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Effect of Traffic Signs on the Cognitive Model of
Braking Operation

GUAN Wei, ZHAO Xiao-hua, HUANG Li-hua, LIU Xiao-ming
( College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: The authors revealed the traffic signs to induce the drivers’ braking operation on curves.
According to the cognitive theory, a driver’s cognitive model was established. A simulator experiment was
employed to analyze the relationship between the drivers’ first braking point and the traffic sign under
different conditions. The experimental results show that when the traffic sign is set away from the curve
entrance, the braking operation is directly affected by traffic signs; when it is set near to the curve
entrance, then such effect will be instead by the curve outline. In addition, the results also show that this
process is also influenced by the internal memory system of the driver and the external environment. The
experimental results verify the effective validity of the model and the related impact. With the
combination of cognitive model, it could be indicated that the driver’s braking operation is induced by the
traffic information which meet the demand for brake decisions.
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TELANXEARZE, HLEREEEN (IR HEREE
WM F M) (MUTCD) , i& 2 3 B 19 (8 B 3 @ i
HFPRL) (GBS5768.2—2009) | %t F 47 & W 8t B
B RERR.EEAR EAFESAKREBX
ZAR—BENUHKNIE AN, B H R EBK
B.8UTLRITEPREFS BN RNE, ZW
TRERERAMEE. ETH EEETARE
JEHE Xof AT 18 A 7 A0 4] 5 e 2 Bk B 7E 2B AL B I B
{E#AT T IRA B 53 A B 5T, M ARk 3 B 3 @ b
R T IS,

1 ZEHREERANES T

REREEARBEFRERNERERTFRZ—,
—HEEXEHMIRENREER.CLERT —
ERAZENRT REER, QFEGE MG LR
HEME hERTERSRBETHREREY. 8
L, RXRTXEGRSEHAREZENETEAER A
HIEM R RESE . BT RZX B 5 IA
FFPE R SR H ELREE W I B R R, BT
XBER2FMEAMBR, REATBEREUERT
FEa B EE, ARA R FEREN LR
BLH.

BEl, ARV E WS EE NN Z /BT R
THEXBRAMNZEGRBBRE RKLIEFHE
HIBF5Y. Salvuceit® Krajzewiczm F1 Delorme!”’ Z %
FAAITHERGH , EBER B ERG

REEFBREMXTBT T E BB KR,
27 AH G AR B Xk 25 B B3 R B AT D AT 1 R
HR SV ETAAE B3 HRARERETE R
118 LB R RS R, ST T R wa s B 5 YU BRE
REMEFERNE B CE FRTBRUAMTH
BRI FEEPESERRE REEETH
Ry ETEANEEN TER R AMRR
RIBEST, IR SCRBE N R B B T 78 3Kl AR &
T R R GOA R R A LR B R E AT
HEREIR, FEIEME R LB RN E YR L
P25 B 4T O B9 B8R i LA s A e BA

R AMBR R, B3 AN ANSEEF B
4 FhREA ST R AR IR BT R R OT A E BT
DR hifEsoT. FRITHINERRINT 1) fFREA
TR ISR H R B R PT R AR ER S
2) RO T RE R AE SR BT R & R 2 53)
Ab 3 B4 0 ) R B T R R U K B AR B AT I T
L3t ;4) SR RT R R EE BRBREKHAT.
EFER4FEARNRN PR G BANER, M
B pR, ZER AT RS AN ERENE
BERAISHRNEFHISERENTHIRE,
BHEOERANAL AMERTRE FIRAE KT
ARG

RBAMRE, T EARE R EE R G 38R
EREEN - SERARBBACEELERE
e Rt B R SR N A
Tl X —RBEfE LR LB IR AT ; MG
B3R R BT R A H At 30 E {7 B AT, A ML A BT
RA5 5 W 2 1 3 5 4% 1 UK o 3 o & R R 4 IR
TR ERIG SIS EHRITRETE S ZEH
BhRAE.

- wkres| | | [mmm
AT P | B | P
............................... ﬁ% ARRE.
S RERALE | ﬁf
ifiga, %A:ﬁﬁﬁiﬁ%ﬂagiﬁi —
| R, el
i (=it [~ FLE8 | gz

{ |

1 BHRARER

Fig.1 Driver’s cognitive model
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Table 1 Traffic sign’s position before each curve in

different scenarios of the experiments

S/m
R/m
Rl BE2 BR3 HR4 GRS
20 200 100 400 50 0
30 400 200 100 50 0
40 50 0 100 200 400
50 200 100 0 400 50
60 400 100 0 50 200

XK 2 FRGFEHMES, KR (K@
& GERRERIAE) ¥ 5L 1 -3 LA 4 Fin.

TRAT R )

1500 m

B4 IR2HRRER

Fig.4 Scenario of the experiment 2
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EXR 1 FEEFRRE A 4M:1) TER
B4R ;2) AR ;3) BRATHMEEN;4) FKE
W MFEIEIZ. HERBINE 2 KEH/E¥ I MM
SXMNER AN RETERH, RHLRER
GR2ABBR:BERAE 1 KEH,MHEHM
A1 BI.Cl R7;BRAE 2 EH S KB, WUE
A A2 .B2.C2 R, FRESKE KA AR L
BEET N6 H, WK 2.
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Table 2 Driver acquired information

under different conditions

i BRRERHTERFL
a4 THEREE KRS etz
Al @

Bl @ B

C1 a Ay
A2 a A
B2 a A,
Cc2 a AL +A,

RPE1FIABEE, B2 ~4TIRBH RN
ARME ERBEBHBSEFESME F2IABRH
AL TERBEFREBHETERS,Ha X783
FIRBR AN B SKEHEERE, HBET;
FBAFIRIBR AL ICIZREBHTERFS, Kb
A RARBTHENEL A, RARBETEZREY
FIAWNRER.

B#EE 2 TUBBAEAH

1) a<a+B, a+i,,
AL+ A,

2) a+A, <a+B+A,, a+A, +A,

3) at+A, <a+Ai;, +A,

4) a+B<a+B+A,

F-HE BT -

1) B F Al PRSTEGSEED, XA
BRENEHEIRGALUHERHBIZMHNTERS;

2) HA A1.B1.Cl1 43 H|/pF A2.B2.C2 W&
EREBE AMBEASE2~5 KEFHE 1 FER
AER/DTHREE 1 KRB,

3) R, B2HMB | MERMEHR DT A24H
1 MERME.
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at+A,,a+B+A,a+






%

3

* fi, % ZEASHRSBREANRBEHE R

373

(5]

(6]

(7]

(8]

SALVUCCI D D. Modeling driver behavior in a cognitive
architecture[ J ]. Human Factors, 2006, 48 (2) . 362-
380.

KRAJZEWICZ D, WAGNER P. ACME (A Common
Mental Environment ) -Driver a cognitive car driver model
[C] // 16th Simulation Multiconference Modelling and
Simulation. Dublin; SCS Europe, 2002 689-693.
DELORME D. cognition [ C] //

International Driving Symposium on Human Factors in

Modeling driver

Driver Assessment, Training and Vehicle Design. lowa:
The University of Iowa Public Policy Center, 2001: 276-
279.

Bk, ARE, BY. ETAACEENERAGE
MIEARRE[I]. hEEZLBEER, 2006, 16(1) .

(9]

22-25.

JIA Hong-fei, SI Yin-xia, TANG Ming. Study on driver’s
information cognitive
psychology[ J]. China Safety Science Journal, 2006, 16
(1): 22-25. (in Chinese)

XEC, REPE. BH ACT-R AT HBEI]. #HL
K. TH¥RE, 2006, 40(10) ; 1657-1662.

LIU Yan-fei, WU Zhao-hui. Driver behavior modeling in

processing pattern based on

ACT-R cognitive architecture [ J]. Journal of ZheJiang
University: Engineering Science, 2006, 40 (10): 1657-
1662.

(FriEHmE  KEHE)

(L85 367 1)

[12]

(13]

(14]

FTEHK, DK%, RS KL BEFHLNREE
MR A4 (J]. A%, 2009, 30(8):
2523-2528.

WANG Guo-bo, MA Xian-feng, YANG Lin-de. Three-
dimensional seismic response analysis of metro station
Rock and Soil
Mechanics, 2009, 30(8): 2523-2528. (in Chinese)
NISHIYAMA S, MUROYA K, HAYA H, et al. Seismic

structures and tunnels in soft soil [ J].

design of cut and cover tunnel based on damage analyses
and experimental studies [ J]. Quarterly Report of RTRI,
1999, 40(3) . 158-164.

PRE, BREX, BE. M3 B T 5 18 R KL
FHAZEEBLIELEARITANI]. 5L 0%,
2010, 31(12) . 3971-3976.

CHEN Lei, CHEN Guo-xing, LONG Hui. 3D refined
nonlinear finite element analysis of intersecting metro
tunnels under near-field ground motion [ J]. Rock and
Soil Mechanies, 2010, 31 (12): 3971- 3976.
Chinese )

W, BREXS, WM. ST HHENEMNT N
EERESMKBERRRMIEEI]. PEKEH
2, 2010, 31 (1): 79-86.

(in

[16]

(17]

CHEN Lei, CHEN Guo-xing, LI Li-mei. Seismic

response characteristics of the double-layer vertical
overlapping metro tunnels under near-field and far-field
ground motions[ J]. China Rail Way Science, 2010, 31
(1): 79-86. (in Chinese)

ke, WEE, £, ¥ HEKHELERXXEREK
FHRABRT WM EEIHI]. KERHR, 2011
(11): 47-50.

ZHANG Bo, TAO Lian-jin, JIANG Feng, et al. The
subway super macro cross structure response under
horizontal seismic load impact analysis [ J].
Engineering, 2011(11) ; 47-50. (in Chinese)
P MBEEWNHBRRANEREMAEEHE R
WEEBFFRID]. b AE I R%ERITR¥E,
2012.

ZHANG Beo.

Railway

Study on seismic failure mechanism of
subway station and the seismic response of closely-
attached subway structures [ D ]. Beijing: College of
Architecture and Civil Engineering, Beijing University of

Technology, 2012. (in Chinese)

(HEHE A



