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Efficient Spatial Index for Mobile Software
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ABSTRACT : This paper proposes an efficient spatial index, named AR*-tree(Area R*-free)
which is a variant of the R*-tree, for mobile software. A MBR(Minimum Bounding Rectangle)
structure of the AR*-tree has additional min and max values of area axis as well as x and y
axes. The value of area axis is used to determine the significance of a spatial data. If area of
a spatial data is large, then it is significant when drawing a map. To reduce complexity of a
map on a small screen of mobile device, only significant spatial data can be found by the
AR*-tree. The result of a series of tests indicates that the AR*-tree provides a method for
control of readability of a map and guarantees an efficient performance at the same time.
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2.2 R*-tree
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AR*-tree | 5%5 37,654 1,7315 4229 1,1333 12742 | 2,8304
10x10 | 150,616 666.7 235.8 474.7 686.4 1,396.9
R*-tree A 64,788.5 687.0 20,6100 | 158060 | 37,103.0
S50y 2x2 13,555 6,536.7 1,037.9 4,045.1 40261 | 9,109.1
AR*-tree | 5x5 84,721 2,034.7 510.2 1,410.7 1,784.1 | 3,7049
10x10 | 338,887 757.6 2738 588.3 940.0 1,802.1
R*-tree - 70,351.0 793.9 22,1773 | 16,7297 | 39,701.0
100% 2x2 24,098 5,525.0 938.8 3,568.3 3,7639 | 82710
AR*-tree | 5x5 | 150,616 1,618.0 412.6 1,195.4 1,6569 | 32649
10x10 | 602,466 649.0 243.7 527.9 889.0 1,660.6
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<H 4> 3= L2235 ASst= ZHIY FR0Me Al 58 dd 22
O

4l 9 - Ao F3 | aA"s | e TECH I
| srams Jmewa | SRR RO0 G | g | P
iStation NetForce

R*-tree . 559.7 90.2 679.9 113.9 884.0

0o 2x2 87 528.6 1674 596.9 1112 875.5
AR*-tree | 5%5 547 336.6 162.3 501.5 87.3 751.1

1010 | 2,190 197.8 151.8 393.5 67.4 612.7

R*-tree - 445323 230.5 4,346.1 703.3 5,279.8

Yo 2x2 547 2,462.4 403.8 2,921.3 4772 3,802.3
AR*tree | 5%5 | 3,423 1,089.4 366.0 1,930.5 289.3 2,585.8

10x10 | 13,692 489.6 324.7 1,205.6 184.8 1,715.0
R*-tree i 189848 |  635.1 19,7936 | 29790 | 234077
s 22 | 2,190 6,163.7 | 10792 | 10,7241 | 14486 | 132519
AR*-ree | 5x5 | 13692 | 2,222.0 918.6 5,729.2 796.6 7,444 4

10x10 | 54,768 994.2 771.0 3,590.9 510.3 48722
R*-tree i 404404 | 1,131.0 | 424632 | 62175 | 498116
o 22 | 4929 8,669.6 | 16624 | 183087 | 23105 | 222816
AR*tree | 5x5 | 30,807 | 29357 | 13171 | 91672 | 12219 | 11,7062

1010 | 123228 | 12163 | 11188 | 55400 749.4 7,408.2
R*-tree - 703510 | 1,7223 | 709547 | 10,113.9 | 82,790.8
100% 2x2 8,762 10,189.0 2,141.0 23,971.0 2,890.2 29,002.2
AR*:ree | 5x5 | 54768 | 32510 | 1,589.7 | 11,681.0 | 14748 | 14,7455

1010 | 219073 | 12200 | 13133 | 63436 847.5 8,504.3

<# PofA= e f2AE AMESt= R¥-treeo] H|S| AR*-treei= Al7F E&4

wutel Ao A Aztol WEE A WAME A5 He o
gt ANt o A, gaas AT 4 AU
APRE mol = R*-tree 2T} AR*-trees &

f A= FEAS WEets 88 e
37 ANE WYL o] AL £

-

ol £5& BoAET 7ME %ol Aol

s B90100%, 10x10 )= 103%2 & =&oAe Eutd 2ZEHE 9
Atz A= ZHEALE HE gt 3 HEE AR AR*-tree 37 EAE
std& *

233 2 9l A9 wolzoh, Attt AR*-treel= TSy} 7He AF
]

(1% 61 <E 3, 42 o] Ha) P & FET A, AE AEHL AMT
A 21 28 7120r =ASE 1 oh e mutd ZXo s =277}
HZE HoEth P HWH A go| AL I dolHE AW Hoz A
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- ¥ -R¥-tree --4-- 2 Pixels ——5 Pixels --e--10 Pixels

o !I 49-811-6 - ’8‘2;’\‘903
36817}::' w3 3?132?_“39‘_":3” -’;;:a 29.002.2
216251 X ” ) 23133}* ] PATR T manee®
10,000 - ’,,’ 54595 ________ ran 67124..._.9‘1:!{‘1 ..... 3.3:710
- 5676.8 Y 49026 T 4,450.2 5,999.3
-...E.. ’ ST e ! 3,704.8 3,264.9
E _____ 16606
size of query width [%)
(a) rx3715 (b) hx4700 (c) NetForce
(18 6] 2o XM Ho AlZE
Ho] A =7t BEFSAIHA Az 7l=EAdo]l A3 VWA FI HYE 3yt ZAx
oA EE, B =FoA AStst= AR* IHIS AL A7HE FAS R 2
wei AMAS] 2449 el Qelolele] I} UG Fa A% ARHY F71 o
b2 M DAY 9 weeEE QA% 4 At EW S4E ALS 5
gulolxl FlHol] &E38l7ld HHE - sjA= 2x2 HA TrEo WY "HEHH S
i AAE A4 AdY 5 s Y HRoe 71 HHY ARG
Aol G AL E Xk Tt 113%8 AT e 2% His% SHE &
o] 4%t A xE EHT &+ ALF 5t HE 4+ AT P AT ZE&E40] &
o). 3], 84S ZBHA MEEE B 2% Aot s)E U9 25%u9 A
FY F A= Aol Utk AFERTE TR Xk VEAR UHE 22 ARE
HE 2 AAZA Aeetd Ee] B Edste] B ERo|H Al AR*re
dgo] AtE 5 gJouE JHAqE= = W 53 A 7R AeE &7
94 WA S ATV AT 1 =
A3l & = Atk FT A WHOE= AR*trees &
4, A7F mgAdo] 45kt AR*tree Al WE I o] HAHTE #Holy riHy Z
+ A& WA mepulgE ARt 3 HAHE JES 53 284S g2
of 2Yelrlols U Ze TP ANES AL Ao Utk
2 AN Bl A 7‘1]94*}04 diolgy A
Al 7F 2l 3 =g A|7lo = i=] _ _
= R*-treeo ]‘SH AE =8 A7 &4
o] 43puy.
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