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Visible Query Based on Road Network in Three-Dimension Scene

KONG De-Han LIU Yong-Shan

(School of Information Science and Engineering , Yanshan University , Qinhuangdao, Hebei 066000)

Abstract  To solve the problem that the existing loading modes in three-dimension scene cost
too high resource because of too many invisible objects, a visible query framework based on road
network is proposed. In the framework, the visible queries of static objects and dynamic objects
are processed separately. The data structures of road network, mobile objects, static object
visible relationship (SOVR) table and dynamic objects visible relationship (DOVR) table are
designed and the maintenance algorithms of tables are given. The visibility relationships between
static objects and segments in road network are calculated in offline preprocessing and saved in
SOVR. Meanwhile the visibility relationships between segments in road network are saved in
DOVR. The objects in the scene are indexed by segments in road network no matter static or
dynamic. The visibility of the objects is linked with the static road. Based on the SOVR, static
object visible query is transformed to a linear query to avoid the complexity of online calculation
of visibility. Through the DOVR, a dynamic visible query named Continuous Visible Range
Query (CVRQ) for mobile object is proposed. The visibility of the mobile objects to query point
is transformed to the visibility of the segments which are visible to the segment which query point
belongs. The experimental results showed that while maintaining the picture for observer
unchanged, visible query framework reduce more than 45% of the static object, 72% of the
dynamic objects and 70% of the update data.

Keywords three-dimension internet; road network; continuous visible range query; visible
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O
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I PN PG E SURIEIP S E 3P AL

M. 5 DU S T T B 2O G AT A OC R TESR A o
P, R T OB AE OB A X T S, AT
AL DU SR S, 41 42 3% v i RH LK N B 4% IR X
FE B 25 BRORE T A5 52 31 52 W) 1 (i B 7 ) & 4 R Y B
BIE 58 BT B # A X G 4 AL B AR X TR
HRZ B R BB S, R A B R IS 1 A,
&£ 1. InsertStaticVRO).
i A : InsertObject 10, effectedSegment S
4 i« StaticVisibleRelation SOVR
1. get MinDist and 0 from IO
2. get VisibleRelation from S
3. FOR each element in VR
4. IF(I0.MinDist<Zelement. MinDist and
10.0<<element.0 )
THEN insert 10 into VisibleRelation

recalculate the VR between element and Segment

THEN set T in SOVR as true
ELSE set T in SOVR as false
10. return SOVR
TN T L 325 R 14 N Ry A A R IR i 1Y
— 25 3 P B IX — 2 45 R i BV RE FE SR A A
RAT AL 2508 . 755 2 17 X 52 30 52 i) 1Y) i 256 42
HEAT BB R A X G 0] 0 OC R R AT LA T RR K
(] PN B 2 R 30 <08 2 1A O 1 0 52 52 e 1 s AR L AR
Jo I s AR5 W 32 52 T 1) (i B Y B . 2R 6 AT X
A OC 2R B THAA L DR A = e AT LT 4R
4.2.2 MBRERSXTS
24— T 2 0T 52 e DA T v R B AN AR AS
TNV I XoF G AR B 3 2 X Al 32 3132 % G2 5 W) 114 i 25
XGRS HEATH B, & 4 x4 O g M BR J5 . i
AXF Sy AR X S O, FoHT AR X S, Al . B I
TEMBR — A E A X G5 - T SR 10 A5 6 4 R 5
M) £ 38 B 1) AT A0 % G 2R 47 BT 15 X T MinDist
INTF O 5B M 0 KT Oy ik, ol vk A 2
W& O R e s X MinDist KT O Bk,

B
6
7. IF Visible (Object,Segment) = true
8
9

JE AT AT R B SR RS 2 R AR U L TR A AN AT Y
XF G A AT REAZ A5 w0 B DL S T 5 ) A
PE. X T 5 — 2 32 B2 0 1 8% B X THZ B B VR
I BR R Bk 2 PR,

&% 2. Delete().

i A : deleteObject DO, effectSegment S

i« StaticVisibleRelation SOVR

1. delete DO from S.SOVR

2. FOR each element in S.SOVR

3. IF DO.MinDist<Zelement.MinDist and

DO.®>element 9
4, THEN recalculate the visible(element , segment)
o. IF visible(element.S) = true
6. THEN set element.Flag=true;
7. ELSE set element.Flag=false;

8. return SOVR
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TR T AR A B B A B B AT ok AR
I [R] 1 75 £330 PR i 245 T 400 A v Y
4.2.3  ERASXT LA

I B A6 2 AT AL JR 38, T DAL A Ak B RS
Bl G X F A X G2 1 P LA o LA B B
JE R AR BT B I B s AR AR R I B R RS
X G ] R DG R 3 v A 1 I BT R N ) S N 42
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Bk 3. IVQRSO.
B A : QueryPoint p.SOVR, DOVR
i i : load VisibleSet LVS
1. sectionld= p.sectionld
StaticSet S, = staticVisibleQuery(sectionld) !
id=sectionld,
FOR id//
RS-+ = SOVR.get(sectionld)
Return RS}

=~ w Do

DynamiSet S, =dynamicVisibleQuery(sectionld) {
VisibleSegment VS = QO.DOVR (sectionld ,R)
rs=RangeQuery(VS) in MOS

10. FOR each element ¢ in rs

© (o) ~ (2] w1

11. IF ¢ is not in LRS
12. e add to MO
13. Return MO}

14. LOS=S,+S;;

HRAS X G ] 56 &R SOVR F 5l 285 % 42 nl 1
KF 7 DOVR VE Ny 42 Jay 78 5 78 85 2 AL BB Be 58
B AESS 2 ATFAER 7 AT 43 0] VR P A X 4 AT AR A i)
Bk staticVisibleQuery O) fil 2h 25 X} 42 7l 4 A& 1) 5
¥ dynamicVisibleQuery () , 35 B 75 % 42 0] 1 2%
B SIMBEXN R ATMERE S, WX P45/ L
S BIVAS 200 T A ) S AT R 7 AR X 4 AR
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X T A X G AT A ) 2R A TR A 4
e R F AT L staticVisibleQuery O 71, F 25
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F #EAT — WK for 1 25 U 4R BT A7 % Be i X 1 1Y)
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THAE.

5.2 TEEESHT
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)R] R A 3 LA [ 9 AR T 230 100 R BE AL A
T AT PRSI IBCEE U B 2 X 5 R ) S 2
Xf LB I 9 Frs.

50

ORange
< 40H @Visible
‘i 30t
&
=20}
ka
&= 10F

0

1000 2000

AR /m
9 FFAX RIEARTE A AR BN B X
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Background

In recent years, there are more and more the applica-
tions of three-dimension virtual scene in internet. The appli-
cation of large scale three-dimension (3D) scene makes the
visible queries of the spatial database become the hotspot of
research. The existing research on the visible query has two
defects in the processing of large-scale 3D scene. First, the
time of visibility calculation is too much to satisfy the
requirement of on-line query of static objects. Second, there
are too many invisible objects during the processing of mobile
objects to cost so much resource.

In this paper, a visual query framework is proposed,
which processes the visible query of static objects and dynamic
objects separately. In this framework, the visibility of 3D
scene is built and fixed on the road network by static object
visible relationship (SOVR) table and dynamic object visible
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segment will be processed by using batch mode to reduce the
stress of server. Through the SOVR, the real-time visible
query is transformed to a Hash query to satisfy the require-
ment of speed. Through the DOVR, the invisible mobile
objects in road network are eliminated to save the resource.
With the help of the framework and algorithms of visible query
proposed in this paper, we can get far better performance
than existing models while loading large-scale 3D scene.
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