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Review on trajectory data compression
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Abstract; The popularity of mobile terminals and the development of GPS positioning technolo-
gy produce a mass of mobile trajectory data. Based on the data, a lot of location-based services
(LBS) provide services for people. However, the increment of trajectory data brings many chal-
lenges: huge data volume, long query latency and data redundancy. Hence the trajectory com-
pression plays an important role in providing better LBS. The purpose of trajectory compression
is to minimize the size of trajectory as far as possible, which satisfies the threshold of similarity
between compressed trajectory and original trajectory. This paper aims at illustrating useful traj-
ectory compression methods, including line simplification methods. map-matching based com-
pression methods and semantic compression methods, and introducing query processing of com-
pressed trajectories and trajectory management systems.
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Tab.1 Summary of trajectory algorithm

Bk x5 A TR 42 2% BE ON 2 00300 4 55 9 i A 0D 1% 25 B i
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DPpLH B2 i O(NHT, O(N xlog NI, OCNYEST RiCEG 25 (8] # B
TD-TR e O(N?) FRF ] B 451 f 2 ) B 5
Reservoir Sampling TE L 45 O(RX (1+1log N/R)) i
Sliding Window!?! TELR K 4 O(N?) R G B
Open Window!? TELR 45 O(N?) s (1] [ 25 K EG i
STTracel?] 15 2% IR 45 O(N?) s [ ) 25 B DG B 5 o
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MMTCLs 6] T HM AR ON? Xlog N) B3 T A DL
Press!”] T HMEEHIES  ON) sy&gg%mﬁg‘%MM$
Shortest Path Encoding*!  #&F M &5 E48  O(ND I

1.3 BRIk

Ji by B0 6 0 08 A BB AR G b 1 SR A% 3 W A 1 3 B B B H R X T AT B g 2l
8 SCEDHS Bl AN R NATT B 32 0 38 IS, TG ik B — A e B AR AR AR A S IR ot SOk
CU-1200 48 738 U, F POT ARG 8 5 1 RN 5% Bk 3% 2 0 A0 47 o A, D ) 32 1%
SCEIE I R WA R T8 I ) S 2 DA AT B 8 Y I

SCHRLEO-10 JINh R EZE PR A7 A R SR R 2 A0 4R 30 e R BR 5 Hh Bak 19 5 SR 2 A it
P T HE UL R 45 (Semantic Trajectory Compression, STC). 38— & BT H5 40 M 4%



70 AR T R 27 24 4 CH AR B2 O 2015 4F

A FAF AT B BR B, A A BE B3R B LA KT [ BB L AE B N e B B Gk A
C. X PR J5 1% AT LU — A R 327 A 0 DT I8 2 46 (9 H (9. 2 2R M 07 35 19 T
246 R0 ik s A4 I 8] 2 PG L O HLIRIR Y 2 4 AR B o8 e 2k (R B i R IR i) — 8 o0 as 17
R PSR B9 LBS R I A BRSO s T4 e B9 1 SCRIE A8 T B8 152 Lo Rt i ) L3
A Ty PR

TESCHRL21 I AR F AR T T — P AR P A 2 Partition-Summarization P AEHESE L X
N EA TR SCRUE R A B RS B T2 T R T [k 24 R P AR SR L AR 4
WCT 6 ANRRAE  ALA5 I 645 90 3 I U0 R L TE 8% 7 1] LR BE 45 AR BRI U IR e S R ok R
AN UIE A — A B BEBYRFAE. 78 Partition B B2, ARG Z AT & B 6 A HRAE L HLIE D) 73 S JLBE
TR A BT BT AR A R LA R AE T BLE S T B 2 ] A AR 25 S UK. T B
P 8 B LA R i SR i 3R X B O AT B . e, G N A REATBE R B B
RV 5006, 78 Summarization B B . 38 45 B LA K B BL A B RFAE 5 76—l il 348 LIk
AT B A SO A X AP 5 3 SR IO T B A BB AN U 4 T RO R T EL AT
PR AT . SCHRRL22 1A T SCERL 21 Df B 19 7R R 58 R A — 2% LR Bk 17 41
I 1 — Bl R 30T KRR T B0 A9 AT B RR A LA B 28 0 Y o A

1 SO 47 e 45 0 B9 B0 o T AT B 3 21 A% OF B35 i > 1 25 [T 4. (H ik R &
KT HARE 225 AR B ATATAS BE SHF ELR B 5 A0 900 3 SO 7 S 0 A ) A B B 1 5
2 A AR 4.

2 R4 HLIE S

Py s Bl AEAR 22 1 vh A E VR L G 43 B 38T S8 R O L B AT B S 3h .
7T 2900308 25 96 2 W AN AT D Y — A 25 B FEAS SO FRATTHE 0500 2 1) 43 Sy B 25 2 1) R 2 ] G B
AP IS 40 5 0 B30 0 3 7 286 A 1) 1) SRR 17 0

FEZS [, E A 3 PR AR 23 [0 G2« i DX RN 03 . 290 0 A 1) 3 2 3 3k PP Al 28
[ X G2 22 T6) 9 56 2R, I RT3 FE S P 1 25 TR 6P 42 L o A 1) 28 ok — > B A 0. 4T, FR
TIAALE R T2 M SC R G TE Bf (R) 29 5. PR L, 90030 A5 1R) 2 B 22 3R R il 2 i) 25 6 R 2
. 5380 Bl T SCAR A2 Bl R 030 s v 0l I s OC AR O HLw R i LA
ol 2 ) A i)
2.1 HpZs AR

B3I 1 R 225 A 9 G T A S )X G I I 25 O R AR I A TR g2 1 20 L SCilk (23 T4 ke
I} 23 2% 1] 43 o P-#% i) (Points-Query) . R-2F ] (Regions-Query) I T-#F if] ( Trajectories-
Query)3 K.

o P-2rif] 2R AW PR AR AS 0GR L AT LA O A S — Bk i — 8 i A
KA POTZ 140 top-k Fe 4B i s @& i) 15— POT s — 2 POT i 2 — & I 25 R &
AT L BN, 45 E — 40 POL, A if) 28 a3 28 POT H 3l (9 B 47 83
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B 3 BE I 28 ok A 1) pL O B A TR OCHETA q.
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Tab.2 Comparison of existing compression methods

ik P-Query R-Query T-Query BkQ TkQ BRQ
Uniform Sampling N/ N N AN A A
DP N N/ N A A A
TD-TR N NG N A A A
Reservoir Sampling N N N A A A
Sliding Window N N N A VAN A
Open Window N NG N A AN A
STTrace N/ N N A A A
SQUISH/SQUISH-E N/ N N A A A
Nonmaterialized NG N NG A AN A
MMTC AN AN AN VAN A VAN
Press NG N N A A A
Shortest Path Encoding N AN N JAN AN AN
Semantic Trajectory Compression AN AN AN AN AN AN
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