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Abstract In this paper, we discuss road-vehicle communication using LED traffic signals. We use visible light
as a communication method. Generally there are two kinds of receivers in the field of visible light communication.
One is a receiver using only photodiode, and the other is a receiver using image sensor. However these receivers
have problems such as weakness to background light and slowness of communication speed. Thus it is difficult to
apply existing receiver to this type of communication. Here, we propose a new receiving system for visible light
communication applied to the field of ITS. Then we had done a basic experiment and verified the effectiveness of
our system.
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HE2EICX>TSNR ZREL TS, & LED ZREWE
A0 OSNR X 10m T# 15dB, 20m TH 5dB &> T\ 3.

¥z, BE [T IKE>TH2(b) DES LY XfHE PIN 74
r A F— REAVEBAERIMTON TN, HEEEERE
FIFELAULBITER LED E8HTH3. TFEFMEHR
(Frequency Modulation) L, SNR O#[E#®{T>THD, 10m
T# 26dB, 18m T#H 5dB &> T3,
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-84 -



BER, REBLLTI74 M A4 —FEELSTESS, LED

EEREEKIZBRICZOEXIGAT T LB L.
2.2 AA-DHEUY ,

LED E5H@EBRL BT, REMicA X—I&¥ (B A
Z) BACVCBYATFLBRREIN TV [8],[9). HHEHAS
LIENBZETL—LL— b TRETER A ASZAY, KRS
UlcEc 2N THEE2ES L, EE8R2TS> VATLT
55, LYREL > THEHLEBPEMIC oSN, «
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(3) 7 MAA-ROWEFEHETE S &L 5% EHE
EfiR
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CREBTERTABMERD ANB T L T, BREMTOM
ERRSRERNCELT 3 C Licind 3.

2.3.2 REZERORME

FRTCRULEABZUTOLS ALK, SEERT 2
REBTIIEERBLEENOBENEERTEDIC () ¥4
JRARZ 2D, (b) 7ZEITF4y Y LY X (08 50mm,
f=100mm), (c) AW/ A—Z—=I5— (V—TAT7AHXY
Series XY20) —#, (d) Fa2—TEBN—T7 35— BERRHN
F=175:25), (&) TNTV V1T ML ZF—FES2—V (R
2(c) TR b= A8 5460, RAHHERE ¢ =1.5mm. YT
PD E¥V2—)V) BFAVLLATVT, FhLHAEIDLSCE
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SILERREATSHD, BEEELWSIRENDS. (a)~(c)
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Narrow-angle camera image
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B 7 BREFEORT

BRF 497 LY XD YIcX—LL VX (Nikon 8 Ai AF
ZoomNikkorED,f=80~200mm) ZHEW\ T\ %.

2.3.3 BRRUEMcIIBESE
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THIREFEAASE, FOMACEEESh L XLEH
EbETHEBFHIAT L UTHBIEL TW5. BHiEH X508
P EEE NN A=A — 3 S5—HNEBENT
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LOBEPOICTELS IS—DEREAZFETICLET, R
QB H A SERATHSNEEBET 2T LA TES. COR,
74— Ry 7 )—7i PID Hl@ZAVWT W3, PID §ifge
i3, ANHOREEZHAEE BEEE ORE, TOBSD. B&
VB0 3 D0BRCX->TIHFSHEOT LT5. FEOHE
TR—BHUCAVSNh3FETH, KEMEPRTRAL— XK
HH TR 3.

2 DBEOH RS THBLEATH AT, BENRETAHE
£ (BR) T3RDIEHENS. Dk, RUDHLHEEHA
STk o THEMOMBHHEEZEBTEOAMICEHATIAS%
P, RICHEFH ASHEHBEREL LIC T4 — Ry JHIE
175 T L THEWOBBEITS. 1 DORSHLOBEZK
Z, ROBEBLOWEZHET S, BULRELASH
HWEHNTEHAEEROMBERZTRL, TORRREFIAS
TEETS, LWI3ON—HOBETHS. 6 i ORED
Tay IEERY.

Z OBESEOBFRHEY 30 EBET TV LIE

Demodulation Circuit

B8 ERRmRIER

Transmitter Proposing system
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B9 EREXORROMT

B ARL, BEOXRETo/k. TOKR, LHEH
ASTCORRLEOHDOBRED, —HOENAL—XITA
fe. BREORTEE TIIRY.

3. ZEER

EHFETHEELRZERE2RVTRD 2 DOEBRET- 1.
—DHRBRBRDHNEE TOERGEER, b5—D2REND
BNEE T ¢ BER HIETH5. UTTIHSDERITON
THRHUIBRS.

3.1 BEREEER

RIESOBFREDLD, 7L TERERBOMBBRLE
LT 3P TEBMTAB C L2RT D, MHAES
EREOERETo k. ZRIIBATITL, BEHELTHESI
$2 &S5 HEHEEEKE 16 D LED 7 L—%2—{kLizE D
RRABRLE. ZTULTEREREEERE m R, BER2FC
Ko THHTHTERNBEEINZI N ESHOBERELE. Y
TEEEBRHEOEDOEHRNE, BHARCOWTHRAL,
BERICEBRERRBNS.

3.1.1 EIRIC X3 XERORE

FERTRBERORMIC, HEHICLS LEWVELEDS
BfTo7. LED BB HEELDOT, EWTR LED U5
DHFERF OMRL BMEDEELTNTE, HASDI vy
Z—HERFEDB LT, FELED HOBEBRTEHNTE
3. FLTOTHEBR-oRERS:, HEcX3LEWHEL
T 2MkL, HETS. ARV XTLORERUEOM
HHOEREOT, ELURCHLTREBRTRCOXS &l
ZHDRBVTVS. SRIXENTLED 882 RIHT S
HIEBELET VIV ALEZEAL TNV DL D THS.

3.1.2 EAARK

FEBROTREFARICIE PWM(Pulse Width Modulation)
ZEAVTVA. EROED, FEBROENIRY AT LOBER
BRT A LEROT, EHEARCHEL THEORFZTS HEE
ot FTTHBNFRICEREZERTESCLE, X
MEOE(IC X BEEDHEN TN LA S55EE PWM 2
fERLE.
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3.1.3 EREROERER

9, IT5-REZBEERTDEVESOEEERT . %
DIER, LED ¥HWPD EVa— Vit AS LEc—BOH, T
MlHHENE. Thid PD OREFD 1deg F&, FEFIIE
BHTH5.

RICBRZ LN bma®iTolc. TORKR, HIFBOBE
AEEERN KT - BEEH I 24[deg]) KB TEERE
BHhLTHLREICERENM AT, RSP HEORFET2L
FHETE (E9).

3.2 BER REXE

EEEEEERITS L TOERER L UTEZERENTIO
fiEREE L, BIOBNEET BER ZHIE L. EBE
10 B OB NI BOFHRICKERBN (B K TiTofe.. XEH
B 10 DX ICEROESHLFAICEO (LED192 ) FE
L, FPGA R— Rlc &> THIERTo 7. 2UEHIX 3(b) 2
B, LY XOHEEERZ 200mm #8RLE cOLE, L
Y ADELERE S PD OAEEEROBRBN S T+ LA 4 —
FOBEBTARN 0.4deg ITh>TWVB. UTTEHEANEHHA
L, ZOREBRERLERRIBND.
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ZFHEARIKIE 16QAM(16 Quadrature Amplitude Mod-
ulation, ERIREEN) Z2HEAL, EXARBSHESE
(OFDM:Orthogonal Frequency Division Multiplexing) #17-
T3, BYFTECRE—RFEERVE.

16QAM R L EIBlIc T h Th 4 EEOERRE, 5
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2 EBR{RE TR T — 2 BB R U AR L T35
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E0HVERLEENCTET 2 L {BITARB T LNT
X3 Lo, PWOREROHEERRAICHIA U LEEE
EEEHRL, AERONEDRE LFTW3E0THS. it

—RHFEREVFTEARD—DTHY, V¥ ./ VDERITE
¥ BBRAESEBIGEOHETT « VRGBSR T 55
W LTERZBEDTVB3LDTHS.
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BREATVSA, 100m HERIKE-TIZ 1072 £, BLER
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TR RBHEZZ DNBDIE, SEORRICLLS Lk
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X 11 BER HIEORKRE
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12 PD EVa—bD/ A XNV
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BohlR, 100m TR 1072, REDLTZARVEREZE
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SHIETHNESET O BER il L2 B3, BAmMic
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ZO®RENTOD LED BBERH7 VIV XLEKRE - 586
LU, B REMCHIT 28MEE T TOBERRET-> TV
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