artificial
Intelligence, 2016, 30(1): 2786-2792. [doi: 10.1609/aaai.v30i1.10350]

[34] Qian C, Wen LJ, Wang JM, Kumar A, Li HR. Structural descriptions of process models based on goal-oriented unfolding. In: Proc. of the
29th Int’l Conf. on Advanced Information Systems Engineering (CAISE). Essen: Springer, 2017. 397-412. [doi: 10.1007/978-3-319-
59536-8 25]

[35] Weidlich M, Mendling J, Weske M. Efficient consistency measurement based on behavioral profiles of process models. IEEE Trans. on
Software Engineering, 2011, 37(3): 410-429. [doi: 10.1109/TSE.2010.96]

[36] Wang MM, Ding ZJ, Liu GJ, Jiang CJ, Zhou MC. Measurement and computation of profile similarity of workflow nets based on
behavioral relation matrix. IEEE Trans. on Systems, Man, and Cybernetics: Systems, 2020, 50(10): 3628—-3645. [doi: 10.1109/TSMC.
2018.2852652]

[37] Zhao F, Xiang DM, Liu GJ, Jiang CJ. A new method for measuring the behavioral consistency degree of WF-net systems. IEEE Trans. on
Computational Social Systems, 2022, 9(2): 480-493. [doi: 10.1109/TCSS.2021.3099475]

[38] Bengio Y, Glorot X. Understanding the difficulty of training deep feed forward neural networks. In: Proc. of the 13th Int’l Conf. on
Artificial Intelligence and Statistics. Sardinia: JMLR, 2010. 249-256.

[39] Van der Aa H, Leopold H, Reijers HA. Detecting inconsistencies between process models and textual descriptions. In: Proc. of the 13th
Int’l Conf. on Business Process Management. Innsbruck: Springer, 2016. 90-105. [doi: 10.1007/978-3-319-23063-4 6]

[40] Van der Aa H, Leopold H, Reijers HA. Comparing textual descriptions to process models—The automatic detection of inconsistencies.
Information Systems, 2017, 64: 447—460. [doi: 10.1016/].1s.2016.07.010]

M oh 3253 32k -
[6] ARTETE, e, R, K8 2. — PN TE“aba” 520 H & P2 BRI 10 5 1. AT 2441, 2018, 29(11): 3278-3294. http://www.
jos.org.cn/1000-9825/5478 . htm [doi: 10.13328/j.cnki.jos.005478]

WEE1989—), 5, ML, JFIl, E2EHFITAIR EIZAN(1977—), 5, Wik, BIHER, W4 S,
DR B, B R, REE T, WSS A CCF Tlkay B3, T2 TR FT A8 ik R Hodis oy 2
5z, 2 AR, B AR AR

(1994 —), B, WL, FRATHR UK HRE
SR, o RS

BR3AES(1993 —), Y3, 1A=, AR5 AT A ik
PR, B340 HT, TE A ik,

© PEBEERKCEIFR  htps/www. jos. org. cn


https://doi.org/10.1007/978-3-031-16103-2_15
https://doi.org/10.1007/978-3-662-56509-4
https://doi.org/10.1007/978-3-662-56509-4
https://doi.org/10.1109/WSC40007.2019.9004691
https://doi.org/10.1007/978-3-319-98648-7_18
https://doi.org/10.1007/978-3-319-98648-7_18
https://doi.org/10.1145/2623330.2623732
https://doi.org/10.1609/aaai.v30i1.10350
https://doi.org/10.1007/978-3-319-59536-8_25
https://doi.org/10.1007/978-3-319-59536-8_25
https://doi.org/10.1109/TSE.2010.96
https://doi.org/10.1109/TSMC.2018.2852652
https://doi.org/10.1109/TSMC.2018.2852652
https://doi.org/10.1109/TCSS.2021.3099475
https://doi.org/10.1007/978-3-319-23063-4_6
https://doi.org/10.1016/j.is.2016.07.010
http://www.jos.org.cn/1000-9825/5478.htm
http://www.jos.org.cn/1000-9825/5478.htm
https://doi.org/10.13328/j.cnki.jos.005478

	1 合规性检查相关工作
	2 基础知识
	2.1 模型与日志
	2.2 词向量模型

	3 基于TraceWalk的合规性检查方法
	3.1 基于TraceWalk的模型结构特征表示
	3.2 活动序列与文本特征表示
	3.3 特征融合

	4 实验分析
	4.1 实验数据
	4.2 实现细节及基准模型
	4.3 实验结果与分析

	5 总　结
	参考文献

