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ABSTRACT

Due to the increase of the ownership and usage of the private car and motorcycle,
the volume of road traffic has begun to rapidly increase in the main city and it was a
huge impact on the road and intersection. It often leads to oversaturated situation in
the intersection in the at peak time. It is caused by the congestion in intersection of
urban road. Another part in the design of the signal, currently, domestic traffic related
authorities usually design intersection signal timing by their own experience or
foreign signal timing optimization software. Furthermore, the calculation result can’t
be applied to Taiwan road intersection’because of the special traffic flow characteristic

of high mix rate of motorcycle and road '_@_Qmetric design which is different to other

countries, so those programs can’t fit in Wlth dorhestic special traffic condition.

For the above problems, this stud}./ will build the mixed traffic optimal signal model
on oversaturated section fitting the traffic situation in Taiwan. Aimed at oversaturated
part, this model will relieve traffic by depending on the maximum throughput of
vehicles and motorcycles. And about the propagation of traffic, it was determined by
the speed - density relationship. In the treatment of mixed traffic,

In addition to the use of motorcycle traffic is transferring by equivalent number of
passenger cars, it also use the demand entry of the vehicle and motorcycle from the

road and lane restrictions on the relationship to calculate the actual pass ratio by



vehicle and motorcycle. While adding the lanes spillover equation in left turn phase,
and finally the use of genetic algorithms for solving the model. Finally, a case study
which assumed by researcher has been done after the full model was built, and then
compared with the signal timing calculated by the exiting signal optimal software.
The performance evaluation is done by using the simulation software to compare the
performance between the model and existed software.

The performance by the simulation results show that in oversaturated conditions,
the performance of this model are better than existed signal timing software under the
different mixing ratio, the different demand endyand different left turn ratio scenario,

and its relative performance will be sighiﬁ_a_r;t with the higher mixed ratio or demand

volume, indicating that the optimal’ model o | themixed traffic and oversaturated
situation has a applicability.

Key words : Mixed traffic, oversaturated section, signal optimal control
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yi(k) @ FAPFE N BB 2 3R P i
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_ k — kmin
V="Vna|1— T
jam
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v:TiEsE
VUmax - B iniE B
k: %R

Kiam * #%& % R
a-~f R 5K

4rMehta[21]4+>" DynaMIT Jig % 2. 475 @ % 2 3% & % B M %3 f250

A ok
v = min v_,,,:g,,, A Vphar |1 — < >
. | ?-3 I. [ kjam

4o (2-13) ¢

(2-13)
H
v:Tiog R
Vmax - B & ik B
Umin * FRPFER
k: %R
Kjam © EE # A
a-~f R K
¥ Mahmassani 14 2 Hu[ 18]+ * ?Pflifﬁgm TR T (T2
AT ARz i R R T AR Ao T 2 RN (2-14) & T

vi=vy+ (vy—vy) 1—k—£ ’
t— Yo f 0 ko
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; B
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’%’ni—MniZO

(3-16)
H
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Fo g e fhz LA R 0 AT A 40T 2 AR (3-17)

MALR;(k) =
N;(k) — x;(k) , N;(k) — x;(k) n; — Mn;
{Mm%n®+WMMrmmmwmw—d}M”M%Mmmmmw Mn,
N;(k) — x;(k) l
\ N (k) — %:K) + ((MN, (k) — Mx,(K)] - (REq)} ¢
(3-17)
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ﬁ%ﬁﬁﬁéwzﬁgiia
/([ MN (k) — Mx;(k) ] - (REqy) ) >

(nj — Mny)/Mn; > %1% & 7= g e ,,‘,b_é’:;g ’ 'ﬂt‘*#g.xi AR A R L PN I £
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(k) = {1 » Xpr (k) + Mxgr(Kk) - REq;' > Niy
RTL2 10 » xby(k) + Mxbr(K) - REQ; < Nip

(3-21.d)

RN AT & SELETE $ ST

\\\?{r

il e RE » B e BN E 0 e S AR

X(3-22)% 7

N

Mixg" 0= ||
X (K) + jericoy a8 (k) 2y ) =6
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Wzt E o B mt B A R B AR B 4258(3-16) ~ (3-17) ~ (3-17.1) ~ (3-17.2)
TR MR 0 A 4o T 2 4858 (3-24) ~ (3-25) ~ (3-25.a) ~ (3-26) ~ (3-26.b)
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FrgEe m PRI L EERY ¢ FREDERET RHNELI HEEL

-
lm-
\v

R
[t
{\n

R
L8

'?f#}}é'i —Enlm_Mnl_O%‘/ R}}ﬁlg’ﬂ';%ﬂ

I

FHE O 0 FEGRA i‘g’nim—Mni * OE*J%EF Wbzt E o HY T B kT T
A g et b Ile(k)“&“"" = 7
[k«
IRi,m(k)= ¥ | | 1

»k (3 24) :
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Xy (k) + Xjeriqo a8 (k) - vy (K) - 8 _mi— M
[Mxt,(K) + Tjerigy Mg (k) - My;;(k) - M8, - | X REq;' Mn;

(3.25)
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min! MQY’ (k) + MQYy; (k)
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