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Abstract [ Objective] Traditional rail transit network ser-
vice hotline mainly relies on manual customer service answer-
ing calls, manually filling out work orders and handling classi-
fications. Passenger service staff undertake high-intensity and
overloaded service work, while the service quality is difficult to
be guaranteed. Therefore, it is necessary to introduce semantic
recognition technology based on deep learning to achieve digi-

talized and intelligent operation management. [ Method] The
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systematic requirements for the business classification of current
service hotline and the intelligent classification of the work or-
der are analyzed. The word- segmentation logic of semantic a-
nalysis is used and the recognition accuracy is improved by es-
tablishing a keyword library. Using such library as a domain
dictionary, an intelligent text classification model based on dis-
tributed text vector representation and integrating the Trans-
former self-attention mechanism is constructed. In the proposed
intelligent text classification model, the attention focus is more
concentrated on the words strongly relevant to the classification
task, thus reducing the interference of irrelevant words in the
context on the classification results, and texts with different se-
mantics in different contexts can also be dynamically displayed
to achieve the classification of passengers’ intentions. On this
basis, an intelligent classification system for hotline work order
records is built. [ Result & Conclusion] The experimental re-
sults on the real datasets show that the proposed intelligent text
classification model has certain effectiveness and correctness.
By adopting a highly modular software system design, the au-
tomatic classification of work orders is realized, which can ef-
fectively improve the work order response speed and reduce the
costs of human and material resources. The proposed intelligent
text classification model can improve the overall operation ser-
vice quality and passenger satisfaction.

Key words rail transit; semantic recognition; service hot-

line; intelligent classification
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Fig.1 Schematic diagram of train operation from first-level to third-level classification types
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Fig.2 Schematic diagram of the service hotline semantic recognition model flowchart
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Fig.3 Schematic diagram of the calculation process of

semantic relevance

FEPEIR VL DA ) B S BB B o Bl A X, =
Ly xp X L,wy = [wy wy wig 1L x, - wy = x,
Wi+ X Wy, + X Wi T w, SR R )
TR U2 SR 1) i x FEm) i w J5 ) e S
it w 3R AR, L RE S e 5 A4 ) 1 (19 AR ALE , R ofe

- 195 -



!

O ImrmsNisszim 5

BAN MASS TRA!

)

SRR, WA 1) AR B, O B R RO
HAFPS) x, AT HEAT PR, IR 3 op R ARG
X A4 ANTFRERIRRL x, x, x5 x, AT AR R AR
M X o BCEFEREN oy w, 250 BRI, 3 AN Rl Y
R R0 Wy Wi Wy IF53 5155 i AR R AR
FetF5] Q K.V, MR LR LIRSy -

XxW, =0 (2)
XxW, =K (3)
XxW, =V (4)

W FRAC T E AT R ) i ) A BRIE L, DL QR
1,55 m 4750 j SV E A x, - w, 153, Q. K.V
SRR MR TR F A EE AN T RELR Y
ST A T RAE B

VT A 5 ) X, T AR
X = softmax( QKT)V (5)

new @

K

do—HiFF Q BN

H(2)—X(4) WL RACAK (), mad
softmax PR SC Y41 P 1 XY i i) 5 HAth r f5
TZ ) AR OC M, JF AT R — k. BT Rt
AR RE S PE B[R] — AR AE AR R B R SO A
) 25 S, L BN TR B AR ARl 3 S
2.2.3 p¥Eimd

FEMR S A T R — el R &
RN T 4326 o MBS iy BE R, 1A UI 25
FEAIE AL 5 A RRAE (FRER SCAR PN 25 ) FIOGS R 1) H
P ( TRRrp 5 2 SCIR I 28R 25 ), PR e I 25t
FRJE T WB 2R3 o B I 2% o I BE i A i
Xof 22 [) ffy ke B G 2R, SN T Y PR SCAR AT 43
Ko W RAL ORI — Al ST e R )7
G AR 2 B 5 A A5 L R A RR AR 2 1 e
B —NHA 1) IS ] — A S R T
Bt m . Hd, B n R AR -1
TR, MERAE B KT E , RIS FUI 4 2501
2.3 RWRERSH
2.3.1 HEEHME

JRUR AR AL 4G 4 387 Zk To idsk TR E M £
BOFOR BRI IR A 532 THERRT T S Ak B
RO, Rl R, T ARG &
FELEFR MG BB I 50, PRI ) J i T Bk A 7
BE A IE 2R AT 5 4 064 FEAS, BRBIEE N
22 Fif, HHT 4 064 ASFEAS Y 525 22 R) A B 25

- 196 -

2025 &

SRR, AN B REAS, Sy 7 A 0 B 0 L S
B0 R BIREA AT 43 ZhAE . AR H RS B (E
(RS BB R o3 A TR 2, 7R B
AATRIZE SIREA [ J2 o, i FBEAILA A 4 R 90 1Y
Hefi R 3 FEAS
2.3.2 REKERE

TEARYGR I, R AIE 1] & 35 R FHBEML 7 i 47
WITEA, FAF 0] i 4 FE i e o 512, BEAUACE S
WAk AL 5 =X AT 00 A, i i 1) 32 D000 2
R0, 255 2% B8R 1t 5 o B 48 45 S 0ROE
TR0 R AL A B 5 ik I RN R e 2, B AR Y
FEAR R E R 10, TESEOM B )71, % 1] Adam 53
AT, BE 5 2 #6000, 000 01, FF R fe Kik
B 20, [, Ay sl B A 280 s B #0465 , Il 2
B AT dropout S, A 0.5
2.3.3 4R H5H

SRy IR E R S ) T A R R A A S, AR S
WP 5 K WL 4325 75 1 TF-IDF (a]45-300 SCRIA %) +
Naive Bayes(#p2Z U1 i3l ) 3\ TF-IDF + SVM ( % %
L) 3 AT HE 0BT o 4 F e (22739 F,
{H, F, RS0 A0H R A 8 350 (F, (AL
FF, ) YRRV FE bR, RN R R (RO, 1R
I REREGSF . ARSI EE PN FR PR IE AN 1
BN o

x1 AEDEFEHTMNIEIRE

Tab.1 Evaluation index values of different classification
methods
TR Finacro Fy
TF-IDF + Naive Bayes 2 0.37 0.55
TF-IDF + SVM & 0.63 0.67
A SR TR SR B 0.74 0.386

H R 1 Al pr i af SR AR Y 1 53 25 P e
THABPRN 2Tk . B AT N, AR 4l A4 SO Bl
A G BN R RN T TR ) PRAR 2 A 3,
REVHU TA) SCIR 22 T8 M I 17 45 3 38 > 16, il A5 A4
RSB 7 TA X6 e 25 AN [ a0 3 7 =R H i) e R I, i
HERR AR TS 5 11 R $E T o e g o

IINEAS 3 R BE DRSS SR & 4 P A
4 AP REAR A TR R R A
IR B35 8 90. 0% (100.0% 95.2% .88.9% .,
FH AT T, A SC T B v SCTR A AR /NRE A L
W REHR B SR RRAE , A B 1 43 HROR



%6 5 H
FEASL
100 - A AN
FEA S 63 /4 REA%
/

S gor

i

&

& 70r /,
60} s
50k .

EUETE BRI 2] i

ESic
K4 /IVEEA SR i B4 2R

Fig.4 Test results of classification accuracy for small samples
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