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ABSTRACT

The purpose of this paper is to devise an optimal route allocation algorithm for automated
vehicle(AV) in monitoring quality of road infrastructure to support the road safety. The tasks of an
AV in this paper include visiting node-links at least once during its operation and checking status
of road infrastructure, and coming back to its depot.. In selecting optimal route, its priority goal is
visiting the node-links with higher risks while reducing costs caused by operation. To deal with the
problem, authors devised reward maximizing algorithm for AVs. To check its validity, the authors
developed simple toy network that mimic node-link networks and assigned costs and rewards for each
node-link. With the toy network, the reward maximizing algorithm worked well as it visited the
node-link with higher risks earlier then chinese postman route algorithm (Eiselt, Gendreau, Laporte,
1995). For further research, the reward maximizing algorithm should be tested its validity in a more
complex network that mimic the real-life.

Key words : Automated Driving System, Road Infrastructure Monitoring, Optimal Route Algorithm,
Road Hazard
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Where, .S5; = boundary value of LoS i for the whole link | Where, S= Average travel speed of the whole link (kph)

(Average travel speed, kph) L = length of the whole link (km)
= length of the whole link (km) n = number of segment
n = number of segment L, = length of n segment (km)
L, = length of n segment (km) S, = Average travel speed of n segment(kph)

S,

. ;= boundary value of LoS i for n segment

(Average travel speed, kph)
Source: Ministry of Land, Transport and Maritime Affairs(2013), “Highway Capacity Manual”, p.146.

2km 77U AE wARZF 057 o) Y TR Huls £EL A ~ EZFA 6BAIR FEEH,
71 7] <Table 2>9F 2tk & =& H-&-L <Table 2>9] B|& &S 2&stat 3t

<Table 2> Level of service and cost level

Cost level Level of Service Total delay rate (%) Average Speed(kph)
70 60
1 A <15 > 65 > 55
2 B <25 > 55 = 45
3 C < 40 > 45 > 40
4 D < 50 > 40 > 30
3 E < 60 > 35 > 25
6 F > 60 < 35 < 25

Source: Ministry of Land, Transport and Maritime Affairs)2013), “Highway Capacity Manual”, p.169.
* Authors devised cost level based on the source.
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1" : Number of Nodes No.s in black letters : costs of the links

<Fig. 1> Chinese postman delivery network
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1

: Number of Nodes
No.s in black letterrs :

costs of the links,

No.s. in

red letters :

rewords of the links

<Fig. 2> Road infrastructure monitoring network

A9 A <Table 3>0|4] K= npel o], T Hujdo] HA MigA RS LE-H3 o535+ F 20
Blojar, WA WG 830|th mE-f A 129} 3-12 747 33] o] 53, k- 4-5% 23] o] TSt
<Table 3> Optimal delivery route for Chinese postman and total costs

Starting node | Passing node Cost of the link Sequence of moving | Total number of steps Total costs
1 2 3 1, 16, 18 3 9
1 4 4 6 1 4
1 3 5 10 1 5
2 4 5 2 1 5
2 1 4 17 1 4
2 3 6 19 1 6
3 1 4 9, 15, 20 3 12
3 6 6 11 1 6
4 1 6 5 1 6
4 5 2 3,7 2 4
5 4 3 4 1 3
5 3 4 1 4
5 6 4 13 1 4
6 5 5 12 1 5
6 3 6 14 1 6

Total 20 83

<Table 4>9} o] A-&F8 RUEY 27 HA iz} A2 B3 o] F3|Fe F 203|011, TAY 7]
& g30lv], WA 350]th FF i Y A2} AR =293 129} 312 27} 33 o)F
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3R, = E-H T 455 23] o]FE Tk
ARET & =E-3 39 olF A& vlusl BA, A& BUHT s A ujat 424 A
T 8 e I9 24 = 28 o531, 5-35 497, 5-6= §WA o o] F3FHT) HHA, <Table 3>2
T Y WigA 2 M AR L 245 29A o] F3 T, 535 §HA, 562 13HA o] F3ITh
AW o2 e o)F 349} A vl &S TEEINS uf, & Ao Lt HAs dagFelAe 9
57 =& LEHIAE WA o]5e Aoz YER

<Table 4> Optimal monitoring route for automated vehicles and total costs and reword

Starting node | Passing node | costs reword | Sequence of moving | Total number of steps | Total costs | Total reword
1 2 3 1 1, 16, 19 3 9 3
1 4 4 1 6 1 4 1
1 3 5 1 12 1 5 1
2 4 5 6 2 1 5 6
2 1 4 1 20 1 4 1
2 3 6 1 17 1 6 1
3 1 4 1 5,15, 18 3 12 3
3 6 6 1 13 1 6 1
4 1 6 1 11 1 6 1
4 5 2 1 3,7 2 4 2
5 4 3 1 10 1 3 1
5 3 4 6 4 1 4 6
5 6 4 6 8 1 4 6
6 5 5 1 9 1 5 1
6 3 6 1 14 1 6 1

total 20 83 35
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