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Abnormal user intelligence recognition of railway Internet ticketing based
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Abstract: In order to ensure fair and fair ticketing and protect the interests of people ticket buying, this paper designed
an abnormal user intelligence recognition algorithm of railway Internet ticking based on index weight by using the big
data technology and combining with existing user ticket buying behavior data. Using the user behavior data in 2017,
the accuracy of abnormal user prediction reached 80%. The test results verify the feasibility of the algorithm, which
can effectively improve the accuracy of abnormal user identification, and provide technical support for ensuring the

safe and stable operation of the 12306 railway Internet Ticketing and Reservation System and maintaining fair and fair

ticketing environment.

Keywords: index weight; ticket buying behavior; Internet ticketing; abnormal user

B &ia H 2011 44 12306 H 6 2 2 4%
DA ™M, R T E AR Bk, 2018 £ FKis, 1%
RGNAIRE N SUMEAMELE S TR Kk, 5l
BEERE M 1 000 Jokfem Bl 7 1 500 Jyk, it
Bt 1 s sV HIE 700 5k 25, L2 W] LA 2 2 ia 1 22
] & P W 22 R G IR e s f T, (HAR SR =
TERAELL “TAH T ddE 4™, “F 5 100 M s eef”
SRRACh CWESK”, WS | T R A BT
o BARWoR, 2017 45 12 AFF 4R, ARG LR
BRH P ER LT 3 i, 6 25 BhREhniE A2 9% A AN 10
JCE 50 SEAEE, ERIZSIIRE T, %= HHHAF

Weks H I 2018-03-13
RaTE - pEERE RS E BT E (2017Y)104),
VEFRIf: & %, R, Rk, WA,

FEEAE TR GRS AR, H
Al ELIRF 2 By A S T I LA R 4 1, HSE R
WH PR T A e FEARR, PRI TS
RS VAR VAN OEZN:

3 ot B AR T BT S ey B AT A A BIR A T R
2P A IEE S, (REE A A SRR ) 1505, BT,
JAVBS: 475 1l 2 8 AT A 088 3 TP 4 ik 4R
SUE AN R A IR LR N %4 & A% (CDN)
e ik S 0 3 S AR SRR R I R P SR,
i [ AT O 10 SR R R B AT R B 4y
B, SR REA Btz it th 1D L Bt TR AR 18, PRk,
DT A Tl R D SR R X R P AT IR
PIAIRERY , ASCEE & REAREOR e Las 2 T8k,

B 2018. 10452595 7



Fr5HE

B i E LN A

20184E10 5

FORBI T PR ik, kT &SR
ERETR BB AL, il Xt b s P B E AT L 4% 2 2
D2k, SB[ A B 245 S T P A7 A Y 28Rl

U S D UM A 5 ik

T IRBI SR P, RSO e e AT
B, SR PR B R [0~1], A0SR %4 Hokk
FE 1, MBI P 5 TP IR SRR K

BRI 12306 TIG WA BE R SEAE AR (IR 55 ik A
P S ARG E TilEREA XM P URAT A H
S, X HEEIE AR T O B 12306
B E LRGN O, ol ke py e S A
ERARBATEAR B, AR IC T 2 S W A T
HRHE ST AR RN TR 50 e W S

3 B £y Hr S I S PR IR
BIRERY, £ P B 12306 T Mk
MR G R R, SERTICER | a
ZH P AT R H B EEE U R R A K
(BN NEEFHKRRAERES),

I 5 B Loy i tH R TR IS R R AT IE IS, i 358 21 <
I A7 4 FOAT o Wl 5 S W AT R H R, e BRI
(S N PAR B i

2 Bl RAR B piak Al

TR PSR, 1RG0 B A7 fif b B
oo R B s e s fT. A E Bl
KETTLE F1 Flume {Eh % REMEETH ™,
W, KETTLE F= 2R84 56 R REE E AU EHE, Flume
FECRE M P HEAE B ERESE LB . o6 R R
I BOE B AT B Hive i SRR HiAL B, Flume
R P AT 0 HBEAE, EA Kafka JHEBAFI, B
SparkStreaming S I B SR AT B2 44 10 BRI A7 i
#| Hive /1 7,

Xt FRAEF] Hive Hrrg FH P AT A B0 DL R 2545
B, FEMH Hive Sql I HE L% (UDF), %
KA AL PR VR L 4 B 40 Al X MapReduce 1551817,
1 90 2 50 e 108 o A VR W M R AT AL B . 3 R e
5T 2 Spark HL2% 7 1 BRI S 0, e
TR OB R AR A T I 2

8 (—2018. 108 %2591 N

Sk f (%) (BB A1)
de/ME (%) (B8 A0)

K-means¥ 2%

3 IRBOBUERNE

FEBO R/ NIE T 5ctm £ B REAE, AL HE X SE R
TERE—HE, Kk, E5%E P REE MR %
IS BLAL PR A8 F, SR —Fh B & SO RO R
2, Bl RO ERESS T AR RO E, &
A& IE N LR E Fr 5 iR )

3.1 JURRHEIA

HRAE B H AR SEBR g 0L, S5 H P e oy it
By AW sy - (1) H P RERCEIE TS 5 (2)
FEREM ., Bk, RHA Spark MLIib /) K-means
RAEBILEFZ BB H RS, BB — A H AR5
REAER, W SR PR B AT I Y, RO E
Rk EAEERmE 1 PR,

EHIIIEST

- EERRE
) -, L XA

Bl EHNEEEEN

FRBOERIE MRS B 1 R EEA T
IEFHEEARCE ; 5 2 R THRELPE, P
[ERBE S 2 [0~1],

3.2 R¥nA

(1) FIH K-means 38 2 Rk 5o dh o B K 28,
Horr, Tz s ek B kA, Kk, @
ok R U T SR e Mk R R AU [ K (L
HIRA BB IE, K IEHER, ~PIme R s/, A
AR EHIREARR A A EEOEL, HE,
BEE k (HARLRHE K, P Yl 22 e FE ) BB 28 R K A T
PR, 22 e 78 e P Y Ol 28R T Pl B e KN, A
BLE K AAERRAER

(2) FIH K-means J& A58 " &5 SO L B K
[EFF T/ METE .

(3) T e # 2 0 e RAE B R ARIC A 1, Bvh
(ERE IR FARICTA 0, o B 1E AZ 4R B A
IR .

(4) FIFH 075 8 757 20 W0 B DI 2502 [l VAR

(5) FI B 1 72 8 [l U= R 0 45 21 2 1E AR RRALE
B,



82755108 *

£%. ETHEENEEEINSRERNEZERERA P ERIAGNNHAREEHR

MREFE

(6) FfxIFJa IR E B AR 405, TR H &
LHIHREL

(7) >R HEIEE - (A1, $&
HEGHE o [0~1]),
3.3 UK

IZRLA R HAR 2 R AR — 455
(BAH— IR E) . FEEI KNSR IR T AR A FRAE
LILAIRHEE . @A -

G=W X+ WXyt +W, X, (1)

Horp, wy, wy, w, RORUE REL X, X000, X,
FORFHEE .. CHw, woy-, w, BI4R1E, A T H3IME
MmN G, WEEENEE, BAREENEE
BT RMT,
33.1 HHERFEPL

TEEHE R B, FIH K-means B 275 7645
EEHITRE, FRRENE ORE B, S
B RAEAN (2) MO BHTHRELL -

B,=A * j, (2)

Hrp, AFRRWMAIE, B, WF i MEPOIEE
RARE, B JE T e YR O 85 R AR Bos R Fn e /i
A5

(R eIy A 4 2, H, fEduom &gk .
Bis Bas Bss Bis B4, BEAROLHIEERIFEIESR -
B,, B,, B, B,, # . B>B,>B,>B,, W45 B, 1)
BARIL A G P, 851 B, WiRbRIE A G, 28 P,
XS P A ] A A Y ) e B
3.3.2  HESLANBLR

ft 37— PRk T AR ] VB RS B A R Y, T
FREME I R/NATELH G — {0, 1) pyme bt k£ %R,
PR EAB RIS R AR 180, Bk, "MK
& LA EARBIERA P (BNG, 2K/ ), 0
ASEEAT ATREBAE/ R P (B G, 2 ).,

12 A] U9 SRS ST AR Sigmoid pR B il 2 [
R A E AT TR O

Py(x)= : (3)

L+e(Oy+x,0,+x,0,+--+0, x,)

Horr, x EAEEHY T PREE, 0, 24 x; WO R 25
(B BB RURRAE x, B EE R %) o 24 Py(x)=0 B, #
FEOUAT P HREUE /N, 24 Py(o)=1 1, BEAGIIE 55

M PHREE K

AR ERIHZ5 0, R KLIAD; : (1)
WMANTLTRBEOBSHE (WIHERE) 0, 0", 0, -,
0’0", (2) TR, BEANLAEHNSEE (&
EJEHIRE) : 6, 6, 0, -, 0,,+-,0,. (3) FIH L&
1) G, ZLA T G, 28 P BCHE B 4 4 2 45 a3 RS A0 iy
WIZREEAEHATIIZR, M fA2EE R RIRCE ,
333 HiRH—1L

P15 B A& E Ja AU (E A R 26 5E,, THE
P R R AC B S F PR

DA b JH PR AL L B 2 SR 4R B R O A A i
WS, RN AT A R DL & R M
FrorprF B, A ErE A A S, M
VAVINZRAE T2 48 [l H 2 0 4 A8, 15 S 40 Y. &
e (RRAEALE ), AT S8 B i B R A R B A 2

4 AR B

4.1 FEARBHR AR AE P IR

o B P 35 SR IR T 2017 4R B A O I SE A
A AEERE, EEREMNPNEERER, #H
WRANBEEE, HPrBEGARERELES., Bl
KETTLE # SparkStreaming 35448 4740 PR H- 1 fi%
#| Hive i &, MES R R, RhiE
AL R R — R B T, SRS 25 FhERE
] &, HC 2 SRR ) & 45 « CDN Hbhib 45 #4522,
RIEELLG, DU A AR SR, S ZELLBl, [Rl— A
B SR AL, W NI AR NI 2 5, R n)
LSS B T AL AL B ) P R A 2545 8,
PR NI B W AT A B EA5 B3 3 T (ERHIE,
TR FRRAE ] J e 4T 0 — (AL BE, HEBR & O 122 &
KRG FE 53 BT 52
4.2 P RAEAL A 5

iz il Spark MLIib #1fJ K-means J5 kb8 2k
Vi
42.1 RRFEEMIPER S
RBBL T L AL w0k Z A ST,
SRR A ATH M HT, is A Spark MLIib T
BASY:, SRE], BREy 25 MkpfEZ |, F4E
3 AR 5 7 [ AR X I Bl I BE AU AR G R ALK T 0.3, ik

B 2018. 10525981 9



FREFX 20184E108
BIBss ik 3 ANERAE R B, RIS 22 FhRfEA Bl ik 2R B B AT IS I 5 3,
LRSS, .
. 5 HEliE
4.2.2 BRI S BBBEAR BT
R A T R AR 4, Hui, S OREMEE ARG RE H P EBRERE,

K-means R AFDREH FRER 57 A 4 D RER, K
H, AP RHERR IO R 1R,
F1 K-meansBELERRK

B 1t TR == S = F S 7Et
CDNHbhEAS A5 0.9 0.1 0.3 0.4
JREELLA 0.7 0.2 0.7 0.4
DU A RS 0.7 0.1 0.3 0.5

4.3 SRR A i
M K-means Y&, 58 1 280058 2 2%
VB S F P AR B B R (AR A B 3 A 7 I 2,
W, B RAREORE L, F2HEIEEAR 0, Hix
FEABARIE A BN GRS b B 4714, @it Spark
MLIib #3% 48 [\ R 47, 3 WA &> 52 A
TR B R R EE , R 2 s,
K2 K-meansBESHELERK

A CDNjthht b B ELEL
2.13 021 03

BEEE
02 e

HI SRR A3 2 8 (] B R R Ah)

=2.13+40.21x,+0.3x,-0.2 L3+ -+ (4 )

Pyx)= 2.13+0.21x,+0.32,-0.2 Ly -+
[ 4o 2 13+0.20x+0.30,-0.21x,

HRE S5 P HE B AR, 4 K-means B
ILHI AR BEAT U ZR, T3 A P B S
FHRE, RIRELA R R oo P s, K
UL A% 2 G2 O 3 e 1 R P Al o 126 R
R A 58 T PR EULFABAE [0.7, 1] ZMA], SE
W R 3 PR,

R REBHTESSERERER

P
BRI IR e e R | B e
[0,0.3] 0.75
[0.3,0.4] 0.81
[0.4,0.7] 0.78
[0.7,1] 0.8

Sy BT, S P N o B R R F T 80%,

1042018 1022259 RSN

MGz M, A SR B 1 — R B R A
R, Refsd s i PSR B LA R BT h H &
SRR, o SR R AT IR, R 2017 4R
15 W % 25 AR SRR S B e S R T AT LR, 80%
SFr PR O O R R TIE Y 12 TR 9 B T R B LU A A A
Mo TR S W S P, AT A =2 T I DU 428 Al
ARG &, I Sob iR A,

55 30K -

(1] 284, REA, B Z, F . BBIBRAEZLALGHL
B (J]. 4SS R, 2012, 21 (4) : 23-25.

(2] Zc3 . FLER D TN B HBAGRY RRLE LD
BAEE R e LR J] F B R4RZ G, 2017 (32) : 69-
70.

(3] ARBRIZ, #£&7, HLW, F. AT XKBBEHARGRS LR
MEZRTRAPATH ALK & HAEA,
2017, 26 (5) : 1-4.

[4] FhEE, $% %, K 5. Kettle bW BB CELR TN
AR SR U] 128 A%IA4, 2017 (2) : 28-28.

[51 & %, ¥ R . AT Flume 89 5% X B & RE 2T RLE
5 %A [J]. 34, 2016, 37 (12) : 82-88.

[6] Ghesmoune M, Lebbah M, Azzag H. Micro-Batching Growing
Neural Gas for Clustering Data Streams Using Spark Streaming
[J]. Procedia Computer Science, 2015, 53(1):158-166.

[7] HZ4, IkAL, £MA, ¥ . AT Spark 89 ML 0 &4
&8 ket U] ashib BB A, 2017 (11) . 157-
159.

[8] Zhang L, Pang X, Ozolins O, et al. Spectrally efficient
digitized radio-over-fiber system with k-means clustering-
based multidimensional quantization[J]. Optics Letters, 2018,
43(7):1546-1551.

[9] fr k4, #cAEsk, FMEF, F . k-means Feif H =)z iR A K
wh 09 TR K 5 9 g ok [J] EBEE AL A SR, 2017, 38
(9) : 2119-2124.

[10] 28 A&, WP Z X . 45648 7 s e df fEmmAR i K-Means
REHZE ] FHMAFE, 2017 (b11) . 457-459.

wELE E &



