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Abstract Due to the rapid development in mobile communication technologies, the usage of mobile
devices such as cellular phones and PDAs becomes increasingly popular. One of the best ways to
maximize the usability of mobile devices is to make them aware of their current locations and the
locations of other fixed and mobile objects. In this paper, we propose a cost-effective Bus Information
System, ACE-BIS, which utilizes a mobile device to retrieve the bus routes to reach a destination from
the current location. To accomplish this task, ACE-BIS maintains a small amount of information on
bus stops and bus routes in a mobile device and runs a heuristic routing algorithm based on such
information. When a user asks more accurate route information or calls for a "leave later query”,
ACE-BIS entrusts the task to a server into which real-time traffic and bus location information is
being collected. By separating the roles into a mobile device and a server, ACE-BIS is able to provide
bus routes at the lowest cost for wireless communications, without imposing much burden to a server.
The results of extensive experiments revealed that ACE-BIS is effective and scalable in most
experimental settings.

Key words : Mobile public transportation system, Heuristic routing algorithm, Location-Based
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Find Route Route Info.
1. Yonsei Univ. (No.7, 28min)

Destination :
-> Cine Theater
<ot e o

RAaTh e ol IraTeler 2. Yonsei Univ. (No.5, 20min)

-> City Hall (No.10, 12min})
Max: 2 -» Cine Theater

<< Total time: 32min
Route | Predict FutureQuery |  Predict

(a) Initial screen
stored in the mobile device

N

(b) Routes from the information
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Route Info. Route Info.

1. Yonsei Univ. (No.7, 28min) il ey

> Cine Theater WT: 3min TT:15min) -> Cine

<< Total time: 28min Theater

2. Yonsei Univ. (No.5, 20min) << Total time: Jomin

0.10, 12min) 2. Yonsei Uniy. (No.7, WT:Smin

TT:40min) -> Cine Theater
<< Total time: 45min
FutureQuery |  Done

() Future query setting

(¢) Route selection (d) Routes from the information
for prediction stored in the server
Route Info.
Future Query
Start after: @mln
Start After: E:> 1. Yonsei Univ. (No.15, WT:6min
TT:30min) -> Cine Theater
0 min << Total time: 36min
Arrive By: 2. Yonsei Univ. (No.7, WT:Bmin
El he min TT:42min) -> Cine Theater
<< Total time: SOmin

(f) Future query result
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Algorithm
INPUT:

OUTPUT:

NN NN N NN o e e R e R N
WD QO N W e
-

Find_Routes

Directed multi-graph G, Start node S, Destination node D,
Maximum number of transfers MT

Set of routes R

SMALLEST_COST = oo

priority_stack.push(S);
while(priority_stack.not_empty()) {
V := priority_stack.pop();
if (Vis D) {
R.add(V.current_route);
continue;
}
AD] := V.get_adjacent_nodes(G);
foreach V' in AD]J {
V'.compute_num_transfers(V);
if (V'.num_transfers > MT) continue;
EC := V'.estimate_cost(V, D);
if (EC > BETA * SMALLEST_COST) continue;
else if (EC < SMALLEST_COST)
SMALLEST_COST := EC;
V'.compute_angle_of_vectors(V, S, D);
priority_stack.push(V');

}
R.sort();
Return R;
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