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Abstract Location-based services have been expanded rapidly in local and overseas markets due
to technological advances and increasing applications of wireless internet. Various researches have
been made to manage efficiently the location information of moving objects. A basic location-based
alert service provides alerting messages automatically when either entering or leaving a specific
location and it is expected to become one of the most important location-based services.

Location-based alert services require a location polling method to acquire current locations for a
large number of moving objects. However, a simple periodical location polling method causes severe
system overload because a system should keep updating location information of the moving objects
ceaselessly. Most location polling algorithms for location-based alerting services are not suitable for
mobile users with dynamic and unsteady moving patterns.

In this paper, we propose an improved location polling algorithm for location-based alerting services
to reduce the amount of location information acquisition and therefore, to decrease the system load.
Various experiments show that the proposed algorithm outperforms other algorithms.
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AFE A % ol
olFA Ax 100070
A A7t TimeStamp 1~10000 1Unit = 5%
Z AYA 14747 A= 1000052 = 13.88A17F
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. . Hybrid/ . . Distance
BufferSize | - Vmax | - pyopra | DS@CC | At | Static Distance | FYPHY/ | Hybrid/ | Tpo o
Ratio R MATT Static i
Ratio Static
1Km 80Km 46,650 71,855 128,135 166,645 35% 64% 100% 100%
2Km 80Km 52,834 77,015 128,135 166,645 31% 59% 100% 100%
3Km 80Km 60,245 82,791 128,135 166,645 27% 53% 10026 100%
4Km 80Km 68,081 88,879 128,135 166,645 23% 47% 100% 100%
5Km 80Km 76,078 95,486 128,135 166,645 20% 41% 100% 100%
6Km 80Km 83,820 101,617 128,135 166,645 18% 35% 100% 100%
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AR FRMEAE AT FHE AANHE YaHE 29
¥ 4 99 =7] ¥3l gE A% 8lx(Uniform Distribution)
X5 34 Performance Alerting A&
BufferSize | Vmax | Distance | o Bbrd gy | b | ISR
Hybrid Ratio MATT Static Dlstalnce M ATT Static Ratl?/
Ratio Static
1Km 80Km 48317 72941 131,014 | 166645 34% 63% 96% 99%
2Km 80Km 54,982 78,288 131,014 | 166645 30% 58% 99% 100%
3Km $0Km 61878 84,326 131014 | 166645 21% 53% 100% 100%
4Km 80Km 70,741 91,169 131,014 | 166645 22% 6% 100% 100%
5Km 80Km 79,702 98,459 131,014 | 166645 19% 39% 100% 100%
6Km 80Km 88,441 106681 | 131014 | 166646 16% 329% 1009% 100%
- E 5 Wyzy] W w& A% wa(Skewed Distribution)
HAEE 3¢ Performance Alerting ZHA&
; . Hybrid/ . . Distance
Buffersize | Vmax | g i D}i;"zgce MATT | Static Diztaflce I;I&;gf/ %{223/ Ratio/
Ratio Static
1Km 80Km 43133 46,774 92,611 166,645 8% 53% 929 87%
2Km - 80Km 45422 48,931 92,811 166,645 7% 51% 97% 89%
3Km 80Km 46,020 49,929 92611 166,645 8% 50% 98% 93%
4Km 80Km 49,228 50,785 92611 166,645 7% 47% 98% 95%
5Km 80Km 52,372 56,241 92,611 166,645 7% 43% 999% 97%
6Km 80Km 56,202 60,090 92611 166,645 6% 39% 99% 97%
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FAY £ AA AZRH7 A olFA HEe W wEads A4S BdFA gala gk o B A7
T R wolAw AFE 7HME FelREE 93 oME vl@Ee MATT X85 3dd oFAdue
g5 2d ol5AME YAES 2dro o AE gx8s zdo A4S o4 st XIS
B olgA vlgel vlug Fetd AXEE FUE mde JAsETh 4848 AU AXEYS 2de
2A7) e A CleHETE e APE ®E gUd oFAl9 oF AW BRAME e 49
e HelEn 5 mdo] wstel AAYR HSU5E Frlgow 3
# 910119 Agdde A4e mutd AR 0 2a7EA 9AVE ARMEAE ATE £ QS
A2 558 FEFEAY F(Number of Alert Areas)E& & 4 94t
ASAZE del Sejnels HXEE Rde 4% $ #A9 solrdn AXEE I & tel Mt
71 RAEH vwd Aotk Gaussian 39} Uniform  tiee] AFRXE Aoz )X 78k ARAME|AE AF
BE(RE 9,109 iz}, stojRg= %RIEIE Ed2 o] = 3ol SRsE mdolth Tz olr=

FAYYE XS 2dd) vt ARG 5o W
ol wil 30~50%9 AXFE A4 7&&*3 y.ait}
Skewd BI(E 112 743, deleg AEE &

AAYS vde Agdue gages @ de A
W7k gel A8 AGIA RW AMEE AT
Ral} Qo B AReE ole oo AWt E4se



30 AR =F R wojgpo] 2~ A 37 @ A 1 Z(0102)
X 6 AHEAIES A olF £% Wdld wE 4% ¥a(Gaussian Distribution)
XI5 AF Performance Alerting A&
. ) Hybrid/ . . Distance
BufferS A%
ufferSize max Hybrid Dlsta.nce MATT Static Distance Hybrid/ Hybn.d/ Ratio/
Ratio . MATT Static .
Ratio ' Static
3Km 20Km 50,794 80,955 80,955 166,645 37% 37% 100% 100%
3Km 40Km 55,780 81,213 92,896 166,645 31% 40% 100% 100%
3Km 50Km 57,104 81,569 103,778 166,645 30% 45% 100% 100%
3Km 60Km 58,029 81,787 113,254 166,645 29% 49% 100% 100%
3Km 70Km 58,792 82,086 120,955 166,645 28% 51% 100% 100%
3Km 80Km 59,551 82,104 128,276 166,645 27% 54% 100% 100%
3Km 90Km 60,198 82,524 134,213 166,645 27% 55% 100% 100%
3Km 100Km 61,187 83,011 139,207 166,645 26% 56% 100% 100%
3Km 120Km 62,030 84,085 147538 166,645 26% 58% 100% 100%
180,000
oy 160,000
;: 140,000
. 120,000
':' 100,000
= 80,000 m Hybrid
= 60,000 W Distance Ratio
40,000 ® MATT
+ 20,000
- m Static
Z[CH 01 8 = (A1)
X 7 AEAEY Hd) ols &% wdle ©}E 4% ¥)i(Uniform Distribution)
RHE A5 Performance Alerting A&
; R Hybrid/ . . Distance
BufferS V)
ufferSize | - Vmax | popria | P | MATT | Statie | Distance | PN | HYBRd TR e
Ratio , MATT Static .
Ratio Static
3Km 20Km 56,176 84,685 69,547 166,645 34% 19% 100% 100%
3Km 40Km 57,949 82,053 96,289 166,645 29% 40% 100% 100%
3Km 50Km 60,696 84,438 106,418 166,645 28% 43% 100% 100%
3Km 60Km 62,295 84,732 115,683 166,645 26% 46% 100% 100%
3Km 70Km 61,048 83,864 124,590 166,645 27% 51% 100% 100%
3Km 80Km 61,876 84,326 131,014 166,645 27% 53% 100% 100%
3Km 90Km 65,782 87,271 137,224 166,645 25% 52% 100% 100%6
3Km 100Km 65,954 87,344 141,617 166,645 24% 53% 100% 100%6
3Km 120Km 65,577 86,763 148,855 166,645 24% 56% 100% 100%
180,000
of 160,000
;': 140,000
120,000
= 100,000
5 80,000 = Hybrid
60,000 ™ Distance Ratio
2 40,000 & MATT
% 20,000
R ® Static

XHrH 018 & & (AH)




A7 ARMUAE 93 F4D A5 g2 S 31
X 8 AFRALES] FHU olF £& Wil w2 A% H)1(Skewed Distribution)
A EE A5 Performance Alerting ZA&
: . Hybrid/ . . Distance
BufferSize Vmax Hyb: H
Hybrid | PSE%C | yiarr | St | Distance | YRV vorid/ g o/
Ratio . MATT Static .
Ratio Static
3Km 20Km 47,903 75,407 54,309 166,645 36% 12% 100% 100%
3Km 40Km 49,904 58,986 66,657 166,645 15% 25% 99% 98%
3Km 50Km 49,108 55,489 74,056 166,645 11% 34% 99% 95%
3Km 60Km 48,237 52,867 80,305 166,645 9% 40% 98% 93%
3Km 70Km 47,393 51,634 86,801 166,645 8% 45% 98% 93%
3Km 80Km 46,550 50,089 92,674 166,645 7% 50% 98% 92%
3Km 90Km 45,814 49,183 98,974 166,645 7% 54% 99% 91%
3Km 100Km 45,097 48,170 103,785 166,645 6% 57% 97% 90%
3Km 120Km 44,079 47,330 114,066 166,645 7% 61% 98% 91%
180,000
o 160,000
# 140,000
%}
o 120,000
— 100,000
5 80,000 & Hybrid
60,000 ® Distance Ratio
% 40,000 = MATT
= 20,000
_ IStati_c
3* 9 ARYFe] 49 Hilo] WE A% ¥l (Gaussian Distribution)
Numb AAYE 3¢ Performance Alerting ZR&
umber
; . Hybrid/ . . Distance
BufferSize| Vmax of Alert . Distance . ; Hybrid/ | Hybrid/ i
Areas Hybrid Ratio MATT Static Dlsta.nce MATT Static Ratl?/
Ratio Static
3Km 80Km 4 31,654 63,827 56,045 166,645 50% 44% 100% 100%
3Km 80Km 8 36,863 66,109 75,001 166,645 449% 51% 100% 100%
3Km 80Km 12 40,708 69,366 85,402 166,645 41% 52% 100% 100%
3Km 80Km 16 45,853 72,541 97,170 166,645 37% 53% 100% 100%
3Km 80Km 20 48,227 74,419 102,758 166,645 35% 53% 100% 100%%
3Km 80Km 24 55,032 79,044 113,060 166,645 30% 51% 100% 100%
F 10 ZRAFNQ F9 W] ©E A% B (Uniform Distribution)
Nummb AANYE 34 Performance Alerting ZA&
umber
BufferSize|  Vmax | of Alert | | Distance | | Hbrd/ i | Hybrid/ Dfi:t‘?“;e
Areas ybri Ratio MATT Static Dlstapce MATT Static atl?
Ratio Static
3Km 80Km 31,232 63,608 54,305 166,645 51% 42% 100% 100%
3Km 80Km 37,460 67,082 73,507 166,645 44% 49% 100% 10026
3Km 80Km 12 40,248 68,380 84,319 166,645 42% 52% 100% 100%
3Km 80Km 16 46,070 72,907 94,711 166,645 37% 51% 100% 100%
3Km 80Km 20 48,094 74,463 100,994 166,645 35% 52% 100% 100%
3Km 80Km 24 51,242 76,798 108,486 166,645 33% 53% 100% 100%




32 ARFAES =7 vlejeido)2 A 37 A A 1 (0102
3 11 BARFHA) $9 ¥sle] WE A5 Hlw(Skewed Distribution)
Number X EE A5 Pedriormance Alerting E'X]'%
: . Hybri . . istance
BufferSize|  Vmax Oiifsrt Hybrid D‘;zi’:e MATT | Static | Distance fl\{;’ﬁ,‘;?r/ Hsytzzg/ Ratio/
Ratio Static
3Km 80Km 4 28,047 39,069 38,695 166,645 28% 28% 96% 89%
3Km 80Km 8 32,384 40,780 50,253 166,645 21% 36% 98% 90%
3Km 80Km 12 34,530 42,145 57,050 166,645 18% 39% 98% 90%
3Km 80Km 16 36,375 42 864 64,869 166,645 15% 44% 99% 91%
3Km 80Km 20 38,073 44,323 70,282 166,645 14% 46% 99% 94%
3Km 80Km 24 40,998 46,406 77,004 166,645 12% 47% 99% 92%
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