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Abstract: This paper mainly concerns the analysis of driver initial brake time under risk cut-in scenarios.
Collection of naturalistic driving data has been done in Shanghai, China, and from which 80 cases risk cut-in
scenarios have been extracted. THW when driver initiates brake is selected as the indicator of driver initial
brake time and of which statistical characteristics and relevant factors have been analysed. Distribution of
THW when driver initiates brake can be fitted with lognormal curve. Driver brake obviously earlier when
vehicle cuts in from right side and/or vehicle is much bigger than in other conditions.There is no obvious
linear relationship between THW when driver initiate brake and subject vehicle speed when collision threat
appears, while an interesting finding is that before or after about 55km/h speed point, with the increase of
vehicle speed driver tends to brake earlier or later. Results in this paper can be applied in the development of
control strategies of automated vehicle as well as the construction of test scenarios.
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Figure 1. Video data of naturalistic driving data collection
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Table 1. Factors considered in the analysis of THW when driver initiate brake
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Figure 2. Definition of relative lateral position of leading vehicle and subject vehicle
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Table 2. Statistical characteristics of THW when driver initiate brake
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Figure 3. Frequency distribution histogram and lognormal fitting of THW when driver initiate brake
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Figure 4. THW when driver initiate brake under different cut-in directions
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Table 3. Statistical characteristics of THW when driver initiate brake under different cut-in directions
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Figure 5. THW when driver initiate brake under different relative lateral positions
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Table 4. Statistical characteristics of THW when driver initiate brake under different relative lateral positions

% 4. FEHEEAERHE E TSR RHHIRIR THW B

Bz B %) FHE bRz W/ ME 25 F o hifE %k 75 H o hifE WRAE
THWI/s
y0 0.84 0.55 0.15 0.42 0.72 123 1.85
yl 0.92 0.62 0.14 0.40 0.77 1.36 273
y2 0.97 0.57 0.34 0.50 0.82 1.16 2.07
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Figure 6. Mean value of THW when driver initiate brake under different relative lateral positions
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Figure 7. THW when driver initiate brake under different indicator states of leading vehicle
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Figure 8. THW when driver initiate brake under different types of leading vehicle
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Table 5. Statistical characteristics of THW when driver initiate brake under different types of leading vehicle
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Figure 9. THW when driver initiate brake under different lighting conditions

9. FRIRAAKH T HELEEMIGH TR THW B

5.7 YIAERHINHAEERSEY ZMESIERZ THW ERIXHR

10 {2oR T IR BN Z] THW (B 5 YD fE 6 I

A FE R AR o S 0t B BUs #EAT LR U A 12K

SRIEAHAR, IR R R AN ZE 0 ] AT AA B B 2] THW (E-5 YIS B H B A 238 B O A7 7E W 2 R etk o
Ao BRI BUR HBUS I 70 A7 2B R =M RIEAR, = AN BRI AT A G 2254 0y 55km/h (A E .
FEZA B2 AT, B R MR, THW ARS8 RIS Bk 53 D0 DI S B 18T S8 40 e | sl ek 2 B DA e

0l A EZ G, BEEFENREEE R, THW EHAB/NIES,

LU A H B E . R RRA

FIHE S BE A 4 R e 2 Tt e e A e 3R G V) N\ LA S S 0 RT RE PR Intel, A 4R R T 80kmih (L AL K
H T E AR, B 250 G [ AR TS S R e, fE R A e i i Oy E A E RO, BB

THTGS DI S 56 14 1) 31 R AL 22 e — 2

3.0
- | » WEEHIENIRZITHWs|
2.5 1
" [
%2‘0— u u
T n L |
| [ ] ™
15+ am =" "
Z‘ [ ] [ ]
= 1 - - L
= a" " [ [
E1.0- Lo . m .
& : o .
= = - T |
0.54 s m”" I.. - L .
] L] | ]
| L L. a® o . .
] ]
0.0 1
1 1 1 1 1
0] 20 40 60 80 100

TIN SR 2 BUA B A2 3% B (km/h)

Figure 10. Relationship between THW when driver initiate brake and subject vehicle speed when collision threat appears
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