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Study on Color Visual Recognition Characteristics of Chevron Alignment Sign on
Road Curve in Ice and Snow environment
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Abstract: In order to improve the driving safety on ice and snow curve, driver’s visual recognition effect of
different chevron alignment signs is studied. The simulation model of ice and snow road curve is built by
using 3DS Max software with analyzing drivers’ color vision effect. Based on the E-prime software, the color
on the reaction time of physical experiment for visual recognition at different speeds is conducted. The
quantitative relationship between driving speed and recognition distance is determined by regression analysis
method according to the experimental result. The contrast result shows that (1) there is a significant
difference of visual recognition distance in different colors of snow and ice; (2) blue and red signs have the
best visual recognition effect which have ideal stability, the performance as the visual recognition distance is
between 33 m to 41 m at 20 ~50 km/h, and the visual cognition effect of blue signs is slightly better than
that of red signs; (3) the stability of green signs visual distance is unstable, while the visual recognition
distance of yellow signs is the minimum, both colors are harmful to road safety.

Key words . traffic engineering; distance of visual cognition; simulation; chevron alignment sign; color

JEAPREE A I ) AR T AR B RS, AR 1A
ATRESIY L BOR T AR . AT A B B —
TEAL T R IX, A FLZHRAGEBOEFA  AYUKE BREE b 2 6072 Bl 5% 7 A 938 9% 05 55 A R

0 3

il

ek H I, 2015 -12 =30

HaWH . ZEWMEENEAGROHESIESDH ([2013] 1792) ; EHAEGREMAEGTRIBIE (2014 -1 -8) ; R mAEEARL 5
LWGTEHHE (2015 -2y -024)

EE R RRA (1968 - ), &, #IdLaiX A, flid, #dZ. (laurriel19@ 163. com)



%24

TR, % IKEIREA RS IELIL A FIRE

RALNEEPERT S 101

B, HoUK S R S B O B E R ik F] 12 000 ~
30000 Ix, i NARLSESF3E T, KNHEIE 4 3
W25 s GO, AR MRN8 15 o ) B L R T
VIEEEZS N RN N = P05 N R CR L S W N e ]
Rkt R I 1 X = N O o RN
UK E LSBT R %, RIETHE T EE BRI
&, FACERATI T 1) TR 2 1 Sk RS R € R AR AL
2 O FH T ME LA B B AR A

Hur, EWNANEFLIETE SR ERNU R D,
TEWGESCR i, s GRIEIESRENTSR, &
PUAE o Bl TR 75 5 b 7 X 2 A R 2
B EA B SCRY L bR A RO T T,
HESEMREILE TR E, RMLILIHE SR L
s 2 ANEF, BE X AR B R AR, Ho,
BMERCRAL T AR, il 4 DR OR s
EAGLOHEIER T, i ESEREEALE
BEERbREE, B AR DR B TR
i, (AR AR AR, X250 5% iV F SR %
7 7EKE B A BBELL, . 3 A aBg
TR ARE, RENSA R 2 Bk B OB

K hrifE (GE B AE bR S MFRZ) (GB 5768—
2009) HUHRTEAE P hR B R R/ BB AR
[ B AT R B EAE T e, (R 2 X 0K R 8
TEICE TR & AR 58 FAS ] e R O 75
ARSI B R IE T . RIBE SRS T
TERRATIE Y ] AR R 2 gk DA PR B AR AL HAT
FVEH, AR EARAIE Rk S IR MR
-, PG G R HA WS S EETEE T, &
BRI 7 18 B e B S, PRk S A S EAT &
LA,

R 1 A R /N S A B0 I N R A O
POARCR, K I sc il bn B i B e it g8 5 L
W, MK AR Z LA ERE L.

AT B 43 B 2 Bl 6 A R I AR,
L IKE RN IS T AR, JFRIKSE 52
o AR S, X ERIE S T r & R A R B
ST () REAT RUE B, R 5T 2 B 53 % vk
FINE T AR R LIC S Fhn S A RE
1 KETEREDER ZIIAFES
1.1 KkENREBRER

VKR R, MR 4 32 25 1 5 i) 222 300 s € 9
TEZ2 3 DAL RO B €5 1) BT o B R e R A AR Bk
(WATIER ) B2 2 gk GO, PR i 08 2 S

SR RE SR ARt 2 7 = 0 O % A ] 30
W, AT E AR, HFERAEBEAG; 3
BirpRasul oy EEEBEAMWE, HASHE R A A AT
ARPERE L2 Bk GO R A R B, kS
WA FREE @A A X B —, B BR @, ML
X2 B 5 TR ol L e Bl B L R ) AR
BRI LR,
Rl KETEBREAFEEER

Tab.1 Color information of driver visual field on ice and

Snow curve
AR IR i B 1L 51l %o (VB
T8 [ 1T 15 ~40 g )
T B A0 5 R 20 ~50 WS, WEakfa , PR
Kas 20 ~40 i
75 w0 5~20 mE ki . mESk(n

T BOREOAR T ORI M5 2550 51 200 m
TN AL, A e W S I Ty 5

U A TIAE VKT AR, R A e
Jrigim b, PR TE ) Fe B, I ) (A
PSS ISR L PN Nk a2 S B SURIIPN
23 H A1) 52 S R B R I, 491 A 4 S A2 39 T i 00 S5
WLEEH, FEARR 2oy L], HERDRIET A & X
FBCERS 5 I 7 57 WL 5 A D i 00 5 0L 194 4 72 S 25
GOV PR B B0 5, A 2 B R AR ORI A
S, PUREA Rl G BE, 475 hHE LB, BT
i LB/
1.2 &RESRELIADE

25 g B3 XoF 25 S 3 AR A A R R B
RPN, R T3 4 PR A S
FEAHXS R AOEE . BIART AL ST B, A C
MATEhs D, &1 A LAE I RA A LIE 5 S AR 1
AR AT B B AR A LR BB E,
TE B fIVIR IR RS, AB BURB T2 30 0119 2
SEEE], @R BEE N 0.4 ~1.0 s, 7E € fi%E4
ARBAREEE, Hirb BC BO 2 B G LA 18] 47 B
B, A AT B0 B ML A ] i B il TR

DR 4% K
kR ¥ b 5y o Ok
i & B 5 Bk
N N D )= U S
q I ZY]{\, c B A

E1 ZRRWIALE
Fig. 1 Driver’s visual recognition process
e ZY AEBRS, T,



102 OB %

ST $34 &

AE bl W R BOE S B, X — R
AR B2 Rl R 7 A B — AR SO R C,
E Wi 22 18], A B by b 25 35 i ) B A e
P, Ho CE A SCHTFE RLARICR X 1]

FESE PR IA G e v, 25 0 53 R o A5 B PN B
Al E A AR AT R RS S AT
B, HARY:

L/:Hf“/lf+lf+lf, (1)

I, =1/tan @, (2)
l, = I./tan @, (3)
l,=H~-h, (4)

b, Lot EAL AR 5 1 g9k ia) 3 B AL AR
B L oS I AR L O PR ALARE S S,
NAEVKE PR BT P RE W B . AT B, 2Bl s T
R A A SR A X A RE B B IE R K H bR
B h B R GRS S 0 8 SN 6,
SR NGE NN
1.3 KEREBRRBHALA

AT K S 3R BT o, 25 0 B S AR S
RN RICR 52 2 AT B B . BRI L A
HE R 3 5 A B A BLRE . O PR IE 25 R
M . PRI AR —, RO R ]
TRUCAE, KEFEERAES RSB REE T,
TS B AR ST, I8 B 5 A B IPARE ST .

VKA 2 OB R DG, B AR T S8 PR 05 5%
JE, X i 6% M5 A B SRR T, ] R
JEe BRI R SE I D0, 5202 Bk B3 A5 T8
BT

TEVKE S P BB I, WA A
AN IR AR R, n s (R 2o X0 2 B B3 7= AR A
[l R Co BN, , BB R W 25 B D3 A A O L B, gk
(REBR R 55 1, 4RTH 3 LSS RS o s
SEEIEH SO PIE X L aH G, BNl
PR R LA RE ST, SRR AR .

2 KETEBXAMIELR

2.1 FEIKXKEAER

(1) NI RIS S ik Rk, H
WU AR BOE 2 3k DR 0 B B LA PE e
M AEBORERAVE G A T3, [R) BB 2 Bk B ™ A% 42 R
OB GOR T EA T B, HOAS T A
FERAAT NSER R R0

(2) (ELEPRUKT G, 0 S Te kS 4 i
T, R, SO IR H A E LABE, 4i /NP ik
M58 4 VK 25 3 35 TCTE PEIA 0 BE B e Pk 2 B 5
PUSERE M 355, X ARG 1 5% W o] DL 28 AN T, il
AN Z R 5% 0] A S R e 5 I o 22 s R AN s
B AR 7/ A
2.2 KETEHREREEIET

WHRIA A B BT AL SR BT UK A B 5 1E
P EALTY , B bR B SR 2, HATE K
Yoo BEME B SRR S B IR DA TR
WESRIFATIRE . FE, SHLIRKE R, e
PEARITR VK S B 2e 850 , I IR AR R IR A
TR R W] BRI SE PR ISR, O LRSS a0
Bl 3 FiR . 25 RN vk BT o0 2 A 7 s ok B A ™
MEBRA, K ile MR R 20, 30, 40, 50 km/h,

2 KERREABRTEREIZ
Fig.2 Design of road curve model in snow and ice environment
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Fig.3 Effect of road curve model in snow and ice

environment
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Tab.4 Traffic sign recognition distance (unit: m)
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Fig. 4 Fitting of sign color visual recognition distance
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