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�©�Äu�5XÚnØ�{ [1−3]!Äu�£u
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¦+kØ�Æö®òNõnØÚ�{¤õ/
A^u�Ï6á�ýÿ, JÑ
�
äkûÐuÐ
cµ�nØ��{, ��
�Ð�¤J, �´8c
�Ï6á�ýÿï��õ�éü�G�eüä¡
��Ï6ëê, J±÷v�*�Ï��9�ä^�
e÷*�Ï¢�p��I¦. Ïd, ?1·ÜG�
e�´��Ï6á�ýÿï�äk­��nØ9
y¢¿Â.

Äu·I¢½¯�´�Ï6A5, (ÜÄ�
ã [10] Ún��Ï6nØ [11−14] �r�Ï6y©
�gd6G�!P@6G�Ú{l6G�, Xã 1

¤«.

n«�Ï6G��ÔnA�Xe:

1) gd6G�e, �Ï6Ç��, �´þ1¨
��ýÄ�þØÉ½�ÉÙ¦�ý�K�, �±�
±�p���;

2) P@6G�e, �ý1¨�ÝÉc���,

��61¨G�'�­½, ���äk�½�|Z
6Uå, 3TG�e�Ï6Ç�±�����, �
�ÏI¦UYO\, ¬¦�6�)���ÅÄ, �
6$1�ÝwÍeü, �Ï6¥yÑé��ÅÄ5;

3) {l6G�e, �Ï6�Ý��, �ÝÉc
���5r, �ý1¨gdÝ�, ��­½5��,

w«Ñ���ÅÄ5, ��Ï6ÇUYO\��6
¬ÑyrrÊÊy�.

ã 1 ¢½¯�´�Ï6G�y©

�©�â¢½¯�´þn«�Ï6G�e�
Ï6ëê©ÙA5, Äu�Ï6Åð�§Ú�ÝÄ
��., /� �©�§|��lÑ�g�, ïá
gd6G�!P@6G�Ú{l6G�e�Ï6
á�ýÿ�., Ó��Ä?Ñ�*�!��êC�
±9�´·Ý�Ï��K�, �ïn«G�e�Ï
6á�ýÿG��m�.,¢y·ÜG�e¢½¯

�´�Ï6á�ýÿ.

2 gd6G�e�Ï6á�ýÿG�
�m�.

gd6G�e,¢ÿ�Ï6Ç��ÝêâÑ:
ã¥��©Ù, =�Ï6Ç��Ý�mäk²w�
¼ê'X, ÷v�Ï6Åð�§ [8]. �´ãþk�
Ï6��)½l�, �Ï6Åð�§�

∂q

∂x
+

∂k

∂t
= g(x, t), (1)

Ù¥, q ��Ï6Ç, k ��Ý, g( x, t) �?Ñ�*
��ý��) (½l�) Ç.

2.1 ���´́́������ÏÏÏ666ÅÅÅððð���§§§|||

�Ï6Åð�§ (1) �±^5(½?¿´ã�
�Ï6G�, §rü��p�6�Ä�Cþ q Ú k

�ü��pÕá�þ —— �m t Úål x éX
å5. �´, XJvkN\�§½b�^�, é�
Ï6Åð�§�¦)´Ø�U�. gd6G�e,

�Ï6ÇÚ�Ý�mäk²w�¼ê'X, Ïd
- q = q(k), dd��

k = q−1(q) = k(q), (2)

�
∂k

∂t
=

dk

dq

∂q

∂t
=

1
uw

∂q

∂t
, (3)

Ù¥, uw ��ÏÅ�Å�.

ò (3)ª�\ (1)ª�n���
∂q

∂t
+ uw

∂q

∂x
= uwg(x, t). (4)

b��´�d m �´ã|¤, �ïá�) m

��§� �©�§|, L����´���Ï6
G�, =

∂Q

∂t
+ uw

∂Q

∂x
= uwG, (5)

Ù¥,

Q =


q1

q2

...

qm

 ,

010501-2



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 1 (2012) 010501

uw =


uw1

uw2

...

uwm

 ,

G =


g1(x, t)

g2(x, t)
...

gm(x, t)

 .

(5)ª=��Ï6Ç��Ý�mäk²w¼ê'X
��´��Ï6Åð�§|.

2.2 gggddd666GGG���eee���ÏÏÏ666ááá���ýýýÿÿÿ���...

Äu (5)ª, �égd6G�e¢½¯�´�
Ï6A5, JÑ±eü�b�^�:

1) �mþ, ýÿä¡��Ï6Ç=É��þi
ä¡�Ï6Ç�K�;

2) 3 t � t+1 �ã, � Ï Å Å � � ~ê,

= |uw| = a.

é (5)ªD±Ð©^�

Q(x, 0) = Q0(x). (6)

db�^� 2) ��, uw ∈ Rm×m �~Xêé
�Ý
. @o (5)ª��u m �Iþ�§, ���

∂qm

∂t
+ uwm

∂qm

∂x
= uwmgm(x, t)

(m = 1, 2, · · · ), (7)

Ù¥, qm � Q �1 m �©þ, uwm � uw �1 m

�A��. �
é (7) ª?1¦), db�^� 1)

é¦)«��Ñ��¿©, Xã 2 ¤«. b½ 
�©�§ (7) Ð�¯K�) q(x, t)´¿©1w�,

d Taylor ?êÐmk

qm(xj , tn+1) − qm(xj , tn)
τ

=
[∂qm

∂t

]n

j
+ O(τ)

qm(xj , tn) − qm(xj−1, tn)
h

=
[∂qm

∂x

]n

j
+ O(h), (8)

Ù¥,
[
·]nj �)ÒS�¼ê3!: (xj , tn) ?��

�; τ, h ©O��mÚ�Ú�mÚ�.

ò (8)ª�\ (7)ª, �n��

qn+1
mj = qn

mj − λuwm(qn
mj − qn

m(j−1))

+τuwmgm (m = 1, 2, · · · ), (9)

Ù¥, λ = τ/h ���'.

(9)ª¤«��§|�du

Qn+1
m = ΦQn

m + BQn
m−1 + ΓGn

m, (10)

Ù¥, Qn+1
m � n + 1 �ãýÿä¡��Ï6Ç�

þ, Qn
m−1 � n�ãýÿä¡ m ���þiä¡�

Ï6Ç�þ, Gn
m � n�ãýÿä¡ m ���þi

ä¡�m�Ï6Ç��) (½l�) Ç�þ, Φ, B,

Γ ��½ëêÝ
.

(10) ª=�gd6G�e�Ï6á�ýÿ�
.. TªL²: gd6G�e, n + 1�ãýÿä¡
�Ï6ÇØ=�ûuTä¡Ú��þiä¡ n�
ã��Ï6Ç, ��´ãm?Ñ�*���ýÀ6
Çk'.

ã 2 gd6G�e��lÑ!:©Ù«¿ã

2.3 GGG������mmm���...���ïïïááá

�â (10)ª, 3 n�ã�ýÿÑ n + 1�ã�
�Ï6G�ëê. �Jpýÿ°Ý9�y)�Âñ
5, 3 (10)ª�Ä:þ, (Ü�Ï6ëê�., ïá
gd6G�e¢½¯�´��Ï6á�ýÿG�
�m�..

�
¦�.�ÎÜ¢S�¹, �Ä��êC�
Úå��Ï6G�UC, Ú\IOz�Ï6ëê�
Vgéþã�.?1?�, ?���L«�

Qn+1
ms = ΦQn

ms + BQn
(m−j)s + ΓGn

ms, (11)

Ù¥, Qn
ms � n�ãIOz�Ï6Ç�þ.

?�Ú�Ä�´·Ý�K�Ï�, Ú\XÚD
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(W n, é�.?1*Ð, *Ð�

Qn+1
ms = ΦQn

ms + BQn
(m−j)s + ΓGn

ms

+ΨnW n, (12)

Ù¥, W n � n �ã�XÚD(, ½ÂÙþ��
"!äk k ���Ý
 Ln �xÚD(, Ψn �D
(=£Ý
.

(12)ª¥, - Qn+1
ms �XÚG��þ; Qn

(m−j)s

�XÚÑ\�þ, òÙ=z�XÚG��§

Qn+1
ms = ΦQn

ms + BQn
(m−j)s

+ΓGn
ms + ΨnW n. (13)

Ó�, �â�Ï6ëê�., �ïXÚþÿ�§

On
ms = HnQn

ms + V n, (14)

Ù¥, On
ms � n�ãýÿä¡ÓkÇ�þ, Hn �

G�=£Ý
, V n �þÿD(, ½Â�Ùþ��"
�xÚD(.

(13) Ú (14) ª=�gd6G�e�Ï6á�
ýÿG��m�..

3 P@6G�e�Ï6á�ýÿG�
�m�.

gd6G�e, �Ï6á�ýÿG��m�.
�ïáÄub� k = k(q); P@6G�e, �Ï6
ÇÚ�ÝØäk²w�¼ê'X, Ïd¦^ k-q �
­�'XØUO(£ã�Ï6Cz�Ä�L§. P
@6G�e, �Ý�Cz��¯a, ��Ý��Ý
Ñ:ãL��²w�¼ê'X, Ïdl�ÝÄ��
. [8] \Ã, ïáP@6G�e�Ï6á�ýÿ�
.. ëY/ª��ÝÄ��.Xe:

∂u

∂t
+ u

∂u

∂x
= −1

τ
[u − u(k)] − γ

τk

∂k

∂x
, (15)

Ù¥, u ��Ï6²þ�Ý, u(k) �²ï�Ý, τ �
iÅN!���µþ�m, γ �Ï"�ê, �N�ý
éc��Ï6G�UC��AL§.

3.1 PPP@@@666GGG���eee���ÏÏÏ666ááá���ýýýÿÿÿ���...

�éP@6G�e�Ï6�mÚ�m©ÙA
5, JÑ±en�b�^�:

1) �mþ, ýÿä¡��Ï6�ÝØ=É��

þiä¡�Ï6�Ý�K�, �É��eiä¡�
Ï6�Ý�K�;

2) �Ï6�Ý´�Ý�¼ê, = k = k(u);

3) �´�¥k m �ä¡I�ýÿ�, �âb
�^� 1), ´�¥��k m + 6 �ä¡��Ï6u
ÿì.

db�^� 2) ��
∂k

∂x
=

dk

du

∂u

∂x
. (16)

ò (16)ª�\ (15)ª, �n���
∂u

∂t
+

(
u +

1
τk

)∂u

∂x
= −1

τ
[u − u(k)]. (17)

(17)ª´����5V­. �©�§. -

f(u) =
u2

2
+

u

τk
,

a(u) = f ′(u). (18)

P@6G�e, �Cq@��Ï6²þ�Ý u �²
ï�Ý u(k) ��, K (17)ª��¤

∂u

∂t
+ a(u)

∂u

∂x
= 0. (19)

db�^� 3) ��Ñ�) m ��§��§|
^uP@6G�e�´��Ï6á�ýÿ, =

∂U

∂t
+ A(U)

∂U

∂x
= 0, (20)

Ù¥,

U =


u1

u2

...

um

 ,

A(U) =


a(u1) 0 · · · 0

0 a(u2) · · · 0
...

...
...

...

0 0 · · · a(um)

 .

db�^� 1)�Oé (20)ª?1lÑ���
!:©ÙXã 3 ¤«. �âã 3, æ^ Lax-Wendroff

�ªé (20) ª?1¦), �±��Xe�ü«�
ª:

Un+1
m = Un

m − λ

2
[
F (Un

m+1) − F (Un
m−1)

]
+

λ2

2
[
An

m+1/2

(
F (Un

m+1) − F (Un
m)

)
010501-4
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− An
m−1/2

(
F (Un

m) − F (Un
m−1)

)]
, (21a)

Un+1
m = Un

m − λ

2
[
F (Un

m+1) − F (Un
m−1)

]
+

λ2

2
[
(An

m+1/2)
2(Un

m+1 − Un
m)

− (An
m−1/2)

2(Un
m − Un

m−1)
]
, (21b)

(21b)ªI�O� Jacobi Ý
 A(U) 9Ù²�.

�{z�{, ò (21a) Ú (21b)ª?1�Ü, �Ü�
�

Un+1
m =

[
I − λ2

2
(An

m+1/2)
2 − λ2

2
(An

m−1/2)
2
]
Un

m

+
λ

2
(I + λAn

m−1/2)F (Un
m−1)

+
λ

2
(λAn

m+1/2 − I)F (Un
m+1). (22)

(22)ª¤L«��§|�du

Un+1
m = ΦnUn

m + BnF (Un
m−1)

+CnF (Un
m+1), (23)

Φn = I − λ2

2
(An

m+1/2)
2 − λ2

2
(An

m−1/2)
2,

Bn =
λ

2
(I + λAn

m−1/2),

Cn =
λ

2
(λAn

m+1/2 − I),

Ù¥, Un+1
m � n+1�ãýÿä¡�Ý�þ, Un

m−1

� n �ãýÿä¡ m ���þiä¡�Ý�þ,

Un
m+1 � n�ãýÿä¡ m ���eiä¡�Ý

�þ, F (U) ��Ý�¼ê�þ, Φn, Bn, Cn ��
½ëêÝ
. (23)ª=�P@6G�e�Ï6á�
ýÿ�..

ã 3 P@6G�e�Ï6��lÑ!:©Ù

3.2 PPP@@@666GGG���eee���ÏÏÏ666ááá���ýýýÿÿÿGGG������
mmm���...

�Ä�«��^�é�Ï6á�ýÿ�K�,

Ú\IOz�Ï6ëê�Vgéþã�.?1?

�, ?����

Un+1
ms = ΦnUn

ms + BnF (Un
(m−1)s)

+CnF (Un
(m+1)s), (24)

Ù¥, Un
ms � n �ãýÿä¡IOz�Ý�þ,

Un
ms = Un

m/(αUmB), UmB �ýÿä¡�½��, α

�?�Xê, ���� 1.1—1.4.

?�Ú�Ä�´·Ý�K�Ï�, Ú\XÚD
(W n, =

Un+1
ms = ΦnUn

ms + BnF (Un
(m−j)s)

+CnF (Un
(m+j)s) + ΨnW n. (25)

- Un+1
ms �XÚ�G��þ, Un

(m−j)s � Un
(m+j)s

�XÚ�Ñ\�þ. ò (25)ª=z�G��§, (
Ü�Ï6ëê�., �ïXÚ�þÿ�§Xe:

On
ms = HnUn

ms + V n, (26)

Ù¥, On
ms � n�ãýÿä¡ÓkÇ�þ, Hn �

G�=£Ý
, V n �þÿD(, ½Â�þ��"�
xÚD(.

(25) Ú (26) ª=�P@6G�e�Ï6á�
ýÿG��m�., §U
£ã¢½¯�´��Ý
�Ä�Cz, �)�Ï6P@G�!�Ï6lgd
6G�LÞ�P@6G��L§, ±9dP@6G
�=z�{l6G��L§.

4 {l6G�e�Ï6á�ýÿG�
�m�.

{l6G�e,¢ÿ�Ï6Ç��ÝêâÑ:
'X¥��©Ù, =�Ï6ÇÚ�Ý�mäk²w
�¼ê'X, ÷v�´��Ï6Åð�§|�Ä�
b�. Ïd, �Äu (5)ªïá{l6G�e�Ï6
á�ýÿ�..

4.1 {{{lll666GGG���eee���ÏÏÏ666ááá���ýýýÿÿÿ���...

�é{l6G�e, ¢½¯�´�Ï6A5,

JÑ±en�b�^�:

1) �mþ, ýÿä¡��Ï6ÇØ=É��þ
iä¡�Ï6Ç�K�, �É��eiä¡�Ï6
Ç�K�;
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2) 3 t � t+1 �ã � Ï Å � Å � � ~ê,

= uw = a;

3) ? Ñ � * � � ý � � ) (½ l �)

Ç g(x, t) = 0.

db�^� 1), ��ï{l6G�e�Ï6Å
ð�§|��lÑ!:©ÙXã 3 ¤«. {l6G
�e, ò�âýÿä¡9�ýÿä¡���þei
ä¡ n�ã��Ï6ëêýÿ n + 1�ã��Ï6
ëê.

æ^ Lax-Wendroff �ª [13] é (5)ª?1¦)
X��

Qn+1
j = (I − U2

wλ2)Qn
j +

Uw

2
λ(I + Uwλ)Qn

j−1

−Uw

2
λ(I − Uwλ)Qn

j+1. (27)

��k m �ä¡I�?1�Ï6á�ýÿ,

= j = 1, 2, · · · ,m, K (27)ª�du

Qn+1
m = ΦQn

m + BQn
m−1 + AQn

m+1. (28)

Qn+1
m =


qn+1
1

qn+1
2

...

qn+1
m

 , Φ =


1 − u2

w1λ
2 0 · · · 0

0 1 − u2
w2λ

2 · · · 0
...

...
...

...

0 0 · · · 1 − u2
wmλ2

 ,

B =



uw1

2
λ(1 + uw1λ) 0 · · · 0

0
uw2

2
λ(1 + uw2λ) · · · 0

...
...

...
...

0 0 · · · uwm

2
λm(1 + uwmλ)


,

A =



−uw1

2
λ(1 − uw1λ) 0 · · · 0

0 −uw2

2
λ(1 − uw2λ) · · · 0

...
...

...
...

0 0 · · · −uwm

2
λ(1 − uwmλ)


,

Ù¥, Qn+1
m � n + 1 �ãýÿä¡��Ï6Ç�

þ, Qn
m−1 � n�ãýÿä¡ m ���þiä¡�

Ï6Ç�þ, Qn
m+1 � n�ãýÿä¡ m ���e

iä¡�Ï6Ç�þ, Φ, B, A ��½ëêÝ
.

(28) ª=�{l6G�e�Ï6á�ýÿ�
..

4.2 {{{lll666GGG���eee���ÏÏÏ666ááá���ýýýÿÿÿGGG������
mmm���...

�Ä��êC�¤Úå��Ï6ëêUC, Ú
\IOz�Ï6ëê�Vgé�.?1?�, ?�
��L«�

Qn+1
ms = ΦQn−i

ms + BQn
(m−j)s + AQn

(m+j)s. (29)

ùp

Qn−i
ms =



∑k
i=1 αiq

n−i
1s∑k

i=1 αiq
n−i
2s

...∑k
i=1 αiq

n−i
ms ,

 ,

Qn
(m−j)s =



∑3
j=1 βn

1−j,1,1−jt
n
1−j,1q

n
(1−j)s∑3

j=1 βn
2−j,2,2−jt

n
2−j,2q

n
(2−j)s

...∑3
j=1 βn

m−j,m,m−jt
n
m−j,mqn

(m−j)s

 ,

Qn
(m+j)s =



∑3
l=1 βn

1,1+l,1,1+lt
n
1,1+lq

n
(1+l)s∑3

l=1 βn
2,2+j,2+jt2,2+jq

n
(2+j)s

...∑3
l=1 βn

m,m+l,m+lt
n
m,m+lq

n
(m+l)s

 ,

010501-6



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 1 (2012) 010501

Ù¥, qn+1
ms � n+1�ãýÿä¡ m IOz�Ï6

Ç, qn+1
ms = qn+1

m /qn+1
m max

?�Ú�Ä�´·Ý�K�Ï�, Ú\XÚD
(W n, =

Qn+1
ms = ΦQn−i

ms + BQn
(m−j)s

+AQn
(m+j)s + ΨnW n. (30)

- Qn+1
ms �XÚ�G��þ, Qn

(m−j)s � Qn
(m+j)s

�XÚ�Ñ\�þ. ò (30)ª=z�G��§, �
���Ï6á�ýÿ�8�, (Ü�Ï6ëê�.,

�ïXÚþÿ�§Xe:

On
ms = HnQn

ms + V n, (31)

Ù¥, On
ms � n�ãýÿä¡ÓkÇ�þ, Hn �

G�=£Ý
, V n �þÿD(, ½Â�þ��"�
xÚD(.

(30) Ú (31) ª=�{l6G�e�Ï6á�
ýÿG��m�..

5 ¢yïÄ

±�®½,�«�¯�´��ïÄé�, ýÿ
��Xã 4 ¤«. �.�yæ^± 2 min �æ8
m���§�Ï�Åuÿì¢ÿ����Ï6ë
ê (�Ï6Ç!�Ý!ÓkÇ); ýÿ�J�µd�
Iæ^²þýéz©'Ø� (MAPE, L«ýÿ��
¢ÿ� �ýé�Ó¢ÿ�z©'�þ�) �²þ
ýé � (MAD, L«ýÿ��¢ÿ� �ýé�
�þ�).

�
�y�.�k�5, æ^�©JÑ�n«
G�e�Ï6á�ýÿG��m�., �â�´�
�Ï6¢�G�, é·ÜG�eýÿ��S 9 �
ä¡ýÿ6� 1 h (± 2 min �ýÿ�mm�) �
�Ï6Ç?1ýÿ, (JXL 1 ¤�. dL 1 �
±wÑ, 9 �ä¡ýÿ6��Ï6Ç²þýÿ°Ý
� 90.23%, �� MAPE �� 12.04%, �� MAPE

�=� 7.71%, ýÿ�J�Ð. ÀJ MAPE ���
Ú��ä¡�~?1ýÿ�Jé'©Û, (JX
ã 5 ¤«.

ã 4 ·ÜG�eýÿ��«¿ã

dã 5 ��, ä¡ 2 duØÓ�Ï6G�e�
Ï6ëê��O²w, Ïdýÿ°Ý�p; ä¡ 9

du�«�Ï6G�e�Ï6ëê���Ø�, Ï

ýÿ°Ý�$.

�
'��{�k�5, æ^²;g£8wÄ
²þ (ARMA) �., 3�Ó^�e?1�Ï6á�
ýÿ, du ARMA �.=U¢yüä¡�ýÿ, Ï
d�ïá 9 � ARMA �.?1ýÿ, ïá��.
9ýÿ�J�IXL 2 ¤«.

ã 5 ·ÜG�e�Ï6á�ýÿG��m�.ýÿ�J (a) ä¡ 2 ýÿ�J; (b) ä¡ 9 ýÿ�J

L 1 ·ÜG�e¢½¯�´��Ï6á�ýÿ�J

ä¡ 1 2 3 4 5 6 7 8 9 þ�

MAPE/% 9.77 7.17 10.87 9.79 9.18 8.28 9.96 10.90 12.04 9.77

MAD/ ý ·2 min−1 8 7 8 9 4 8 8 6 8 7
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ã 6 ·ÜG�eü«�.ýÿ�Jé' (a) MAPE �é'; (b) MAD �é'

L 2 ·ÜG�e ARMA �.ýÿ�J

�.a. ²­ R � Sig MAPE/% MAD/ý ·2 min−1

1 (5,2,1) 0.62 0.06 19.75 14

2 (4,2,1) 0.62 0.30 23.60 15

3 (4,2,1) 0.61 0.42 13.65 10

4 (2,2,1) 0.58 0.12 16.56 17

5 (4,2,4) 0.62 0.17 26.22 18

6 (2,2,1) 0.60 0.08 23.95 18

7 (1,2,1) 0.50 0.08 15.48 13

8 (5,2,1) 0.55 0.64 22.61 16

9 (1,2,2) 0.61 0.10 13.60 13

é'L 1 ÚL 2 ��, �©JÑ�n«G�e
�Ï6á�ýÿG��m�., Ø=U¢y�´�
S��Ï6á�ýÿ, duÓ��Ä
�mÚ�m
Ï�, ýÿ°Ý`u ARMA �..

ü«�.�ýÿ�Jé'Xã 6 ¤«. dã 6

�±wÑ, �©ïá��Ï6á�ýÿG��m�

.ýÿ�J`u ARMA �..

6 ( Ø

gd6G�Ú{l6G�e�Ï6ÇÚ�
Ý!P@6G�e�ÝÚ�Ýäk²w�¼ê'
X. �©©Ol�Ï6Åð�§Ú�ÝÄ��.Ñ
u, (Ügd6G�!P@6G�Ú{l6G�e
�Ï6ëê��mÚ�m©ÙA5, /� �©�
§|¦)Hº�ªÚ Lax-Wendroff �ª�g�, Ó
��Ä?Ñ�*�!��êC�±9�´·Ý�
K�Ï�, ïá
n«G�e�Ï6á�ýÿG�
�m�., ^u·ÜG�e�Ï6á�ýÿ. ¢~
ïÄL²: �éØÓ�Ï6G�A:�O��Ï
6á�ýÿG��m�., U
¢y·ÜG�e
�´���S�Ï6á�ýÿ, ²þýÿ°Ý�
� 90.23%. �Ó^�e, ²; ARMA �.�ýÿ°
Ý=� 81%.
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Abstract

Short-term traffic flow prediction for multi traffic states on urban expressway network is carried out in this paper. The model

for multi traffic states is proposed by integrating the spatial and the temporal distribution characteristics of traffic flow parameters

under free traffic, congested traffic and jam traffic respectively. Based on the classical traffic flow conservation equation, the ideology

of spatial and temporal dispersions in partial differential equations is adopted to establish short-time traffic flow prediction model.

Meanwhile, the impact factors, such as on and off ramp, lane change and road slope are considered, which convertes short-term traffic

flow prediction model into short-time traffic flow prediction state space model. Finally, the short-term traffic flow prediction for multi

traffic states on urban expressway network is realized. The empirical research shows that compared with the classic ARMA model, the

proposed method can not only realize short-term traffic flow prediction for multi traffic states on urban expressway network but also

achieve an accuracy of 90.23%. In the same condition, the accuracy of ARMA model is 81%.

Keywords: short-term traffic flow prediction, free traffic, congested traffic, jam traffic
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