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(Abstract)

This paper mainly proposes a new method for creating indoor map data, needed to implement
an indoor Location Based Services (LBS), and an audio navigation system.

LBS continue to develop rapidly through the civilian release of Global Navigation Satellite
Systems (GNSS) that were developed for military use as represented by GPS (Global Positioning
System), and through the costless release onto the internet of map data for commercial use. This
is not only used for navigation of moving objects such as cars, ships or airplanes but is currently
also starting to be used as a communication tool that identifies the position of people or objects
through smartphones, digital cameras or games consoles.

It is against this background that city dwellers spend the better part of their time indoors, while
moreover indoor spaces such as shopping malls and “eki-naka” (shopping facilities within a train
station) show a slight tendency to grow. There is the possibility that in the cities of the future,
department stores and underground shopping precincts, hotels, and offices will be directly linked
centering around the station, thus forming even more complicated indoor spaces, and we can
expect indoor LBS to be implemented not only as new businesses but also from the point of view of
disaster prevention. GPS radio waves do not properly reach indoors however, which makes it
difficult to obtain positional information. Wireless LAN and RFID, which use radio waves, have
therefore been proposed as alternative positioning systems to GPS, but the areas where they can
be used are limited and their accuracy is variable. Paper maps (floor guides) are created on the
other hand for commercial facilities such as department stores or shopping malls, but their
inconsistent notation and scale makes them user-unfriendly. Indoor map data is, compared to
outdoor data, even more complicated with regards to rights, the latest architectural drawings are

difficult to complete because of frequent rebuilds, and upgrading progresses at a slow pace. In




recent years surveying methods using cameras or laser scanners are being implemented, but in
the case of commercial facilities the labor costs involved in the after process of deleting people or
signs depicted in the photographs, and the fact that the time and area to take measurements is
restricted are limitations.

This paper therefore focusses firstly on a method to create indoor map data, and proposes a new
method to create these easily using floor plans kept at the Legal Affairs Bureau. We will discuss
the usefulness of actually creating indoor map data and publishing it as a map portal site. We
then propose, for visually impaired people who have difficulty reading indoor maps, a spoken
navigation system based on a positioning system that uses visible light communication
technology, and discuss its usefulness through field tests.

In this paper we firstly describe, in chapter 1, the background of LBS, and deal with the issues
of indoor LBS. In chapter 2, we propose new methods to create indoor map data, which is one of
the issues. We show that, by using the proposed new method, it is possible to easily create indoor
map data for commercial facilities in Japan. We will create indoor map data for an actual
commercial facility in Tokyo, release it in the App Store (the application download service for
iPhone, iPod Touch and iPad run by Apple) and study it. In chapter 3 we propose an audio
navigation system for visually impaired people who have difficulty reading indoor maps. By
asking visually impaired people to carry a smartphone and wear headphones, we aim for them to
be able to move freely within the commercial facility through spoken guidance. The visually
impaired person’s current position and direction of travel can be detected using visible light
communication technology through LED lights and geomagnetic sensors as an indoor LLBS. We
further review, through field tests, the user-friendliness of the system and its points of
improvement. In chapter 4, we discuss the new approach and evaluation to an issue. Lastly in

chapter 5 we present our conclusions and describe future development of indoor LBS.

Key Word(5 words)
Indoor Location Based Service, Indoor Map Data, Audio Navigation System, Visually Impaired
People, Visible Light Communication
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BV A N~OBFNEEER L. S 51T, App Store (Apple 239" %, iPhone + iPod
touch * iPad MIF 77U r—varoFvra— Rh—ER) IZARL, FIAE»D DR
RAEMR L. 3 BTIE, BRNHKE RS Z L ARG, HRESE O ML BE
L7z TEFRRBENV AT A ZIETSH. 22 TOHMHMIE, LED BENZ X 2 alfikim
5L o, SHIC 2 B TR LEFETER LI BAMM 2 EHE TEBLLT
WHZEThD., BRBHEFICAY— 7 ey RRVEESELTHLY, HHICEK
HENTHEEMBNZ ARICBEIT2 2 L2 T, BEMICIE, BERNORINL Y AT AL
L CRIfAYEBIE AN X O BRI 21TV, A~ — M7+ VIR S - S E oo
BEMIET S5 Z LIk v FRHZaEeIc LT b, FERRIC, KIKMTNOEER O BN
T — % ZEK L, FEEREZBEL T, YA T AOFEVBTRUHESLZELOTND. 4
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1.2 WEOTFR
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ATHELRERICBWNTMEFRHRP—E AL, VY=V AT 07 Bl L RE % H
R Uz, Bl21%, sinsai.info EMEEND VA MIEKY BRI — %L H BT,
Twitter TSIV CWIALEIEF R O K EEMEZNEE L, HEZX—XITF LT
PA MIERED 1 » AMIC 100 HS—V B a—&ik L, & S - BhEsE 4 [ wkk
(A L 7o 0 b WS S 7z (3] F iz, FEEFREFITEBIE A ITS Japan TId b 2 ¥ BB,
AEENTE, HEABE, A F=Trb7a—7EREED, IR TORL—X
BB A KBS D BT, WITHER  @ITIEDIEHRE Web 4 MR L7 (M22H).

[CARBEAF LN DEITEEEHR~ Y 7] L LT, 2011 4FES Y K71 RE (NHE
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1.2.1 BIFLT AT AOEEH

TR I NTEDOBIENLEZ 55 T2 DIC KE RIEBAE BT TE TV D, KRR
A, BEIC7 2 =% 7 AR 7 A X7, NIRRT TRIZ axy 7 OfigREL, ffiH
KA ETHRIE LEBEOERIC, S HITREBIC K > TERS L, T & o mm <o
W, KR, WKOER E O A MG DY, MO R X RWREETH R EMICH
MONIEZMD Z ENTEZEEZLNTWA[4]. 11 #RICAD EHETIE, WA O
ZIRKITTF IR DB DJFAGHI I fESHR S S c. 2 OFIGR 22 fEEHR I T ORIz EE
EWVIRENRDoTT2, £D%, 3—r vy /T, FISMo ETHEEHREREMRZR
FREMESBFE SH, WUBIN2YE L < FE, KRN HZ BT 5 2 &1272 % [5].

LocL, Ml b W7o 50 &R 3RS M & RIRBLINIC K 0 FHAICE 7223, REEZ IEMEIC
ST D FEN R o T, Z DT OMMOEEZHEE L CHIX BICfiE A2 FZ AL Lo 7z
HITE 7R ESE 2 0 IR L, WA 1T > TV, 18 AT » THRREN DN S RN &b,
PRI TN TN D003 0 b8, BT % 70 EfliE R E & 2. 2 ORI & iR
THEZOICKMNTIEIREZNTCTEF ey =7 b LTIRVMEA, £ XY ZAANDY 3
N Yrnsm ) =2 —%ER%LE (M3ZM). T LT, AYFHFRNEED 7Y
Sy VRLBICHBEIND ZLITRDD, ME - REOEMIME LI LIk, (#E
T a T DAL LT, SBICY YA 1 2 S AN O FEI I L 0 18
WUEDFIREIC/R Y, KRR KB Thd > TH T 2 ERMEMEL o7z, 20 HALIZ 7
D, BETHEREZFN LERNESRE SN, vT R0 AT LWLy AT A
(2 K O ALEREEE A TRIEEAYIC 1230 [6], 1994 T KE S GPS DIEH & 45D 5 £ TIZE -T2,
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3 Harrison’ s Marine Chronometer number 1 — H1

HFET [Repro ID D6783-1 © National Maritime Museum, Greenwich, London, MoD Art
Collection, http://www.rmg. co.uk/server/show/conMediaFile. 2757, 2013 4-7 H 8 H]
Dl BETIE N0 IS<WAS, HLIZBAT E 239 50 ¢ mDNIEFISEWRIRTH Y, HE
3 34kg bHD. 25038 (EFIZ I OBRATND) ENRT R RA =T L VIRY
T Lipo TR 2 ZTe. IERICIZRR, 47, #, TLTRAMERT 4 SOXFHNH 5.

17



1.2.2 HXORESR

—J, BUEAMLEZ DH0 LT KRBT 572012, MIKITESRTEOVOLESTHD. A
FXF LRI ZEsTala=r—rary LTt WHdEbd v, foai 1500
FEICHE NI A 2 VT« E=DEAO MR R OMB CERR) 121E, LE A2V T
BT AR ELEL TW D TIERWhESbitTng (K45H) [7]. £72, H<»
OigX (E721FHeK) L Wo e RBUGENRH 27035, FeHIITHIELZE M ORI & 12 s
ADEELLEEZOLNTNDI8]. ANMKZHE, Fir, 5252 L%, ZEMFRHEES &
ROVBARD B 223 [9], Foaid THRED « BB C Vo7l b & kY, AEZ OANE
STWD MERT] X [BEFS] &V o EFRICS TS, HIK A6 > TOE % i
TOHPEMLLT V. 2D, KBRS R E - BIEE O RICED - F#E
i, Z< oMK EZH TN D.

ARG 2R B X D HIBMERR L 17 AT 7 T o A blhE 7228, 0%, Ak L7z
rn ) R— =L ERNOM B2k, FEMZZG TR FEOHE () ORES &
o7z [10]. BURTIIALEEICER SN L8 Y&, GPS ZIEH LB 2T A
2Ry, MERAEZOEEREL, TIVFULINIHIBREZERT 52 LN TEHETIC
ol

BUENLIE A D Z & THIKAER T 2 Z LRk D L9127, MR H D Z & THIE
fLEZ DD RTSRIATED. ZOX IR AT AL HIMITREKOBRICH 5.
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4 Rock Drawings in Valcamonica

HHF [Parco archeologico comunale di Seradina—-Bedolina, http://commons.wikimedia.

org/wiki/File:Composizione_geometrica_chiamata_mappa_di_Bedolina_— Bedolina R_1_

— Capo_di_Ponte_%28Foto_Luca_Giarelli%29. jpg, Creative Commons Attribution-Share
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CTHhSEFICA?

<Tiiz] ol 4w 0) B0 ol=Jtf400LA A IS NF— KRB DET
Fa{H LD [EE( 1 A3 =g CC13200U~IL(26E) B9

43 B E7 U —F OfiiH
W BEOBHRWESNNICR > TEY, T THRAIRD. Z OftiXIIEHREN L
<, FEHREDITITRFRIN A0S
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3.2 BFEREBRANIVAT LOERGH

ERICLDBEANVAT AL, TEFENVAT L], [HEETA RVAT A TEET VA
N AT L] 7RE, ke IREOLTRH LM, KL TIE, MEFRSCET SR E Vo 72 f%
BEPDICENT D200 TEFRRBERENT AT L] LIESZ LT 5.

ERREENT AT LOFERSHTE LT, RHERE 64 (BHE 44, REF 24
F 18 Z) LBRIERE OV AR — MRBR & A FFOFMF 1 LI, v 2 B a—ETo 7.
BEIZJEATHEE OREIZRS VT, RREFESEOEFRENT AT JMIHT HEHA T H 5
ZEMHESNTEY, HERERE LT TBUEMLE] 2 LIRS Tns (7). £z,
WIR & [66] DFFFEIC K B &, B EMEIISHTRE IS H KR OEWIC L - T, EFEA
(RO HARRED R A B2 5 L W o L3RR STV A2, EROKEER [H OB O
(BAENLE) | \ZOWTIHRHMEiOZELN M= b o0, THEITHMOME) &I & -
7o, FZTAMSETIE, BHRNZERICIRE LB FREENT AT AOERIZOWT, FEZ
TBRAEALE) & THEAT ) BT 2 RN FIEICONWT, HREEEICEZE L2 [Mo72. A
REZIE, BNZEMEZY R — R T AV AT ATHHZ ExMB L BT, FEEEIZ~y RA&K
YERYOEL, R19ITRT NETIT) THEEE) (TE)) [ OMAE b TG L
BEREHNTH Do/, EFRENORBFIEICONTIE, NPO EANZ EIEOERENTAR
LTV T2 LI #5F2L7[66]. 4 v Z Ea—DOfE, RENLAHITHOH
FIHIZ RN L 7R ONLEEHRSC, 23 2RI MCHEORN N EE CTH D LWV o B R
EHERTHZENTER. £, FMENOITRIMZFRRA LIy — 22 LT, &
FIZXVELFRRNDLEICTHZ Ll MTHEFPOBESLAR =T Lol T
BHMOBRNNEETHD L V-T2 E2E7. LLEOR RS, AL TITIEM2BIEN
BEONHE, RN BHH0 &R BNTH AT AZEHTH L0 LT 5. BRI,
R DFAORERNFFIEE LTI ey 7 RT3 300 =1 Kil) O8H, Q) HE2N85
HEOHE ToR Y OMEEZ RN, ) BRHOREZMOE ML KETH L LT 5.
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el e T e T T it
i 40 1% 50 fX 60 fX 60 fX 50 fX 50 fX
HwWho 3 BEE) BEE) BEE) ENE] ENE]

TNV BB BRRANCH BRIICH WD &30 40fRTHRE FiRky]

RiEEZF TEEZHE 0 EHEY
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It f
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£ 19 HEEAY AR
HEAT I PELE 1T Pefenn
1 5w Bl A=t HEALTHRFIW RIZ
2 B J5 1A BLEt2A—Fn RoTRFaW ZoLETE
3 WA BEE3I A=V s> TR
4 RFH7 A B4 A=t rMLBRHY ET
5 RFJ7 A BEEb5 A=
6 RFJ7 1A L6 A=t
7 RTINS BEXT7TA=1bI1
8 RFJ7 AT B8 A=
9 RFJ7 AT BELLI9 A=
10 KEJ7 A2 BEL 10 A=
11 K7 BEL 16 A=
12 KFJ7 1A BEL20 A=
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3.3 BARHELFTHEABEEB IOCHBERK YV 2HW-ZT 7 a—
a‘.

ARETIE, TEHFRERENY AT L) OHESRE TH 5 rIHDEEE I K DAERIN T &
BAHIXT — 2 ORI A, S BICHIREK & - 72 G A SO W TRER T 5.

3.3.1 TFIHNIBFE I X DALERIN OEALME

EBNOALERIN 2 32809 5 HiElE, Al U720, MR LAN <° RFID &4 5 ik AL
SNTWD. R LAN 2R L2 7=UT, ERRESCRERI M b2 EI 0 L, (&
EWEET D, BECRHO—E A bihE o> TV D D, RAEECREED S, JEFHOBREIC X
o THLENGHEE DS B4 2 MEAER S/ T2 [68]. RFID ZFIH L7z FR b RIS, BRER
IZ L BALERGENEB T 2 MESC, U —ZRLEOF OB ER ST\ 5 [68][69].

F72, UWB(Ultra Wide Band) (& & % = Uxm WBEINASE 2 KBL L T\ 52370, 015 B
DI 10 A— b L W=D [TL], TRTOZY TIZEB W TOEE LN 2T 5546, 24
DR ZRIET D2 L LR, WEAR—ALER MRS 500D 5 [69]. £ DA,

B A Z R LB BRI &0 AL A2 i 5 750 (72] (73], o afilads
DR LHEATWDNT4], FHRLBEOAMAE S, BIT LM HALE & EREICH
L3 20138 L [75][76]. % ZC LED MBBAZFIH L 7= el G E Hfiic A IR L7,

FRINXEAN OBEE THIUTKHMOELFNICHE SN TS, FIHEOIH L) b REE
WHEDR B EZ T HZ e, WENIFREXRETLZ LN TES. £/, LED RHDOM
FHEPHICS L5205, 106 3 A— MVRREOFMAN THIHH OLEZRET S Z L 3w hE

5. BT, BICREIN TV LRI EZ €O EFRHERD 720, MOERIZ LD
FHRITHA, BT D EEEIK B TH D . BRI RFIHA A =T &2 K 4 127

BEIC H AREWN TIX JEITA (Japan Electronics and Information Technology Industries
Association/—MxtEHIE NEFIE MEBANEZEW =) 123V TRIMEDLIEE OB T
THY, AHEGEET AT & (CP-1221), AENE ID v A7 & (CP-1222) & L TREH 25F)
MT& 5. MrEfFHE TSI 21203, a8 ID ICACEF# (R L) 28oiAR, |
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B ERICERET A2 HELH LN, SNE, L0V F—2 B/ NS \Wwa=—772 1D Z%E L,
ZAE LTI — " L CALEE 2 BS T 5 HikE Lz, 2078, KifET
WEATHRSE ID AT A —ck B L CHEHT 2 (3% 20 21R) .

LEDHREHH &

AR ST E N ]

R

Koo b7 LA AR

44 FIHGEE OFIHA A —

7% 20 AIFEAYE ID AT A

AR FEAAR JEITA CP-1222
B 125 U8 ] IR — 28. 8[kHz]
T — X R 4. 8[kbps] 4. 8[kbps]
rik 4PPM R0 4PPM
EET—4 128bits 512bits
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3.3.2 RBRNHXT—& OVERR

BRERERSE N~ » 7 h LD 2 LR TH D0, IEREZRALEGROET 1, R
EEHLENT LI, EM2ENMNT —2Bne s, BAMIKT — & (X 2R
ELROVO—HVEERTRTZEHTED. LnL, v~y T R—Z YA FEIFLD,
BANO~ v T2 2RI o858, HEEERCTRET D ZEnE. HlxX, B
HDENSODY—ALVARTFTES = araEx 5 e, HBERTHR—T25PLEE L.
F 2T, AR THAT 2 BN T — % O RITHBEE R L 5. BNHIKT — 5
1%, 2 B TR LB RICEBR S LTV D AR X 2 B KYE T 2 FIETERT 5 [77].
F S DI R 2N 260 23D 1 LW o Te @t EOER AR E L TR Y, ~SHAbRHSh
TWh. Fi, #ELBEBREDATTD 2 ENHERZD, BT EMHBRNIXT —
ZEERTE S, F£72, BEFRENICITHME CORBERNLEL 2D Z L2 D, LED
EADALE 2B TR L, /— R&T 5. 512, LED AR OmERE Y 7 & Lizx
v U= 7= &lEpld 5 (MBS A H /NS WHAPLEDBAZ £ L T D).

3.3.3 MK ZRAW-H#IT L L EREEH

FIRE ST AT 2 5iEE LT, BIIEh—F s —va v A7 ATHE GPS
N o BT AR LTV D, Fin, RAED [T81FE AT 2> D O wIHYim
FBlC XV frERH 2T, EITHRORNITIBEGHRICESEFIHEOME 2 HEL TV
L. SOICTEES 19 ITKE 2R L, Yy nkwrhEBBRKO~ YT T
THIEZMIET 5 HETEITHREZRZRNLTWS. LrLELL0HEL, ARSI
HE RN E FHBGhbRnE WoIff 8 b 5. il o T HIER ORI D F T &
BT 5 2 & TR L2 ZNT 528, AR L7z, SmoER &0 d 2 BNZER Tk
WG ELIND 2 & oTnWh. 22T, 50U LED BB NIk W THIRSR DT —
BERGLCT = X—R ML, ZOMEEECHELRZT LT RE L. £, [
RECRNHIX T — 2 2B A R L CRANT 2 2 i Lie. #EATH M & Bl o R 7k
A 46 (2R T, 1L UHIZ LED B L 0 % 55 Al 1D 2> R TEMA BUS 9 5. Kk
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I, HRESCE D LED B T OB SR 2 BT 5. Ok, TG O MBSO fE %
T =B R=2ZANPLEGF LT, ZOMEEMNHELIZTT . RIC, HHASORE B
0> LED B O IE 2 IS L, T moME & EREE J T 5.
LLEDZ D, RFETIE, BNERICEWCHREECTH > 72 Ef2efr B ® & 1T 51
Z [RRFICARRT 5 7, RIEDGRBEEIN & BRI T — % L iR O E A4 A b
HETHERRBENY AT AOER % BT

74/»(9 REE HFTW TR-IE #BAC ERD  IAFOEILEG) 117\@711(0) I FU(WJ ANFH

R R A Y- I i B R T AP =1 )

136412 34638 EEADIE)

X 45 RAHIK T — 5
Dl M OFIZ X D FF RS LED IO E. HFUdiIry U —2F =%, hA L

R g TETRY N — I F— A RNER S TN G,
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1. LEDEEEH D#EEAEE S
(f5 - d6#834.63793, F#£135.41188)

A 4

2. HERY Y —hBiRERO M E %S
({8 : 115.01° )

A4

3. MR OFEE
(=107 )

A

4. ROLEDD#E EHE E RS
({8 - J6#834.63796, F4£135.41191)

A

5. IRFERLEH S R OLEDIRIE O & iEEE + B H
(f5] - 306" /108F750H 4X —bo)

d = mod(( a - (s— j)+ 360 ),360 )
a @ BUEH —> BN (0-360)
s ¢ EEARDME  (0-360)

J ¢ fHIEMA (0-360)

d @ Bk i (0-360)

46 HETT 7R & RREES H O IR
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3.4 BFEREEANTVATLADOBRR

AETE, EFERBENY AT AORIAE & REFEITONTE S,

3.4.1 EFERBEANTVRAT AORE

3EIMITTORLEEREMEZM, EFRKEENT AT LORGFETo. VAT LI
X 47 (2R T8 Y, LED R ZEHR—FRDOA~— 7+, ~y KRR THERIND.
A= 7 x v OERPETH, T UARLEH, BEOGS LR AR o I ER 2T
Vor—va R Tnd. LaL, ERBMOEHES CHEXRZ KD AR T

RNE, HRESEICE s TAERA LD D, ZZTARVAT AT, BEEEKEY vTF
FTRORTTHENTE LR DI RE L, FEERDR EEZK -7z, BEFEOHS EFIEA~
— b7 v OFREHERRE AV, AL B AE R O USSR IR R IR OB T (TN AR & e
no/FY =y ritor 7y FEEAZFIA Uz, LED BBYIX rIHEEE I L 0 Ak ID %
EEL, ZESIEIINEZTRD. Av— 874 U Bluetooth 1T X U ZE80 6 ATk
IDAZ TS . Av— b 74 EWi-Fi R CALERE AR O MLEERE A2 Z TR0,
ZNONFIZAEDET, bONPUDEFLIEER 7 7 A VEARL, ~y RAREET
DM 2> TV D,

RICT AT DR D Y — o A% 48 (\Rd . WIDICFIHAE ZA~— F 7+ O
ERWL, BRRBENORBLZTRT S, A~v— 7+ o FHEIZ, HRIHLOME
WMPREANSNDOT, FIAETESRBEELHEN LHAMA EFRICLY ANET). K
ICA~— b7 4 T ER 2 AL E SRR ICE L, SERKAZITIRY, FHEICEN
T5H. BNKTH, FIAFEESTZ2HGT 5. BT, LED BN S /4L 1D 22542
&, P46 IR L= FIHIC XL v, ET M LRz HEH LT, FIAFRICENET L. 2o/
HAHAME CTHVIRL, BAHIZERE L2 oFHFIEZA~— 7+ OEHEZRHL
TENERTT 2.

100



3.4.2 EFFBREEAIAT ADEIE

SEAM 1 EH TR LERHARICESE VAT LOEEEIT-T-. VAT LAOBERE
1%, Android 0S TEMET 2 Z LM E LR D728, BFAMED EWHEABRFEERBEIC Eclipse
EZHAL, Java SREICE D T SV r—va UV ERFELEZ., A~v— b7 4 VT EFEER T
FIHT Y=y 7O P-0TC ZEH L-. £72, 7AMRETIEH I 1 HAY— L
7+ EHEL, BMEHORDY & LTI O R ID 07— 7 L — L2 ERl L,

Bluetooth #H T L7z (£ 21 &2R).

LEDAZEH
<

LR
HIHHSEID(128bits)

h 4

. Bluetooth
J B &b (THKIDS) X
. BE bzl fiiEEREAE
(( LB TRRS
~v RT7 > ®
Sl W

X 47 FFREENY AT LORERX

il A DOEFROKEBSALER WA LI T Y =y 7107 77 FEREETH 5
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FIRE

2=k TFAF I EERRS

g (SHL) J | ToTiaEtssEe
o7 (L EEE | ]
EOHOEA D —— [T
BOHAN EE) | | g
155 §
B e
428 i
< --------------------------
KD
D i
KEREEAIGELT A1 - 2R
KT (B ‘ R

X 48 THERBERNT AT LD —r 2 AKX

# 21 BHRBREE

N—VF)a
B a—%
0S

e a B JE B BT

A 7 )b Core2 Duo 7'u - wH— P8700(2.53GHz)

Microsoft Windows XP Professional

Eclipse3.7.1 , Android Development Tools, JDK6.X LL k

Av— N7+

0S

Panasonic P-07C CPU OMAP3630 1. 0GHz

Android 2.3
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3.5 EIFEBRLER

ARETIL, FHEBRONRZRL, Bt LT OO R EEBRED A L Z 2 —
WZOWTHERT 5. EHiFEBROHMIE, KR TRETOIEFREENT AT L0H A
WCOWTHERTAHZ EThH S,

3.5.1 EFFER

ITU DI, DG ID 231595 LED MRBIZR B A RIFICHD A0 7. FREAHPIE 49
WY, HiE 1400mm OF ST, EAR 1076mm 7225 K OICEREL, Z OHFPHANTHAE ID
ZZIEAREL Lz, & 5|2 LED IRBH F ot | 1400mm OF SI2HB W T, BR 2 v /S A & i
HALZ IS UM A 23t Lz, ZORER, 407 2 6-157° O THIRE A O LA i
ATE (K50 M), ZOKMEAMEME L TEITHMEZRI L TENEIT.

I, RERCHEHRREGE IR AT L2 EBR LT 50, " 1D O%(F & i
YHOu s ERETSHE LB, WREICA VX Ea—EToTn. FEEERIL, HHEA
KBRS B HE AL S O 1 245 TC, 6 4 OBRREGE & xR IITo 7. S D&
P, FEBHEREIC OV TIEE 22 12T,

WBRE L, ZEHBREORA~Y— N7+ U EELLIRT T, ~y RRUVE2FICESET 5.
BATH, AN D OFFNEZ 2L 2672 0E 21, ~y R34 —7 =7 Re L,
Ny RNV REGPC AR PafS, BEaZERR X HIc TR L (X561 ZH1).

Ko — 2 I 52 IR TEY, ZAOkEAL— MMS ) IZLT, ZHM M LES
—(G) & Le. AZ— Mg BH) 26 A—MLVE#ELT, UX—ra2 735k 5k
DD, EDHKk, 120 A—FVEELTCE ZATHIZHNY, 5 A— MVEELCHNZ
HI) R A LT/ 5.

FEERIIHERE 1 4T ST, [ EUDICEEFIEOBMAEZ L, ZOBEFRKENT AT
2 FAF o T HEGHIEIE £ T L7 (K 53-54 BHR). A7, LED FBEA T CHuUS L 7= "
J6 1D & ISR DM S, K46 TR L7 FINECRE ATV, B ICHEIT 7 & R4 22
WL,
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Geomagnetic error (° degree)
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LED / Visible light ID
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* 22 EIAEFERNE

PBRE A B C D E F

el e e T e e Bk

i 50 fX 60 fX 60 fX 50 fX 60 fX 60 fX

B AR 554 554 554 E E E
BRI BRI B2 s ik FfHowr 7o
HREE HEEE 200 (229 N
ZFFo ZFFo A

AT DARDL B B B NIV SR = AL R —

RIS RIS RIS

AR Bh<Tw BhTw EHALZR FICER ®ICER ®iIHA
IRWIEBET Wi Ww T5 T5 T5
T TIREM

P 2 it 5 D HiZ1-3| Aiz1-3[E AiC1-3[E  HIZ1-3[E HIZ1-3E] FI2HKE

A FREE FREE FREE FREE PR

I 201242 H 14 H-15 H

Bl KBLATC =4 VL A4 —

F HHEBENT AT MR, TORICA A Ea—

Fhp=—2 Tuy T4 A~ M L (5 REE)

KBRS LED M — AR TR (5 265 # (NW72075),

ZlEdm— 2 ~— 7 4 (P-07C/Panasonic),

~~ v K75 (SENNHEISER)
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53 FEERESY

R ¢ X 52 1Z7R9 031103 @ LED FRBAN S 2 2 — NS AT TR, RHOHKOHRNIZ

wHRYEEE(E Ao LED HBBA (031110, 031114) "R 5.
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ol &

| T

B 54 EERT—
S B - RBE (FL U0 v YY) RAMERDEFERENICENBITH. TR
DHEHEZER LT, EEPFTIZHENTND.
Wh ) AR K BT 3 B ek b

3.5.2 EBRRER

FIRORER, 34 OFHEF TR — M2 LICT— LV ETREELL. REFO 3ATET,
W OBELR AR CHER LR S, T—/WlY F iz, T Hmor 7L LT, #ERE D
& AT LED MBI T o RIHE ID & RGO A2 BAG L 72, A 2R1E, K65 D 7T 7 (2R T7i8 Y
42T LED MIAE F TRIADE ID 2 IEFEICHIGT 5 Z & B TE 2. EI2H IOV TIRE
TIL66° 225H-59° OFPHATHIELLEN L=, LED BBIDONLE Z L2 HOREZENRRR Y,

HIRZEDFPD/N S o T2 DX A IDN031103] 23245 L7 & 721, 10° 72 5H-9°
Elpote. Fl, WA ZLICEEZEONRTOENH DL L LR TE L, ROLE LS
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M OFRZEZ FLEk L 7= OITHERE CHHE) TH Y, 13° 1nH-16° Lleolz. —J, b
TOERHS>T-DOITWRE E(REH) THY, 66° 1H-37 LinoT-.

180.0 T T T
| | | | |
I I I I I
1500 1 I I I I !
I I I I I
I I I I I
1200 0 i i i 1
| | | | |
| | | | |
900 i I I I !
@ I I I | I
o
& 600 | l l l o l
~ | | | - | |
[ .
S 300 | e l o | ol |
] O QP TR, I
S oo Ao 5 ‘Ai e S N )
= ! NS GPE-ELN AR . BTG 3 N
2 o $ i g —————— ﬁ T a TN ‘g
4 | A e Y 3 | | e
é‘: -300 r = i i o i * i i i A
S I I I 4 I I I I Q
S _ L | | | | | | | A
60.0 i i i i i i i i
| | | | | | | | |
| | | | | | | | |
-900 r | | | | | | | | |
I I I I I I I I I
1200 | | | ! ! ! | | ! |
“-O - testee A - @ - testee B A testeeC “ A - testee D -0 -- testee E - - M- - testee F‘
-1500 r | | | | | | | | |
I I I \ I I I I I
~180.0 | | | | | | | |

031114 031110 031103 030210 030204 031106 031107 031121 031102 031115
LED / Visible light ID

X 55 HRE5R DA E ik

3.5.3 A vHPa2—HER

FBRE TR, HBRERBICA V2 Ca—% Tolc. WERITZIEIZE 7208, AiwC Tl
(i & AT, BRI DS REICIR > mNRIC OV TEILT 5 (R 23 2 ). o
HEEND, ERRECHEBOZNIZOWTIZREL oozt WomEAN K. — 4,
REHENDIL, EBITHRARENOZ A I T2 L0 EMIZEDELIMNERDD Lot E
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# 23 FHEFBRICEEHT 514 4 B a—fiR

PR FNPERE (G2, EAT5H, HED IS 2E R

PP RENITR < 3o Tz

! sy 7 RYY g ANTHDERNBOWR, 8 HHTH R
TR OHEEORNITR L 450> 7=
’ HEBEL R o7
C EEREORNITEVWERZ BRRVA, BB TE TR
PR RN TIEIT DD, ETHMBELT 256 (BEWRH -2, NsH
’ Do TR IZH RS LTA LW
: REEIZH L TELLS (HEoES) SMTL TV OINEICHRE TEL LI L THL

vy

F ETHIITEVHEIZIELLS, B A I TIZEDETERALTHRLY
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3.6 Z%%

AT T FHRISEA Y AT &, BRI & AT H ORI S0 CEREB <5,

F7, FEIHEBRBEOAL LV EZ a2 —FROELZIZHONWTIERS.

3.6.1 EFERRBENTVATAOEZBE

ATOLED BN G AN ID ZHfG 35 2 L3 CTE, mARSZE L TEFHRE SR
WT2DZENTE., £, HBKOMIELRAZ T2 2 L TREHHZ/ NS 252 LM
T&7-. LovL, A% ID 1030204, (0311155 > LED FREADALE T+30° (1 B¢fE) LI E

DREENHTZZ & T, REFKICE o UIRERBITEMRTE 20 o7z, ZORKIE, K
6IRTIEY, A— 7+ EENDLA Ny I TRIFTHTL TN D Z LT, #ENUC
EHLRVHIBEROMENETHZ LITERLTWD LB 2 5. FRICEENKE Do 72 il
Ot ID 1030204 % 52f5 L7-fpnid, #BRFE 2 EE L CHRN2fMmice s 2 &b, KREL
A= 7 BT LESTEBZONRD (X562 2H).

IO Z MR T D72018, FEERBRK TH, A~v— M7+ 2 FICHD, EEL
TORIETHT LIz, ZORER, KSTITRTHEY, HMESRORZEN 8 22 b -287 (1 KFfH]
LIN) O#PAICINE 72, ARERLRNOA~— 73 2 FCHEEL, HI7T562 ¢
IIREECTH D03, AIENEIED Z L7, L bRy ZHEIZEET DA T hividxt
JRTCEDEBEZXD.

U EDZENnD, KAT HEAHABEIC LY ZEMICMEFREBIGT 52 N T
&, MR AMIET 5 Z & THAT A & R & EVENTLHZENARETHD Z &
R TZENTEIL.
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LED / Visihle light I
X 57 A<— k7 4 v EEROHIBER DR
3.6.2 A UHFEa—DELE

A D> DIINLE FH R,

AT L IC—EDOME 2G5 Z &N TE 2. EBITHmOR

WHIEIZZ vy 7 Ry v a SN, BlziX8 i (i, %77, &£ -4, £ - ARV
Ui, fE - ARO%RYT) BEOKE TRANTLSE-FEHELT, AAEICERTES L9
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T2 LRNREBEZOND. £, HRESHIIITEEEAZERS S0, EFREND
A I TIZOWTUIBTHEIZHR D Z TG MNERSH D, Fl2iX, A HERIT
ZNTHOTIEARL, BHTHEEICEDE, 1| 125 4 A— MVEREFRTCENZ RS+ 511
WMAhEZEZDVUENRDD. —H, REENPDLIE, AVEMTH-oTHESEIHEIZ EN
WEECTHD LWV mBERRH o722 L d, LED BIARICE W T HLRANLE L L E 2D,
ZDT=DIE, PIZITINEEE oV v A v Y E2F A L HERIEZ ARG hE T,
RomE NEL LIZEHE, MEEREMLED &V o BT BBIEZ MG L7,

UIEDZ b, ABIFETRRET 52 EFRBEREN Y AT A%, BHEICBN T, #if
LA~ — b7+ VOEEFECZ, ETHRORNFESCRNDZ A I 7 2lET
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