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Abstract: In order to analyze the relationship between the change of driver's visual characteristics and the safety
of driving in sections with high ratio of tunnel, the change regulation of pupil area of the driver while going
through the tunnel entrance and exit is analyzed. And the concept of "load repeat accumulation effect" is put
forward to express the phenomenon of driver's visual change in the process of frequently entering and exiting the
tunnels. The maximum transient velocity of pupil area V(1) is taken as an evaluation index to describe the change
regulation of driver's visual load. The maximum transient velocity value of pupil area which is short for MTPA and
the conversion duration for visual turbulence are taken as the basis for judging the size of visual load of the
driver's. The evaluation system of drivers' visual comfort at the entrance and exit of tunnels is established, then
confirm the visual load according to the evaluation system. Finally, the influence degree of the tunnel entrance and
exit on the traffic safety could be determined. The research results show that the research method of this paper is
feasible. It could be well applied to the study of visual load evaluation of drivers in sections with high ratio of
tunnels, it could also provide a certain reference for the safety guarantee of tunnel entrance and exit.
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Fig. 1 The change regulation of pupil area of tunnel entrance

N 1 FT LR 4, £E30E A K A8 R FF 0
20k G LT AREAS b T 3.5~4.0 mm’ Z [A]. 7R iJF
NG S AT RN R Ay T E VR N =
P, X FE B TAESMR B B LR R S R DAY
Ml FL T RRESE /) 5 R T PN - BE AR, 25 Bk 3 o EORE
FLIBOR LATE AR B PR AR R 1 Bl A A7
PR RN IRG AA BE A ) B S ],
2 T REIE NS A B AR 2L

fii £ [ A /mm?

- OSEE EmbRE

i
2.3 BEHOZEYAEFLEMAT/HME
XF 5 ANERIE O RT)S 200 mo 3 Y 2 3k 0 i
FLIE VAL BT T 408, 25 SR an el 2 .

fi = — i
. — -
Nt - . kB
£ R - N P ] 3T
g8 AT
5 b oM PNBQRA
;:T:_! " - \'.,}:-'::k\
\ — ﬂh\u
0 : ) :
=200 -100 0 100 200

i3 Y 1R 6 B /m
B2 BRIE 1 G L TR A A A
Fig.2  The change regulation of pupil area of tunnel exit
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Fig. 3 Repeated accumulation effect of visual load of section with high ratio of tunnels



116 TiBZMAGK 1L ESER 201846 A

M3 T LU 8w BRI LU B, BRIE b
Wik I P Bl 57 AL TR B AL T AR Y K A
BxE Ab , 25 5 51 AL T AR AN A 4 mm’ A Ay,
X2 TSR 1R K, AMET E  ve « T AE g
B LA R A T A R YK SR 7E 10 mm?
VAL, 12 F T R P9 B KT AR AN ] ) %
18, SEBEKAT 225, R BEIE 25 30 b AL
T AU AS [a]. W e B AT L AR
IRFI) PN B A R AR AR, 28 224 R i R, X
B DT BB A T A R IR W AT A A
A AH.

3 EREREER AWK AREITEM G
3.1 EMAE
3.1.1 L@ AR KB Ak A

AHICHIT 7 2 B, L T AR Y 2 i) B 1 23 F 3
2 537 A I R L BT R S R B
Bl IR SRR, AR R T A A X el i AL T AR
A ZUREFE | AN SCR 725 B 5% i FL i AR e R I
A HERR XA

W i e L R A A 3 P ek

V()= [ L i G)

T2V, (8,) 9 1 ST L TR RS0 3 RS G B W 7
R RFEEAT Y B3 I ] 5 R I 18] 5 2, b 25 2 iR IS FRF 7).
— A, Y AR/, R ZROR IR A5 4 2 sl RS o
A E O, A SCIRFR LIRS 221k

HE MTPAGE XAy i L it AR 5 K 1 25 B i
(mm?/s), & #K MTPA ((Maximum Transient Velocity
Value of Pupil Area)” . Z&ik5=h

MTPA =max {V,(1,)} 4)

U BRI HE Y T MPTA(ERY , B HUE 1 s,
28 R TP 2 B 5% T Rl 11 B B AL o
.

3.1.2 #HFAGEE 5HF S u i,

FHOCAHTE R BT, MTPA $8H5 S 7 1 15
SLIN ] EAT—E BRIV OC 2R TR 5T Al e 2
AT RIAE R X R 8 bR AH B B E. I LA, S T MTPA
TR T PR B 5 0 T A B

P AR SCR T X IO A “ B 5300 9 7235 T ], R
R A
P 52 5 R 2 A () 3 — sk 20 e L v AR L
— B 2GR 50% LA 1o A R P e R s, A —
Fisk 2 i L T AR L R — P 220718 50% DA A RS
S5 S AR R S R A TR 2 AR R ] Y B[R]
R AL 5 35 T R B ). A 7R s R e ) 4
K, 0 Z A A e fh 2 3 53R 0 B A B
i PFIZ G bR 3R UGS R B, 15 23 B 5 B B
SR,
uzﬁ”ﬁgft 5)
t,=ut, (6)
P w A RE 5 I ) 408 ZR B o A A SR AL
R RRE ] 5, R AR R 5 R ) 5, PO
D3 FEUR B[] 5 S () hyebi 220 e FL 1o B S, A M L e K
IR
FHSCHIFSE B, LS8 RIS /N 0.1 s B,
A2 |2 B B R R AN T 0.2 s A0 BE
A6 ISR NI 5 s ],
3.2 WEMBIRIE R
2 TR, DAL T AR e K I A (% de
SRR 7 AR SIS [ WA i b 7 s i 1 L B
WU EF 8 FE PP R A A R 3% 2 i

®2 URFEEFENERER
Table2  Evaluation system of visual comfort

MTPA/(mm*s™) /s I3t 7 faf
BREED R O ‘ NG R
<20 <30 <0.1 B ANET i
[20,30) [30,40) (0.1,0.2] FHANET I
[30,70) [40,85) 0.2,1.0] NEFIE
[70,105)  [85,105) (1.0,1.5] RAEE
=105 =105 >1.5 AT I

3.3 KB

XA LI 1R 5 A4 B 38 43 S0l R LA B A 1
HiiJa 0 FURT S 200 m 777850 [ P 09725 sk 53 15 I i
LI BT RNIAGE LY, ()fE, GR W Fis.
3.3.1 BNV, (1) EAAE T

(1) I 45 R,

BEIE A ERTEV, (R AR A AN 4 B,

|

R



N

]

-200-160-120 -80 -40 0 40 80 120 160 200
PR T4 /m

(a) F1ERZIE A D

v, (6)/(mm?/s)
O

0 1 1 1 1 1 J
-200-160-120 -80 -40 0 40 80 120 160 200
FRN T /m

(b) EMEEE AL

V. (H)/(mm?/s)

0 1 L L 1 1 1 1 1 J
-200-160-120 -80 -40 0 40 80 120 160 200

HEDNBE AT
(c) RIBREIE A

-200-160-120 -80 -40 0 40 80 120 160 200
FHN T /m

(d) ¥ REE BEE A T

80
60
40
20
0 - Y N Ly
-200-160-120 -80 -40 0 40 80 120 160 200
FHN T ¥ /m
(e) BFERXIE A I
P4 BRIE A LV, ()3 L B

Fig. 4 The change regulation of V,(t) of tunnel entrance

V. (6)/(mm?/s)

H18% B3N R LB ER B X\ 112530 B 17
_ 30 (2) 2R Hr.
N BEIE A RISV, (BG4 503 3 8.
215
= £3 BEADV()%RGH
0

Table 3  Statistics results of V,(¢) of tunnel entrance
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Fig.5 The change regulation of V,(¢) of tunnel exit
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