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In this project, by exploiting the log of call
detail

procedure of mining user moving patterns in

records, we present a solution
a mobile computing system. Specifically, we
algorithm LS to

determine similar moving sequences from the

propose accurately
log of call detail records so as to obtain
moving behaviors of users. By exploring the
feature of spatial-temporal locality, which
refers to the feature that if the time interval
among consecutive calls of a mobile user is
small, the mobile user is likely to move
nearby, we develop algorithm TC to cluster
those call detail records whose time intervals
are very close. In light of the concept of
regression, we devise algorithm MF to derive
moving functions of moving behaviors.

Performance of the proposed solution
procedure is analyzed and sensitivity analysis
on several design parameters is conducted. It
is shown by our simulation results that user
moving patterns obtained by our solution
procedure are of very high quality and in fact

very close to real user moving behaviors.
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Algorithm LS
input: w moving sequences with their length being =,
two threshold:vertical man_sup and
match_min_sup
output: Aggregate moving sequence AMS
1 begin
2 forj=ltos=
3 fori=ltow .
4 LMR? =large 1-itemset of MR?:
(by vertieal _min_sup)

5 fore=1tow
6 begin
7 mateh = 0;
8 for j=1to =
9 hegin
10 C(MR! LMR/)=
x€ MRINLMRI!|/|y € MR] ULMRI|;
11 mateh = match+|MRI|*C(MR; LMR?):
12 end
13 if maich = match_min_sup then
14 accumulate the occurring counts of

items in the aggregate moving sequence;
15 end
16 end
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Algorithm TC
input: 3 Times Projaction Sequence TPy rs.
threshold § and &*
output: a Clusterad Time Projection Sequence
CTP(TPynes)
1 begin
1  Group the numbers whose differences are withm J;
3 mak all clusters;
4  while there axist marked clusters and § = 1
5 for each marked clusters C'L;
6 if 3d(CL;) = o
T 11.'|.1ma.1k oL
8 d=4-1,;
9 for all marked clusters O Ls
10 zroup the numbers whose differences are
withm § m CL;;
11  end while
12 if there exist marked clusters

13 for all marked cluster &L
14 k=1;
15 repeat
16 k++;
17 Drnide evenly CL mto k groups ;
15 until the spread degres of each group< &*
1% end
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5 0 1.6 <{1,2,3},{4,5},{9,10},{14},{17,18,20}>

2z TCH A 0

AR B R T 05 3°6° 5 1.6 TPaus

L 0<{1,2,3,4,5,9,10,14,17,18,20}>¢ § — w &
BAiss A% {1,2,3,4,5) 19,10} > {14,17,18,20}
= B cluster - & Sd({1,2,3,4,5}) =
SA({14,17,18,20})34 3+ 1.6 » F|p- 455 ¥ %
20 JpE{14,17,1820} % = w & o A B
cluster{14} 2 {17,18,20}- % #:h Sd & &
F{123,450% 5 LHEiE > T > 5%
MO o 2R O=0 7t R i Sd({12345}) <
o B {12345 R ERT D K>
,i* a2 {1,2,3}{4,5} % B cluster » F] &
SA({1,2,31)<1.6> # & PHE® o W & % ﬂi 7
2R FE 2 TCmat o B8 F P25
CTP(TP.uys)=<{1,2,3} 14,5} {9,10} {14} {17,18,
201> -

iE it o e

IIL. i f& 4% 2% (Regression Phase)

f1* p AMS 2 CTP(TPuys)> ted" # 2 -
fl* ;7 8E MF & 11%4|,§%.&ﬁm%§7 S0
(moving function) » & s+ 45 5 & He™ TR ¢

+ # # #5¢ (User Moving Pattern) ©

Bk & %2 AMS =< LMR' ..., LMR® >
" % CTP(TP,,)={CL,,...CL,} » # ¢ CL,
P wEE TC #3532 % i B cluster - ¥
CTP(TPuus)® 2. — 1 cluster » ¥ r2 3 )12
E.(t)=(x,(1),y,(t),valid _time interval) %
v X, (1) 7 X B

& & chmoving function > y,(¢) % 7+ y A -g_

7t 2. moving function » H ¥

£17 moving function - valid time interval 7
moving function if * 2_ PF R o

BRKCL ={t,..t,} B ;5 & CL -
i# moving section e § - i;’] AMS ¥ B
moving section f #; 3| ¢, shF (& 45 afﬁﬁ‘l a1 IR
A DB LR H S H) e &
moving function> % F £ p 7 3 & ﬁ /%@?5 A
osen B R ORI o Fp o 7
AL o 2T B (1, X0, Yy W)y (B X Ve
w) o B (x, ) s mAMS ¥ A L2 Atk



w Bl 2 AMS ¥ Zedr iz Al ool B functione % 9 TR LA * pFEZEE N A B
o Flpt o> JI* FHE 2 MF> ¥

EEa - By (T txy)t ik % % — B cluster % #& % — % moving section >
Foi® E(rx 2fRfry BR)ERER G Pl#-% — B cluster *7& ) ¢ moving function
BE LL ; LL@I&F)%,?B?F”mmﬁtoiﬁm : oty £ 2 G (ab) B Ug(t) = (ab) &
B ¥ AR ox AfRfey Btk ¥ E B valid time interval = [1, t;) o % 14-15 #7dp i
o Mz RE R (txey)d A3 B R B A .

(t'X)Z‘ (t'Y)kj & Rl- B jA\;"igi\_k'(l‘i, Xi, Vi, Wi)

#-it * i cluster B s moving function e % 12-13 {7 £ 7

FoaEAR G a3 (X)) a(t, x, w)tE T t| item | x; | yi | wi

Fé‘*(t-y)i m(ti, Vi wi) o FlEt o A EE S BT 1| A |1 |1]16

B Eh- N S A V*J-ﬁg—ﬁﬁﬁﬁa&&fi(f)a 1l B 11211

V(@) o RI¥EE- BREFRFE =4 {7 IH 0 A 11111

(x;(25), ¥, (t)) e 3= * Jl Bt E&F’*E‘_mei L 4 D 4 12| 2

@ o @ g cluster év"lvahd_tlme_mterval AR 2 4| F 31413

EAUNAR 50 H |[5]2]2
$13° cluster “HePpF gL 0 F] G @2 A FC

BT S K9 enfiiL 0 Bt 0 A cluster B fw A BTFAE L

mﬁ%frvm&"ﬂf | # cluster f&if b enELiE (7 ) Bk % - CTP(IPuys)® thE P - B

FEEDN o et - XY F M IRE A B moving cluster 3 {1,2,4,5} » R|#- AMS % L 5 Bk

function & — 1 pF ¥ BLIDW 12 IE P& * # B A A o FALH L (0 PFEH

Tk B R o F - BB S Wi Tl b
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output: A set of moving functions

F(f) = {L—'D.:;];Elfir}}ﬂ'._(;],___}E_:f(;],[,-'ﬁ_(r:,} X, (1) =3.191-3.807¢+1.918¢* —0.324¢* +0.022¢*

1 begin
i ?ﬂtiglizle Fi [ljc*}1=empr}'; AT B (ty) hF R R ET—,?F_& -
or i= 1 to k- - v ‘s
4 begin - B ET G Wi Fla Rty 052 B
g gm:ng regression on gi to generate E;J;r};lr ;. ApREL, TRl - 7T N kg H
oing regression on CLgx; to generate Eq. (1), - 5

8 # —the first mumber in Ciy,; 0.026£ + 0.022¢' - 0.006¢’ - B ¥ £ 5 & Ey(t) =

9  Using inner interpolation to generate _ _ B
Uity = (®:(1).5:(0). (1. 12)): (x, (1), y,@) ,[L,5]) > B= 57 RF2 &5

10 Insert £;(1), Ui(f) and Ew, (1) 10 F(1); #e o

11  end

12 if(l ¢ CL;)

13 generate Uy(f) and Insert Uy (1) into Fif);
14 ifiz 2 CL;)

15 generate U7;(1) and Insert Uk(r) into F(r);
16 lEl‘ll]llf{IJ_

17 end
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