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The problem to find an optimal meeting point which
the sum of the shortest distance from each user to is
minimal on a road network has been often discussed.
However, people often join each other on the way to
the meeting point and travel in groups in real situa-
tions. In this paper, we formulate a new problem to
find optimal routes to a single common destination
based on beneficial confluence. We also propose an
exact algorithm for a small number of users and an
approximation algorithm for many users. Our experi-
mental results obtained on large-scale road networks
reveal that our methods are efficient in practical set-
tings.
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RWU) = (R, NuelU}
MUY = {(M(u,up)|ui,u €U’}
Group(R(U"),M(U"),u,i) = Group(R,M,u,i)
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[(R@w))
> a(Group(R(U"), M(U"), 4,1) * Wecwr (7)
uel’ =0
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BE (2) DT DIREEICKTT 2 a2 b Di/IMED R I B, AT
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1: forall U’ c U do > ~RILACH dp %= Ik
2 for allve Vdo

3 dp(U’,v) « oo, dp’'(U’,v) « o0

4: forallu c U do

5: dp(u, s,) < 0
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for allve Vdo > (1) DT
for all U,,U, c U s.t. Uy, U, 1Z U’ D43 do
dp'(U',v) « min(dp' (U ,v),dp(U,v) +
dp(Us,v))
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FEAE 2 — > (2) DEMHA
11: for allve Vdo
12: 0 « (dp'(U’,v),v) Z3Bn
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14: (val,v) « Q S H L 7fll (7272 L val 1 Q
T/
15: if val < dp(U’,v) then
16: dp(U’,v) « val
17: for all we Vs.t. wixvI BT 2TEHM do
18: 0 « (val+ A (v,w) DEA ,w) A
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+  dw,vp)lUy U Usla(U, U Uy) | Ywe V)  (10)

Costy = d(vy,vp)|Uila(Uy) + d(v2, vp)|Uz|a(Uy) (11)
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Algorithm 3 3T 7 )L 3 X4
1: forall U,,U, e Ps.t. U # U, do
2. Priority « U, & U, DIEESE
Q « (Priority, Uy, Uy) Z 1A
: Cost =0, R—Ry, M — M,, PP
while P DEFEH > 1 do
(val,U\,U) « Q26 H B L 7z =2H
P75 Uy, U, ZHIbR
vi < V(R,M,P,Uy), vo < v(R,M,P,U,)
Vo Uy & U, DA
10: Cost + = dv,V)|Uila(Uy) + d(va, V)| Us|a(U,)
11: for all (val’,U;,U}) € QO s.t. Uy £7213 U, 3 Uy &
U, do

12: 0 25 (val, U}, Uj) % HIBR

13: for all U’ € Pdo

14: Priority « U, U U, & U DERE
15: Q « (Priority, U, U U,, U") % i A

16: PIZU VU, A
17: for all u; € U, do

18: for all u, € U, do

19: M — (uy, ua, (R(u1)), [(R(u2))) % BN
20: for all u; € U, do

21: R(uy) « path(vy,Vv') %3810

22: for all u, € U, do

23: R(uy) « path(v,,v") %3810

24: U «— P DY

25: Cost + =d(v(R,M,P,U") * (&L= DAE)
26: for all U’ e P D& do

27: forall u e U’ do

28: R, « path(v(R, M, P,U’,vy) % B

29: R, M %77
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