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Abstract For a wide range of trajectory datasets on the road network, the method of spatial-temporal range query combined with
keyword features has redundant storage structure and low query efficiency. In this paper, a spatial-temporal trajectory index
structure combining text features,called IG-Tree,is proposed. The basic idea is to divide the road network graph into hierarchical
subgraphs and generate a balanced tree structure,in which each tree node maintains its associated trajectory. In addition. the query
algorithm designed in this paper utilizes the text features of sub-images associated with IG-Tree nodes and deletes irrelevant tra-
jectories at range boundaries to realize text space range query. Experimental results show that the proposed 1G-Tree index struc-
ture shows high accuracy and fast response speed on Porto & LA dataset.
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) B% 9 i, A A DTG A 00 B R 51 B &t g i b,
Bt A9 R b B0 B 1 A2 Ak TG-Tree 1Y 4514 7] AE 78 74
A, AR L 7 Bk R L ),

R 5 43 DA Ak 98 B 28K B IR S 80 5 A 1 sl N
WS, fikih N* iR/ A, R AFE N
N H N &N N N £ N, Seh i 8 45 X
AFE b5 X F /A N € N™ ¥ N 2 H 8 F 5 509 4 XA
B p (BIREL Spliv) . BN & N AT KT N, BACE , N
FEAS p MMH . SN p 9 (E, B BB — A 77 2L A3 e - 4
0 p{E. EJFE a5, HE R B B E g k.

[ T o S L B o N R

9. p=argmin
w(vj)

4.4 ZEREXBFHHRITENR

AT ST TR BV D K R e g TR R 0
ZIMALE R R, Z N AT WA ] 1G-Tree 52 45 & 0
2 REEF I P A
4.4.1 HH T

TEA SCHY S b K B3 4] 23 Sy oy A T A S ) i T
MERNZANS . BiED e SEREE - ZE MR K
BATSR N 3 2 R (58 A 7 A T B B9 32 AR CFE 4 i)
0 B A 1) S DA K 32 (5 A i AR 22 i D) .

PR X F il eCoravy) oo, Ko, BBTE + LB 0, € ry0; € 1,
TEARSCR  SERTEA IR » WIERRNE, .

AR XT3 eCo vy 50 Ml o, BAE » Z A8, B v, & » IR H
v, €ro FEARIP ERNE r ZAMAEEGRRNE, .

KT el su 7B r WL o 78 r A8 B0 o 1
r LT o AE s SN v € r oo, & r 88 v &r Ho Ero AR
SR S ARG - ARSI RN N E . .
4.4.2 ZAHMEXEFHITEEH

SIS SR BLE A W M EE I B 2 R, X
RS ] - AR () BE (1 2, ) TR R) SC B { Reyn s keys 5 o0 s
key, } A1) A SCHE 3 388 U9 3 I 1G-Tree e 6 2 1 /2 45 1) 5%
PR 038 B e, I DT TCHE ) T8 H e A Bl . 7EA SO, A 0A)
GPR IR N

T, = U tr(e)
€€ E{E. range Cré&-E. time g <t &E. time g 1, &-E. keysC ey whey, oo chey, )
(5
HEZBEEF IG-Tree 558, TR ZE M XAFE

JE T G 2 3 %of 0500 KA AR A

ik 2 HEmEREFHPLTAR

A AW JE e B E R 6= (g tee ) REETFEEG k= {keyr»
keyz »++ keyn)

S T

LR LERES EHEES T

2. n=root(IG-Tree)

3. E=Proofread(n,r,t,k)

4. for e in E do

5. T.add(tr(e))

6. end for

PR%L 2 Proofread

AR NG AR o B 1= e s tae ) REETFIED keylist=
{key1,keyz »++ keyn}

1. B{H 7.0

2.if N. rangeNr#® then

min(N. timeed » tge) — max (N, timegar » tgs)

3.if
Tye — Tas

> then

4. for k in keylist do

5. vi =word2vec(k)

6. vo =NearestVec(vl,N. key)
7.1if consine_similarity(vl,v2) >0 then
8 continue

9. else

10. Prune(N)

11. end if

12. end for

13.4f 5 8 N &M 735 & then
14. return N. edge

15. else
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16. return Proofread (N. left_child, r, t, keylist) U Proofread ( N. right _
child, r,t, keylist)

17. end if
18. end if
19. end if

B2 FEWE 8 A 9 A, A A T H - A R T B
(20:00,22:00) F1 &4 {  shopping” ) A ] Q. r 55 G, Ml
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3 o
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e M 1) {'shopping’, restaurant’, 'palace
1IN t .
Ge 3
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Fig. 8 Example of road network
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5 BE = M OpenStreetMap” T 245 3 19 .
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D https://www. openstreetmap. org/

5.2 Xfhb#RE
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Fig. 10 Experimental effect of varying number of query keywords
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