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Dynamic Construction of Routine Patterns for Transport Vehicles
Based on Ant Colony System

NAoTO MUKAI+ and TOYOHIDE WATANABE#

The most of existing bus systems incorporate fixed routes via bus terminals and fixed num-
ber of vehicles depending on timetables. Such static bus systems cannot be adapted to the
dynamic changes of demand flows such as frequency and directions of transport demands. On
the other hand, in the most of existing taxi systems, the transport routines of taxis depend on
the empirical knowledge of taxi drivers. However, the knowledge is not exploited effectively
to improve the system performance. Therefore, we propose a new adaptive system which
enables dynamic routine patterns for transport vehicles by learning the flows of transport
demands. Our idea is inspired by a heuristic algorithm called “Ant Colony System”. Each
vehicle leaves clues to construct dynamic routine patterns by storing its delivery history. The
clues consist of two kinds of pheromones: “pick-up pheromone” which leads the finding of
new customers and “delivery pheromone” which leads the constituting of routines. Finally,

we report simulation results by using two flow patterns of transport demands.
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Fig.1 Searching for food source.
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Fig.2 Concentration area of transport demands a.
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Fig.3 Flow of transport demands f.
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Fig.4 State transition of transport vehicles.
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Fig.5 Transport history.
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Fig.6 Transport history (Pick-up Pheromone).
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Fig.7 Transport history (Delivery Pheromone).
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Fig.8 Behavior control by feedback.

gobooobool1obooobooooboobooobo
gooooboooocoooooooooboooooooo
goooboooobooooooooooooobooon
gooooooooooooboooobooboonoooo
gooobooooooooooobooooonoooo
goboooooooobooooooobbooooboo

5. 0O O

oooooOoOoOoOoOoooooooooooooo
ooooooooogoogod

51 0000

goopooosoox8ooooooooooooo
go0oooOdOobo20x200000001000000
O00000o0ooooooooooooooood
000000 1¢+000 1000000000000
00000000o0ooooooooooooog
ooooo0ooooo0ooo 0.1/t 00 0.3/t 00
0000000000000000xP0%00000
oooOooooooooOoUOopoooooooood
o0o0o0O0o0o0oUooooooooDpDOooooooog
goooooooOoOooooo w,po0otboobbo
3,000t 00000 0O0O0ODODDOO 7000t00O0O
Jddo0oooodobobooooooooo sconOO
000000000 0000oooogooooood
0000000000000 000ooooooog
0000000000 100000000000 d
TO0000000000DODOOPTIODOOOOOOO
000000000 oO0OoooooPT2d Delivery
Pheromonel PT7 O Pick-up Pheromone 0 0 O O
gooooooopT3CO pTeOOOOOOODO
O000O000oU0ooooOooooooooooog
goboOoobOoobOo0o ooooooobooboooo
0000000 00ooooooooooooood
000000000QP=50Q¢=10000000
00000 «xPO0x40000 0990000

01 Doooooooo
Table 1 Patterns of sensors.

Pattern nP nd
PT1 0.0 0.0
PT2 0.0 1.0
PT3 0.2 0.8
PT4 0.4 0.6
PT5 0.6 0.4
PT6 0.8 0.2
PT7 1.0 0.0

52 0 O 1
09(a0000000400000000D0DOO
000ooooooDpoooo40000o0oooon
000000000 d(r)DO0o0O0O0ODOOoOUDOOO
0201960000
09()I(c)0(d)00DLO0DUOOOUOO
oooooooooooooooo(M)o pT20(c) O
PT40(d) 0 PT7000000O0OCOO0OO(MOOO
gooooooOoooooooopoodooooooo
go0o00o1o0oogooooooooooooo
oooooobOoodoooooooooooooo
gooooooooooooooooooooooo
0oooooouoooo(e)b (no(@oooooo
0000doooooooooooooooooooo
oooooooo
glo000O0OO00OoOooooooobooopTiO
000000o0o00oo0oooooooooooooo
Jo0o0o0oooooooooooooooooooo
gooooopr200pPTi00O0O0OOCOOOCOO
OJ0000D0O0ODOODelivery Pheromone 000 O
gooooooooooooooooooooooo
g0o0o0ooooO0oUooooDoooooooooDoooo
gooooooOoUooOoooooooooooooo
goooooooooOoopTrOoOoDOOOOCOOOO
0000000000000 0Pickup Pheromone O
Joo0oooooooooOoooogoooooooo
Joo0o0oooooooooooooooooooo
jodoooDoOOooooooooooOooog pT3g
PTAOPTSOPT6 0000 OOOOOOOOOOOO
00ooooooooooooo pT40PT5000
ooo0o0oooUooooUoooooooooooooo
gooooooOoUooOoooooooooooooo
gooooooooooooooooooooooo
ooooog

53 0 O 2
011(x)000000040000000000
0000oooooDoOo 2000000000000



2692 goooooooo

(c) PT4

(d) PT7

09 00 100000000
Fig.9 Experiment 1: Pheromone distribution.
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Fig.11 Experiment 2: Pheromone distribution.
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Table 2 Comparison result of experiment 1.
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