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Abstract

The motorcycle ownership rate in Taiwan is high. Motorcycles are small in size, lighter
weight and high mobility, and the characteristics are significantly different from those of
passenger cars. Motorcyclists are more easily to do overtaking and filtering than cars.
Roundabouts are widely used in urban areas. That could increase safety and operational
performance, and is sometimes used in urban city to preserve a heritage. Generally, there are
two indexes, safety and capacity, to evaluate the roundabout performance. Some traffic
characteristics need to be analyzed before the study evaluates the roundabout performance.
Previous study point out that the characteristics of mixed traffic and passenger car traffic on the
urban arterials are different. This study infer that they are also different on roundabout.
However, previous study relative to roundabout only focus on the passenger car traffic, the
result may not be appropriate to apply to the high motorcycle ownership rate region.

The objective of this study is to propose a process about how to use the microscopic traffic
dataset to analyze traffic characteristics and behavior of mixed traffic flow for roundabout. This
study adopted an aerial videography approach to collect the video using a drone. Videos are
converted into microscopic traffic data in the form of vehicle trajectories, in which the
characteristics and parameters of interested can be extracted from the dataset. The mixed traffic
characteristics and behavior, such as lane usages, speed, acceleration, deceleration, lateral
position, lane changing and lag acceptance are analyzed. The data extracted from the trajectory
extraction software is in Cartesian coordinate system. In order to determine which lane the
vehicle used at each data point, the computation is more convenient if the positions and
trajectories of vehicles are in Polar coordinate system. The vehicles move along a curve in a
roundabout, and it is not appropriate to use the straight line distance between two consecutive
data points to represent the distance travelled. A quadratic function is used to fit in the
coordinates of the data points before and after the time instances, and the distance travelled in
a time interval is estimated by integrating the function over the time interval.

The preliminary results show that there are significant differences in terms of lane choices,
speed distribution and frequency of lane changing times between motorcycles and passenger
cars at different locations of a roundabout. This study also found that the car drivers didn’t
abide by the lane discipline on roundabout because the drivers change the lane frequently. The
number of lane changing times would affect by the travel distance and how many entrance or
exit the vehicle passed, and are different from cars and motorcycles. The result of critical lag
show that there are differences under different combination of objective vehicle mode and
conflict vehicle mode. Future research could follow this process to study the characteristics and
behavior of mixed traffic for other roundabout. The next step is to investigate the interactions
between vehicles, such as overtaking and filtering behavior of motorcycles (Wong and Lee,



2015). The derived characteristics and interactions can be further used for the development,
calibration and validation of behavioral models of vehicles in a roundabout. The results can
also be applied to the evaluation of roundabout performances for capacity and safety.

Keywords: Roundabout, Microscopic traffic flow, Mixed traffic, Motorcycle, Traffic
characteristics and behavior
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AL A X ph2 - 22 52 RS

= fg 3t x=ay?+by+c (4.3)
T4 F e _ [Cer = xp—1) Y1 — %;1) +2(xt+1 - ;Ct—1)(y2t — Vel (4.4)
[(Vem1 = Ver D) OF — Vio1) + 1 — Yitd)]
_ _ 2 .2
_ % db | b= [(x — xe—1) — a(yf — yi-1)] (4.5)
Ve — Ye-1)
¥ BT C C= Xy — aYfq — by,q (4.6)
, Ve dx\?
FEdd d = J 1+ <5> dy (4.7

Yt-1
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—y,_1) —a(x? — x2_
_ 3 kb b=[(yt Ve-1) (x; -] (4.10)
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¥ #IE C C=yr1—axt, —bx,_, (4.11)
% *t dy\*
e d d= j 1+ (—) dx (4.12)
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Ve = Vi1 Ve = Vg

B Vesr TV Vet Ve Vpy1 — Ve
= Vt+0.5 — Vt-0.5 _ 2 2 _ 2 (4.14)
(t+0.5) — (t — 0.5) 1(s) 1(s)
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2 0.0% 4.1% 33.9%
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Hadrd R rﬂﬂ,ﬁ; TR B R E R T AN R D iy A
AR T AR Rl B R FochE AAED A2 G o

3. WERERAWTDIER

WEWEFERE  NFTRADELY Y > FRERPHDE T IREF -

8
Speed (km/hr)

(a) 2 (b) % 2
1 5.3 88 /7 2 i 2 4cF )

BT P A BT T eppR > TR A R4 R P Ed R )Y 2
BT D L FIDE R deT L 620 A 53 BRMR AL AR g0 2 iRl
BN HESDERE S TR B OHFRER Y R FHBER O RLRE T L o ¥
hBFIRS BHZERLBEF D FARRAR] 0 T R FI AR RIPRRIY R A R AR
SRR o

L B2 B gEitd R (L )R T R AR
P48 1 2 3 4 5
2 35.8 325 31.1 26.5 17.2
- (7.4) (7.0) (7.1) (6.7) (8.4)

o 31.1 28.5 25.7 20.7 12.4

"= (6.5) (7.0) (7.3) (7.3) (6.4)

H = : km/hr
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BI55 - B56> TEHEFE S FERAFLETNEI|EL > 5 LT HFR

1. 2 2id iR BE S BAF 4PN
2. W3 ok L 4o lF R EGTE L (2.9 m/s?>2.5 m/s?)
3. 8 kL R EAR TS L (|—4.0] m/s?>|—2.5] m/s?)

PR T
200/0 T T T T T

BONIIEIERE © 2.9 (m/s?)
BABEARIRTE © -4.0(m/s?)
DR REAEZE © 0.6 (m/s?)

15%

=
R 10%
o
5%
0%
-4 -3 -2 -1 0 1 2 3 4
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B S5 F g RE > R
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=
& 10%
o
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4 -3 -2 -1 0 1 2 3 4
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B 56724kt RE R
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5.6 4232 $H(1,7) 14 2 (2,1)en 3054 B if = #icd i£ 5.0 = o

15619 TR ¥ ik

1 2 3 4 5 6 7
- 0.2 0.4 2.0 2.8 4.0 5.0
305.3° (7) | 325° (0) | 78.9° (1) | 101.7° (2) | 131.8° (3) | 223.1° (5) | 261.2° (6)
5.0 - 0.4 1.4 2.8 3.2 4.7
272.8° (6) | 360° (8) | 46.4° (0) | 69.1° (1) | 99.2° (2) | 190.5° (4) | 228.7° (5)
4.5 4.0 - 0.0 0.0 1.7 3.1
226.4° (5) | 313.6° (7) | 360° (8) | 22.7° (0) | 52.8° (1) | 144.1° (3) | 182.3° (4)
3.0 4.2 2.0 8 0.0 1.6 2.6
203.6° (4) | 290.9° (6) | 337.3° (7) | 360° (8) | 30.1° (0) | 121.4° (2) | 159.6° (3)
0.0 2.0 4.0 - - 0.0 0.0
109.9(2) | 197.1° (4) | 243.5° (5) | 266.2° (6) | 296.3° (7) | 27.6° (0) | 65.8° (1)
0.7 2.0 35 4.0 4.7 - 0.0
82.2° (1) | 169.5° (3) | 215.9° (4) | 238.6° (5) | 268.7° (6) | 360° (8) | 38.2° (0)
0.0 1.1 2.6 3.7 3.4 4.4 35
44.1° (0) | 131.3° (2) | 177.7° (3) | 200.4° (4) | 230.5° (5) | 321.8° (7) | 360° (8)
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1 2 3 4 5 6 7
- 0.0 - 2.7 4.8 5.0 6.0
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