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Abstract In highways, accidental collisions against the rear-end of maintenance vehicles occur often due to the
driver’s delay of the discovery of the maintenance vehicles. Many of accidents occur in the nighttime. If drivers can
recognize the presence of the maintenance vehicle from a sufficiently long distance, considerable cases of accidents
may be prevented. Taking into consideration of the nighttime visual characteristics of the drivers, we propose a
new method of display for variable signboards equipped with maintenance vehicles. We can control the contrast by
feeble lighting of the LED’s of the background part which are usually unlighted. Through a series of experiments
we could confirm the efficacy of the method with the features of conspicuity along with high visibility.
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Fig.1 A typical variable signboard for road maintenance vehicle.
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Fig.2 Glare caused by high luminance.
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Fig.5 Binocular visual acuity with subject’s.
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Fig.4 The presentation sequence of the visual test.

TE OEBORRIX 20[mm] &7225. FHHERHEREREER
L, xf%&ie 2 RENFRERE 100[m]) 2B RV L&
Bl

AERTIE, REOMEEETERICT /¥ AIELEET
M &DELERTRIBMLOSBEE LTHRBEEIND Z L EBLID
BEORTOERMIMHRR LRV IR 2R, £/, &7
FDORTAN—%xtGR e Ul EHIERER TIIBRFOERES
ERENDILEEREL, EREOFERTRE L. EBRTIX
FAZ® 500[ms] FTL, KIC 300[ms| 72 EUERT L= FAD
EfEZRETRTT AL L. ROBIERTE TORRIX
1000[ms] & L7=. RROFNER 4 1FT

BREIT, RENENTRIRVE) GRS TRTER
WA LS2EFNTH o, REENEERICRADHMAEZELT
B EFVBEHEENE, PLI2EEN->THEE, RE
PRBTEIRAFREMELZRE L. ZoOME L FRTEBD
PERE A RIREERE L LCRB L. Z0ERY, BEORTIEE
EEZTCEMmLEZ. RTMEIL, 20(cd/nf] 75 160[cd/ni] F
T, 20[cd/ni] HAIZEY, HREIEE OO LRI DI
THHT U FLRIBFTRR L. b, EBRFFICEVTE
FATHD THHEROEE X, AHNYICL DREEENTFE
L, 0.01[cd/ni] ASEHAI Stz

2.3 #H B &

BRECIEEERET, EEGRHFLFE20~30 ROB%
S5AZEAE. BERREORNE, RITIFT. HBREILT
ERFAMBATICEZZ 15 SEREMD TH LV, REORAS SIC
FRNESE S d & TERETH

RMOBTAE [cd/m]

X6 HRFEORTIEE L IRDIERE

Fig.6 Visual target luminance and visible distance.
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Fig.7 An image with feeble background lighting.
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Fig.8 The presentation sequence of the visual test.
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Fig. 13 Comparison of the maximum visible distance results with

or without background lighting.
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Fig. 14 Luminance contrast and visible distance.
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Fig. 15 Luminance contrast and visible distance.
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Fig. 17 Binocular visual acuity with subject’s.
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Fig. 20 The conventional display method.

BEHREEE LB L TORABERMISE, HTEEa MR
PN EWERT CRIBEEREOR KR E L 25, Zhi, B3t
FAMDOREEZT, 2FEOIL TR IPELALBED, &
DFVIEE D 7R M TRIFVERBENGEONRVEEZ
BIENTED. ZOREND, RAERAPERETRAIIE
EERELERUTRABAMOE TETS D Ehbhoal. L
MLdh, LoEREEFERALTYL, D3 M7 X MEH
TRERFEL B L CRIBEM M ETI2NREFTHI LN
FRTE.

6. MRO7 27— +RE

BEabTRA N ERBERBOBEIERICLVELNIC
Teofed, RBEMNRKRERZEEaL MR MRED, &
FLLRRLTERBALLRTEOETRELIIBL RV, £Z
T, REORFTFELEBETIRRFERESTERRL, Z0O
HR2AETH7 o r— bAERITo .

6.1 BWEHE

WROEFITHEE L, REFELEALLH LV EHIER
EBLATNTEEBEL, ERABICNTIAN—PEEBEBTIH
120m O RN HRAB L TIEE, TOHREZEZE L CHEV -
FKTRAFL, ERCERATHVWORATWS REEET E/
Bly OXFRTEAVE. #BEZX, ORLTVA, QREZLL
Rdy, @BIXHRTUV A, D3 EICONT 5 B CE
BERD. BEE REFEOESLEMIBOT, +21R
V, FLIERRE, 0RESRL, — 1RPPB, — 24
BE Lz, HREIT, 20 BR~60 BRETOEGRFLF
DELIBALTHD. iz, ERRBAEZ&RIT T, HIRZAHMH
I3 A FLTHEVW.. BEFEICLIEREREBOYRE
i, BRLEVEBEEELIBEE AV, TRATEE X
ERICIYVBROLEEMIMELIEa PSR MERDEHIRE
L7 20 & 21, MERRTFELRERIFENERS
Y

6.2 AEHKR

X223, RAEFBREZEHLILIT77THS.

FRENTT X2, REFEICLBIRTIL, 8EBOERE
N7 T RFEE L, L2 BabRd < A2RR2TVRTE

21 RBELERFFE
Fig.21 The proposed display method.
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