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1 1
Table 1 Link characteristics of the network of example 1
/km © /min | C, /( /h) /
1 20 12 4 000 40
2 50 30 5 400 20
3 40 40 4 800 0
1 A =0.001. 3
(1) BUE 3
1 2
4 2 A(n) 1 2
BUE Fig. 4 The trajectories of flows on path 1 and path 2 with any
BUE BUE initial link flows in the feasible region using strategy 2
BUE
2 1 BUE
Table 2 The analytical solutions of BUE for example 1
BUE
5
(f1) <n(h)
1 hhfs [‘zfz < t3(/5) ( )
fi fo s >0
6(f) < () fi =0
2 VWA
fi =0/, f; >0 0 < f, <8600.57
6 (f) <n(f) =0
3 . () <) {
h s A 0 </ <7113.06
3 1 A =0.001 1 2 NS >0h =0
() < u(f)
Fig. 3 The trajectories of flows on path 1 and path 2 with any 4 Si o { L) <6(f) ¢
initial link flows in the feasible region and A =0.001 1 >0/ =0
4 2 Aln) s | A | AL=0A>0 | ff=00 )
P { 6(f) < t:(f)
6 2 ¢
S s =0/ >0
BUE . 2 6 (f) < n(fh)
7 {m(fl) < 1(f) ]
BUE ) S fs =0/ >0
1 5 2 7 BUE
. BUE
BUE BUE ). 3 4
2 BUE

7 . (1) BUE
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5 1 BUE
Fig. 5 The BUE set of example 1
3.2 2
1

* 4 8 6

6 .0D
10 000 /h.
7 1 A = 0.001
7( a)
f = 1000 2000 3 000
1000 1500 1500 7(b)

f= 2700 1700 2500 1000 800 1300 .

f

1997 1997 1458 1 548
2700 1700 1750 1750 800 1300 .
BUE

1 000 2 000
f =

6 2

Fig. 6 The network of example 2

3 2

Table 3 Link characteristics of the network of example 2

/ / /

km min ( /h)
1 30 18.0 3 600 20
2 30 22.5 3 600 15
3 10 12.0 1 800 1
4 20 24.0 1 800 0
5 2 2.4 1 800 0
6 5 6.0 1 800 0
7 20 24.0 1 800 0
8 10 12.0 1 800 1

4 2

Table 4 Path characteristics of the network of example 2

/ /
km min
1 1 30 18.0 20
2 2 30 22.5 15
3 3-7 30 36.0 1
4 4 -8 30 36.0 1
5 3-5-8 22 26.4 2
6 4-6-17 45 54.0 0
8 f= 1000 2000
3000 1000 1500 1500 2
A( n) fo=
1000 2000 1980 1980 1435 1 605
BUE
7( a) 8 2
1
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(a) (b)
7 1 A =0.001

Fig. 7 Path flow evolution from two initial feasible flow patterns using strategy 1 ( A =0.001)

BUE

BUE
BUE . BUE

8 2 A(n)

BUE Fig. 8 Path flow evolution when using strategy 2

to determine A( n)

BUE
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A day-to-day traffic dynamic model with bi-ebjective user equilibrium

XU Wei MA Xiaoyu XU Hong-i
School of Management and Engineering Nanjing University Nanjing 210093 China

Abstract: Travel time and toll cost are two important objectives that travelers want to optimize when choosing

a path. Many studies consider these two as a single objective by combining them in linear or nonlinear ways

which has certain defects proved by some researchers. In the studies of static traffic assignment model some

studies have proposed the bi-objective user equilibrium ( BUE) which considers travel time and toll cost sepa—
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rately. However most studies of dynamic traffic assignment model still consider the traditional single objective
user equilibrium as the final stable state of traffic flow evolution. Therefore a new path-based day-to-day dy—
namic model with BUE is proposed assuming that travelers compare the travel time and toll cost separately to
decide whether to switch paths each day. The equivalence between the stable state of the proposed dynamic
model and BUE state as well as the convergence of the dynamic model are theoretically proved. Two numeri—
cal examples are conducted to verify the effectiveness of the proposed model.

Key words: day-to-day dynamics; traffic flow evolution; bi-objective user equilibrium; convergence

1
L)) ) = T 1) (i + 1) =)
Sy T DGO ) 4 om0 () ()
mym, )
SN T T ) 40D F w0 ) () =4
n )
= Ty 3 SO i =) 2 =m0 () <0
w! (1) =) = 3 m e 1) ~f(m) =S S m 4() (0t m -
BOL L ) mem )
- Ny T T ) (0w
A (0 —0 () my -, )




