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Hierarchical segmentation for identifying
activity stops from GPS trajectories

ZHANG Zhihua, JI Minhe

(Key Lab oratory of Geographic Information Science, China’s Ministry of
Education, East China Normal University, Shanghai 200062, China)

Abstract; In this paper, currently available methods for identifying activity stops from GPS travel
trajectories were examined, and their inability to accommodate data noise and lack of computational
efficiency were identified. Based on the observation of multi-level activities imbedded within the
trajectory, a hierarchical segmentation method was proposed to cope with the issue of varying spatial
scales in which different activities take place. By recognizing the interweaving relationship between
stops and moves, the new method starts out from generating basic segments from adjacent GPS
points, ten combines adjacent segments into state segments according to their duration similarity, and
further brings in some other attributes to determine activity stops and trips at different spatial scales.
The algorithm was tested with sample GPS track data collected from 11 survey respondents over a
week in Shanghai, Results indicated that the multi-level segmentation method could improve both
classification accuracy and computational efficiency over the traditional density-based segmentation
methods.
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Fig. 1 Example of human activities at multiple scales: inter-campus versus intra-campus travels.
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Fig. 2 Conceptual diagram of multi-scale GPS trajectory segmentation
a— NREFRENEE RHEN U ERARREJERSES; b—BILBRSBIBRMNBERIERR
a-Conversion of point-based to segment-based stop detection and segment assembly at different scales;
b-Supplementary reasoning of dwell segments and move segments for stop dentification.

BIEHRPERRAHENNE, RAUIERZE, BTUAENBRBEFHK (duration), BEE
(length) , FIIHE (velocity), J7ll (direction) F&TEME, HZHEMHABKEN, AIFEELEAL
HPE— P,

2) BRPIBMBARTE

HREEFPULE s KFHEEs, 0

_ 8 * length
Sit U= s; » duration’ 0
Hr, s;  length= /(pi e x—pezs + "+ (p; » y— pir1 * P73

§; » duration = py, + time— p; ¢ time.

3 2 BN T3 BE B e BB B 5, S 0T AL B, B AT EL .

0y 8 * U< Uthwesh
s;-type—{l’ 6T va (8
HA, v MEITHEEN TR, 0 8%1E, 1483,

3 EFESHNEIF

Pk 2 E G RSN B s AR TFRBIRE (AIBsimk#E L) . K A48 R M i RLR S Hl B
EHAEREHR TREE.

st={si | Vs € T, 8 + type = ¢}, 9

Hep, cBYE OB 1, & =00, REBE S, HBILE; & =10, REE S, BB, WA 3 Fim
“REB” HRBLBMLLE, RAEBHAENREEE &R RE.

B VEARITE R L BB S BOAR A S — E WIS, R T BE RN AER B — RSB, #%
A A —RE .

0, when S;«type=1() S; « dur << durresz

Sret = 10
1 type {1, when S; « type = 0 (| St + dur << durgye (10)



4k #3380
2011 4 4 A R ERHISTEL BRI X 678

""" w1k B

B o ®) — B
RE s
o o

o o o
o 0 0,4 o o

RER

NREA G

B3 PBBELSHREE

Fig. 3 Multi-scale segmentation of a GPS trajectory
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Fig. 5 Point-to-segment conversion: sample trajectory segments after GPS data preprocessing
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Fig. 6 Sample state segments after initial low-level combination (left) and stops and their
pointers to the raw GPS trajectory data after the duration-based assembling process (right)
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