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Method for Evaluating Performance of Wipers
Based on Visibility
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Quantitative evaluation method is required for performance upgrade of wiper because there are no clear criteria for evaluating
wiping performance in view of visibility. The purpose of this study is to develop objective criteria and methods to evaluate
wiping performance by image processing. The proposed evaluation method takes into account visibility by measuring contrast
sensitivity in spatial frequency based on multi-channel model. It is concluded that the proposed method is quite effective in
evaluating wiping performance because there is a good correlation between verification experiments by this method and
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subjective evaluation experiments.
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Figure 2 Area for evaluate wiping performance in

JIS R 3212.
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Figure 3 Contrast sensitivity for sine-wave gratings is
compared with that for square-wave gratings.
(Campbell & Robson, 1968 [12])
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Indicative pattern

Rainfall environment

Image processing and
evaluate wiping performance

Camera
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Figure 4  Outline of system for evaluate wiping performance.

B 4132 DB 2 FIZESW T A 2SHRPERERH > 2 7
LTHD. 2DV AT KFI— DTG IE IO R,
B AT L OGBS E TR L TV D, ZOY AT A
13, BNV BRI 2 AHRE WT HE 70 FEBREE I CHE AR 4 RUBR E T i
FICREL, BRRETTA 2 FhEEs. B ATIER
FANORFNEICHRE L TR RAESmE R L, 55
M- Bl A BRAL PR LV T 5 Z & T, UA RO
PREZAHMET 5. OV AT ALY, BERRORRELE D
A ROMEE B S E D Z & TEEMEICHB T 2 HRGRM
a4 5.

3.2 ERONERE

EGABIIIRFT 7 — ) 2B a v Tng . jRg L
MR U C—E i 2 L IR 7 — Y oA A 1T o
THME T LRI L, R AR A SV T T o
TW5.

T 7 — U 2B EHWD Z LW 2D A Y v
FB D, —ok, s L HFE AR 7 ORI R
57—V TEMAE THIT, B AT OMMAIRE R LI
LB OBENT /2 BAAED X U K 2 AT #E R D25 H)
EMADIENTELILTHS.

Fo—EHAZ L IR EZTHS LT, NIV
—va CRGELBMBIC L OMEEfRIRTE L. T—U =
BRI ED N T r—a VREEMZ D IZDI AT
(BB E AT 2070, fRTEFE e E Ak s L
TEREZZEM L-SG613, BEROmISES 2D1EEAT
BEMETLTLED. ZOOBEIEOENNAE LT EDN
fEHTRPH DT < 72 D1F EATRERIC - 2 D BB/ S
K720, BEFEHEANOME Z & ORBEEE BB RE <
KIFLIRHiiE o> TLESRIEDR S L. £ 2 TEREKIC
HfliZe KL= 7B E G, K5 O X5 I RTE
A AT OEND X9 IZE A LR DS bRHT AL 4 42
TITD. THICEY b r—va VREEZIIZ OO, i
A BRI D ATHEOR T & 3 2 TIEME R BRRME DR
MEAFHEE 72D, S HICHDHREDMIE TALE Z & DOHRTE

(©2012 Information Processing Society of Japan

Vol.2012-ITS-50 No.6
2012/9/10

X 5 JRPTEEBALEE B

Outline of local area processing.

Figure 5
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Figure 6

Contrast sensitivity

Contrast sensitivity function
of average luminance 45cd/m2.
(Nakamura et al., 2010 [13])
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Figure 7 Configuration of our experiment,

a car and a background board in a laboratory.
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Figure 8 Sample image of forward view from driver's seat

and its 2D Fourier space image of local area.
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Table 1  Subject's data.
Sex/Age 20 30 40 50 60 70 Total
Male 5 5 5 5 9 2 31
Female 5 5 5 6 9 0 30
Total 10 10 10 11 18 2 61
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Figure 9 Visibility evaluation value of each spatial frequency.
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TW5. HETRINTEWNEBRELT 7 — MERICH
WIEWETHBE L TRBY, ABERTESAMORRITE
WAl FIEETH D Z & R TE /-
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INDLORREENTEEUTOL IR,
a) W& VA ROEBIZL DRI RROEEHET L0
TAFRMERTAMAE 2 bl L7 3R, & SFICIsT 28V 2 R
THIENMTE. FRCHHRORE LRPWITBWNTHR
EILTAMENKREL, ZROLED TRETFIEICL U HE
HEOBLE CEEMN RGN ATRETH H.
b) A Z & ORI E O R 2 5, M OfF
FIZK DHEBMEOIKT & U A ROLRENEIC L D HZRED
EEZFMAETH D I L 2MB L. £20 2T OES)
WL BMEDOT LICH LT H 0 ERNRERIG L.
FEEED U A AHAAVERE A I3 4A Bl 0 EBREREE X 0 b IEE O
DINVIRIETIT DN D720, ARETIEOERENTHEDD
LT E VR D.
c) Ty — MER L DN S, FERTIRIC X DN R
IEABOBRIZIIWZ PRI NT. 727 LR o» 7
W, FELIBDOBREICBWTIE, T — MR E DR
WCEFEENRBE LN, ZHUEHREOMNE T DAESE DR
HOXMBNABMOKRICHEL 52 51-bLEXLNS.
5. FELHESHDERE

KL TIE, BRERBITICRBIT DU A NOBRIEREEZ R
RSO CTERFMT 2 FEERE L2 RETEIL,
ZET vV FIAETINOE XIS TLEMER T
IR bR MNEEEZZBELTHIT LD THD.
A AT IR E AW RGEEREZITV, REE VA 55
B U TR T 2B EEFMEN R TH D I L%
AL, ZORMHERN DRETFIEOA M & FEHMZ MR
L7z, EHRMRHMET v 7 — MER E Ot s, 2o
BRFEZABOBBEICHESWETEHETH D = & &k
T

LSBOBEE LT, MEICEKSF LIZERMEIZE S U A
SIAPERE ORI TR O ERR, R T A NONIEIZ X VK
T+Har b T A MNEEEZEE LY A SEEOFMGIE
ORFRENRFETOND. IO OMERBZELT, U
A BB DL AT L L LTHESLT D TETH D.
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