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Telematics is expected to be one of the fastest growing businesses in information technology area. It may create
a new emerging market in industry related to automotive, telecommunications, and information services.
Especially vehicle navigation service is considered as a killer application among telematics service applications.
The current vehicle navigation service typically recommends a single path that is based on the traveling time or
distance from the origin to the destination. The system provides two options for users to choose either via
highway or via any road. Since the traffics and road conditions of big cities are very complicated and dynamic,
the demand of multi-path guidance system is increasing in telematics market. The multi-path guidance system
should allow drivers to choose a path based on their individual preferences such as traveling time, distance, or
route familiarity. Using the Lawler’s algorithm, it is possible to find multiple paths; however, due to the lengthy
computational time, it is not suitable for the real-time services. This study suggests a computationally feasible
and efficient heuristic multiple paths finding algorithm that is reliable for the real-time vehicle navigation

services.
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Heuristic Algorithm for Searching Multiple Paths

Table 3. Obtaining k’ (= 3) Paths

Origin — Through-Node (4) |Through-Node (4) — Destination
Path Travel time Path Travel time
1| 0-7-1-2-3-4 24 4-5-6-25 24
2| 0-7-8-2-3-4 25 4-5-6-12-25 31
3| 0-13-8-2-3-4 26 4-5-11-12-25 34

<@ 3>
A= A7 el <1357l plo, m, o) 7

Table 4. Final Result

Origin — Through-Node (4) — Destination
Path Travel time
1 0-7-1-2-3-4-5-6-25 48
2 0-7-8-2-3-4-5-6-25 49
3 0-13-8-2-3-4-5-6-25 50
4 0-7-1-2-3-4-5-6-12-25 55
5 0-7-8-2-3-4-5-6-12-25 56
<A 5>
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Table 6. CPU Time Comparison (LA : Lawler’s algorithm)
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St A} gh2 o}l <Table 5>9} 2t # of paths| 5 10 50 100

# of nodes TMPS| LA [TMPS| LA [TMPS| LA [TMPS| LA

Table 5. Lawler’s Algorithm Result 1,000 05 | 06| 061 08! 121 25| 18] 38

Origin — Through-Node (4) — Destination 2,000 19 | 24| 27| 34| 58 |111| 72| 187

Path Travel time 3,000 34 | 53| 6.4 |126|155(45.7|19.7 | 70.2

1 0-7-1-2-3-4-5-6-25 48 4,000 58 | 9.2|14.2 [245|27.7 |84.8]32.3 |1116

2 0-7-8-2-3-4-5-6-25 49 5,000 6.9 |14.5| 27.1 |48.7| 545 |162.4 68.5 |254.4

3 0-13-8-2-3-4-5-6-25 50
4 0-13-14-9:3-4:5:6-25 o1 9] <Table 6>04] 2 4= g0l AF Agte Mm%
5 071234561225 > o wE 57} FNESE, B WA B2 AGT SNESE

TMPS 212)% 234k} Lawler ¥18)% 234ghE

A, A A2 57) 5 4707} DA TMPS 2] Foll A 51
ol 22 5E Z2E 2A Ry 1 olfre $A A8
%ol 2RO Af wE@)Z AR T 3UA A H 2o o
TR ADGEHARE 7, 5 BT A7) ol 5 51%
o] 22 EE AZE4"p(o, 4)% p(4, d)Z AAs} ot FS

TMPSZ 1122 9] CPU A7+ Lawler €122 9] CPU A7+
A7} ARL & 5 9tk B =R A9 AP e kE 5
€ A 500002 Agtet gl ot AA AHA M e =
7 =A 9 A4 19ked7) A =7} s =), o] 4 $-TMPS
G5 A A G848 4S8 AXA 2 Ao
o) F3Z B A7 oMY Mu|aoAM 5] Jre] HEE F
Aete A4S HRE o 39S w §9 22 204 1



234 A4S - ok

) =2 7 HE
t) A2 ¥+ CPU A7

Aol 5719 HE2E R
o PF 1182k

LAY 7=

522 AE A=

olg <Table 7> Lawler OLﬂa}ZA ANZS 7)1F 07 3
TMPS &a8)Z 9] Azt Lawler ¢a1e]Z 9] ZA3ghe] U3

= B gl

Table 7. Path Agreement Ratio (TMPS vs. Lawler’s Algorithm)

(Unit : %)

4 of noze:f paths 5 10 50 100

1,000 88 87 86 84

2,000 85 83 76 73

3,000 83 80 74 73

4,000 82 83 69 77

5,000 86 90 79 74

Average 85 85 7 76
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Figure 4. An example network.
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Table 8. Obtaining k’ (= 3) Paths

K’ Origin — Through-Node (2) |Through-Node (2) — Destination
Path Path
1 1-2 2-3-8
2 1-2 2-4-8
3 1-2 2-5-8
ol &at 2 9p(L, 8)E 37 utol] 18 = 918 Aol whehA]

FERA SHEKGES 7] N E A ()2 o 8514 Tk
W] AEEKRET A2 59 7hs AR FE 7H 71
X 2712 SAsjof Bk 91 oIA Lk =51 -3 =27}
t}. o} <Table 9>9} <Table 10>2 k'S 52 A2 5} 2|83t

Aot}
Table 9. Obtaining k’ (= 5) Paths

e Origin — Through-Node (2) |Through-Node (2) — Destination
Path Path

1 1-2 2-3-8

2 1-2 2-4-8

3 1-2 2-5-8

4 1-2 2-6-8

5 1-2 2-7-8

Table 10. Final Result

Origin — Through-Node (2) — Destination
Path
1-2-3-8
1-2-4-8
1-2-5-8
1-2-6-8
1-2-7-8
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