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Turn Signal Lamps of Vehicles That May Lead to Misjudgment of the Direction of

Turn
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Fig.2 Polarized « motion, also known as line-motion

illusion.

Perception: motion and/or expansion
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Fig.3 Apparent motion examined in this study, that
is, complex of 3 motion and polarized v mo-
tion.
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Fig.4 Conceptual explanation of perception vector
(P) as a composition of global location vector

(@) and motion illusion vector (M).
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Conceptual figure of the back of a car (left), and some of possible shapes

and configurations of turn signal lamps and taillamps (right). Note that
only the neighborhood of the right part of lamps (the part enclosed by

dashed round rectangle) are shown in the figure.

The sign “ok” means

there is no possibility of misjudgment, and “NG” misjudgment could hap-

pen in theory.
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Fig.6 Images of vehicles used in the experiment.
(a) An example from the images used in the
experiment. Taillamps are ON, and the right-
side turn signal lamp is ON. (b) Variations
of shapes and arrangements of lamps for the
case the right side signals are ON. Arrange-
ment means inner/outer positioning of turn
signal lamps in relation to taillamps.

T4 =3 0.5 & L7

o JifRrofR T HmME LT, AL AFmEE
L, ZRIZMA T, "= FHKRERASEZ, N
P— Fi&, EBRSINEORENOH Y MAIZELTO
TR & 29T 2 HATINZ 72,

RIZ, FE T LB OB OR NS T ¥ 5 41
BINLTERLZEMTEUTOEBYTHE. B,
FRIZIHA (b) & (c) TIEM 6 &M (X 6 124D
TR L T AamM 2 FH L Tn5).,

(a) fEAAM
2580 (4, i)

(b)  JilaEREE & BIT OB AR
2980 (JFTHERARHINE, SMAD)

1406

(c) HFRREEOCRITORIRE 1 X .
5 fM (M, wf, =, M, Fr—F).
PA X (imfands, RBITEDICEL) &, Hig
%100 & L7z EORRHETETITROEBD
P o EfE 8.6, UM M 115 x @& 6.1, —ff !
1% 8.6 x M & 8.6, 1M E&E 135, FF—Fv:
HHE 13,2, R T.2.

(d) HOKES
3MEE (FNEARIA T 12 B2, 8 FE, 3 FE. HiIE
% 1.7m & L2, FREN, il E ToOlE
8m, 12m, 32m [ZH%ET 5. 74 AT LA LD
BRI TIE, TNE 524 €74, 428 ¥ 7+
V, 236 ¥Z &V TH D)

(e) HM DI S HAFERA LT E TORMIEN
35819 (100ms, 300ms, 600ms)

(f) THITH A E AN B YT
25 2F1 (WP 1 20, PR2rLMUS 8 )
[ ORBEHRIR & =D DR OZE AT 24 HBr. [H
D OLEFIHMT 5 JE, 78, 9JE)

EREL D, BRI OMAGDEORIZ 2x 2% 5 x
3x3x25=4500 L% b, ZOETEHVL EE
%ﬁﬁﬁ%i@u%§<&é<4ﬁ@uia%ﬁég
n7z) 7z, 22T, (a)~(e) DHAEHE—D
DE, (DX 25257 YT LIS 2ﬁ%%%&:
EL, BRI OBHEE 2x2x5%x3x%x3x2=360
L7 NF=FIZowTid, (b)~(f) D& TOMHM
Eh 2250 ) 25 T v F LI 30 St E AL, L
Fick b, fEIE 390 HigE, 1ty T a v OFTERH
2203013 o7 (v va YUK L).

FERRIHAEEOEROFMT L IZEeNTh 1 &y
varvel, AEt2kvvarviklL Hlieyia
YT, EBRBINE IR R R IC Vo 7o AW -
OFF (+) ICHEEZEET 555, EHSBN%E
WMEZHBICHP LTIV HEHBHYY Y3 ).
B2y arTid, ERSINE IS L Lo|
Fo(H) ICEELTEHNT S HEEELy v 3
Y. B, PRIEEEmoTRICERLE (TRos
EH, RS A8 R IT VTN d KEAT1
¥rvl, BEDB 1L EZELTHo7). Kby is
YOBMEIORNMIRDOEB ) Tho72. HAHE
v arTlE, HFER (1000ms) >~ F9HRE - B
BT (400ms) —~Hj 3L (A& 258 ) REHT) ~H
Wi (1000ms), ZNAT LRy sz, H
HEEL Y ¥ 3y T, +5EFRR (2000ms) > (7



LRI OHIN T 7 — 25T 2N DB b BB EF ARV T

FoROFE F) HWHBL (HE2H ) KEHRT), Tho
72, LBED (@) R L2 91, BEBBIA S H RS
PRI F TIOR3 72, BRI, R
FYLCH 3 & RS (100ms), AR b 7% <
(300ms), &L CHEHHEOLIFHRE (600ms) &
L7z, ANBEAYO &I &% U 2 RER XD B 5 A%
600ms REBRBIMEIC L o THHICEWT L, 221
HERE DO FERR TS S N A IRIIH [15] 234 U 2B
A 500~700ms TH 5 Z &5, ANBRICICED
BICVEMEZENER & LTI OEE R L.

Fykn X121 %y a3 390 i (= 3604 30)
DRFHTHER EN TV B 720, REBRBINEIX2 Ly
T a vy TARIT80 MO 2§ 5 2 &Il b, K
WAL T, EBRBINEE, HIERESTERLTWA
H (G &, VA F—FK— KOO0 F—
T, TELZFRLAAET L. L—E—=»PNHF—FT
S, EBE50F =S FTICHEWAVHIRT 5 £ T
T % (HIIRREE O TIRBA LG 2> & BN £ <
1 2500ms). %8B, EBBINE L 2 7V — 71251,
2ty vaviibzb 4 780 HIMO RRIEFCTH 7 v
H—=INFG U Ak o7z,

4.2 EBRENE & XBRRE

EEBBIMEIRFEERT Y747 10% (BT 74,
WA 3 %5 G 21~ 23 %, PR 22 7%) Th o7
FEERBINE T A7, BN &R TH Y, FE
BREna~EERRO B Ic oW TE =23
FEBRANOM) A OREFHP LIz, Tz, &8, ¥
MHEHEGEFEZELTBY, HIHE L IBERT I
E#HT, BEOEETH-o 7. FEEOFIA > 7+ —
LARavEy & B, EBOFH, #Y, £
B, A5 Ca—% G0 w1 BEEE T
Hoto.

B RICIE ) — MRl > ¥ 2 — % — MacBook @
134 Y Filid T4 A7 LA (1280 x800 €7 L)L) %
L7, a2y Ea—%—0fkkid 0S: 0S8 X 10.6.8,
Wi A €1 — AGB TH -7z, Hlis — ¥ — DR K
OB RIEHINC (X Adobe Flash CS 5.5 % JHv» Tl
BB L7z 7 Sy —Yay &R L. T4 27
LALERSIMEOHE TOHFEIZH 40cm & L
72, EERIEN—T 1 >3 TR A TR L 72
—BIEEDNRBRTERL 2. DMRBRINIE D T A
77— Motz L FBEEOHL S Th o7z,

4.3 & 2

RIFEDOFEETH L H AR R DORE DR R L FEL

600 Oinner M outer 600 Oinner M outer
500 500
400 400
=z
£ 300 300
g
200 200
100 100

CIRC RECT TRI S-CIRCS-DOU CIRC RECT TRI S-CIRCS-DOU
shape shape

(a) gaze: free (b) gaze: fixed

7 BOGKEE (RT) & HMRRIEIR, BEONILD
BfR. SUBREHENIE&ERSINE O IEREIZ 2w
TOFY L FERAE. L5 LTRIROMIBIERD & B
) [ (CIRC), Nfs (RECT), =ffi (TRI), J-M
(S-CIRQ), I-F—7 (S-DOU). (a) T H M4
fF, (b) HAEESM.

Fig.7 Reaction time (RT) vs. inner/outer arrange-
ments of turn signal lamps for five lamp
shapes (CIRCle, RECTangle, TRIangle, Semi-
CIRCle, and Semi-DOUghnut) for two gaze
conditions, free (a) and fixed (b). RT was av-
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ipants for each experimental condition. Error
bars are standard deviations.
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Fig.8 Error rate vs. inner/outer arrangements of

turn signal lamps for five lamp shapes for two
gaze conditions, free (a) and fixed (b).
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Fig.9 Reaction time (RT) and judgment error as a
function of inner/outer configuration and gaze

conditions.
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