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Abstract: In response to the distortion of the quality evaluation of high speed railway delay recovery
caused by the ignored difference in operating conditions, a method for quality evaluation of high
speed railway delay recovery based on scene division was proposed. Firstly, fuzzy C-means clustering
was used to divide the delay data into four types of typical scenes. The key influencing factors of
each scene were identified through random forests. Secondly, the quality evaluation system for the
delay recovery of trains under different scenes was constructed. Two dynamic evaluation indicators,
namely, “score for delay recovery duration” and “score for comprehensive train delay recovery quality

considering important stations” were designed. The conclusion level was divided to determine the
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evaluation process. Then, according to the designed evaluation process, the method was verified using

the train operation performance data as an example. The results show that the comprehensive scores

of train G1031 and G6159 are 0.81 and 0.86, respectively, with the recovery quality grade as

“excellent”. The scores for the rest of the trains are between 0.64 and 0.76, with the recovery quality

as “good”. Fully considering the differences in operation scenes, the method realizes objective and

dynamic evaluation based on historical data, providing a scientific basis for the evaluation of high

speed railway scheduling quality.

Keywords: High Speed Railway; Delay Recovery; Quality Evaluation; Scene Division; Random

Forest; FCM Clustering
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Tab.6  Division of sub-scenes under various scenes
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Tab.7 Example of evaluation sample set extraction of delayed trains operating units
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GIXXX EHA—HP R D 3 2 Sy
GIXXX HE AR D 3 2 Sy
GIXXX B R—K U D 3 2 Sy 2
GIXXX Kibwe D 4 3 Sy
GIXXX KD R—HRIN Y D 4 3 Syt
GIXXX KR e \

GIXXX FRUH P—5 111 P D 4 3 Syt
GIXXX Ly \

GIXXX L PE—7 B AR D 3 3 Sy
GIXXX AR D 3 3 Sy
GIXXX B AR — AR B P D 3 3 Sy
GIXXX APV \

GIXXX S B PG—HEH 7Y D 4 3 Sy
GIXXX i D 3 3 Sy
GIXXX M PE—2R B 4R D 3 3 Sy ?
GIXXX RER \

GIXXX RER—K D 4 3 Syt
GIXXX P \

GIXXX M —efl D 4 3 Syt
GIXXX GLpE Py \

GIXXX WA PG i D 3 Syl
GIXXX THIL D 4 3 Sy
GIXXX i —) ML D 4 3 Sy
GIXXX I \

TE: \FORTEX N E A, R,

*x8 JEmMARERK min
Tab.8 Train delay recovery duration
Ay A] G1031  GI113  GI117  G1403  G1505 G401 G549  G6111  G6151  G6159 G847 G85
JREESL \ \ \
AREEAL— T AR -1 -3 -1
EBIAR 2 \ \
HIHA—HS AR -2 0 2
HE 7R 1 \ \
HEAR—KIVPE -2 0 0
Kbm -1 -5 -1 1 0 -2
Kb r—HRH PG 1 0 0 0 -1
Uil \ 0 -5 0 \
PR P —1 1L 7Y 1 -1 0 1 1 1
i \ \ \ \ \
A5 L P —r B 2R 0 0 -1 0 -1 0
RS 0 0 1 0 \ 1 \ \
MBI AR —2R FH 7Y -1 1 1 -1 1 -2 1
FRIAVE \ \ \ \ 1 \




A SETYRAR R EER S G R R PR T T

KX TR G1031  GI113  G1117  G1403  GI1505 G401 G549  G6111  G6151  G6159 G847 G85
R B PG —HEH P 1 0 -1 0 0 1 -1
M PG 1 0 2 1 \ 1 5 \ \
MM PE—IR B AR -2 -2 -3 -3 -3 -3 * -2 -2
IRER \ \ \ \ \ \ -1 \
IREAR—HAX -2 0 -2 0 0 1 0 -1
iiFs 1 \ 1 \ 0 \ 1 \
T E—EfEpY 0 1 0 0 0 0 0 0
PefE g \ \ \ \ \ \ 1 \ \
PP —IE T 0 0 1 0 1 -1 -1 0 -1
i \ -1 \ 1 \ \ \ \ \
TFE—) ML 0 -1 0 0 0 1 1 0 0
7oL \ \ \ \ \ 0 \ \ \
TE: *FRREXT I E S T R R sE R, R,
R9 BERIIFEFNEAE
Tabh.9  Evaluation sample set of delayed trains
Eki/IX ] G1031  G1113  G1117  Gl403  GI505 G401 G549  G6111  G6151  G6159 G847 G85
IREELL \ \ \
ARBES—R B AR 533 §2 43 g23.2
AR Sy 3 5343 \
HRA—HD AR Sy Sh43 gh33
HP AR Sy * \ \
HEHR—K M Se §G 43 g6 33
Kb S §h23  gL4s  gr4s  gnas ST 2.3
Kb r—HRIH TG I S8 4 §% 2 §8 33 58 3.3
MR P \ S+ 5o 2 5932 \ \
FRYH P—7 1L 7 S10. 4. 2 Slo. 4.3 glo. 4.3 swo. 3.3 sl 2.3 1. 3.3
iy \ \ \ \ \ \
1 P B R S St g gt St Spe
AR S gt s Sps VooosEEr \
B A5 — R 7 S S Sl Sp I Sp i spaa gl
ARPBHTY \ \ \ \ \ Sy \

A B PG — 1 7 S 3 §pe & Sy 33 Sje 33 glo 13 gle. 3.3 gle. 2.3
HiHH 7 Sy oSt s g \ Sy sty \
HMPE—RER s> s s g S R o
IREAR \ \ \ \ \ \ Sy \
/%EI;E*%E% S,Z,O 3,3 Sv?)() 4, 3 5,2,0' 2,3 Sv?)() 4, 3 Si’o 3,2 S/Z)O. 3,3 S/Z)O. 3,3 S?,O 3,3

(GBS sy \ sy \ Sie \ Sy \
He—doEp s s g g 5232 522 3.3 §2:33 g3
HefsEpy \ \ \ \ \ \ Sk 33 \ \
YRR L S spe S g Sy s g S s
L \ S 43 \ S5 43 \ \ \ \ \
WhT— e s g3 g6 2.3 g6 4 S 32 g20.2.3 2.3, 3 52633 g2 43
AL \ \ \ \ \ Sy \ \ \
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Tab.10  Score for train delay recovery duration in a section or station

X [/ 4 3 G1031 G113 Gl117  Gl403  G1505 G401 G549  G6111  G6151  G6159 (847 G85
AREELL \ \ \
AREESL— B AR 0.68 0.38 0.6
HHZR 1 0.6 \
HHA—HP AR 0.14 0.71 0.95
HP A 1 \ \
HE IR—K Vb r 0.17 1 0.57
Kubmg 0.60 0.03 0.6 0.08 0.71 0.2
KD R—RIN PG 1 0.8 0.8 0.5 0.17
RN PG \ 0.85 0.1 0.8 \ \
FRUN PG —1 117G 1 0.2 0.67 1 1 1
fig Ly \ \ \ \ \ \
g 1L PG —fEr BH AR 0.95 0.99 0.78 1 0.73 0.95
EER 0.70 0.68 0.93 0.64 \ 0.96 \ \
i PHZR—R BH VY 0.24 0.99 0.88 0.24 0.98 0.06 0.99
PN \ \ \ \ \ 1 \
R FHPG—HEM 7 1 0.81 0.35 0.8 0.71 1 0.22
B PG 0.99 0.58 1 0.94 \ 0.97 1 \ \
M PE—SR B 4 0.75 0.81 0.4 0.41 0.45 0.42 & 0.75 0.81
RER \ \ \ \ \ \ 0.27 \
SREHR—HRC 0.11 0.88 0.05 0.88 0.88 0.99 0.83 0.28
(P S 1 \ 1 \ 0.62 \ 1 \
A — g 0.80 1 0.80 0.9 0.81 0.8 0.8 0.8
Yy \ \ \ \ \ \ 1 \ \
HEAE P —E T 0.43 0.55 0.98 0.55 1 0.15 0.15 0.43 0.15
g \ 0.39 \ 1 \ \ \ \ \
T m—) M 0.81 0.43 0.74 0.8 0.75 0.99 1 0.81 0.8
JoRAE \ \ \ \ \ 0.76 \ \ \
ST NIl . RS AR LY . RS —5F 11 R SESREEEHRNE
N o\ A e T s N N Tab.11 Important stations and weights of Wuhan—Guangzhou
Fe U b4l 3FP 28 A, KU 2R 4=k K1) o b EE 4k High Speed Railway
Ne— el S UL 3P AR AT A, R y AE RENEEEY| i E EA R
— A, ACEIC R 1 AR L B 3R AR AR & AP 1 @
. N . EHA 2 £ MMPE 1 f
AR —FR, DRI T 4k, 3SR e,
A4 : ﬁli}Lﬁﬁi Lk |~ﬂ¢ﬁm%‘ mEE 1 = A x
RCEIC R 3, W 1AE M, REIE N2 X gy 3 A w1 &
T e AR A A AN 11 T o R 1 % WP 1 7
(2) B EHEk 6 1 7 HIRE s g g B B e i
AR 3 JE JAE 2 >

Mo RS I . TEFHAR . VPR L BHAR M)
PNALSG O B E A0, 25 B 2 A A 9 4R 25 5 I
PR TR AR W 12 s o ARIEA L, Al

®12 EEREEFWHMINE

CRIZVEBEEFEN G1031, G6159 YR 31 4 (14 i 5 1% 42
i BT, HRP M SR AE e R,
FfE s R 2 B

= /8

23y EGS

A

Tab.12  Score for train delay recovery quality considering important stations

FIR G1031 G1113 G1117 G1403 G1505

G401

G549 G6111 G6151 G6159 G847 G85

4H

(=Y 0.81 0.66 0.71 0.76 0.68

0.64

0.74 0.72 0.74 0.86 0.71 0.65
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0.587, ULIHIEM AR T4 X7 R sh VM b

(3) B TR 8 Fr LA S PR 5 15 RE A% S B i
Vs . BT . SEpild, R G031 5
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