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Examining the Improvement of Positioning Accuracy of the Quasi Zenith

Satellite System on the Sites of Voluntary Crime Prevention Activities
Yutaka HARADA, Tomonori SAITO and Yoshiko YAMANE

Abstract: We devised a simple and convenient method for examining the improvement of
positioning accuracy of the Quasi-Zenith Satellite System (QZSS) over conventional GPS and
The data
collected with two sub-meter class receivers, one set to the QZSS mode and the other set to GPS

conducted a field experiment on the site of voluntary crime prevention activities.

mode, were overlaid with polygon data of high-rise buildings and the distances between the two
positions, measured with each of the two receivers at the same points in time, were examined in
relation to the 10-meter buffers from the high-rise building polygons. The results strongly

indicate that the distances between the two positions tended to be longer in the close vicinity of

high-rise buildings.

Keywords: #ERKTEM S AT A (Quasi Zenith Satellite System)

System) , HIA7K5EE (positioning accuracy)
activities) , ~/LF %% (multipath)
1. [ZL&HIC

ITHESHTITOIL TV D, HulFERe Ll kb
H =R RBiEE 2 3BT 5720, bivbild
ZfiZy GPS m A —7e EEHWT [ZafimEb
boE) REEMEICRET 2 FELERL
DDV 7 Ry T < — L EB% - AR LT
&7z (JRHIE> 2013, JiiH 2014), LaL., BifE
? GPS 1T1%, KASHTERD B /LA 72 & CHRINI R EE
PMETT DR8N &Y . AERNHS T REOYERE
Z b DAIREIC LT D ITIRIR AR D 5, DD
[E7% 2018 G DI BAAAIZ AT THEA 2 1 6D Ty
HUWERTABE L AT DT, ZOREETTRL, K
JRHE  T277-0882 THEEMTHIOLE 6-3-1

R =

Phone: 04-7135-8001 ext. 2600

E-mail: harada@nrips.go.jp

, GPS (Global Positioning
H EB5J03EE) (voluntary crime prevention

, B Y = (building polygon)

ERTES COEREERIM 2 EB T 250 & LT
FEESN T 5,

Z 2T, bhvbiuk, BEEHF ORERTER R
VIS TALOE ] ZHWT, BllEbb s an
EOEBE N T, fitko GPS &L T, %X
TEfF R AT AR ENTE T ORI E OdE %
b O T NEFEMICHRFT 2720 O F
LaER L, BEPESOBRSGICB W T ZOF
BT K D i ER 2T > 72,

2. FEDOE

21 HERHEONY R 2 BOZ(EH 2R
WERTEME Y AT DM XD PNFER & GPS (12

KXOPNERER L 2 TELRE T AT 57

D, FROZAEH 2 B2 BEHEO /N R/

TV AT, 20— H 2 ERTEFEE— NIC, fit



FE GPS OAHDE— RIZEREL T, HIREI &
LB ZEE LT,
22 HEHET AN AT X LB O
2 B DOZIEHIT X 2RI R DB 7Z 1T Tl
HORBEOFRRE TN -TH, EHLON KV IEM
MEMDZLIITERY, 22T, ZOHL%EH
L0 FERIFEE LT, HEA e T A AT
Z. 2B0OZEHEWSTRHUHBHEO N KL
(ZHLD A3 EEROBERER & Mt TRIEk L T2,
2 S OB - B A OFFEIRIL 2 X 1 IRT,

BERE(ICERY 1=
ETHAAATT, EiE
DBITRBERT

X 1 BIAL - R OFREIRIL

2 B DZAGHEIZ X 2R R DB E) & o [FIH 2 H
L, HEET AN AZIZXHHEOFHEIC,
Av— N7+ ORET 7T VI K DRRRRD
A A SR L, F ORI Z KL LT, 20H%O
BT A Mg RIS X B EIN S & & B
£V 7 FERAWT, 1ZIE 1 EALICFE S 72,

3. HERH
31 BILEHH D& OHLG TORNT - ki
FREOMMA2RE LI-AREEHLEET 5
T, HllERICE D BilEbH 5 X IZFAT
L. EXTAEFEY S (A H0& ] B XL GPS
BEMICLZ 1 DRHBORKERNT —4% £, 30
TL—L/ oY T A E G T D EREAT
D f:o

FROF T, RAUAOEER (SEES

FE & FRTHETE L DRMEM) ThHUMTHHIX,
FhtE HRFIX 2014 453 A 2 HFt% LIF 06 2975 D
KL TH D, ERICHT-> L, #HooH E
BALTR B RIS =72 & | [RIFIRAS B )
I AT> CWHHMXTO il EHd b5 &) Of
BIZ > CBELT-,

N RE S OZEHE LTid, (—M) @2
B FHEREE % — (SPAC) M HEH W=
We Y7 A — MLk E AR QZPOD” 2 & &
W, () TAY T s v—(o” QZSS
ProveTool For Android”lZ L ¥ . — 7 # YR [EM A
KIE— K, 5% GPS DFHDE— RIZHE L
oo M¥mAIZ X DRIAAE 513, Bluetooth #H1 T 2
£ @ Android 5K (NEXUS4 - NEXUS10) (2 X
VZEL, TorZ% (KR =2 710” QZNAV
monitor’iZ & W . NMEA JEX DT —# & L THRFF
L7,

3.2 ArcGIS 1T k2 HINLT — & [HEEAED FHHI

DLEOFIRICE Y EfF L, 2 HD QZPOD +
nNZENONMEAIX D v 75— ¥ % ”GPSBabel”
(Lipe et al. 2012) (2 Xk > CT—H gpx XD F—#
ICE# L., & ArcGIS (v.10.1) ®”GPX To
Features™>” —/LiZ LY ArcMap (21 > A— K L C,
shapefile EXDO KA > v T —& & LTHRIE LT,

ArcGIS (v.10.1)® Python SRETIER L7222 Y
7 hzkv, 2H5D QZPOD (IG5 22D
shapefile 7— % /5, [FIREZ ORINL &2 Z L EH
WYL, ZomMELESHTE (1 HRHFRET)
FINT, B ORE S & BIET — 7 WITRAT LT,

B, TOBE, SEOSHTONGE LT ow T
— X DGR ERER L ZWARICT 2720, HESH(Z
BT eT 40 AT OGNS, Y HOES
BT CTdH o - Ui SEH/ANER OB % H 5 B
A - Ko TADRZZE M L, £ ORI G
a7 —2ORNIRA N, TR -
R & B2 LC, Ml O T LRR WA B I#R 5
YERA 27 ) F hDO—TF % B LT,



3.3 MBI & ZNLISNT O g

KEB TR T ORI OFEFE LD FEIR X,
FEEREY e ORI LD~ VT RATH
Do TOREIL, BmEREMOIETE ITRE
{7pBplEBEZOND, ERTAHE S AT LD HIRE
EBR Y ORPNREESED R Z o2 b, XA
BRIV AT DX DR LE EERkD GPS 12X 5
BIAL R & OTEBEIL, mEEFY OEHE T L <ITR
XL B ETREND,

Z 2T, kR 3.2 TIERK L7z 2 B ORI RIS
PNy DT — 2 L UTTNO YR Y
ILDOT—H EEGIS ETAH—N—L A L, HE
DR Y T DOINEP D —ERBEDO Ny 7 7
ZUERCL T, ZOHICADRRIT EAD IRV &
T, MOEDOHHNED L IR D I HET LT,

BYRY A7 —42E LTk, () ESRI Y
¥ /Rt TArcGIS Data Collection ¥l 1 [
2014 O T — % v, UTTNOZEMIZ-oOWN
TORMERARICE Y 10 B THYS L Lo b o> 187
Bzt Lz, 2 b o g i, M A 10m
LI &% %, ArcMap @ Buffer > — 2 kv EiE
DOEYHRY T OIMAl 10m DRy 7 7 VR L
oo TONy 77 HHNT, ZiLe [X8ET D]
WAL R IR 5y & 22 R LT, DA R D MLPRAE B %
AT O—HEZILR LI b D& 2 1277,

X 2 BREE®HIOM Ay T77ickd
BIAL R RS DBIR

ZOZEMBRBRIC I 0BRSS Lo T1 0,
BRI o72b D2 T0) OEEE 2T, #r
HaEmL7z-@sr—7 o7 4 — K Tbflom]
R LT,

Z o7 —7 V% DBF IERXT=/ AR — |k
L. Excel IZHAIAAT, ARy T —T7 LT,
Ibf10m) DAERINC, 2m A D BRI AR 2 1ED |
ZE Tbflom) OfZ & OREITHT D %Iz L
T 774z, FRIEIK 3D LB THD,

30.00%

25.00% +— -
00 m1

20.00% -

15.00% +—

10.00% —

5.00%

0.00%

T T R S R N N N M .
PN AT S N S S L S A S
TN RV AN POATT A A S A o

2
é‘,
°

X 3 BEBEE®IOM Ay 77N - HTO
BINL R B DO DER

TI7I7MBHbNREBY, B (=10
BCLLE) OEETRY (F10m Ny 7 7 XD
4 LA, MOooRS (BRE/MRET AT A
F— F& GPS DHDE— K & ORIAT A R D BHEE)
N 2-4m THHHLONH - EH %<, 10m LINIC
IWEZHDOMN9E (90.32%) THLHDITHK L, &
JEEgE (=10 BEEECLLE) it (=10m /N> 7
7)) OHFAITIE, 10m LAICIE S & DX 3H
59 (28.59%) T, ZaLL v HRIALAH O FREED K
TWVWHLONRTEL LA HOTEY | mEEEDD
Tl ORINAERD X LR K& < 72 A4
DROND,




4. BbHYIC

AR T, RTERES AT LN, [£bH 5
&) R EOERE T, ko GPS &g L T
ENFETORNBED S EL b OT 0 E i &
BT LT, B TG Licw 77 — 2 28
RY D F— L F—r— LA LIS O
& T B OV FIT I Tl ORIALAE
FEICBHE =N E T D 2 ERHAL MM T2,

bivbiud, ZhER LR 7T —2 B L OME
T —H EAWT, WERTHY AT M K DN
UEHREZ R T ET MG L T TIT/ER L T
% (JRHEIED 2014), AEIOSHTX, [F—0DFEM

CED . B<SBYE L0 S BRAIRBITND TR,

FFEMSITOE TS, EREV AT LD L1257
HRERNTEDLZLERTHLOTHD,

72120, ARIOSHTIE, FEERICIE, EXRTEEE
VAT ARIEE—REGPSOADE—RED
ML EDOAVDORE SR LIcZ &ICE & F
STWD, A%, Iz, L EREOZEE
B, 2HBOVT A — MUEZEEAR & W~ Tk
EL, INEL 77 LY RAT =X LT 5 EDH

HEa BT, KRR mOIIALR & el LT

EHLONEDORE, EOXIBRYGHIT, 22D
DTEBEVRRE VDR L4 FHEMICHRFT 52 L
DARBIZR D TH A9,

AR HE SRR | Al 7okt & 7 F1ET
KHTE-Z L, ERTEHE Y AT AOF|HE
EOHEEDBLE NG, RERERLH D & EDN
%o B, EHITNWANA X TRIEOER A
Fhid D Z LIZRD | FEROERTERE S A7 A
OFFEMA O TBE ] ([2BW T, BB 5 323
Feh A B, Bl O FIFITH Lo =B SRR
TNTY XL EDSE - WREZED TN Z &
MAMREIZ D B X bILD,

Fo, 2O XD, TRIC K 5 FHEKIEE OB
TOMMEEEED D Z LICE D, DREOUER
THfT R v 2T LIS 2 [E R — g O R85 <0 7 Al

MEEDLZEBIFENL D,

AIEIBESE U 72 887207 - g7 — 2 O BUG o
FEEASHZSHIZEE L, HRMICHFIEMICY
AT FDBHDLET, ERIAHE T AT LOF|
REFEEBED TN T &R, T bDbitbi
DRETH D,

e

AMFTEIZ, BPnrse B R TE Bk
RaeBpia) PR SErsE (T Bedksl o
Bth2 O S LI+ b0 ERIEY —1F% v b
DFEFEFERR ] GRETE S : 25560395) D—BR & L
TITONTEHDTH D

Fo, AR DOT — & BT L - ERTART Y]
T T HOE ) I X DRI AEGEERIL, (—/M)
BRI HEEE v 2 — DRI L HYERTE
R v AT LRI EFERRE [H ERHILIEE) O FB]
TR 2 HERTE S AT ORISR S 58
ROMGE] GREES :90-01) O—E&E LTiTh
N=HLoThD,

SE X

Lipe, Robert, et al. (2012): GPSBabel v.1.4.4,
http://www.gpsbabel.org/index.html.

J RS - R - (LAR T - R - NEE
(2013) : BRIEH 2 B & % 72 B AR A LR AR
XY 7 MU =T ORETRIL, HEEEER A
7 Lkl m CHE CD-ROM Vol .22.

JREE: (2014) - [ ES vy 7] X oHRE
MO —T7F 4 S aET— 3y, PR
7%, 55-6, 499-506.

JE S - BN - IR - K (2014) : H
LPTEE O EEREE FIZRB I S HERTAS AT
L OPNAEELEN R OMGE, (—W) FH2ER
PLAHHEHE = o & — FI] ] F25E R B 90-01,
http://www.eiseisokui.or.jp/ja/demonstration/situat

ion.php.


http://www.gpsbabel.org/index.html
http://www.eiseisokui.or.jp/ja/demonstration/situation.php
http://www.eiseisokui.or.jp/ja/demonstration/situation.php

