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Estimation of Positions and Shapes of Buildings using Mobile Nodes

SAE Fuiir, ! SHINICHI MINAMIMOTO, T
HIROZUMI YAMAGUCHITY12 and TERUO HIGASHINOTL:2

In this paper, we propose a method to automatically estimate the presence and shapes of
obstacles in a target area using GPS receivers and communication devices equipped with
mobile terminals. Our method generates two local maps independently using the position
information and wireless ad-hoc link information recorded by the terminals, and finally
merges them to obtain a single map. The results from experiments have shown that our
method could achieve certain accuracy within reasonable time.
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Fig.2 RSS and packet reception ratio (versus distance).
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Fig.3 Diffraction propagation.
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Table 1 RSS calculated by knife-edge diffraction model
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Fig.4 GPS-based estimation procedure.
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Fig.5 Communication-based estimation procedure.
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Fig.7 Obstacles in simulation.

Fig.6 Picture of the region.
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Fig.8 Performance of each procedure.
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ZOHH LG EICB T 5, vl OPUERRIICH T 2HEERIE Hit OlZ/Rd. FHilifE R K
D, GPS B LEiEu /2R LGS, —/HOBHLDHWERWIGEICHRTEREE T
HY, HEHEROWNHEENT EBOMNB. GPS BT DHEHWZGE, /— RHBEH]
REREIE AT B I DN THEEREIZIRZIC LR T 2D, /— ROBEERICIZERDSH %
T DWEEREEN LRI 2 £ TICRHMEZET 3. £, BE0J0REHWEES, /—RO
TEHIF N D 1)L 7% DG BL2 4TS DT, GPS B 7 DHE AW TIGAIT R THEEEE
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®2 BERT O
Table 2 Analysis of communicatino logs.

i L32VTVEAY N e | mERrae
TR 911G | 64%)
JEEARATHE 8.8 (%) 93.6 (%)

DOINHIZHEND, 2 DO FEREHH LIGEICHRNTE SN RBEREN. M EXD,
BRETETIE, GPS BV LBER T 2T ST T, SEE» DEEAREYONMIER
SUBIROMEZERTZENTETCVBEVZ 5.

5. SRHESRERIC K B 1EAEFTH

RETENEBRETEMNTH S L BRI DI, HEEZHOCEERBXU GPS 1
TRIEEL, Zhb5oulZHVTREFEOMRETHEZITo 2. 4EDYIal—Y 3y
FEREARRIC, X6 1SR T K57 150m x 190m FEIO KB AR F ARk e Lz, /—
R, jennic #1840 JN5139 & 10-DATA ##ID GPS, usbgps2 Z{RH53 251745 & L, /—
FEUE 15 £ 9%, IN5139 IF 2.4GHz 29" % IEEER02.15.4 IC K D lifEZ2179. &(F
B/E —18dBm ICFE LTz, TOLE, FHAMIGHBRET LY ZIELiz e &, /—
REOEEEEDS 50m LU ROFE/ Ty MEEGET 5./ — RIEHEE 23T 1.5 m/s THRE)
L, REMTHRITUANDMZS Y ZLCHERT 2T T Ilit> 8D L. iz,
=R —avRAyb—Y%EB M T. 5XU GPS THBEZMET M T, i 1HE
L7z, LFREOBREEICHBWT, 600 BED@EFT S & GPS 1 /2 IUEL 72.

LI, EETHEONAEER /BRXUGPS B J L, 4OV IaL— 3 VHEIRT
FHLIza 7L, £9, &2, /— FHEEEED RUFOBEICENT, 22
L— 3 Ve HERICBI 2BEKGOMGRERT. YIal—ya Ve RERICET 58
FlE 90%L L~ L TED, vIal—ra Tl LUGEETE T IVIFEREICOEh - 722
ERRLTWVWA. i, B9 D Inative GPS] I GPS THUS L7z / — FONERED 1R
RS BUG U7 AiEORPEED 5m INDREARETH 52—, BYNSGEWL—HONIE T 50m
DLEEIERICRERBEERZEL T b oz, Oy, HBEOERBETHS Nz GPS 1
JiE, Y2al—yarTHELTVS LD EREGEEANEENTED, BETHEOR
ENE(LT S LTINS,

Z T, HBEOBRETREFEZHVWAHAIIE, M LCHERENMRKEVEEDNS
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Fig.9 Analysis of GPS logs

GPS DNEZEIE L GPS U7 BN T L EEZ%. GPS IC &> THIFE NiEDOR
FEDRHC R Z R HAIE, BYG EDREMORECXD, TREBOEEZ#HbAL
NixhoTzb, IVFISAWELZ7HTHB. TDD, Mumlc KERAERA SO
EWO TR EIRFTNGRAETH B L EZ BN, BifRORINAMLED Sk E {EN TV 5 ATEE
HERE. FTT, GPS B OEIESEE LT, SHNNLEICH U TRigOME»5H %
BUELL BN TV 255G, ZOMBEZFFEOREVMELHEL, mitkONME @itkOME
MEEAEDNRKZOE EHESN TR HEEIE, EEOMED S BIRENKEVEHEINT
WIRWTE) DSBS LI TEEMA S RER D, kB, Ml / — Kok
HWEZERL 20m &9 5. BIEROMERAZK 9 D [modified GPS] 1O/RY. TDLE X,
MERAEDOTE 6.33m THS. MBRED, HOMIEENKREZTVEBDNZMNEZELE
TETWBT b5,

EFFERTHEONLEBER I BITBIERD GPS 0 7 EHWWT, RETHEOMEER M
Uz, $RETHEONSSA—ZDMEIEZ, 4BOYIal—ya VEBRTHOWEERILTEL,
RETFHICBY 2 @8ET 7 EHVHERCHV S/ — FMROEEREE R & S0m, t)L
DY A A Im & LTz, FELD/8T A—RAFEIC B 2K TFLEO MRS, HKOHEEREE
Hit I X OFHI L7z, #EERRZE 10(a) ISRT. T, RENICESNSHEEMRD Hit
DOffiiZ 086 Lixo7z. RLFICEEAMELZY I al—y 3 v TR, HEEHERIZE 10(b),
Hit OffilX 0.89 L7210, FEEBRTHEONIEHERNY I aL—ra v ISRV &N
bhot. &, EHEFRTHEOSNBED /BXTEERO GPS 0 7 ZFIH L&D
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ol

(c) using native GPS logs
(H1it=0.77).

(a) using corrected GPS logs
(Hit = 0.86)

(b) simulation (Hit = 0.89)

10 SRR

Fig. 10 Experimental results.

HEEREHUEE 10(c), Hit DX 0.77 TH D, BEIEHRD GPS 1 7 ZFH L7z OHEERS
RELERT, HENMRELRZ DRI NIZ. COT LD, NEERORBENER
TR B ZHKOREEREEIC S 2 B BIZIERICKEVE WA BN, EiEAmE7 L d
Y ALV TEEORELMBRBIET S LIicky, EBRECEVNTEYIal—Y g
VEBOMERISGEL, BWIEERTHKAERTES T Ebholz.

6. ¥ & &

AFETIE, LI PONATRERZERTT, WARMNMREFT 27 FRw 7iEERKEE

GPS HINHRED A ZFIH LT EMHE FIEZRRE L, BEFETE, R0
FRy 7EERIEE B OBEIERENZNHD SHEE S NZBEYKZ AR L, EHL
HZEHAT 5 C & TREFHBRNOEEMOMELS LU IRZ SOKETHETE . I
L— 3 VB X UFEIENIC K 2 ERERHNIC K D, TFENRERE CHIRR 85% LI L Tl
PR ZE K TEB T b otz 5%, BEETHhOTuY 27 b THBET MY
7YY AT LBFED LU, REFEELYTIEHT 3 72 OBRERR & MEE 2 T
WEZW.
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