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Fig. 2 Characteristics of Mobile Users” Travel Activities

D AP AT R ECCOLE 2(a)) 2 B B 1R
B (y=a » exp(—bx) ,b~16) , 4 K4 FH
FIERA W N AT I ROBE 50 IREAIN L, H 2
BN P8 K R AT IRECH 2~3 U, Bl B T
JE R HH HATIE S B R s R AR LA R, B
AR 5 A AT T

2) HATHE 43 A (OLIE 2 (b)) B AT “ i ” 43
A AR HAR R By 78 2~3 km 47 F 5 &b
FETE—AN B B U AR 53 ke LA P A 11 4 A0 56 i B
BB RE K3 km DL AT & A B HE R
AT BE B 3 K 4R BB XD (y=a « exp
(—bx)b=<0.28), AW AERAKZH L, BRA
HOAT IR A R RAE D BUE LN A kAT
KEES 2. 1M H . 7E 2~3 km &b BLAY IE(E
ST TFHLE A 7 32 DR BE BAIK T AR 1 5 )

3) AT WG B A5 B B R ST o A (UL AL 2
(D ERRM TR A (y=Ax P, p=1.6), XFf
AW R AR YO AT R H i B 2R
RAE B8 A0 ST 009 AT IR G A
CHA Pt M ) Fe ik A . b, e kK%
BRI AT B0 AT IS 30 A 145 B ) A b
1 5 S AR D B A B 3% 33 3l Can s K CAESE)
PR B R

4) AT B a) B ) oA L] 2(d)) B
A B 1 o3 Bk 20, 3 AR M 23 B =X 48 Koo A .

BT LRI 2 R P A A TR A B X X E) 10~ 8
W IRMNFEE 3 i (y=a » exp(—bx) ,b~0. 55);
X[ 2(12~24 h) iR NFE L3 i (y=a -
bx),b~0.32)), WHh.8~12 h A] DLy # ok i
XAl . DA B 55 50 WK 22 B0 o)y [l B e ) 0 4
Ji [V S e T 1 BRI X T S R B A BR . 7E
RS A TG v, AT B IR 22 A7 B4 AN I 2R
PRI P b 3 T 00 3 — IR 5 SR TE A TR) A1
SN T T ) B S VA N B Tl R E I
Je s AR R 22 05 PR 205 Bl s AN JE RS B Z0HE T
E b (S H At 3 50 P IS 88 F — IRV B . Bk
T AR A YR A H 0 (R) B I TR]  HG s s B R
R 8] | B AR 22 A0 30 43452 B4 Bk 1) A0 A% Sl AR B ) S A
HBUEEE — AT 8~12h ZH., Xx—¥M44
S SO A 2 1 ) B B R AE 8 h 2 )E e B — AW
W) TGS Z IR T B T i T
B = 8 B A i

exp(—

3 HBES

WRE % B W A 1R 5% 3l 3 2l 19 CR) B 72
BENE L ASRA R [ 5 b 5 22 ) RS Bl et
(AR S DA RS WA N O D NN 22 L7 LY B B
A+ 1T LA By B A VAR Sl 3 2l 14 2 456 f 1) LA % T
WEMAREE . G AS SO AT AT 1 0 4 4 L 25 1)



66 VR G N O I S W S 2 2017 4E 1 H
W S AR R AU 45 4 FhOR ) () BB RTE =X T A R
3.1 #IRKE AH IV, 1l F4 BEGE 5 15 ) & AR 1Y 7S Rl L R
TEASCH W) B SO BRI g L P R A e St =— D) p(D -
PItE G X AN R AR AR . G S 1T 1Og2pu)</\qq,p<l>%ﬁﬁﬁﬁ}ﬂﬁ [ 3

iR AT X FHUH P S 262 7 BRI E R B
#ad 1.5 {20 I HL AT DA% B85l 38 B & %
Pyl 4 FhER (L D, SHE—FHLH AW
L HIIRE R ST=— 27 p(Dlog, p(6) (H

HLop(OFRRZATTES PR EAE D —
YOBIEIE MR ce [1,24 ], @ 5 XN
BEMLET [ ST = log, NT (Fi, NT S 45 7 FH P
18 k3 37 I [R] B 0 e &k B (LR 3) - (1) F-HL
FH P — K N A RE & A 3 1 TG Bl 0 S ) B 43 A
JTORZANT 8~18 4B Bz [A] 5 (2) 38 ¥ ik 1% BR

WEIAER L€ [1.557 ], 81t 5 x5 W 1 BE HL s [A]
i St =log, N" (CHovr, N Sy 45 7 H P i ) 1) &
W REO e 2 B UL 4) - (D) P Y s B
PO R I 2 28 U7 18] 1) sl B0k w0 A R (— ik T

10 /™) 5 (2) 4 K % I BOB 22 3 3% T 3l n) D)4
RO EAR B SE . 455 B R 43 A . Ui
B FE P A /0 5 ] b A A T Bl AR L AR
e o AFLR 5 A Y EL A TR] B ORI R AL E
X—45emR . B R AT B AT 2T B AE A BT e
b g 45 B E A A B T 92 A T L I

CPH R R R Z) Gl s K AR MR SRRMPL SR,
0.3 0.3
—5(0,31] (93.310]
= > 0(31,93] <(310,8189] : = o2t e
ﬁoa\ i‘_,0,2.\ o’
s S s e L g &
= 0.1 o o D, : B0l Yoo~ : 4
= O -t.‘—‘.>-.')—-.’;~;_'{_,_.\‘__- - i oo o _
DOl e = B e S 0obe o o aa A ae BT o B D a
L 3 & 7 9 11 23 15 17 19 21 23 I 3 5 3 9 q1 13 15 TI? 19 21 23
BALI fH (2S™ h) BEBLI VS (25 h)
(a) BEALT )45 53 45 (b) BIARAT AR 434

B3 B B0 56 U i 1) 06 0 A
Fig. 3 Temporal Entropy of Mobile Users’ Trajectories
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An Analysis of Entropy of Human Mobility from Mobile Phone Data
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Abstract: Human mobility patterns have been intensively investigated by scientists from computational

social science, statistical physics, and complexity science. In last decade, mobile phone data have pro-
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spheres intersecting segments were efficiently located using the AABB-tree algorithm. Then, initial-
ized by the sphere center, initial segment-surface intersections approximated within bounding spheres
were parallel-computed by iterative segment-sphere intersection. Finally, the surface was meshed by
Delaunay refinement, unambiguously. This approach can reconstruct surfaces with a good aspect ratio
in comparison with the matching-cube algorithm. Experiments show that the new algorithm can effi-
ciently, robustly, and accurately reconstruct surfaces from point clouds with high noise, but the time
cost and memory consumption rapidly increases when executing precise models.

Key words: Delaunay refinement; sphere fitting; noisy point clouds; surface reconstruction
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vided an unprecedented tool for capturing individual travel activities in space and time. However, the
temporal sparsity and spatial imprecision of this data imposes significant biases upon the derived mob-
ility patterns. Two efficient techniques to cope with this issue are proposed. First, we implement an
activity-location and travel-OD identification method to reconstruct reliable trajectories from call de-
tailed records for mobile users. Second, we introduce the approximate entropy, which is superior to
conditional entropy, for quantifying the regularity of individuals’consecutively visited locations. With
a case study in Harbin, the proposed approaches enable us to uncover meaningful patterns of urban
mobility in terms of frequently and consecutively visited locations.

Key words: call detailed records; digital traces; displacement identification; mobility patterns; trajec-

tory entropy
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