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ABSTRACT

Drivers can receive diverse types of traffic information through a number of methods. However, there are not enough
information services considering human factors. In this study, as a basic research on human factors of the drivers, characteristic
analysis on drivers’ mean glance (fixation) durations with different running speeds on the expressway was performed under
diverse running environments. To control variables other than running speeds, running environments were categorized into 4
types: ‘daytime running without preceding vehicles’, ‘daytime running with preceding vehicles’, ‘nighttime running without
preceding vehicles’, and ‘nighttime running with preceding vehicles’. Furthermore, ANOVA Test was used to divide speed
groups. As a result of performing a multiple comparison to compare differences in glance behavior per each group, the road item
and the preceding vehicles item showed an increase in mean glance durations as the speed increased, while the front view

showed a decrease in mean glance durations. It was confirmed that the road sign showed no statistically significant difference in
glance durations as the speed varied.

Key words : driver’s glance behavior, ANOVA Test, driver’s human factor, TalkEye Lite, running speed
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| Background and purpose of study
¥

| Literature review
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Define driver’s glance objects
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| Site investigation

TalkEye Lite
(Eye movement
equipment)
- -

| Expressway driving
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Montana650
(GPS)

Data matching
(running speeds and mean glance durations)

¥

| 3~-4 groups of running speeds

Multiple comparison of
mean glance durations
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| Conclusion

(Fig. 1) Flow Chart of Study
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(Table 1) Outline of Experiments Method

Division Contents
The subjects 7 adults aged 23 to 30 years old
Experiment October 9 ~ 24 2015
Period and Time 16:30~20:30 p.m.
Experiment Montana 650 GPS device,
Equipment TalkEye Lite
Experiment Yuseong TG ~ Sintanjin TG
Section (16.43km)
; f:r?:es; 7 times (Daytime & nighttime)
Vehicles K5 and Sonata

4% A% $3 £ 5 Montana 650 GPS 7]7]
£ 88t ZAsHen A PdH FAHL
TalkEye Lite®] 115< #8331t} TalkEye Lite 1
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(Fig. 2) Composition of TalkEye Lite
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(Table 2) 4 groups of Running Speeds

Group Daytime Nighttime
1 68.30km/h 80.99km/h, 81.77km/h
2 75.50km/h 85.87km/h
83.03km/h, 86.02km/h,
3 86.45 90.82km/h, 91.42km/h
4 - 103.31km/h, 104.65km/h
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(Table 3) Descriptive Statistics and ANOVA Test on Mean Glance Durations

Time Open/ Group Averag 95% confidence | Levene ANOVA Test
Target zone CF (km/h) N e SD. | SE lower | upper fest F value
vb p-value L
~70 17 283 | 112 | 027 | 226 | 341
Open | 70-80 2 325 | 123 | 026 | 271 | 380 | .086 | 5880 | .004%*
b 80~90 D 389 | 093 | 0.16 | 356 | 423
ay ~70 11 147 | 091 | 027 | 086 | 208
CF 70~80 26 164 | 090 | 018 | 128 | 200 | .836 | 14776 | .000%*
80~90 135 241 | 079 | 007 | 227 | 254
Road 8230 ;%6 ;1)) 6.587 | .086*
Open  oios Taemses | 4 | 4| y y 001 | (Chis | (K-W
9. 45(53.10) quare) | p-value)
Night .
EmE
CF 2095 [ 260310 | 2% | 38| - y ; 001 | (Chis | (K-W
95 58(93.64) quare) | p-value)
~70 21 310 | 217 | 047 | 211 | 409
Day 70~80 65 331 | 275 | 034 | 263 | 400 | .108 | 715 | .049%*
Procedin 80~90 373 374 | 356 | 018 | 338 | 410
vehjcleg CF -85 36 341 | 156 | 026 | 2.88 | 394
. 85-90 44 398 | 1.89 | 028 | 341 | 455 .
Night 90-95 105 504 | 178 | 017 | 470 | 539 | 076 | 118841 000
95- 31 534 | 141 | 025 | 48 | 586
~70 6 106 | 008 | 003 | 098 | L4 3367
Open | 70-80 3 285 | 028 | 016 | 215 | 356 | .103 N 0007
Da 80~90 6 087 | 020 | 008 | 066 | 108
Y ~70 3 108 | 027 | 016 | 040 | 175
CF 70~80 16 115 | 041 | 010 | 093 | 137 | 392 | 213 | .051*
80~90 8 102 | 059 | 021 | 052 | 152
-85 5 0919 0‘812 0';)5 0760 | 1.078
View 85-90 3 0788 0‘612 0';)7 0475 | 1.101
Open i Ton 680 | 3810 | .028%*
Night 90-95 8 0.749 X o | 0656 | 0842
95- 6 0.699 0'39 0';)3 0.603 | 0.796
85-90 3 108 | 027 | 016 | 040 | 175
CF 90-95 14 099 | 016 | 004 | 090 | 109 | .18 | 4282 | .028
9- 6 074 | 024 | 010 | 049 | 1.00
~70 4 106 | 007 | 004 | 094 | 117
Day Open —e000 11 1035 | 045 | 014 | 072 | 133 | 0 | 018 895
~70 3 103 | 019 | 013 | 066 | 272
CF 80~90 16 150 | 083 | 021 | 105 | 104 | 18 | 2 453
Road -85 4 L14 | 057 | 028 | 024 | 204
y Open | 9095 7 231 | 098 | 037 | 140 | 321 404 | 3434 | 066
Sigh 95- 4 132 | 056 | 028 | 044 | 221
Night -85 3 122 | 040 | 028 | 238 | 481
85-90 8 139 | 045 | 016 | L0z | 176
cF 90-95 % 16l | 127 [ 025 | 109 | 213 | O | 0¥ 34
9. 8 208 | 113 | 040 | 113 | 302

* ¢ Level of significance a=0.1
** : Level of significance a=0.05
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(Table 4) Multiple Comparison of Mean Glance Durations (Scheffe, Dunnett T3)

. 90% confidence
Target Time zone Open/CF Groupl Group2 Group1-Group2 SE P-value Tower e
o 70~80 0420 0347 | 485 1179 0338
Open 80~90 1.061%% 0323 | 007 | -1.765 0356
Day 70-80 | 80~90 0640 0298 | .107 1291 0010
o 70~80 0171 0292 | 843 20801 0460
CF 80~90 0.934%% 0255 | 002%% | -1484 20384
70-80 | 80~90 0.763%% 0174 | 0007 | -1.139 20388
85-90 0452 0653 | 0978 2190 1285
85 90-95 1594 0863 | 0356 37746 0.558
95- 36127 0917 | 0.001** | -5.855 ~1.366
Road Open ss00 |09 1141 0968 | 0801 3558 1275
95- 3.158%% 1017 | 0019 | -5.660 0657
Night 90-95 95- 2017 1163 | 0415 4847 0813
85-90 0032 0720 | 1000 -1.808 1745
-85 90-95 0387 0804 | 997 2396 1622
oF 95- 1.773%% 0621 | 032+ | 3278 0268
6500 |09 0355 1019 | 1.000 2.847 2137
9- 1741 0882 | 270 3882 0400
90-95 9- -1.386 0951 | 613 3715 0942
o 70~80 0659 0479 | 389 1691 0373
Day CF 80~90 1.699%% 0432 | 001%* | 2630 20768
70-80 | 80~90 1.040%% 0263 | 000°% | -1.607 20473
_ 85-90 0569 038 | 539 1540 0403
Pi‘zchi‘jizg 85 90-95 1.631%% 0332 | 0007 | -2.466 2079
, 9- 1.927%% 0421 | 0007 | -2.986 20868
Night cF 5500 | 209 1.062%% 0309 | 009 | -1.838 0286
9- _359%+ 0403 | OL** | 2372 20345
90-95 9- 029 0351 | 870 1180 0.587
o 70~80 1.793%% 0127 | 0007 | -2.094 1491
Open 80~90 0.189 0104 | 233 20,057 0435
Day 7080 | 80~90 19817+ 0.127 | .000%* 1.680 2283
o 70~80 0.082 0125 | 805 20201 0366
CF 80~90 0333 0138 | 079 0018 0.648
70-80 | 80~90 0.251% 009 | 052 0033 0468
85-90 0.131 0082 | 483 -0.089 0351
View -85 90-95 0.170 0064 | 106 -0.002 0342
95- 0.2207* 0068 | 037+ 0037 0402
Open es00 |09 0.039 0076 | 966 0,165 0243
Night 95- 0.089 0079 | 742 0125 0302
90-95 9- 0.050 0061 | 876 0113 0213
gs00 |09 0.302 0160 | .191 20059 0.664
CF 9- 0435 0.166 | 051 0.058 03811
90-95 9- 0.132 0122 | 565 0144 0409
Day Day Open ~70 80~90 0123 | 235 149 20384
CF ~70 80~90 0464 0603 | .186 1743 0815
N 90-95 1167 0501 | .106 2353 0020
Open 9- 0183 0565 | 949 1521 1155
Read 90-95 95- 0.984 0501 | .188 0203 2.170
sign 85-90 0175 0886 | 998 2467 2117
Night 85 9095 0395 0824 | 972 2526 1736
oF 95- 0862 0886 | 814 3154 1431
5500 | 209 0220 0455 | 972 21398 0958
95- 0687 0560 | 684 2.136 0763
90-95 95- 0467 0455 | 789 1644 0711
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