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A Traffic Information Sharing System Using Inter-vehicle
Communication together with Message Ferrying Technique

TAKASHI SHINKAWA, T Tomovya KiTang, ! NAOKI SHIBATA, 2
KeicHr YasuMoto, ! TEruo HicasHINO'™ and MINORU ITof!

In this paper, we propose a method which efficiently collects, retains and propagates traffic
information using inter-vehicle communication with “message ferrying” technique used in ad
hoc network. In the proposed method, we use buses as message ferries which travel through
regular routes. In our method, in order to improve information propagation efficiency in
low car-density areas, buses collect as much traffic information as possible from cars in their
proximity and periodically disseminate the collected information to neighboring cars. We
have implemented the proposed system on the traffic simulator NETSTREAM and compared
information propagation efficiency between our proposed method and the method only using
inter-vehicle communication among cars. As a result, we have confirmed that our method
should improve the efficiency up to 50%.
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Fig.1 Conceptual diagram of the message ferrying
technique.
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Fig.2 Road map with bus routes used for simulation.
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Table 1 Difference between regular cars and buses.
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Table 2 Number of cars which have area passage statistics and area passage

estimation time (low car-density).
() 0000 «DO0OODOD A5000000 (C-1, L-N)

195

0o0o0ooooooo » ooooooooooo ¢
oo Tt on, (Mmazs Mmin) t+ o
oo N ooooo oooooo T ooooo oooooo
10 71 | 56.54+5.1, (73, 48) | 48.5+ 2.1, (53,43) | 52.7 | 35.6 £4.3 35.5+3.4
20 52 | 33.34+9.6, (61,21) | 21.5+0.8, (23,20) | 51.0 | 60.2£5.9 61.1+5.6
30 22 | 29.74+1.3, (33,26) | 27.8+1.0, (29, 25) | 57.0 | 60.6 £6.6 62.6 + 8.1
40 | 48 | 44.6 +£10.6, (99, 34) | 36.8 £2.4, (41, 30) | 48.9 | 51.84+6.0 54.5 +£ 6.5
50 51 | 51.844.3, (74, 41) | 44.6 £2.3, (49, 37) | 51.1 | 58.2£5.5 61.6 + 6.1
60 56 | 23.943.4, (30,16) | 22.4+3.9, (31, 12) | 56.0 | 62.6 £4.7 63.8 4.8
(b)) DDOODD bOO0O00 A8ODODDODOO (V-A, B-C)
00000oooood » 0ooo0ooooooog ¢
oo Tt on, Mmazs Pmin) t+ oy
oo | N ooooo oooooo T ooooo oooooo
10 16 | 46.3 +2.5, (53, 40) | 24.6 +5.9, (40, 15) | 49.6 | 52.2+3.8 52.6 + 4.1
20 14 | 16.4 4 7.3, (50, 3) 4.14+8.1, (11, 1) 72.2 | 63.1+3.6 71.4 £ 2.0
30 8 | 22.8+6.1, (55, 14) 13.6 £4.8, (24, 2) | 49.2 | 52.9+11.6 37.6+55
40 9 | 32.445.8, (84, 25) 19.94+8.7, (30, 1) | 57.8 | 58.6 £5.7 54.3 + 12.7
50 18 | 33.7 £5.1, (60, 14) 16.2 £8.3, (28,4) | 654 | 59.84+6.7 59.4 £ 5.7
60 14 | 14.8+1.7, (17, 6) 9.446.0, (17, 1) 64.1 | 62.94+4.7 63.4+5.5
() 000000000000 A9OD0O0O0O (J-K, K-L)
00000ooDooO » 0ooo0ooooooog ¢
oo nton, (Mmaz, Mmin) t+ o
oo N ooooo oooooo T ooooo oooooo
10 40 | 63.1+1.2, (66, 60) | 61.6+0.9, (63,59) | 28.2 | 28.1£1.5 28.6 + 2.0
20 23 | 24.943.7, (46, 18) | 22.34 1.4, (25, 18) | 28.3 | 28.3£3.0 28.3 +3.2
30 18 | 40.0+8.6, (98, 31) | 34.24+1.2, (36, 31) | 36.5 | 36.6+3.9 34.7 4+ 3.2
40 32 | 41.441.4, (45,38) | 34.64+1.0, (36,33) | 31.2 | 30.8 £5.1 31.1+5.0
50 28 | 42.046.2, (68, 31) | 38.04 1.4, (41, 35) | 23.5 | 38.8 £2.4 23.6 +£2.6
60 25 | 26.140.9, (28, 24) | 26.241.0, (31, 24) | 25.2 | 24.0£1.8 23.7+1.8
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Table 3 Number of cars which have area passage statistics and area passage

estimation time (ultra low car-density).
() 0000 «DO0OODOD A5000000 (C-1, L-N)
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goobOopoOooOobod n gOoo00ooOoooooo ¢
0oagd n+on, (Mmaz, Mmin) t+ o
oo N ooooo oooooo T ooooo oooooo
10 24 | 12.8 £0.8, (15, 11) 10.2 £ 0.8, (11, 8) | 483 | 45.6 £5.0 45.0 £ 5.2
20 18 5.8+ 0.4, (6, 4) 5.8+ 0.3, (6, 5) 48.8 | 46.7£5.0 472 +£5.1
30 8 1.34+0.4, (3, 1) 1.0 £ 0.0, (1, 1) 33.9 | 52.1+94 55.6 £ 11.6
40 16 12.2 + 1.1, (14, 8) 8.8 £1.6, (10, 4) 54.3 | 52.9+5.3 52.8 £+ 4.5
50 18 10.4 £ 1.1, (12, 8) 9.5 £ 0.8, (11, 9) 49.8 51.8 £ 4.6 49.9 +£4.3
60 17 5.8+ 0.4, (6, 4) 5.7 £ 0.5, (6, 4) 41.8 | 45.5+4.5 45.2 +£ 3.7
(b)) D000 bOOOOO ABOODODOODO (V-A, B-C)
000o0ooooooo n OoooOooooooo ¢
oo 7t on, Mmaz, Pmin) t+ oy
oad N goooo pooooag T poooo gooooo
10 5 7.3+£1.3,(10,3) | 3.7+£0.9,(5,0) | 584 | 57.7+£7.0 71.4+20.7
20 7 5.1+1.4, (6, 1) 46+1.8,(6,0) | 53.3 | 54.7+5.7 | 49.4+11.9
30 3 3.8+ 1.6, (6, 1) 0, (0, 0) 57.7 | 51.7+6.4 -
40 5 4.0 £ 0.6, (6, 2) 2.8+0.6, (4,0) | 65.6 | 62.8+3.4 65.8 +12.3
50 6 1.24+0.3, (2, 1) 0.6+0.3,(2,0) | 788 | 79.7+6.4 45.5 +42.0
60 6 6.9 +0.7, (8, 5) 6.4+0.7,(7,0) | 52.7 | 47.3+£6.3 45.3 £5.5
() 000000000000 A90D0000 (J-K, K-L)
000o0o0ooo0oo0O n 0oooooooooo ¢
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oo N ooooo gooooo T gooog goooogo
10 | 12 | 13.24+1.2,(18,10) | 11.3+1.1, (13,7) | 36.6 | 35.2+2.6 | 34.4+3.1
20 10 5.9+ 0.3, (6, 5) 5.9+ 0.3, (6, 4) 32.7 | 36.2+3.4 35.7+4.0
30 2 2.4+0.6, (5, 1) 0.9 +0.3, (1, 0) 28.5 | 35.7£1.8 33.1+09.8
40 10 14.6 £+ 2.8, (20, 7) 9.4+0.7, (10, 7) 23.1 | 21.84+0.5 21.6 £0.0
50 8 13.2 £ 0.5, (14, 10) 13.2£0.3, (14, 12) | 32.1 | 26.2+2.1 26.2 + 2.6
60 12 6.7 £ 0.6, (8, 5) 6.4 £ 0.5, (7, 5) 29.2 25.3 +2.2 25.5 +2.4
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