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Case 1 2 3 4 5 6 7 8

Interval [m] | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120
Speed[km/h] | 75 | 72 | 70 | 69 | 67 | 65 | 60 | 55

Case 9 |10 | 11 |12 ] 13| 14 | 15| 16

Interval [m] | 114 | 114 | 114 | 114 | 114 | 114 | 114 | 114
Speedkm/] | 75 | 72 | 70 | 69 | 67 | 65 | 60 | 55

Case 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24

Interval [m] | 108 | 108 | 108 | 108 | 108 | 108 | 108 | 108
Speed[km/h] | 75 | 72 | 70 | 69 | 67 | 65 | 60 | 55

Cae | 25| 26 | 27 | 28| 29 | 30 | 31 | 32

Interval [m] | 102 | 102 | 102 | 102 | 102 | 102 | 102 | 102
Speedkmh] | 75 | 72 | 70 | 69 | 67 | 65 | 60 | 55
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Section z I I i v \Y/

Lengthfm] | 1200 | 100 | 100 | 100 | 100 | 100

F U MP ORE (EdH)

Case 1 2 3 4 5 6 7 8

| IMenal[m] | 1200 | 2020 | 918 | 872 | 828 | 787
DR[%] 0 15 | 10 5 5 5
5| Menal[m] | 1200 | 1140 | 1026 | 872 | 785 | 746
DR[%] 0 5 10 | 15 10 5
o | menal[m] | 1200 | 1140 | 1083 | 1029 | 926 | 787

DR[%] 0 5 5 5 10 | 15

Interval [m] | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120
Speedlkmh] | 35 | 32 | 30 | 29 | 27 | 25 | 20 | 15

Case 9 |10 | 11 | 12 | 13 | 14 | 15 | 16

Interval [m] 1200 | 1200 1200
DR [%] 0 0 0 0 0 0

Interval [m] | 114 | 114 | 114 | 114 | 114 | 114 | 114 | 114
Speedlkmh] | 35 | 32 | 30 | 29 | 27 | 25 | 20 | 15
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Case 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24

Interval [m] | 108 | 108 | 108 | 108 | 108 | 108 | 108 | 108
Speedlkmh] | 35 | 32 | 30 | 29 | 27 | 25 | 20 | 15

Case 25 | 26 | 27 | 28| 29 | 30 | 31| 32

Interval [m] | 102 | 102 | 102 | 102 | 102 | 102 | 102 | 102
Speedfkmh] | 35 | 32 | 30 | 29 | 27 | 5 | 20 | 15
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ZHb 5T, HIMPL VD & T % AMPDIE S 23[F]
BEINELA I > < D BTN & ERE DI U DR
FERLTND, FRAUTBWT, Edk & Edkic o
5F, Bueedr Bineatr Po PIFRITH~, B, £, EO
ETH ST Pogeg PETRDT, MOSMER—ER DI,
Orpoeg PHEIND By (0) ZIERSHED. ZDZ LY, 7
> A BMPO FRAEREE S EEIEMP O PR AR 1 0 b [R5
ZHL RIS Y LE U DI & ZITT 4 LAMPHR
BIRSND ZEEEWRT D, F72, Boena VARDT,
MDSMEN—TER B, O e PHINDY Pyiom (8) 275

High-speed test Low-speed test
TIL L T TL L T
Pspeed [t-value] 0.161[14.58**] 0.107[9.72%] 0.124[11.95*%] 0.335[19.04*%] 0.219[17.04*] 0.319[1858**]
Binterval [t-value] 0422[-4.70%%] 0495 [-556™*] 0482 [-558™*] 0471 [-4.12%9] 0.378[-396**] 0462 [-4.29]
Brequency  [tvalue] 0146[-214* ] 0132[1.96* ] 0141[214* ] 0163[-189 ] 0016[022 ] 0.071[087 ]
Bo [t-value] 0588[4.62**] 1206[9.25%%] 0578[4.72*] 0.391[246* ] 0.041[3.04*] 0485[3.18*]
McFadden’s pseudo p2 0155 0144 0103 0427 0236 0371
Hit rate 752 405 67.7 747 741 716
TIL : the transverse and lateral markings, L : the lateral-only markings, T : the transverse-only markings.
*p<.05*p<.0l Samplesize:1408.
McFadden’s pseudo 02 : the likelihood ratio index defined as *“(beginning log-likelihood — final log-likelihood) / beginning log-likelihood”.
Hit rate : the percentage of choices predicted correctly in the consequences of choice.
N ot S s ) < Q
Prancom (8) 73 05D & &, IRAMK Y 370, g 10 =
2 0.8 %
S 0.6 g
S 04 . 45
ﬂO + ﬁspeedgspeed + ﬂintervalginterval + ﬂfrequencyefrequency =0. (8) '9: 0.2 > | i % i iy :T;
S 00 e PrF > s
= 1234567 2
& =

Class for perceived speed

X-3 HMM OFIHRAE A

=5 7 TADRE

Class 1 2 3 4 5 6 7

UL[%] | -100| 8 | 4 | 2 | -

L | 8| 4| 2| 4] 0 3
UU : the upper limit, LL : the lower limit.

100
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— = Section Speed of Vehicle (High-speed Area)

------- Section Speed of Vehicle (L ow-speed Area)

Perceived Speed Estimated by HMM (High-speed Area)

Perceived Speed Estimated by HMM (L ow-speed Area)

Sequence Pattern A

Speed [km/h]

200 300 400 500 600 700 800 900 1000

Curvature Radius [m]

Sequence Pattern C

40

Speed [km/h]

200 300 400

500
Curvature Radius [m]

600 700 800 900 1000

Sequence Pattern B

Speed [km/h)

40

200 300 400 500 600 TOO 800 900 1000
Curvature Radius [m]

Sequence Pattern D

o -p-a-%Fo-0--1

o-9-

L% I N |
L= = =1

Speed [km/h]
L 2 L R
o O o o o

200 300 400 500 600 700 8OO 900 1000

Curvature Radius [m]
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THE EFFECT OF SEQUENCE PATTERNS OF TRANSVERSE AND LATERAL
MARKINGS ON DRIVER SPEED PERCEPTION ACCORDING TO CHANGES IN
ROAD CURVATURE

Hirofumi YOTSUTSUJI, Takahide MATSUMOTO,
Keiichiro YONEMURA and Hideyuki KITA

For the purpose of enhancing road markings to prevent speeding on curved road, we forcused on the
vechicle inducement effect of sequence patterns of sequential transverse and lateral markings on a straight
section of roadway leading into a transition section of the curved road. We tested the effectiveness of sev-
eral sequence patterns through a driving simulation experiment with a driving simulator and a driver
speed perception experiment with recorded moving pictures. We estimated trends in spot speed that was
perceived by a driver (test subject) who went into the curve entrance under the influence of sequence pat-
terns, by using hidden Markov model on the estimation, so that we examined a discrepancy between the
perceived speed transition and the vehicle speed transition. The experimental results concluded that, (1)
there existed the sequence patterns providing driver’s underperception to vehicle speed according to
changes in road curvature, and (2) such risk showed that the sequence pattern type which had greater de-
crease rates in the end section than in remaining sections was encouraged to be laid on the curved road.
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