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ABSTRACT

A mathematical model of responsibility-sensitive safety (RSS) has been proposed as a way to
determine whether an autonomous driving accident has occurred. Autonomous vehicles related
industry and academia have shown great interest in this model. However, this mathematical model
lacks a comprehensive review on whether the model can be used to clarify responsibilities of
autonomous vehicles in the event of a traffic accident. In this study, we analyzed the issues that need
to be solved in order to apply the RSS model. In conclusion, there is a limit in the equation and
the social acceptability of the RSS model. To use the RSS model practically, it is necessary to define
the response time of the autonomous vehicle and to measure and control the reaction time value
according to the appropriate technology level for each autonomous vehicle.
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Research Plan

- Establishing Research Purpose
- Establishing Research Scopes
- Establishing Research Methodologies

Literature Review

|

- Reviewing Related Theories
- Reviewing Related Studies

Compare RSS Safety Distance with Stop
Sight Distance

I"

- Calculating stop sight distance by speed
- Calculating RSS safety distance by
speed

Comparison of safe distance by speed

|‘

Estimating autonomous vehicle
response time

- Calculating RSS safety distance by
response time and speed

I‘

Results and Future Studies

<Fig. 1> Research process
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A8 5+F 5.8 (car-following model)
AFAST 2Rt AYho A
Bloll Ao Hhe-3hA —?@x}'ﬂ ABA7= E’Jﬂ OM(Chol 2000). Mark et al. (1999)4 Oﬁ@ *Ewl
B Gazis-Herman-Rothey(GHR) =8, Safety distance or collision avoidance(CA) .3, Psychophysical or action
point(AP) 2& 5 A 37IA FEE TR AW <Table 1> ZTHKim, 2005).
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<Table 1> Major Car-following model

Model Equation Parameter
Chandler a, (t+1) =xAv(t) T, A
GHR v (t+ T)m
GM a, t+D :anilAv(t) T, a, m, 1
Az (t)
Safety distan Kr Cy g SO T T, b, V
afety distance auss Vsare = Up—1 w &) o, )BT > D,
Av(t)?
AP Lenut; = T, S
nutz a,t+17 25— Ax )] +a, () )
3) HX|AIA

A A A A(stopping sight distance)= =X A7} 22 A2 Aol A= =3 3
optE| L AlFS Aol kA BABAY, ZL HelES HsiA %336}71 fste] Hask dols AA
&oof wet 443 Zo]THMOLIT, 2013). AAZ 1 =22 grH % %
AXE zPste= 2R FAAGOE stal, 44 w9 Folg &2 W
EE EAY Eo| 15emE 2 T Ue AGE 22 AR FAMECE S
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ST el RA e S8 kAT ghE Fs] A =HESAE R 1eE o v=e] AASHTO
(American Association of State Highway and Transportation Officials)o| Al AF&-3F 0.3472 #8359 THAASHTO,
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<Table 2> Stopping sight distances according to the speed in wet road condition

Speeds(km/h) Friction factors(wet road condition) Stopping sight distances(m)
120 0.347 246.7
110 0.347 213.7
100 0.347 1829
90 0.347 1544
80 0.347 1282
70 0.347 104.2
60 0.347 82.5
50 0.347 63.1
40 0.347 459

2. RSS Z&9| okxz|
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NzEo] HArtEES 4ms’d ST - 49ms”2E A A3 tHADD et al, 2018). ©]9} 22 21Y o
Awaiel Tbate] &£yl Aope 1A Sloll £x ¥ RSS 239 kAT E <Table 3>3 Zth

<Table 3> Safe distance of RSS model

Speeds of leading vehicle(km/h) Speeds of following vehicle(km/h) Safe distance(m)
120 120 191.3
110 110 178.7
100 100 166.0
90 90 1534
80 80 140.8
70 70 1282
60 60 115.6
50 50 103.0
40 40 90.4
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<Table 4> Comparison of distances according to different response times

Speeds of leading and | Stopping sight distances Safe distance (m)
following vehicle (km/h) (m) Response time of 2.5s | Response time of 1.0s | Response time of 0.3s
120 246.7 191.3 709 234
110 213.7 178.7 65.8 21.9
100 1829 166.0 60.8 20.3
90 154.4 1534 55.7 18.8
80 128.2 140.8 50.7 173
70 104.2 128.2 45.7 15.8
60 82.5 115.6 40.6 14.3
50 63.1 103.0 35.6 12.8
40 459 90.4 30.5 11.3
Hw A3 RSS B A& loji A&FPAFaHe] Tate] jEgAIZe] AEEE bdAR Y &
FEFS A= As /AT F, 7IEHLE st A&FPAFAY] BEGAIZEO] 2O EFF <Table 4>
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<Table 5> RSS safety distance by speeds (reaction time 2.5 seconds) (Unit: m)
Speed Following vehicle

120km/h 110km/h 100km/h 90km/h 80km/h 70km/h 60km/h

120km/h 191.3 160.5 1314 103.8 77.8 53.4 30.6

110km/h 2094 178.7 149.5 1219 95.9 715 48.7

) 100km/h 2259 195.2 166.0 138.5 112.5 88.0 65.2
I;/Zﬁ;leg 90km/h 240.9 210.1 181.0 1534 1274 103.0 80.2
80km/h 254.3 223.5 1944 166.8 140.8 1164 93.5

70km/h 266.1 235.3 206.2 178.6 152.6 128.2 105.3

60km/h 276.3 245.6 216.4 188.9 162.9 138.4 115.6
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<Table 5>°A HQl vpe} o], TH} XF&Tol AWt A7k £5 23 we} AR E theksiA +
Mgt Y AFe] SEsb Y Ao SEBG ES S FRADN BA BHHAT, T 4P
of £E7b A Aol SERT B Aot Wad AANT} 1 Ao BAHNUT HeEE 2522
Agodle T8 HSATEE 1 THE BAAY tA AA ANEE ASE AdHE.
<Table 6> RSS safety distance by speeds (reaction time 1.0 seconds) (Unit: m)

Speed Following vehicle
120km/h | 110km/h | 100kmjh 90kmy/h 80km/h 70kmy/h 60km/h
120km/h 70.9 47.7 26.1 6.1 - - -
110km/h 89.0 65.8 44.3 242 5.8 - -
100km/h 105.5 82.4 60.8 40.8 224 55 -

Leading

vehicle 90km/h 120.5 97.3 75.7 55.7 37.3 20.5 52

80km/h 133.9 110.7 89.1 69.1 50.7 33.8 18.6
70km/h 145.7 122.5 100.9 80.9 62.5 45.7 30.4
60km/h 155.9 132.8 111.2 91.2 72.7 559 40.6

<Table 6>914 Bl H}9} o] HlS&E7} 1,02 ALos AAHOZ AHAT . %]
Sof B3] A EAHATE A xpFe] £%7} 100km/h ool AlE Tk xpEke] £59) 40km o)A xbo|ut
= A% tAAZI} 0m ©)3tE AAE A

<Table 7> RSS safety distance by speeds (reaction time 0.3 seconds) (Unit: m)
Following vehicle
Specd 120kmyh | 110km/h | 100km/h | 90kmh | 8Okmh | 70kmh | 60kmyh

120km/h 234 37 - - - - -

110km/h 41.5 219 3.8 - - - -

) 100km/h 58.0 384 20.3 39 - - -
I;zﬁlllleg 90km/h 73.0 534 353 18.8 39 - -
80km/h 86.4 66.7 48.7 322 17.3 4.0 -

70km/h 98.2 78.5 60.5 44.0 29.1 15.8 4.1

60km/h 108.4 88.8 70.7 54.3 394 26.0 14.3

<Table 7>°ll4 Hel e} o], Hkg£E7} 032 Afole AAA oz A} 4ds] &4 245
W Apee] £529) 20km o) Afolu= 7% kX AE7E Om
7b &AL ddE o] A7) wEel A o] AeFHAE
Ae AE 7]l Ao AdH.
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