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Modeling Operation Speed on Mountainous
Freeways: A Driving Simulator Study

GUO Qiming, WANG Xuesong, CHEN Zhigui
(Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Shanghai 201804, China)

Abstract: A new modeling approach based on frequent and
equidistant speed measurements was proposed. Driving
simulation experiments were carried out to collect free-flow
speed data on mountainous freeways. Operating speed profile
was derived and grade, curvature, super-elevation, and
dynamic sight distance variables extracted from upstream and
downstream segments were used to estimate a generous
operating speed prediction model. Results showed that as the
expected, the average grade and curvature of the segment,
the maximum super-elevation and the existence of reverse
curve decreased the drivers’ speed and the curvature
differential between the downstream and upstream segment
also reduce the speed. The adjusted R? of the operating speed
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model was 0. 74 and the averaged absolute prediction error for
This
study took the advantage of high resolution speed data

training set and testing set were both under 3 km » h™*.

collected from driving simulator and provided a new
methodology to model continuous speed data. The results
indicated the effectiveness and capability of the proposed
modeling strategy.
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Fig.1 Tongji University driving simulator



1006 [/ B K 2% 2% ME R BB

EEVE

Ze R B IR A B 5l A ks U AT P Ak R
PEATRE IR, 25 SR R W R B R 28 B A 400 28 B A DL L
THRENEE R, A5 EE WA ZEERE
FEAR 5 BT R B8 1A SE 0 54 BT DA B 2 0 DY BCSE [ 2
TR,

SCIHE B R IR A K R R A B 1Y CAD %
THE 4% B R 30 LA B 4 e e b R A i 2 b 3 5, 3B
AT 22 P Y- ) 2 A DR I A D T R LA R S O 3
P, S TE BRI S 100, BUE] 4 4538, B LS
FFHH G B £, B &L X R 400 m~
2 000 m, I IX &) —6%~4%, Bk 24 km, &
PR 9. 4 km BYREIE , DISE #2846 R 4 8200,
TEBREITE A ) & A 53 MR B, HiP R ER 16
A, BHEREL 37 A PPLIE R E =T HETEFE
BB TN L X A R BRI R RS
SLEEE A B Y = R R E A 2 B

s R RIER R ARSI E M RERR AR
LB AR R R SRR B E I H R B
T4 EL TG BRI 400 2 B B S 36 AR R A AR
FFHLER T34, LIHEBRIRE B R R B T S5
FLIEHE R IR MIEXLE 3 AR HE R B BLE B
FORS RS I ML R B R M ERFHT S G
BE B RIS — AR EE A B L1734 10 min
I T8 LA BB AR DL 2 A3 1 5 IE X SC IR I 2R 25
T 5 3 R IE 28 B ST 1R S ISR B o ol B 2 s R AR
TE I U AT A R M SE R A R IS B R AR AR
BROLT AN E B A, LIRS EH S
PPN R4S H B 22 55 AN TE A0 IR A 25 3 AR AR
AMER i . REERRVS SLR0E I 5
BoA HBAEARR , B 3 FOR B, SR B A3

5001 0.003
00l 0.002
0.001 ~
E 300 IE
m 1o @
i 200 3
{ -0.001 &
100} -0.002
e 0,003
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
HfE/m
2 LWEERZESETH
Fig.2 Experimental road alignment parameter change
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Fig.3 Simulated driving experiment observation speed curve
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