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Abstract: Mobile phone navigation trajectory data has a
variety of traffic modes, reflecting the activities of mass
crowd, which is suitable for the study of traveling
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patterns in different traffic modes. Based on mobile phone
navigation data, the LightGBM model for traffic mode
classification is first proposed to obtain the trajectories of
the population in three transportation modes: walking,
motorized, and non-motorized mode. Based on these
three types of modes, the analysis indexes of time,
space, and distance traveling patterns on weekends and
weekdays are given, and an experimental analysis is
conducted with the mobile phone navigation data of
millions of people in Shanghai for four days. The results
show that in terms of time distribution, the weekend
traveling peak of the residents in Shanghai is later and
shorter than that of weekdays, and traveling modes are
mainly motor vehicles and walking. In terms of spatial
distribution, motor vehicles are mainly concentrated in
elevated areas, walking is mainly concentrated near
subway stations, the guidance signs of elevated roads and
subway stations are not sufficient, and there are more
traffic hubs and shopping hotspots on weekends than on
weekdays. In terms of distance distribution, navigation
traveling distance conforms to the power-law distribution
of intercepted segments, and the navigation traveling of
the crowd is dominated by short and medium distances,
and decays rapidly with distance growth. The research
results can provide theoretical basis and technical support
for urban planning and urban traffic management policy

formulation.

Key words: mobile phone navigation trajectory data;

transportation mode recognition; traveling patterns

RABENAE AT AT LAE 2 AT sh R, 72N
Je H RS SIEDTFE SR BT I iy ML) 25 7 T

SEAXNRE

5



57 1

R , 5 T FHLS AT Etha 0 BT A= 1003

HAT RN RS BartENIMFEEE O 4IT
J&T KB ARYEER IR, HOC TAE R 20 3T 5
— BRI A B AT T DA SR T 2 R R Y
HATEEHT

BT HH IR Y SO RE A AU
o B — A AL A 50 | A A 5k
P L BT T G S . lan, T s SR L
AR T T AL P S R T A
FESE IR FR U S A B B, RIS T R
XA skl HoC Y RESE I AN TE R, WuZE2 4
BET i A P B A ARl Y B s B R R T
i A B B AT R R I Y 3 T AR DA R
J& o Tang S& K3t ot R 26T 19 OD A8 P55 4
Sk PR 5 RS ) I 45 43 A 1) A 9 3k ol v i A
G, I BT X R B R 4 T A0 X
Liv S0 v 7 AL A B A T 3k P R
KRB IEAE S Levylight BRI RS FBIAT A
143 A LA S b P2 ) S B e, S g R 5 LS i
FLA BB SARAT , B0 0E TR A bk . Lin 55
BT I GPS Bl 5t , 1 F 5 R B R B IR 2
G3HT TR ORI Bh B 2347 B, Liu &
A IR AR 2 B B HE I T 3 i ] 1 N80 sk L e R
P G el R DA T A0 1) AR P AR G b 4Bl 75
W Z (8] B 58 B, O A DX R AR o) I T
HEATR 53 AR 8N T 58 WA TEGH R 2558

B — B R E E BRI A BRI AT R
] 22 PR B Filt A5 i B 42 i b S e B R 719 336 X
HEsE AT A AR . Ma S5l L BT A S A
AR B , 36T DBSCAN R A 74, 45
4 K-means R 2401 th AT B0 AL . Liu &8
GPS U A SRRl , RR T I H R AT
B, IR LT RIS T A s 22 18] A8 56 2R DL %
WATHAE S 2 R A Z [ )56 R . Tang %"
{8 GPS B30 Al 28 S0 R AF S8 I 23 47k 3 T
— M EETE B RN RGBT iR
SRIE SR, T IS AR 4 bt 2 AT Rk

RARAT R AT M . Xia SF I F Hb 8k - £ 40 A
GPS bt , FIFA TR OIS AT R RFLE ] Ff T 2
(] B 31~ s e P R s b o3 By 2 BSR4, de e 1l
FH AR KA SR AR TR DL e 5 B, G MR AR T
JARFN AR H ARG S, A5 BRI T
AR A A 5 4 Rt i R e R T A
KR M 25 1SR RAZ 8 A TR, IR AE
i 7 2 AT ORI AT RS Bl 5 TR R AT AR
AT

25 LRIk AP B — R IR B 2 PR A Rl
DL i — 2 5 T I KB th A7 800 i B
HIEAEAEIT 25 3 BERAK A8 Iy = — P AR
R — CRAE AR T AR /NS [l S ] L
2 Z A scim )y 2R BT I A TR (B A A AR
HRLGXMERE R, S, A SRR I B4 2 AT
B F LS WA L A LGBM (Light Gradient
Boosting Machine ) 73275 12 Fli 25 tH AT 0 A 7
2, LA BT R, 2 B RS AR AT T
BRI AT AR AT RAE

1 LBEXEHE

fdt FH Y _E 78 GIS %45 K 95T OpenStreetMap ¥
Wio LWL TRITAMH, %A ANH2489.43 1
N ATEUIX R RIFR 6 340. Skm?, FHE164MX (H)

I F T S UEEE B [a] 38 FE A 2017 4F 9 H 16
HEZA)ZE 2017499 H 19 H (8 ), G B X
MF PR EHERAERIG R 1s, 4 R0 S8 0E w2
400G, 54, 9424~ GPS £, HIEERFH P12 145 % 169
TN 2 s .

TR HI S A H B8R i [a]
FAELETI A3 R 6 AL AT R HTP ID N s Y
L6 LA A5 HR AT TR P AT U s R B (R
GCJO2 MAR 28 Y AR 5 L3 Ay A s st A9 I IR
JE s D o s RTHE 5 ], DAEIE 2% 1)

&1 SHTERERETE
Tab.1 Raw navigation trajectory data
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Tab. 2 Distribution statistics of navigation users
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Tab.3 Calculation formula for characteristics of transportation mode
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Tab. 5 Statistics of classification of trajectory data
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Tab. 6 Feature time of navigation
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Fig. 4 Endpoint nuclear density map of motor vehicle trajectory
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Fig. 5 Endpoint kernel density map of walking trajectory
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Fig. 6 Endpoint kernel density map of non-motor vehicle trajectory
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