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Comment on “Cellular automata model simulating traffic interactions
between on-ramp and main road”
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In a recent study of traffic flow around on-rarfig. Jiang, Q. S. Wu, and B. H. Wang, Phys. Rev6&
036104(2002], two different types of phase diagrams are reported: four distinct regions are observed in the
cases 0b 5> 1, while only two regions are present in the case gf,=1. We point out that the character-
istics of the phase diagram are totally dictated by the prescribed asymmetric rule of the on-ramp. In the
congested phageegion 1V), the configurations evolve as stable limit cycles, and are independept,ef The
saturated currents can be obtained analytically.
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In a recent papefl], the cellular automaton model is boundary to roadA, the congestion will never emerge on
adapted to simulate the traffic interactions between the mairpad A. Thus, regions Il and IV cannot be realized in the
road and the on-ramp. The main road and the on-ramp arease ofv,=1. This should not be interpreted as the
both single lane and connect only at one lattice €ige The ~ below-capacity consequence of ro@d otherwise region I
main road upstream of,, the on-ramp, and the main road should also disappear.
downstream o, are denoted as roads B, andC, respec- In the cases of ma,>1, the car omAg may hop further to
tively. The phase diagram is specified by the injection rateghe next site ofC, in a single time step. Since botk, and
a, anda, on roadsA and B, respectively, and the removal Co @€ now left unoccupied, the car & gets a chance to
rate on roadC is 1. In total, there are four distinct regions MOVe iNtoCq in the next time step. Only in such cases, the
observed in numerical simulations. In region I, the traffic onCars on road block the car on road\, which results in
both roadsA andB are free flows; in region I, the traffic is regions Il and IV. When the h|gh-den5|_ty configurations are
free on roadA and congested or,1 rodBt in re(:;ion . the further analyzgd, t_he asymmetrlc rule dictates the stable limit
traffic is congested on roadl and free on roadB; in region _cycles shown in Fig. 1. In the time step denoted 1, C.O
IV, the traffic flows are congested on both roalandB. =~ empty and botiA, andB, are occupied. In the next time

' . i . . ' step t=2), the car om, hops toC, and blocks the car on
Depending on the setting of maximum velocity,,y, two

qiff t £ oh i distinguished. In th Bg. At t=3, the following car on road\ moves toA, and
merent types of phase diagrams are distinguished. 'n e 5 onB, keeps on waiting. At=4, the car oM, hops
cases ofv a1, all the four regions are observed. Also

: ! ) to the site next toaC, and the car orBy gets a chance to
region IV is recognized to have a saturated currenjat occupyC,. At t=5, the car orC, cannot hop forward, and

=0.6. Wh|le in the case Ofnax=1, only regions I. and .” both Ay and By are occupied by the following cars. Thus,
are realized; the absence of the other two regions is attribute mpletes a cycle. In the next time step, the configuration at

o the fact that the maximum current achieved is not larg§ _ 1 ‘i resumed. Such stable limit cycles are dictated by the

enough (max<Jc or 0.5<0.6). update rule of on-ramp when both roa#lsand B are con-

b Ths cqngestlc(;n r?n rct)ad .r;.as beednthrecogmzed 'asth sted. The configurations on rogdsndB are independent
oundary-induced phase transition, an e on-ramp is thee .o oo ium Velocityy .y, as 1ong asvyac>1. The

crucial boundary, even when its length is insignificeintthis saturated currents and densities can be easily obtained as

case a single lattice sit€y). As the random noise is ne- J.=0.4 Jo=0.2. ando.=0.6. pa=0.8. The confiqurations
glected p=0), the system is deterministic. We point out ~A = “B~ o< SHEPATED, PBTH.E- guratl

that the dynamics is completely dictated by the update rule at

A,
the on-ramp. In the case of,,,=1, every car hops forward 2 Co
to the next site if it is empty. LeAy andB, denote the sites  t=1 (Road &) -1-10-1-10-1-10-1-10=1------ 4o 5-———- (Road C)
. . . (Road B) 00-1000-1000-1000-10
right beforeC, in road A and roadB, respectively. When , J 101101101 |
. t= 1-10-1-10-1-10-1=10-1==2cccceeum- TR c

both A, and B, are occupied, the car on roddalways gets (Road B) 6-1000-1000-1000-100 (Road €)
the chance to hop forwar_d ©, anq then blocks the car ON 23 (Road A) ~10-1-10-1-10-1-10-1--2-m=3-mmmmmmmmmm 6 (Road C)
roadB. Such asymmetry is prescribed to assume the priority ~ (Road B) -1000-1000-1000-1000
of the main road. In the next time step, the car@nhops  t=4 (Road 2) 10-1-10-1-10-1-10-1-12===3==--fmmm-umm (Road ¢)

. . . - (Road B) 1000-1000-1000-1000-
forward, while the car on roaB is still waiting onB,. The
car onB, gets a chance to move in@, only when there is  *™ (3229 3} 000-10a0-1000-1000-1 1TTTTTeTTTT (Read ©)

no following car to occupyh, i.e., until there are two con-
secutive sites left unoccupied on roAdthe car waiting on

Bo will not be able to move forward. Thus, the asymmetric  FIG. 1. The stable limit cycle of configurations dictated by the

rule dictates that the cars on roddalways block cars on update rule of on-ramp. The location of each car is marked with a
road B and not the reverse. As the sif® acts like a free one-digit integer showing its velocity.

B,
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on roadC depend orv . With a largerv .y, the cars on totally dictated by the prescribed asymmetric rule of on-

road C will accelerate to a higher speed and the headwaysamp. Forv.,,>>1, the configurations of the congested

will increase accordingly. The saturated current and densitphasegregion IV) evolve as stable limit cycles. The saturated

areJ:=0.6 andpc=0.6 1,5y, respectively. currents can be obtained analytically, and are completely in-
In summary, we show that the dynamics of the model isdependent 0b -
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