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Abstract

Relevant studies have shown that visual information during driver’s driving is the main factor af-
fecting driving safety, and desert road due to the monotony of the surrounding environment of the
road can easily lead to visual fatigue of the driver. Once there is sudden change of the road linear in-
dex, it is prone to traffic accidents. In order to quantitatively describe the correlation between pupil
diameter changes of the driver and the plane line shape of the highway, the influence of the radius of
the freeway flat curve on pupil diameter of the driver is studied based on the eye movement test.
Firstly, the eye movement index of the driver under different level curve radius under the typical
expressway in the desert steppe is obtained through experiments; secondly, the correlation between
pupil diameter and level curve radius of the driver is analyzed; finally, the typical high speed under
the free flow in the desert grassland region is established. The regression model is between vehicle
speed, radius, and pupil diameter when the road is on a flat curve. The results show that there is a
clear correlation between the radius of the flat curve and the pupil diameter of the driver. Using La-
grange’s mean value theorem, we found that when the radius of the flat curve R > 3354 m, the driv-
er’s pupil diameter changes significantly, which is the key point of pupil diameter change.
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Figure 1. Experimental instruments and subjects
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Table 1. Basic information of test personnel

=1L AREARTEH

EnRs PE5 FRe e o T8 e AR REEAR ST (] WAL
1 % 38 7 AR RAF K47
2 5 42 20 AN RLF RAF
3 L 42 20 AN RLF R4
4 4% 43 4 NS R AT RAF
5 5 36 7 N %S RAF R
6 % 35 8 ENES RAF R
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Figure 2. Test section site map
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Table 2. Sample data of pupil diameter-flat curve radius-vehicle speed while the vehicle is driving

2. EWRITRANEFLER - FHIZHE - ZEROBARRE

Wi 71, HL 45 (mm) 2.14 2.14 2.13 2.11 2.12 2.11
P #2842 (m) 850 1200 1400 1700 1800 1850
¥ (km/h) 92.33 98.12 86.5 94.33 90 94.6 94.73
Table 3. Curve section of the parameters of the correlation test table
3. MZRITESSEMEXMERIER
fi L £ (mm) SRR (m) R (km/h)
£ B & (mm) 1.000 0.407 0.248
PearsonfH 4314 SEHZ R (m) 0.407 1.000 0.823
R (km/h) 0.248 0.823 1.000
figE FL & £ (mm) 0.030 0.133
Sig. (Sl PR (m) 0.030 0.000
RFE (km/h) 133 0.000
7 E % (mm) 22 22 22
N Pl EE(m) 22 22 22
T (km/h) 22 22 22
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Figure 3. Flat Curve Radius and Pupil Diameter Scatterplot
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Figure 4. Speed and pupil diameter scatter plot
4. ZFRSEFLERHAE

DOI: 10.12677/hjce.2018.74065 571 TARTHE


https://doi.org/10.12677/hjce.2018.74065

77, B

3.3. {RAEST

e 2 PRIREARE, B2 T Rk RIATT I, WTEE (DT RE boy by by BREF=ZH
HDIEIVRL VST

-0.028
V

D=1.763—— 2
2 )

—-0.044

W 4. % 5 Fin: F G E MR p, =0.005, /NTFEZ/KT a,=0.05, 7£ 0.05 KEZFKTFF,
[l AR BLAT — 2 B Gt E 2 3, nT DR SR [ U ASE 780 43R 25 B 0 4 s 3ok P8 A ol 28 21 12 S i L B AR 2 1 1)
KFRo WK AT LRI by by by (IBEUNFT A sig < 0.05 HSE MRS, ihek B fL B2 R A
KAHON R =0.957. HEME R, EHT 72 s A RS 5 o fL EA R A7 .
4. BFLERSY R RWE

ERQ)F, BT ZEE 100 km/h B AA R HARG):

D =1.55R""" 3)
AG)H R D HIRAMEMIEL S Fros.
JEhrAs I H T E R, B
S(b)=S(a) _
e O

BT R R 5P B R A E B S AR KR . (3354, 2.22), Bl Ry =3354. D, =222, {EI4 5 izk
H, B R<RyN, BEFLEABINBEL, M R> RN, ML ERNNINZEE., XEWE, T ERKEH
BRI, Ry=3354 & — MG T, I AR I iR AR AR, At O3 K K
N TH, BEE R BN, OB MR SRR o
5. &g

gr b, IS ARSCHE AT H PL T 451

Table 4. F-test of the model
< 4. MBI F QI8

Ry SR df 7 F Sig.
mPE| 0.046 2 0.023 5.861 0.005°
1 W 7E 0.201 51 0.004
Mt 0.247 53

Table 5. Curve segment model parameter values
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1 25k -0.028 0.054 -0.066
R 0.044 0.014 0.399
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Figure 5. The radius and pupil diameter curve of a car with a flat curve at the design speed
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