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A Personal Navigation System to Assist Sightseeing across Multiple Days

TAKAMASA KINOSHITA,! MUNENOBU NAGATA,*
YOSHIHIRO MURATA,* NAOKI SHIBATA,t KEIICHI YASUMOTO*
and MINORU ITOf

Recently, various personal navigation system products are available. In this paper, we pro-
pose a scheduling function to compose sightseeing tours across multiple days. Scheduling for
multiple days is challenging since the number of combinations of destinations becomes large
than ever and it must contain an accommodation place for each day. However, the device
is required to calculate the sightseeing schedule across multiple days at practical time. In
our method, we divide the target area into several sub-areas, and we restrict the number of
passing the area boundary to decrease the number of combinations. Also, we propose the
genetic algorithm to solve it. In this algorithm, accommodation places are represented in
chromosome as exclusive alleles, to make schedules which contain only one accommodation
place for each day. In order to evaluate our method, we made various sightseeing schedules
across multiple days using the digital map of the Tohoku area (Geographical Survey Institute
numeric map 25000), and confirmed that the proposed algorithm could compute the near best
schedule in several tens of seconds.
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Fig.1 The overview of P-Tour.
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Fig.2 Chromosome for each day (e.g. 3 days tours).
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Fig.3 Crossover for schedule across multiple days.
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Table 1 Comparison with optimal solutions.

oo |000 |00OD (OO oooD |ODoOgo
oo (oooo) | (ooo)
15 710 715 0 0.7% | 19.6 sec 36 min
16 740 748 0 1.0% | 19.9sec 3 hour
17 763 771 0 1.1% | 20.4 sec 17 hour
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Table 2 Schedule properties and computation time.

0oooo |0oo |(ooo 0o0o0oo0ooo |0Dooo
ooo (oo oooooooo
oooooo
2030 |15 441km | O00O0O 23.2sec
3040 |19 598km | OO0 32.3 sec
40 50 |25 747km | O 20 40.8 sec
5060 |30 890km | O 50 51.2sec

03 0J00O00O0O0OO0O0obDO0O0obD0OO0oOO0O0ooOooooon
Table 3 Result of standard parameters compared with

big parameters.

oooo ooooooo ooooooo oo (%)
ooooooo oopooooo
oo oooooo

20 30 0 2,264 0 2,359 4.1

30 40 0 2,492 0 2,619 4.8

40 50 0 2,879 0 3,037 5.2

50 60 0 3,224 0 3,435 6.2
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Table 4 Output: 6 days schedule for sightseeing.

oo SEGEGEE SEEREEREE
oo |00 (oo
000 (A6) - - 9:00
000D (A2) 10:44 | 60 | 11:44
000D (A15) 12:18 | 60 | 13:18
100 | 0000 (A14) 13:29 | 60 | 14:29
000D (A9) 14:42 | 60 | 15:42
000000000 (AH2) | 15:55 | — 10:00
00000 (A10) 10:38 | 60 | 11:38
000 (B6) 12:57 | 60 | 13:57
200 | 0000 (B5) 15:32 | 60 | 15:32
0000000 (B13) 16:40 | 60 | 17:40
00000000 (BH1) | 17:53 | — 9:00
00 (B14) 11:2 [ 60 | 12:2
000 (Y10) 12:31 | 60 | 13:31
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Fig.4 Sightseeing path of 6 days schedule.
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