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A method of providing a relevant subset of information to a client device is based in part on scanning
for Wi-Fi access points within range of the client device, using a Wi-Fi database that covers a large target
region to retrieve information about these access points, using this information to estimate the position of
the mobile client device, selecting a limited region in the vicinity of the estimated location of the client
device, and providing information about Wi-Fi access points within this limited region to the client. For
efficient transfer and maintenance of data, the target region may be divided into a hierarchy of fixed
geographical tiles.
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BN ETERAGLER - BAYGFRAE—RZ24EH
BB a8 E (crashcart) HREEME » TH A
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o mBASEHREENHEE 802.11 FHRE G B @R
BEARBELIEINBRL2AMEHNRE - REEHA
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request) RF K G 8- B EAGFREF 2k — BRI &S
5 4 a2 778 x4 (Media Access Control, MAC) {4k
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BB B o) R} L4 (power profile)  zh R R E 42
KEBRLEBRFHAFTAODENFTHOES - AAELD
LB BEMBBHESRAEOTETH 101 shfa i
E B E (latitude) #4& & (longitude) HE ey F
AREZHEWEER RAELBLEFHUBRREBLENEY
JER 8 38 i F & T4 (friend finders) ~ B I F @3
(local search web sites) ~ #& B & ¥ % # ( fleet management
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EHAAHMENTRKBEFR - WF RAGHTFH S
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FR OGREBKECANSCALRTREZI BT NG R
FoMREEROFTUAHGEBRFRIES 8 - @KL
B CAIBFAOMENRIRAARL 2B E > B
Mo TR ER A HER - 802.11 B TH M H & EH
FEFRELELETR  HEBEBEFRIENGMKKRE > B
HEBFEEOFHE -
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fir 5 906 # B HFIE L4 B H B 905 R E 4 BB MR 6
FREGBEEFRIEH ML - bERBELETHER T
AAME CTREGBANEHREET - FRESLETH
BRE A4 B ERRARNFTREGMEETH - 4
£ 906 HKEEARIEGEGME TR ESEFMAIFH
Hm—RELeR R EMHERSE (Bad Data Filter) 907 - sb R
REMELASHBEFRETIEFSHILANX  AHE T E
KREBRBERHINBGRETHEZI AR T HAEMAFRER
ETHEH FAREFNCHEFRIEL LR ABSHHKRY
FREHFELMEFFE M 908 sbrd > i B E A
ARBGREBEEHENSEFEHARGFHBSHRNRTRE
BHRAFAHHOLE BREEHRBFED M B ZAT
7% 3] % (smoothing engine) 909 & # H TR ¥ » b F
BINEHATON — 2PN ERBRPFHERFHR AN TR
PHEMRFTEHR - K& AL ETHBFEIRE
L % -

ERBHRAEAANNEREZEREBAEEARZAR
tt 4 & (application programming interface, API) & & A 1\
#&@ (Application Interface ) 910 X E h E B A T M & 4t
g (virtual GPS capability) 911 migE#H I AN E Y K
A%k 901 23REMAKBERARAAZARE A A
1 (B BREXHBHFEFHHE (National Marine Electronics
Association, NMEA) A £ ey B2 & R & A1 & 3R
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FEMEREMASGREZERARBTAEATHENE TN EZ S
BATER AR AEBRRBARME -

REFERFANA L EMEELRAAY  BWHR
# # R E MR (noisy data flows) R THEMB LM E
FH - FPMABE MR AN FREFF]RE LMK E
BE—ARREFTLLE  UEBEEREOME  KMEZT
HIERENBREME - AFEREEWTHER > 0iE[ERR
SR M T EARR - KL A (nearest neighbor
models) L= AR ERHZLELOUREN LG REHER
MFEF RARHBEHTRERBATARANEE R > MBLA
RERETARMEELA AR —REAREARHENRK
BB AEANBEETHRBTER S SACMEE E -
ERTRREAESABRBRBANEREHEAREAER
FEFHEREEGRRARBERAEL - BABRBRRANE
GHIR 2% BARGOALARREAGH O ELFE
o ABRBRETRGANEN Y AHFREEBTECMEN
BER FRELFTMNAANAE  FFRELEFRIETHE
REEG o BABATBRE EHFRE TR BN R 6
o BTRSERARNMENE - AAEKREE R RBH
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BEEZOEBERETFHIL LS FFIREAES
(Kalman filters) &) % 4& B ¥ #7#& #& (Bayesian logic) -
BREFELZRBRBBEAFAREAORERERAETEHRGE
N #z (Dopplereffect) » #FRIFEAHRE -

KEFRBEHUBILEETHE

B2 TARRKESMBHARIEZME TR TH -
AE 2% 20 @EREAFILEZETHE (B 1 ¥4 104)
RMMAG e BB &H 20 RISERABREMITER  FB
BRFHE URBELFARKEETH  UEALAKSESE
HEM BREFHEETREFRLA 1520 LEUAN G
BHRBITEAARCE - B LI MEFHFH TS 2020 56
TR 202 8RNt AN EEBEE G B02.11 RIT ey
EABMHRETR HiA#4EDEMNAREDKREME
AR 204 MR RERFHEHAME - FRAHLE
A KB E N eIEM 802.11 FREEAF L Lokt FR
AR EREBIRURFHEBH LK EMLAME -
FIMEHEROSEXRNERAMERAOTR I ELER
A - BHEVNFEFEBAENSIRAEABRNE - F—HFEH
AR #AE A (Random Model ) » §4 P T ¥4 A A
AR BETHERFHRH AN KELLGY - B HT
UREBRE WL - RAKGERARMBERE T H -
AR HBENMORY S EBUEFA SRR
FRBEERH S E > RRALTENHLETEHE -
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ERUEIHEHOLESNR “Bihe” HFARTE
EEYE EBI3IMKBEOREAEY DENHRE - £FH
BWMITHREATHRAKEETHRSGRA (fld > BiEH
# (packages) >~ AMEIRITF) Mm%ty BHE L > 3
LR MEMAARLSEENMBEMT - BB R
TEBRFEZERAZBR  FREBHBKBIERL - AT
ESLEZRRANRBR{INRAGDEIRE > FER AR LT
¥ £ K# (thoroughfare) 4.4F - &% » R Z eF R ey ms8g >
BAEREMEREEATARA S  E2REBON
FTZERIBL MABURABENERNEEASRD -
AB 3P FREHBETHEBHBH G 304 fv 305 H % B
NEEHBEHFREHRZTRK - MriE 306 Fo 307 Bp i %
BEFHRERAZE ARV HKES  BAhbsrE b
BAEFEOBEM EHRKABERTER - BRI F
BREE 308 fu 309 B AR AMIF R EWMITHE > MATM A &
B A AT AR E 30680 307 Ly A EB CRBE o
—R > EERBMALAREARBEFRHEHR T EFRE M
ER A EHATHABRORENIERH -B 11 &5
FRERHENRENEZRE SHHERTRAFRE 1101
M R ERAB RS EEUBREME - K
%S LBAAEARBRAGER 1103 R EFRE
1102 &9 8 - AEBRFRHEAF  BATHBERNELBE
FREH—HEIZES  CHOBFLALARAEHERLEIZER
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M FRIEHME  MAAEBLLGFRELY -

B —HFEARMERFEE % (develop routing
algorithms) > R O BRERPH Bt THELE
HUESFLERLES  KMELAZTRENRIMALL R
“pEAE B 4 HEHRX—FHEPBEFE (Chinese
Postman) 9 AL ERFEH % > ARFEHELZBRE
BPe B — S ENRAERITHRRBRR  TRFLERFRYE
EREHRERME - DA REBBERAD L EREAER
#) — 4o 5 47 > B R EK$ = A (Eulerian cycle
problem) Y% - KW IR R —HERUAKEARRIES
HEGEV—RHYBHEA - (FLRA (Hlo) 1962 F
Chinese Math % 1 4% % 273-277 &8 Kwan~- M.~ K. & &

“Graphic Programming Using Odd or Even Points.” ) ° &
BRAHBETRFOLE BB EEENEBRERALAR
FMAFTEBLERFEELIRAE ERBRG T L - FHE
/A0l RAERBEE IR K EBRTE KBS
AR T4 BBRAAREA AR LA B AATRANF
BE o A BEIRA R FTERFEER - FRE 408
Fo 400 THAWBGREETHET S MEAEBRELY &
B [408]82[400]l E 24 :RR - FEEE 11 #A ¥ EH
EFHAL FRHESSABE —GER  F2HFRE 1104
B — BN 1106 KRB LA LT AR /B E
RIEAFRBAHME 1105 B A /782 1104 b 775 25 1102
HIFHEHIMHEYYH - B PRAHKLEZRHENREL
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EEBRERTHOUEESZNERE > MAMKENE
HEEALERBENEREMENE -

B EERE (AP) A E

—BRE (RIF2-UE) ZIFREH > B E LR
(upload) B Y R EFREBEEHE (AP FEPHEF R
)  BARFTAFRBEEHEFREARE - BEALRE
BREBRABEAARIGREGEEREENERITREA
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REBBEANEREH - BTEAAMNBEEREG RS
ﬁ%?#m%&é7%1&%%%%$ X TR
LBARSTRZORAFNAERAGFRE - AREASERY (B
)P H S ERBAMEE S EERRAB G BE R
GEHRAHEIS LA LFREYME - TEMEZR
REFaBE BRHBERARNGFREIQCHERMLE - §
SEEBEMERERERG  RERECHRIBEEMASL - FAUAE
BLERMAGKT FREMENREELARKERE TR
EEFPRIAB/RANER A FTREZEI(B 4] Fhi
MR EMBRGEREGDZEEHNETAESZHSLKARLS
BRE o LB EHARARZARTEFRE 403 2B W
REZABMEAANHELER - N FRBEMELENHES
W AEELSE 11 RIHE -

HUELZARENFREHBATHBERETHEMESE
BEE 6y 15 4E A AR (pattern) 8977 T A2 (proxy) - &
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BEGKEAHRABMBERE £ % — HRIKIE K (signal
fingerprint) > WK KB TRRINES B URETRE Y
MERFHEES K - oL &’“’fﬁ}ﬁﬁﬁx%ﬁﬁlmﬁﬁ 4

SR RREBEEDVLZ A SHEE EREEE “hER
Z 3" ’Eéﬂﬁmﬁﬁﬂﬁﬁﬁmﬂﬂﬁwﬁuﬁﬁ
(watts) ABEMRETE - EM AR LA EFIELETHR » 45

%SMJlﬁmgﬁﬁﬁ%ﬁﬁmﬁﬁxﬁﬁ%%kﬁm
EEENAERIEBE AR c R RBEAMNEAR Wi-Fi £
L ECBERAEMMENBEPRELZYL  REARK
EHEBREHRES - TLEFREAELARDEFRIEMKE
EW EMALARERIMBAAMRREEA B SIHELXIBE
(match) YL B B EAHBME - A THERANIEXK
BMEMEEE ABRPOBRLEETHROGIRE KT EN .
%o LWEAARARLEAHBEGAREHRAFEEZERE
BRI BEH

S & HEN

EMArpBFREBHERAHABRE =B R=
BA LA AL EHROFTARIME - BREMZHLREES
AEARABLELTZHENARLERRR T E MO AT
B -S4 ALNEEARRREEALARNLE BT
ERHEMREE  ReBFLEARE WEHSHT KB
BEATHRAOHRGEOTREFSEREERAE 501 &
ANEBREROFTE  EYERERFTRAHRLEHFRE
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MESZAE—#fEL REEAEZABRNLETRESHS
BRUHEMERAERAEARMEE LR EERA LA TE
BESOBBHEAZREREZ FRATEHELEANRFHA
RE FRFAFTCLBE—BEETHEME[R 6] AT EM
B ey 802.11 &4 T ey A KB 604 ) ey{E A £ 601
MBS EHERS BREME 602 Fr & £ 6418 A H &Y
HEME O EARANGMERE KA EEE-B 1]
RERASEREHEZIHEN S — K -

T4 A

B 7@k — ARt 102 9B EEhpaitn
S 47 4 SUAF 702 R A RAA R B KA &8 Wi-Fi 788 - —
HIFHER 10l 5FHAs 702 A RAMEBFHMRE
UEERR B RIKTM 4 4 £ 708 2 802.11 /78 2 707 84
£2RTAR - LFRAFETHREELN 704 9588 - B
HERELBEE FHREPREAHLOR T A S8 B
705 #1 802.11 &% E 706 - 2R EM A L BUKKZZT S
BEBUBEK FPHEHE-—RA/YERE - HEL
REFHEPHRBER  BHFLERHPEHELES 703 F -
FHEP RS 802.11 28T BEA TG RE 709 R4
d 802.11 FK4F K - bEHF RO A KXEE N 9424
802.11 #2828 707 #F#& B 802.11 H X A MELZAZ M
B -BIRAFLELOAFRENYEER L (44 SSID) -~
GREAHHEBERIZHMAERR WA FRIEBEG 4T
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% R, ( meta information ) - #& 3 /& 25 (origin ) &4 % & ( vector )
BRI GELE (proximity) - & EMIKFE R E &R
RERENEEMAEARR - LY ERFFHRRZLHI B
UNRFREHLER—RERDE TR - iR - H-T4
BEUNETSZI—PAHBEREEHE  c MEEAHFR K
& iPAQ 4155 o % A (Pocket V& A ‘& A&( Personal Computer,
PC) 88 h &K T 4 418 A8 ¥ (Personal Digital
Assistant, PDA) %% (Mount Cradle) 894 468 > B A A
M XTrac v. 2.0 1826924 SiRF I ALK T & %W
o

FEERMOFHELN 704 REAE 10 R&H -
HHEPRABGZEEAM4RER > BHEEE 1001 -
245K 1002 XA EHREELE 1003 - T4 FEF 1001
EHEMHKETMA S EE T 1006 52 802.11 & 48 1007 &9
B - BHEESEHEELAKTRBARUARE
LMK TFREIER - 2EREMA %ﬁ%‘?«%*‘a?&&%
MM EMA LA RE 1004 Bk Bt EEMEM
B A EMA LIS 1008 #4804k —RATH L 3E
o BREBEEHELFTEE 1010 - Wi-Fi #245% 1009
Ft+oax—HEEH—k 80211 2R ENEITHH > BF
80211 FHARALHKEMALLL TN DREM A LR
BARBE ERAAEAANEHBEEIHEETES - HEF
HEREKRDHEIMA S48 Wi-Fi 4 ZIBKIFHE
# o BAEAHLEEZERGFREE AMHLEBEARELEKT
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FACAE A B AT A BRI AR ERAT B E -

L& EFFEHZ 1003 ¥ A K # % 188 £ ( Hotspot
Detector) 1017 » se & ir 802.11 LR > UER LB EF
ARG AR HE 1024 s @ (#l4 > T-mobile
BEBRNE) - —ERBZAKARE > ABAMBH
THRHAOERAEURAENFTE EAF TR DA EZEE
74 (Create Connection omponent) 1018 A% #i& 4 3] b
BE - WAEREAF ARG FRIEME 0 LAZ
802.11 2 # - &K 1% » 248 & J] 4 44 (Hotspot Authentication
module) 1019 R4 H KB B ML T4 o 2hB i 75
R ABRBEEBRFREASF - K% LHREFESHAH L
BREABRBENHaE 1020 REHD T A ERFARS 1025
ERBAEBEHNER - —2RBBEY > LREEHBREH
4 1021 AR E - LEREE M mEM A 102] HIFHE
#H4%1F % (Scanning Data store ) 1011 #E4F 4 B4 » B4
A% £ 1% £ # & (File Transfer Protocol, FTP) % # & L
BRE T AEARARE LT REABRLARBASHEAE TR
HEBFRAGFRETHRENRSF - L&A B2 LEE
l?%h?é*a SRR EREAFSE 1011 B2 A4 Ly

% k¢ 17 £ (Backup Data store) 1012 — 2 F 7 £ 8
Ci@BERE > R A#E A (New Version module) 1022 #t
BHFREBARBREZRTANABEPL B RBERAT
RN ILAH - RAEMBA > A TRUEFP MK B
MBAZERE 1023 4 F4& (upgrade) & F 3% kg -
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—BEREBRER ATAERARIHEERLLE A
BEGHBEEAL > BAMEDE EFBEAE

WHEPHR TV FOLE— BN EEAHBLRD %
%ﬁiéﬁ L4 o 24 E %12 % (Radio Manager) 1013 & %

PHREMLGRLETHE Wi-Fi 88 Tzl - UK TE
ﬁ—"’—'f’F_ﬂ‘- cWwREAKEFTEZBINERKTEX A4
REBRBEGLERKRE - EAF T BIEH Z (User Interface
Controller) 1014 j{{ﬁlﬁ-ﬁii%&’ Jehabid A F 0 AT iR g
ITAEBEFHEMNEEFT A AR ENSE BERERBRE
( Error Handling and Logglng) 1015 R A R4 A 4
PARZIsb At L > BEERAE > AAREER %m%%%
Zht (address) ° ERIAAEEMAT  MIHERLBAH
# 42 ( System Restart module) 1016 - b % % B B 89 42 48 B
At BBBERE HFELLAUNRFHEP mRHER
PEF A

Ry 8021l R FREBEIt+SZI—F BACHE
A TREA A R AR (off the shelf) BB R R &4
FB L 802.11 - 802.11b/g/n A A 14 18 & BB 48 3L JE
BRFBE -BAHGFRELEELEFHBERKERES
BliEdfiiz — L  HRAHEERAZNETRSINER
BHLEABEBEEE - FHREMERAFH EHY T
BREAM EHRBEPREEZEHEIEBIFEERGAENS
K& -
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P S 4825 47 AR 3B

FLBRE 8 ERLSEBRARTOHBRKIATHRAT
%rﬁﬁ°&é$%mn%ﬁ%ﬁ%é&ﬂﬁm%8m1r
HRE > AR TAEBAMRSE LT HBRH A 807 RE
BloBE > ARATRERFAMBETEMNYFTREZLZ
T-Mobile 23] Frif sty N A 248 - UL T HRHIT ER
R GHEETHEGEMTAGO AR FRERTH - T8
iﬁ%&ﬁ%ﬁﬁ%ﬁ’iaﬁﬁ%@ﬁm%%ﬁﬁo*

BRI TR E P % T04 R KL B IEF S 703
4&’%%%%‘%‘& A R EEEHERBFREEREH
B 802 -

EHALBRINTHE  RAHIAKRAELZE A
(Parser and Filter process) 803 o 2|47 & J& ;& 4% 48 3F R iy
FOLBIFHEHR  BREBAZNETHESBAETERE T -
HITEBRBF ATRERMA ZHEHETHRE AL E
BlF > F—BREFR 2K EM A SRB T RE €06k 458 3% &
BERH O BRHMBIBRELKTRAYRLHERIME S
BEAGEPE - HREABABI B AR I
BER2BBESERAREKEER AL TFRELERARE
% o IBIREEF 12 B o B4 (clustering techniques) R i#F
RAZREMAWYDKEMARFTH - Hlo > wRFH 0
Yo bty 200 KA mE B RIE 10967 £ 5 N E
gho AR A ZH (outliers) MEHREASHR > B
AR ERENSEAB PUME—F oM - H@ibiR
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AGBERANRAAREEHNRITEARE G H#E O
(welghted centroid) » AR KN E 11 B & 5 R#E 42
# 16 £ (standard deviation) ° & % #] B TR I b 0 2 34
H ¥ £ (sigma) ﬂikiéﬁ%ﬁﬁk RIRA RENFR
o —EREBRERERET  HNERAMBOMERER
EMFAEEC  UAATXAANOR=ZABAREERELER

BFEIENOR BERHTEIGREZLEBGNE
F o £ b P o AR IE 224k 4E % (preponderance of records)
FREBHE KRR RS (snap) ZMME - BE
BB BRI EAN BRI FE N EME > EEMIT
PR RE T EAREYGEAME -

— BN BAEER  FPREBL4MEAHR=ARE
¥ 804 MHRENEH - LB ﬁ+’nﬁﬁm%&
AmBEME  BFEETRME S URDMVBBEFH R
W EAH AR R E LM (reposition) HEF é‘)ﬁﬂxi‘k o
REBBERREEARAUNCHOEEZREAMAREENSS
Hg > AF A R/o#H FHEER (quasi weighted average
model ) R K EAFRFHAH N B MR FHAHLLE -

AEHUEBET Wi-FiZRMAZLKERZ LA Wi-Fi
B e Wi-Fig TR ERE/AFTH WIi-Fi
77 B Es 84 B W3k 9% B (Received Signal Strength, RSS)
RERBRHEBHFREAME TN - FIRE | 98 URRE
BEBEMEATHRSS; -
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WRERE I HHEZ P REM ALK REMERTAH
{Lat;, Long;} » B RGEFEMNELRTA {Lat,-, Long;} » R
BEZARAEMERIRERARATEEZXRFE

Zn:VIORSS"/'O Lat, iw/" 10%5/° Long,
Lat, =+ Long, ==—
Z,/IORSS/IO 24/10Rss,./10
i=1

EEHEGHORFIR (quadroot) & B TENEES
MEW  BAGRIRBENKRHKR —'F?HE{ ( square
roots) o

FoBREAGGENGEELILEE c o RGEHNE
RELEBER—EH R BRI ZHEHETR R
—BEH Bl

i 4107/ 10 Lot Z,,: 4/10RsS 10 Long
Lat, == ¢ Long, =+ ¢
n VIORSSI/ 10 n VIORSS/ 10
% C -

SHCTUREMBFT BRI A HELE - R
BmEFHEAREANGH I MARBHME  AAUAKE
W LEEB AN GERATHCAELELR EREH
RELEBENGHRELEER -

Rig ey {Lat, Long} i AL GEREBEZ M E K
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KESE R BEREABERRBEFOEBTERMEH
BYUAAA=ZAREE#M&EHE (freshness) -

PR EREHECENEBESEFRIECELIMZ
% > BH 6% 2% (Data Pack Builder) 805 A7 B K &
RAOACHRRBZEHEN FE - LEHOHRI B AN
BREHMBLSEERAED  ATLEEREFNTAAFERY
HEUBENEREE FHOUREREAKRKBERE - &
@ (time zones) URHMEE I EIRAEE - F| A B4 > &
REMRAEIF TRERBSEFHMEETH - BHORR S
HEHICHETHEK (segment) » KL ETESE -

EHEEHE 806 FBHNABEBEF EimeyIRiF
BEFFRERERERER LW ERETEH AR ENA
MFREHR AHA24FPHSEEHBEIMBEHR - FF
FEETHARAE R E (Map Builder) 808 RA|22 &
M4 B (maps) » UAREFARKREBEEHRNE
id ARKBEHAKRBREZRAEGEAAHHDRKRIM A
SREMEH UREBERTAERE LEBINBRHER -
BHEZEREHHOEEZNRIEHEFRLAGBFTTRSA
EHREEH  EHRETEHA LT E L HMTERER 0 XL
BEEFHRE  RERBREEMMAERGRE - SL@mBHAR
BRI E BANARBEEGYRE -

A B & 7 ok B B
ARAZHMBEHRBTTRT X F oA MER AL
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ZHES FRABRAH—RER > FRERBLET X ~ 2 H I
BAHHBEHARARAEZRASLSE - LA RERAZ
TR RN Z P 55 A2 H 28 B MR R o) 77 BB
HBEREFMEM TN - BLERMTEHE 2006 F 5
A 8 BREWHFWAZAA " Estimation of Position Using
WLAN Access Point Radio Propagation Characteristics In a
WLAN Positioning System |89 £ B E#| ¥ 3F £ F 11/430,222
LR 2007 =7 B 6 BREPFHZASL " System and
Method of Gathering WLAN Packet Samples to Improve
Position Estimates Of WLAN Positioning Device | 89 - B %
MEFER NTT4302 Kb AR Z Haly o Bldo » B P 3F
EFMBEHRREE P AENFE Wi-Fi FRE 8
MEREELLEE Wi-Fi FREGBEHBZUCGRIR R EZ Y
HFERZG b BEFFELBETHIFLAREE
—fFERE ) % B4 & 1% 8 (packet transmissions ) R & R &
P ¥ 2 B AS B ) Bl e

BAAAATAMEZIARTAITRAIRMEAMSEE
A& HZAAENTHE MR G 22T 2646 4£7T 2 2006
=S H8BREYSEWIAZAA " Estimation Of Speed and
Direction of Travel In A WLAN Positioning System ;| &) £ B
5-7?’]‘13 FHEF 11/430,079 35 ~2007 =4 B S AR K 9 #%

#a % " Time Difference of Arrival Based Estimation of
Speed in a WLAN Positioning System | Y £ B E R ¥ F EF
11/696,832 38 LA & 2007 4 A 5 B4R & F 5 942 H A Time
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Difference of Arrival Based Estimation of Direction of Travel
in a WLAN Positioning System ; &1 £ B & # ¢ % £ ?
11/696,833 kv Frig B ey LS REM - L FHF
%%ﬁ%x%kﬁm%m#zﬁiﬁﬁﬁf@%ﬁ%°T
X GHa AR APFEAMRE SRR EN M
Wi-Fi 7% TR E A my (subdividing) mFERL F

WMAHERAG K  LESHFFEFTORRELEP
%7544"24‘?4/{3?; BISFHF Qe F kR4 4TRRE R
(prioritize) BREL B P44 Wi-Fi FREFTAZ
T& Bl REFZPFHRAMGHEHNTEARELAT M &
PRAMHTREETREHER T & Wi-Fi 7R E 6485 &R
TEFEPMAHB EUPBEIERIAAHRBLLE P T
# -

ok RHBETHBERBTHE » RERES 4kl
74 B 4% &% (area of interest) ¥ {f R 2| M ey FRE - AR
32006 £ 2 A 22 BREPHHEMASE " Continuous Data
Optimization of Existing Access Points In Positioning
Systems ; 9 2 B BHR FFEF 11/359,154 {AEHE K
M BREFREGHEWNEATHRELEREN  EA/TH
FAMESEMABLFRETN - FTXKFmiiieyz
AEAIBREOCERBABRTHFRIEGAMERTFRLL
IEREM Bk REFFEFPALANRBFLTLE S B L
BEREA - Btk > 2007 £ 2 B 23 BREFFHORA
A" Methods and Systems For Estimating a User Position In a
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WLAN Position System Based On User Assigned Access Point

"Locations | Y 2B EH P HEEF 11/678,301 s A7l 2 B

BlOTELSRRAZTAHAEZIRBTRER > AFEFE A%
AL E -

2006 & 5 A 8 ABRABEPHEAA " Calculation of
Quality of WLAN Access Point Characterization for Use In a
WLAN Positioning System & £ B & F) ¥ 3% £ % 11/430,224
RIAR 2007 =1 B 22 BR B PEHEA A " System and
Method for Estimating Positioning Error with a WLAN Based
Positioning System | W £ B F AP H £ F 11/625,450 3% FRr
BEYURFIFGLETAREZEAMERNZISTURE T RS
EMEBERERFMO AR LGN - BERFTLEASRE
AZEHRFIRER © Hldo > HFE Wi-Fi FERE T NT R4
"REBLEPmAS REARCEHETLET RS EE K &
MARBMERETRERELRIK - Btk ST MERFEH
B RETRRACAREENATEFERRBLEF
¥ LA — BBk

40 2006 &3 A 1 AR B ¥ H 89428 A " Encoding and
Compressing a WiFi Access Point Database | 89 £ B & 4] ¥

EHRF 11/365,540 SEprakey ARk - Wi-Fi FRE A ME
T H o B R -

Wi-Fi FHRE & S AERETERY

ARAIBAETROERB — AL Wi-Fi 2 4 4ty
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BEAMZHAKETELE»E WI-FIRLEBEHG L4 HK
o HEETHHIT 0 B BMABREMS Wi-Fi R
A BAMEAL WiFi AREBAHAET 8 Tl

B oo kAo ¥ Wi-Fi FRBMAS 58 UREH -
Wi-Fi ZEREFHEFEL - BB AHLBERFERF K
P34 iEsb B 4L > ABELR Wi-Fi AL 4 %A S PE4 £ & RiE
# -

B 12 @ TARRARRAERAZIF TG LESN
- EREPMATM 1203 947814 A & 1202 F £ F A7k
EMEABEMER AR ASET A THER FH4e
BB SFEAS (Bl ITHEE) - ZPHAHKEA
Wi-Fi 4L 42 s % P 3% 1204 & 2028 1205 - st Wi-Fi £ 4 4
BB P BB A AN #4784 (autonomously) 44 0 &
FiEbs Wi-Fi €4 2 4R % 1208 #4738 M RBKE -

Wi-Fi ERA4FZ P ELTHREBRN—a “7 894
FROE B K WI-Fi £ R Z F B R 47 F 8 #
( semi-autonomously ) &% > ¥t @ “B" RREFR
MBI Wi-Fi B8 - AR LEHBAHIRF A #FL
B EEEIE SR 1206 P K% Wi-Fi g A 4% P
W ABEAERE 1206 RAZAEEME -

EEFRETREZEHBENE L HEERY WiFi §
# o REBZPRITERAEHERENMBREAN TN » #4147
EmBAERANRHOEH -
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WPS #% g1 TileIDs
C EBARE 1208 BB H T4 1203 X R e R E F M
BHEHEABAREL TN 4 4#44 (Wireless Positioning
Tile) (WPS #) - a4 4 (RGiEa “4” )
RRBEERCEREBZRREZH Wi-Fi FREMLEEHE
MAXELFRG TE  REARLEERAN Y —
Wi-Fi 78 g o
BEFRBEANETAOETA T R ( elevation
information) - B 7 =4 % X, (in three demensions)
REMEPMAH  EREBXAKECRRCEAEERY
HEME  -BAMAL Wi-Fi FRESFILBRBAME - AT
UBRALABRLEENARE  FBHWAETRMATAN
RHEEERTHME o
RBAEXEHEMRZALE - BIARRGEEIFFALFY >
R X e R2Je
#& & M (Stability) —— #2693 5] 25 R8 % 65 R ey o
M ARAF R %
o 5 E M (Divisibility) —— ¥ F 2MHMAFTE I &
FEey > Tk ny REM
7T 44 (Composability) ——#| B T & 4 3% 7] 25 >
2 7] 48 4k, C M &9 B 7§ (parent tiles) - F#% (child tiles)
P E HHBHNCANFE RZIFKR T RAR
& st (Universality) —— 4 B H K & Wi-Fi &
REZGZBAEORNNFHARERERGEE B -
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BRAMAGERIRE —#EF X (ETXFPAEHL)
REA BRI ERANEBEPHAFNENATEURS
EREEBRTH WiFiIFREEZE  AHEFT XA RN &
HE SBR{/EVLZ2H4BEILEFTREARSELEEL > A58
BEPMmE -

HAAMETAR T HREAEZROTHRIGHHE
Fik o EREINMEEHENEHFSARGEREXTHA
AFERARRABAZRABRBTRHDBILIME - T E
M- TaAMURREAEM FZREEMOFSTRREFLY
EHflz— -

RTHREREMA SRR F S (%4 TileID) 31 A -
FRAARAEZMEZBF R RO AE S FaBH
JErgey “MRET >  AEHHERBZEROEEASHE BT
%5 MBLHHEAZERGSKIEREH (minimum
bounding rectangle, MBR) Z R <} # 47445 - £ K& 55l
P RBRUAMERFXRBET  EERER KXHIF 0 BA
BB REREY "BET cBOMBROSLMEE1ME,
b1 Maas5@EE 288 £ - ARAZTAMEZIFT X
EHBAHFOZEIUEAEF L+ x#a#% X (hexadecimal
format) R4 47 3 R KA 5 -

W@ 20 i RO (RAHEBKRIMEZ #R)
RAEBERE/BREAR ——ERAR  BRAEARX—EE
¥ EAE - AREEREARENF—MEBSLE (degree of
longitude) ' B HE F -~ FTHhiEE R EKLHF— @4 E (degree

35



1499325

30400pif.doc

oflatitude ) - F 180 X E M 360 B EE » AU R EH
180x360=64,800 181 % 0 P& 2% 3% 7] 45 o # 0 Bb A% 3k 7] 25 & 44
A3A (KBEHE) AARKTEE (KbEL) REITH
oo MBARNBYGHE 0 F—1E 0 BAEAZTAEAEE-I0 &
2 Z-180[2001] 4 — 1B O MSAE R A4 E 89 g B 179
[2004] - 3+ B O AR Bb LB EABEHAXA ¢
Tile ID(lat, lon)=360 x floor(90+lat) + floor(180+lon)
ko b pr it B 4o B 20 A7 5T 0 N B AR T 34 4 5 AR % 18 N+1
728 - ARAEZAMAEZIBARETRSE N BE5E & 16 (4
x4) 18 N+1 /728 [2006] -4 A + X EMBEF0ZE9HA
EF #2384 (KBER) AKX THE (REF L)
HFEETHE - F4269-F-F4 (sub-sub-tiles) Z # &
HEMERTO T N BURF B FABIBER LTS
5% o ] 4o > AR 5] 25 BAOC.76D #569 R sbad & 16 B Fr&2 %
ey AR 3 5] 75 & BAOC.76 # F42% - B 4k » A5 45 + 5,
£ RO FHOREENYERGEE
FhAKagym 16 R FAALELBEES - F— B
BE T AEEEE UK RReyRE BABAAR
BOPHHENFTRE - TESHFBRBERTZIE > R
BREANGRETERBRABREZEE  ITHEARLER
Rty (B #8) - WwRARHSHERIERY > 77
AREHBEFRIRIREEFEAT > TR KRR
W (B R&E) - BRESPATRESEREEB MK
FMGRENEEZERARBEBALHERETHENH -
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| F— BRAEER 16 h FRATREREILLEBLTE
FaitE-2 16 h FREAYHER FRATUE—) - BMHU
F (02 F) Rép# > BRACR 4 ARSI EQT
RET_BMBE  BHRGEBLMGAREERIMNA S
RN E S B RBERERE - it LGB RAEH
BIER NG EBIBEFLL NTI RV XMT
BF Bk REHEZARIBTARTHEES S R
B R o

iz s EssnBE—BRAENEER  §F —
174 3% %) 5% % — A5 By & A5 (prefix) 85> F— A
BOSEF R 4o AT S BAOC.76 R A &
a4 EmA 16 h taE w54 - BA0C.760 -

BAOC.761 ~ ------ ~ BAOC.76F -
# h 55%{'1.1'51-& }Jﬁ 2R AR B OM BT R B AR Z A M 8 R
FAERAMB - LWERTEE * (DFEHAEMA TR

(W’éh&)’ﬁmkw¢$kgﬁmﬁﬁﬁﬁ f R
TR ERMOEEHM ()EE (metrics) » R FEANEKEK S
A YL — R Flho o 3oy Wi-Fi FEREEA LR ~ 2 E 0t
RRILBRNBGHHRE  TREPHRARBEFAEATH
ALty E (DRI E BELATENARAFRE (#]
oo K EE& % (Bloom Filters) X E4## B4hE) ~ &K
WA GRS A a#) B @ 3% (one-way hashes) (34
MD5 ~ SHA-1) A& Wi-Fi FREHME TARERER
MEBPHRIGREHLBRNRET X B REHEN
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BER (2RTX) EXAAFAMSEEAY ML R SR
B e

MRAZTARAAAREREPFHRAFEAMEF AR

BN SREE TR LA BN T AL AR F 0934T
MEARGETHREAR T BPRHTHERARBER LS
BIRATR - KEARBZEDHIRATREZ P 3 Loy IRA
FRBESCRARTLEARMABRERBAZEN > AR

RARTEMERANRET X - B—F%H P E2FB
FREAATHEARBS LGB EHLLE Ay BEER P
BRBERMN AEPRTHRENBEARE FTERMNIRARE
MESREHLRYE WEFTH Wi-Fi 2R 24K F 3
BRBRBEMNEE  AELETEHEEABAMEEK -

B AR AR B A5 T LA — A& F R UL BX LA B R ik AR
MENBOSE  ERABFELTREEZHELOLLE ;é“ﬁli
FIRBARNGL LYy —ad - ARAETHE (FRS
R F P o AR A B )%%ﬁaﬁﬁmw¢’a&
HHBTUAE KRG BRPEE > AIRER —&F X RELT
ERAZ -FLEFEOF  (OHEFMANEHAYHFRE -
HMRHEHEBRINE (DHFIME X FRANLE
BB E SR A; (M)ERA XM E3 44 (spatial
indexing capabilities ) & &k & -

13#FmE 7T Wi-FiIEM A %% P 3 &g 1303 2
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— S B SLEFKEE R (Location Request
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ZRXBARE -

A method of providing a relevant subset of information
to a client device is based in part on scanning for Wi-Fi
access points within range of the client device, using a Wi-Fi
database that covers a large target region to retrieve
information about these access points, using this information
to estimate the position of the mobile client device, selecting
a limited region in the vicinity of the estimated location of
the client device, and providing information about Wi-Fi
access points within this limited region to the client. For
efficient transfer and maintenance of data, the target region

may be divided into a hierarchy of fixed geographical tiles.
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