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Study on Analysis of Driver’s Visual Characteristics in Road Traffic
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ABSTRACT

In road traffic, road circumstances, vehicle, and driver are closely related each other,
When road facilities are established in road planning, only road structure has been considered,
However, relafively little work has been done regarding the relation betweenn road
circumstances and human with respect to a driver,

This dissertation focuses on analysis of driver's visual characteristics to improve road
circumstances, In this study, driver's visual characteristics are measured with eye—mark
recorder and analyzed statistically,

This study includes that visual characteristics, visual range, visual time, distribution of
fixation duration, and visual moving angle with respect to road circumstances are establi-
shed qualitatively and quantitatively by driving testing vehicle on streets, roads and high-
ways, The main features of this study are : The driver's visual ranges are different over
10% depending on lane in multi-lanes, The visual range on two-lanes is more than twice
as big as that on multi-lanes at 85% of whole vision, The right and left visual ranges by
speed are 34° for 30-50km/hr, 28° for 50-70km/hr, 22° for 70-90km/hr and 16° for over
90km/hr at 95% of visual rate, Accordingly, increasing speed sesults in narrow visual range.
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(% 3) Fixation Point Statistics on Straight and Curve
Location Critical values
Observe| Mean Standard
and Axis] Variance | Cum, Prob, 50%| Cum. Prob, 90%
i number | (angle) deviation|
objection Lower Upper Lower Upper
Straight Section| X 1,629 -0, 523 11, 543 4, 253 -3. 14 144 -7.52 6. 47
of High-way Y 1, 629 -0, 316 18,116 4.942 -3.51 2,23 -8. 44 7.81
Curve Section | X 606 -2. 264 8. 740 4. 289 -4,70 -0, 71 -9, 32 479
of High-way | Y 606 -1,614 16, 397 4.795 -4, 27 1,20 -9, 50 6,27
Note:Unit is Degree
(& H Fixation Point Statistics on Guard Rail and Ramp Section
Location Critical values
Observe| Mean . Standard
and Axis Variance . | Cum, Prob, 50% | Cum., Prob, 90%
L number | (angle) deviation
objection Lower Upper Lower Upper
Guard Rail Section] X 785 3.034 | 11,902 | 8. 642 -3.74 2.36 -11,18 { 17.25
of High-way | Y 785 1,323 | 21,035 | 9,793 -5, 98 0.21 -14,78 | 17.43
Ramp Section| X 832 3.841 9,235 | 8.093 -1. 62 9. 30 -9.47 | 17.15
of High-Way | Y 832 -2. 555 8,156 | 7.035 -7. 30 2.12 -14.13 9,02

Note:Unit is Degree
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(& 5 Statistic characteristics by Lane (Visual Angie)
Lane 1 Lane 2 Lanes 3 Lanes 5 Lanes
statistics 1 1 2 1 2 3 1 3 5
Mean 3. 981 5, 501 5,244 | 4,039 4, 879 5,103 3,780 4 101 5,221
Stand, 3. 284 5 041 4, 560 1,275 3.112 1. 679 1,789 3. 485 5.315
Variance | 10,785 | 25,415 | 20,795 | 1, 625 9. 686 8. 623 3.202 | 10.234 | 18,235
Range | 20.881 | 42.426 | 28,284 | 6,062 | 28 284 | 21,334 | 10 440 | 21.193 | 22.132
Note:Unit is Degree
(& 6) Focal-point Accumulate probability by Lane
Lane Confidence rate 50% 75% 85% 95% 99%
1.1 3,162 5. 000 7,220 10, 440 16, 820
2.1 3. 606 7. 000 9, 031 17. 029 22,026
2.2 4. 000 5. 831 8. 938 16. 279 20. 396
3.1 3. 606 4 472 5.090 6, 708 7.625
3.2 5. 000 6. 325 7.762 10, 198 15. 524
3.3 3,895 6. 834 7.923 10. 011 12, 223
5.1 3. 162 4, 472 5. 376 7. 280 8 544
5.3 3. 841 5.217 6.174 8. 130 9, 240
5.5 4, 251 6. 200 8. 037 10, 873 14. 310

Note:Unit is Degree

degree
)

£ 1
95 9 (%)
Accumutate probability

(28} 14) Focal Point Range by Accumu-
late Probability

Aol gt FAHEE} FHEES St A
< EHECE giRe] H3t glels e gl

ARE WEY 4 AUEE 2730 Yoo, &
HAAE =& et
1) FAAH olszxe HEFHE 3°~5°9
HHEA ApAdo] AA A AL gick
2) FAHASY Frlol 2% HERG g
3w FAFASE 85% 7t A= A HE
B QlA] ko k(7001 W]) 95%0| 4 X
g3te W sl el EREE
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3) FAIHYE WAL E BB Al 234
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YA FA%2 Yo,
9 Kl A S23ol 4 230l I
@7 1% ad,

2. EEl B3 R T4

1) ¥EdEEEA
aeke] F ool %S vl & WE FOR,
HGEE He =2 MHEN 348 A
£ s9lolu g el Jgo] Aok EE o
P FAEHL FYLEF dASE E3A
A7} A 7}E (30~50km/h), AZFA7IR B T E

3 RS S AN AT BEH
o] o] ol 97 HBAE FHE YA ER
Afeet & & Agos 7 9] Fiyfl(#)
iR (o) § oo HAESHK Xo| K &
Z3 AFEZAAN HE P chFAoE F4
¥ 4 ok

P ladx¢v] = $ 077

o

..............................

7 (4—2) ol Al BIMEEZR P75%, P85%, P95%,

(50~70kn/h), == (70~90km/h), Z&EEZ P99%ol A3t o] =E FIT, 2 BWRE
(90kn/h Ll b) & E-5F3lod KTk, FEEdel A (& 3 2t
(&7 Statistics or Confidences of Speed (horizontal Axis)

Variable: (km/h) Speed 30~50 | Speed 50~70 | Speed 70~90 |Speed 90 upper
Sample size 7273 4432 5440 4043
Average -0, 927265 -0, 804829 0. 126838 0, 838734
Median 0 0 0 0
Mode 0 0 0 0
Geometric mean 32768 -32768 -32768 32768
Variance 35, 8455 25,1871 19, 86418 11, 6083
Standard deviation 5. 98711 5. 01868 3. 94073 3.4071
Area at or below 0, 005 20. 986 21. 003 16. 311 13, 020
Area at or below 0,025 17, 397 14, 086 11, 020 8. 063
Area at or below 0, 075 11, 011 10, 075 8. 632 6. 453
Area at or below 0,025 5. 237 4 976 4 236 3.110

Statistics or Confidences of Speed (Vertical Axis)

Variable: (km/h) Speed 30~50 | Speed 50~70 | Speed 70~90 Speed 90
Sample size 7273 4432 5440 4043
Average 1. 90692 0. 175542 -0, 297794 -0, 838734
Median 2 1 -1 0
Mode 3 2 -2 0
Geometric mean -32768 -32768 -32768 -32768

. Variance 7.86331 13, 2655 10, 79697 11, 6083
Standard deviation 2.80416 3, 64218 3. 40769 3.4071
Area at or below 0, 005 12, 885 11, 126 9. 883 9 719
Area at or below 0,025 12. 046 10. 136 7. 183 6, 371
Area at or below 0, 075 6. 026 6. 681 5, 091 4 930
Area at or below 0, 25 5. 369 5. 196 4,925 3. 345
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B9 EREA T AAFAZ RHES 95%
gu) 4774 WA FAFA WAL (2

ek ® ZepEms] Y EMEEY o4& & 15) o] ¢}
Horizontal Ang]e(o) Vertical angle(°)
1 . Hi Ty
Ia=150m§' r__nl'l_4 _;_.ngh“ ay
V=90kn/h i G V=90kn/h o] 4+
[ 6=16,126° o z 6=12.74°
f i ‘Road
8 L=110mp .
E "vegom/n | o 1] Va=80km/h
a | g=22. 040° | -~ 8 =14,36°
w  L=75m F ' street
= i
= i Vo=60kn/h ‘Road  Vy=60in/h
5 | 628, 172° =" 6 =20, 26
11=55m “
! Vi=40kn/h : V=40kn/h
[ §=34,794° street 504 08°
!
L : —

(a2l 15) 95% Visual Range by Speed on Confidence Interval

2) RER] KT ERFFE
EET ER Ry -RAXE R4 DolA K
shol LB EEHE(0, 0) ol M oA EEE

85% -- 75%
= 95%

Vertical Angle (°)

-175 -105 -35 35 105 175
-21 -14 -7 0 7 14 21

Horizontal Angle(®)

(112! 16) Focal-point Accumulate Distri-
bution of Speed(70~90km/h)

&R o] 75%, 85%, 95%, 99%ell sH}Ete HE
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im/hel @ 2AF (0,04 FAHNEE A
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B S asta (BEF
Z) 72 gfelct
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(38l 17) Fixation-point Distribution in Spe-
eds at Accumulate probability 95%
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(% 8) Relation Between Radius of Curve and Focal Point Angle
Intersection Radius|Mean| Standard |Intersection Radius| Mean| Standard
Number| I o Numberi o o
angle (m) | (7) | daviation angle (m) ™) deviation
31 62-25-00 50 [-4.5 5.12 43 18-10-00 200 2.21 2,62
5,51 6.75 -2, 25 8, 25
32 11-22-40 400 |-0.8 3.1 44 19-39-50 150 | -2, 40 3.40
1. 48 1.70 1,34 1,34
33 55-21-00 40 | 8,67 2.68 45 21-12-40 150 3. 74 3.74
~7. 42 4 32 3.33 8,33
34 13-31-40 100 3.34 3.43 46 40-29-40 60 |-4.9 7.04
-3, 20 | 5.78 477 4,78
35 21-10-50 250 1,50 3.45 47 53-22-00 40 5,04 19, 55
-1.75 3.27 : -5, 59 12,78
36 72-29-00 75 | 3.72 2,07 48 J 36-33-40 80 571 2.48
-3.76 1,41 i -4, 68 6. 72
37 46-10-00 45 |-4.8 3,68 49 % 40-50-00 60 3.28 7. 60
4 47 3.47 | -3,93| 16 24
38 23-14-00 150 |-2.79 2.79 50 i 21-10-00 200 0.91 4,91
2,15 3.07 i -1. 98 593
39 32-54-00 100 | 3,01 4.61 51 23-42-20 100 | -3.23 12, 53
-3.17 517 ! 2,08 7.08
40 4-15-00 500 [-1.39 17, 54 52 ; 102-54-20 30 * *
L9 | 1266 ' -5.11| 3.8
41 13-08-20 160 |-1.94 2.43 53 24-47-20 50 |-3.89 5. 64
1. 54 1. 54 5.46 2.79
42 11-03-40 300 -1,61 1. 24
2, 44 2,24

@) IR o8 mERdMel 95%2) (F4
MA 3 RERAS ERL & Aol

g =eb1u0L porLsssy (4=3)
3714, R-square 79, 54%
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