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Abstract: Companion vehicle discovery is a newly emerging intelligent transportation application. Aiming at it, this paper redefines the
Platoon companion pattern over a special type of spatio-temporal data stream, or ANPR (automatic number plate recognition data).
Accordingly, a PlatoonFinder algorithm is also proposed to mine Platoon companions over ANPR data stream instantly. First, Platoon
discovery problem is transformed into frequent sequence mining problem with customized spatio-temporal constraints. Compared to

traditional frequent sequence mining algorithms, this new algorithm can effectively handle complex spatio-temporal relationships among
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sequence elements rather than their positions. Second, the new algorithm also integrates several optimization techniques such as pseudo
projection to greatly improve the efficiency. It can efficiently deal with high speed and large scale ANPR data stream so as to instantly
discover Platoon companions. Experiments show that the latency of the algorithm is significantly lower than classic frequent pattern
mining algorithms including Apriori and Prefixspan. Furthermore, it is also lower than the minimum time interval between any two real
ANPR data records. Hence, the proposed algorithm can discover Platoon companions effectively and efficiently.

Key words: big spatio-temporal data stream; big data analytics; companion pattern; frequent sequence mining
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IR ZE 3 B AS B AG Sk iy g oot ST T I TAD IR OB AT B 45 52 O ZE RO BB 4 R #8MT DAL 5 3 i
PED={s,} R 51 p it P41 s, [ SID.

F T R O3B A K TSR AR IR Platoon £ Bifi 458 2 I i 258 Bl SR Sy 7= R R S0 50t R0 0 B A0 42 30 1) A
A SR A R A5 48 T A, 0L 2 S U B 0 2 AR A T 22 R B AR I A R A i
T FEAS BR AR PR AR 3C 1) 32 B Ol A (R AT S 42 48 SRR AN 5 18 T 40 v 76 25 0 R B, 1T Platoon 1 B 5
SN BSR4 F o 38 B T SRR BN 2 40 430, o 2 A0 i ] — B A5 Sk () B ) 8 i R s e T 3 W
iR T X — DX B s s AR A B R AR SR IR B N SRR FE R 2,00 ey e0,¢,05) R C107,03,00) S I
AT 5.0 Platoon B A 201K 08 D5 &2 2% 11 3 fT7n 1) Platoon 1R, 2 8,,,=2,At=30s,5=2,5,q,=4 I,
B (Py,C1, 1), Pi=1{p1.p2},Ci1=(c1,C2,c4,¢5), T1=(09:30:01,09:34:01,09:42:01,09:47:01) 4 Platoon ¥ Fifi A5 =, 1y 45 =X
(P3,C5,T2),Py={p3,ps} ,C1=(C1,¢7,C3,¢4), T1=(09:30:01,09:35:00,09:40:00,09:51:00) EN A J& . 1X J2& K 4 1,07 F ¢y HILAE
R4 ps T py FEBIRII ) ZE 53 300 2 59 b\ 59 FBF0 8 43 59 #P(/NT-Ar=30s).5:F5 b, AR 6=3 MIBL (P, Cp, T
AT J2 Platoon £ R a0 R AR 4R B 3 BTm 1 AC T8 AR5 3k b BE A7 B 56 R (e eo) Fl ey ey e B 4 K R 2
(I AH ARG SR 51510 6=3 203 T ARG Sk 7 5 I FEAS /N T 3.

758047 EE R A
FiARTIE) 09:30:00 09:30:01 09:31:00 09:34:00 09:34:01 09:35:00 09:39:00 09:39:01 09:40:00 09:42:00 09:42:01 09:43:00 09:47:00 09:47:01 09:48:00 09:51:00
SID =5
p1 C1 C2 C3 C4 Cs
p2 C1 C2 Ce Cq Cs
ps3 C1 C7 C3 C4 Cs
P4 C1 C7 C3 C2 Ce Cq4
RFEHINEF T (sup=2) £} A Platoon ¥ flEtE
<ci, C4>:4 <1, Cs>:3 (At=30s; 6ven=2; 6=2; Scam=4)
<ci, Cz‘, cs>:3 <c1, Cz, C4, C5>:2
<ci, €3, C4>:3 <cy, €3, €4y C5>:2 {{p1, p2}.,<cy, ¢z, ¢4, €5>,<09:30:01, 09:34:01, 09:42:01, 09:47:01>}
<c1, Ce, C4>:2 <Cy, C7, €3, C4>:2

. ZBRBEKUIBMEXF

/ 7\”

C1 Cz\ ’_//Cz; Cs
Ce

Fig.3 Comparison between Platoon discovering and traditional frequent sequence mining

3 Platoon fiFifi #5242 4t F e e A0 2 P 471 425 4 i) 7L ) DX 531

4.2 PlatoonFinder& %
DT B O o 3R S SR S S S A A0 2 T ) A A R B 7 A I S B RN curD. 25
H (co.posto) BIE IR curD BATZE4H po 11751, WA 357 2008 B In 2032 77 51 R 85 15 W7 curD 7P B 42580 po 9
BT A AN BB ro=(co,po.to) JG FIFFFVEHE P2 curD, A0 551 B0
DY ={s|securD, ndr,rc=cyty— At <rt<t,resn|s=d,,}
D, =\ JD?.
BEAI=28,5=2,8,0n=3, 18 4 28 i W] T _EIR TS 54X Py 28, DAL 0 il S0 38 2118 B ol 1 .
Bl 5 iR T AR SCHE H Y PlatoonFinder £ Fifl #5838 2 IV (1) A J B
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(c1,p1,09:22:59),(c3,p1,09:27:01),(c6,p1,09:32:00),(cs,p1,09:36:01),(c10,p1,09:40:25),(€11,p1.09:45:01)
(c8,p2,09:36:00),(c11,p2,09:45:00) H0h
(c1,p3,09:23:00),(c2,p3,09:27:00),(cs5,p3,09:32:01),(cs,p3,09:36:01),(c10,p3,09:40:26),(c12,p3,09:45:00)
(c1,p4,09:22:59),(c3,p4,09:27:00), (c6,p4,09:31:59),(Cg, p,09:35:59), (c10,p4,09:40:24), (c11,ps,09:44:59) BIZERE
(€1,p5,09:23:00),(c2,ps,09:27:01),(cs5,ps,09:32:00),(c7,ps,09:35:59),(co,ps,09:40:26),(c11,p5,09:45:00) -u:l;',u;ﬂ
(c1,p6,09:23:01),(c2,p6,09:26:59),(c4,p6,09:32:01),(c7,p6,09:36:01),(co,ps,09:40:25),(c11,p6,09:44:59) BInR
(c1,p7,09:23:00),(c2,p7,09:27:01),(cs5,p7,09:31:59),(c7,p7,09:36:00),(co,p7,09:40:24) 1C3
(c1,p8,09:23:01),(c3,p8,09:26:59),(c6,p8,09:32:01),(cs,p8,09:36:00),(c10,ps,09:40:26),(€12,Ps,09:45:01)
[ [09:22:59 [ 09:23:00 [ 09:23:01 [ ... | 09:26:59 [ 09:27:00 | 09:27:01 [ ... | 09:31:59 [ 09:32:00 | 09:32:01 ... | 09:35:59 [ 09:36:00 [ 09:36:01 | ... [ 09:40:24 | 09:40:25 [ 09:40:26 | ... | 09:44:59 [ 09:45:00 | 09:45:01
p1 C1 C3 Co Cg C10
D2 Cs C11
p3 C1 C2 Cs Cs Cio |-
D4 Cc1 C3 -] Ce -| Cg - C10 -] C1n
bs C1 C2 |- Cs ~| C7 Co |- c11 curD
Do G |-] ¢ Cq |- €7 |- (o] -] €11
p7 C1 C2 Cs Cc7 Co
P8 € |-] c3 Co |- Cs C10
p1 C1 C |- Ce Cg |- Cio C11
p2 [ C11
ps3 C1 C2 Cs |- Cg |- (ST Ci2
P4 C1 C3 ~| Ce ~| Cg ~| C10 -] C11
Ps c1 c2 |- Cs - lkcy Cco |- c11 curD.
Ps CL |-| € [ C7 |- Co -~ C11
p7 C1 C2 Cs Cc7 -] C9
Ps C1 |~ C C6 |- Cs Ci0 |- C12
p1 C1 C3 |- Ce Cg |- C1o0 C11
p3 C1 C2 Cs |- Ccg |- C10 |- C12
P4 C1 C3 S -] Cg -~ _Cio ~] Ci1 D
ps c1 ™. Cs B Co |- cu *
Ps C1 |- C2 Cs |- C7 |- C9 -] C11
Ps [ C Co |- Cs [T C12

Fig.4 Examples of sequence database symbols (A=2s, 52, O.un=3)
Bl 4 PSR S R (A=25,622, 6,0n=3)

A R = AR A

FRERR RS 544 = #R
’ i o’
. ATEERAEL s s#HPlatoon PO 4t s
" NNNNN € == RN
) : >< FroIHERE IR 2 2
& & Ve O —— i
: -\\
o g
oo } ERIECE | ) srwaemnr | | gt
DI - ¢ mmEmEm S S Thanm PyCa, T
s N :
g 'LSL; BT 4% 21 B 2 B
NN > G Xmmom - FHISRE RS L8
E; . : Qiﬁ?;ﬁﬂ‘].ﬁﬁimﬁﬂﬁ
H H BISKZERS
T A

IR

Fig.5 Rationales of PlatoonFinder algorithm
Kl 5 PlatoonFinder %35 A L 2

SRR e Sl o 10 482 52 I ] 3808 1) 7 R U 0 B0, O o B30 AR AT T A 3L, 7 30 4 R T HR AR S R 2R I ZE R
B A AR VAT T B AR ro 72 A T T BB B MCo MRS BT A AR BE MCo, 6T N B BB B DR AR
FIVH FE DY AR 0 A G I 2 L R e B e AR T IF A ) T R TR 4R A ) 4 R TR R A B D
rRR I I AR A A0 I S TR 1 5, e RO K B N T B DI R A0 B E DY T AR
AL 0 AT B A ST BE MCo 18 SR 4 SO 9] 5 548 A B 1) P B, 22 38 30— AN 8 e 19 PR B MG
BT b — A e R A MCy XN HI GRS MC; R G 2 2 15 AT AR, IR a0y &5 50 5 7 45 5 3R
Sra T HALE MC (B S AERE. LU 4 R4 =(c11,p1,09:45:0 ) AT r,=(c12,p5,09:45:01) 2 51 B ik (0 8cde, 7 B A T
PIALH 0 35 AL MC\={p1,paps:ps} T MCo={ps,ps},ps HT LA BE/NT Sy TIHEIDFE . MC, 5 N7 7 51 H R PR
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DI =5, ,5,,5,.,5,, } A DI PRI B A 2y R BB T AR 6 .
i i) AR SR AEPERTHBE FII B
09:45:01 | cu:{pu, ps, ps, pe} c1:{p1, P4, Ps, Pe} INGERE
c3:{p1, pa} cfle fED: BABSBIHIN, MAGRE, BESHES (D, poho Stk
09:40:26 co:{ps, pe} oupd ce:{p1, pa} colcABSBI TN, MAERE, HEFHREE{py, pHISEHE
P P4
: SBIE, MAGRE, BESHEE (D, p)lISrER
09:40:25 cropr, pa} ca:{p1, pa} cofliceBSBHIN, MAGERE, HEIFHE S {py, pa RIS IER
cro:{p1, pa} clofllcatB4B I, MALGERE, BESHES (D, pioSrEb
09:36:01 cs:{p1, pa} c11:{p1, P4, Ps, Pe} | cuflcofB4BHEL, MAERE, IHRER:. EREFSHEMS0m
c1:{p1, P, s, INGER
09:36:01 c7:{ps, pe} w{p1 P s, P}
c2:{ps, pe} e tBSBHEIN, MALRE, HEITHEE{ps, pe)bI S ERE
09:32:00 ce:{p1, pa} ( ) c7:{ps, Pe} ol RIRBHIE, FREFSHES, MALERE, BEIFH
Ps, Pé
co:{ps, pe} cofflcARSBHHIN, MALRE, BHETIHEE{ps pe)hI S ERE
09:27:01 {py, 5
esi{p1, P} cur{py, Po, D5 P} | coFlciBEHEL, MABRE, FHAK. SAREFEBEHbam
09:27:01 c2:{ps, pe} ( ) c1:{p1, P4, Ps, Pe} MALRE
P, P4 Ps: Be cuflc MBS EL, BRERGAMES, MRCHMERcpr po ps
09:23:01 . Clli{pl, P4, ps, ps} Pe}» iMAC11:{p1, P4, ps,p())ifﬁﬁiv FHREFR: ERETHFEHES
ci:{pu,po ps pe) Hoam: MIBRERE
ZERE
(P,C,T)=({p1, P4, Ps, Pe},{C11,C10,C5,C6,C3,01},{09:45:01,09:40:25,09:36:01,09:32:00,09:27:01,09:23:01})
(P,C.T)=({ps, pe}{c11,0,c7,C2,c1},{09:45:01, 09:40:26, 09:36:01, 09:27:01, 09:23:01})

Fig.6 Eampleof mining frequent sequences with spatio-temporal constraints

Bl 6 i AT I 45 240 SR A0 5 P 912 el R s 451

AT SCRUR T4 w7 1 S 25 2 U 41 (1 S8 B R T F-BE PlatoonFinder 5592: 865 = a5 Ab B A48,
ARSCERH T LUR 3 AN E B Rl G T B E AR A T T R

EIE 1. CHAMEES A Platoon fH:REBL(P,C,T), Wi &l BB I, i R3C, TS Ce=C,TeT H(P,C', T2
Ef 1] Platoon £1FfAR =X, W (P,C, T) AN T 31 141, th AN 25 7 i A 5F 141 Platoon £1: FlAR .

HRAE 7 SL 4, 7] 75 5 HEJ11 i B

IR 2. JPHVEHRIE curD ] LLRAE A DL, A5 ¥ Platoon {1 BlAR A AR,

EOE e S 3 AT SR NR={r|r.t=t,} EIIA I 6 T8/ — A7 £ 1) Platoon B (P,C,T),P={p,,
D2se e} C=(C1,C05 ) Tt o, 1) LI S PEMC(Cyot,, A1 AL P AL 400 py AEATB AL K ¢, N IR
W) e AL ¢, — 1! << AR, ZE A0 p R A T D sk Al g i i et X (P, D EE T D, O

MR T3 AIE B AT 0 A 2 W 0 7 7= 2k T W SRR MC(r.c .t A), B IMC(r.c,r £, AD| = 8,0, 4 T REAE B
¥ Platoon R0 IE T b, A SCEEH T e B 3.

EIR 3. DAL MC(r.c,r.t, A0 52 B 5088 r 3035 J5 77 A2 0BT s AL B, BLIMC(r.c,r A = 8,0, % B 72 2 11
1) Platoon fEMAR X A7 FIFFI AR E DL = {s|s e D, As.sid e MC(r.c,rt,At)} .

IV B (P, C T HT MU+ RIS 72 A2 Platoon BB AN BE P={p1.p2s....Pm},C=(C1,Cas- . Ca), T=
(F1staye sty MM TE BR 2,(P,C, DAETET IFFVEA B Dot T(P,C, T2 ¥ 4 » 238 )5 77 2E 1) Platoon £ BEBL, ik
1 PEMC(cpt,, A H. 7.c=c,r.1=t, I, (P,C, DAFAET DI ={s|s e D, ns.p e MC(r.c,rt,At)} 1. O

S T3 [ T AT E— 20 0k O T R - 1 S B i, LR T AT R S B 1 s A R 3 A B 1
I % RS I R) 20 SR A

WE AN FERIER 7 FIVEHE 2 DY It AR SCAE 8 T A5 e 0472 3 A4k B4 43 576 B0 2 ) 2t i B £ 45 S I 4 090 I
ST 7 A0 B FEAE A T I B SR O A0 R e B S0 B P T AR TE AR TR S LS
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B 7 VB0 . 1 4 T 8 5B e DL R AN B0 I LG SID R0 )Rk P A i A 48 B B s R
G B ARSI SE R R SID Rt R8N Do 17 51 5 1 DL

Hyk 1 52 InsertData() RIS InsertData() 77 15 3 B V1 59T 50 72 A= 0 9T a5 AR, I E A InitFreqMiner()
AT — 2 5 AR B2 2 i InsertData() i 47 T — A~ DASS B 545 Sk 1D 4 key B 1R WA A5 3,380 0 4 68 75 38, 0T il BE
B 2 A8 30 Fe 15 S BEAT SR S ARG A5 R 1 value [EIZ N AIAE A T 1248 8 845 3k T T AL 2 1) s R B 20l £odis 215
W InsertData() ¥ H1 BRI %0 45 R HH (G 14T ~38 3 47) AR 50 1 14 5 2L, InsertData()F) FH 4k 7 (1 W5 75 2% 3 21
BT B AR BE A T BE AR BT Platoon £ AR . DRk 0 T8 — AN 37 28 B s A1 Bl InsertData() 1 B3
BT EMES PR 44T 565 547). B FoRR M w2 2 Rl 3 3,610 9 RS 8 » vF 7 58 1 D) JF
JA SR T FregMiner(MEAT T — 3D v 8L AR R W R R O $25 BR 13 2% 58U 1 DL (B8 6 47) .4 )7 41
HHE i Dy v B ) IR TR kA B P HEAU AR 3 TCE 74T) ARYE DL A3 BRI THET IR 18 s BE G A 38 MCSCE 847).
LI AR key HAEI A value {EAFAE T IR F 1430 AR, SR B AR S PRRECEE 9 A7) R S s A Bl
MCcMCy, 245 fUBERE MCLM M JT: FreqMiner()(36 10 47).45 )5 AR 3 1 AN 45 R 42 b I Bk AN AT 58 1 A =1 1A
Platoon A 1) A BENCGE 12 17).

B3% 1. InsertData(r,D.,0,en,AL, 5, Opam).-

Input: », Dy, Syep, Aty O, Orams

Output: platMap, 5 ¥ [f] Platoon ff:fEEI 45 ;
for each B r
K r R AT AR L B 2K M hash & CamMCs;  //CamMCs $4fs 45 #4):(cameralD (time,ANPRs))
for end
for each CamMCs H &S 1) value 15
EF LR TS RS P
FIRIREWE D ={n|neD, An.peP); [JUIFIHF Y5 1 i 5 6 e D]
WG D A5 2B -HE 51 (4 18 [R]85 1 T
BRNET TR D, 5 B MCS=(time,MCs) //time #& T " W 7] 55, MCs & %AW ERAG K AE time I

ZI ) SRR SR A, SRR AL S TS E AN EOR DN T S,

9. MCSMCS iR ¥4 s bl /%y 51 I 18] 4931

10. A FreqMiner(MCS,T);

11. for end

12. MIBR T [ Platoon fEREAL /22 1

HYk 2 371 FreqgMiner() RS FregMiner() = B2 47 STHEJTF FIEE 2 D) L3283 P11 Platoon f1: Bl B
A H AL FE & FreqMiner(V4E4 T — MNMRAAIZHEE A Map B &850 platMap VL — AT AW /i 2 o
1) Map (#4544 platindex.platMap W] key {H & F=H4ER G value (E & G EEG R ATINEE K ID A A
platindex 1) key {H /2 M value VIR R O 11 FEE T T A76if 12 20 40 A Sl 3 Jod (10 A 48 A8 8 4514 3k
AN P={p1,p,},P TEATIHEAE K(es,cac6,07,05) B AERE, I 03,00 RAHBATI IR Sk c6,07,05 RAHER AT M ARAR
KU value Y656 T 2 Ja 55T 3). B4, il K 115 B4 AR B/ 1Y I TR0 I HE 21 1) st £ BE AR & MCS Hh 3508 1) A
PEBE A MC,. X MCS AT 3 BB MC 15 /2 MCoy©MC,,pn,, 115 Platoon £ BEAS R (3 1 47). 75 platindex 73
IS (MC i, 0) (55 20 AT) ARG I TR AKX LEES MCS h A i AERE MC 5 MCy,, FR RN TR
MC,y SMCUNR platMap W key 3 MCyy, (1 value 5 )i —A> i A BEX N A0 45 153k 15 1% MC RS 845 Sk
AR, K MC 5 R F I TR R B AG Sk NN platMap,platindex 5% N length N 1(56 3 T~3 7 47).75 W, %F platMap
KTHE MC WIEHEAT A a3 b — 2007 0% SR 4 5 Sk = A D T o8 MC 0 IR I [a) 48 45 Sk N
platMap ¥4 platindex TN length 0 15 8 4T~55 11 47); 75 MMM B b — 20437 5 i 4 I 4845 Sk 0K MC X)

® =N kLN
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N RIS TR AR A% SN platMap ¥ platindex W5 N 1 length J 6 1(58 12 47~58 15 47) 02 platindex, ¥ length
NT O AR BEAE platMap T )35 )5 — ZHAH AR S5 SR B (5 2047~ 56 224T). K 2 platMap % value K% /DT 8.
(VBN AN platMap TR B (G 25 AT~45 27 47).38 [ platMap (3 30 4T).

E 3% 2. FregMiner(MCS,T).

Input: MCS, T;

Output: platMap.

e A O o

N T N R N N N T N T S T N e R I
© 0 N N L R WRN A~ S © ® O LU A LN~ O

for each MCS 11 jUPERE MCyy EMCe,  /I3E T 51 (1] 25K
platindex<—(MC,,;,0);
for each MCS 9 [¥) s - MC
if MC,,,SMC
if MC X RE 3G R b ME MC,pp 1 R BE XS L (1 545 S AH 408t IR A 7 41 8008 P8 D]
W MC S5 I TRVRI A% Sk NN platMap;
platindex.put(MCj,p,platindex.get(MCj,,)+1);
else
if platindex.get(MCj,p) = S

R MC XN R RTES S platMap;
. platindex.put(MCq,p,1);

. else

MBS platMap 1 key 2 MCy,p, WIE ¥ 55 J5 — 2HAH 20 F 5 K
B MC XF N B TR F 88 Sk NN platMap;

. platindex put(MCj,,1);

if end

. ifend

. ifend

. for end

. for each platindex 1 {J{(MC length)

if length<d

- MIBR platMap H MC % NAE ) fie i — AU AR 55 Sk

if end

. for end
. for each platMap WI(MC,value)

if value E,(J ‘&ﬁ /J\ a: 5cum

. M platMap TR IZ(MC,value),

if end

. forend
30.

R Al platMap;

% G ,PlatoonFinder 52218 F T 7% removeData %) T i WIBHE r.removeData J6% r IWE LR BR NE C
R3] Platoon fEBEARIN(P,C,T),P={p1,....om},C=Clye s T={t1,... 5 BAZEIE NG rpe{p,....om}rc=
cr <t 0 FEATWFAE S NN 3 P Platoon 1 B X (P,C, D i BSR4 E; 0 S3(P,C, DIV R 4 E
WAL EP={pi,....pm}, BAFLE roeE i1 ECMC(ry.c,ro.t,AD), G = E, B (P,C,T).

4.3 PlatoonFinder& ;%5

ASCR B SRR T P H . APL AT LAE S B SN S8 PlatoonFinder $73% R BLAA AR AL H] 7
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SRt T SEAI S BN, 2 AL A B I 18] B R Ar A2 T B A5 CR S BB S S

/i PlatoonFinder 55325, 11 )™ SN A BLI Platoon f Bl A5 2 LL A= G2 AT Bl B (10 37E F 3
B R BLES T R VR 4045 S5 A M 1 R A .

7 AN T EHLIE] APL )5 PlatoonFinder 59 ) SEHLAL R . B v (R B A5 Sk AR AR 17 20 Ao £E38 B 114
A AR B R M AR PR T AT BE Sk  K A B, B Sk AR T AL 1A T BB 1 7 R AEA=60s,65-2,
Geam=4 W BCHLI PEBERE . IR S BB e Bl AN T 4 AN ARGk, HUR) S AR I AT 4 Sk AN DT 2
[P B2 03 R DLAE 77 P

TR o Focton

B 2 At 60 8 2 Beam 4 183r

nPRREIE S TNLER 09:33:57
RT08374

Fig.7 Implementation of PlatoonFinder algorithm
7 PlatoonFinder 5155 UL & K

5 KWERRS

51 XWEE
ARSI HARTE 1T S I A IR AR i 3 =X OR B0 1) Platoon B A 2 AR T 32 AT Z0ME AN Ak Jy T
X A SC$E Y PlatoonFinder 575 #EAT 5AIE.
o ZHRE
2 G TSI AR T B S8 I o 1 AR AT BEARE X A0 5 W A8 Tl BB SR AN B
Table 2 Parameter settings

x2 SHUE

e € i A
At FAE B IR I T2 3 At=20s,40s,60s,80s,100s,120s;
Sve Platoon f1: Fifi 455 2 1) d5 /N B4 4 i Oveh=2;
s Platoon - B A5% 2 F) AH 40 A8 W B 5 Sk 7 81 e /K8 1,205
Seam Platoon - F AR (1) 28 0 4545 3K 17 51 s /N i K Seam=2,3,4,5,6,7,8,9,10;
o MFHLETE

ARSCIEELT Apriori SR8 M (1 T H S 10 AR 7 4 H2 98 530 PrefixSpan AF %) He80VE AR RTIH T
A o T8 S B TR AR I 4 U Apriori BVEWUT T 5T Spark B IFAT FE B 250 R LB A SO R
VE RN LSk 2 — A AR SCH Spark Mlib H i i) PrefixSpan(http://spark.apache.org/mllib/) 5 iEAE Jy 55— Xt
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Eb S A SO i B B WL K bR S S B R T Spark HE 42 A b B K B S I A

o MERE

AT R IR B — & B U BA R — A 5 AT S IWERE MO B Y CPU A PUAZ Intel(R)
Core(TM)i5-2400,3.10GHz; A 17 4GB; i 500GB. 428t ERFANY S HCh 2,304 4G WAE 150G fi 4 g 37 L i
HIER AT 2155 5 Windows7 #21E R 45, Eclipse4.4.0 2 % jdk1.8.0. B2 HE I A IR B 1R BT A3 4 .38 365 CentOS-
6.4 I RERIHL.jdk JRAS R 1.8.0. 88 i I 1Y) Spark WAy 1.5.0,Hadoop WUAS Ky 2.6.0. 57 1 45 R A7k . HDFS
L T Sl Java K Scala 5 IR 58 K.

5.2 BHIEKIE

AN PlatoonFinder 535 M A RMEBEAT BAE, 358 S 56 45 B HEAT 20 M7 i /T ST A 44T 0,AL, ORI S, ST BT
310 5 SR AN TR B ERUAEL A 2 0 B 48 = 2B A TRD I 5 W 1 A1 1 S DU 17 33 e 2 5 ) AR K 45 % BV
o 2% R B AT WA B = A AR o 536 M, DTG Ay G5 0D S o B P AR AR AR i 5 T A 48 SE 0 SR SE A R A,

o HRdE

A S50 Y A A 2 b T T S SRR B A B AR L B T A 2012-12-21 06:00:00 £ 2012-12-30
20:00:00 L 10 K¥ 1 040 AT Fb 15 S 77 A2 1 4 FRR 0 £ 3K 10 R EHs 8 R AR H A 2 2K JE R 41 e Hidh
SEILTTRE T 54 316 820 A HHHILSRK, A T 4 669 229 MR A AT B A SCA ZEIRE I T 35 1 50T
ST U U OV 2 R R B 1 2 AT 4 SR S R R M AR R e T LAY S 4 A 1 A
00:00:00 % 07:00:00,3% — 543 F & 12+ 40 Fi 25 28 2 #843 A 07:00:00 ] 12:30:00,3% — 4055 T FL e 56 3
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