shER Y REE R 108 1% : 35~46(2007)

FAGFG ol 8T TR P A 2w A

Development of Road Surface Management
System using Digital Imagery
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ABSTRACT

In the study digital imagery was used to examine asphalt concrete pavements. With digitally
mastered-image information that was filmed with a video camera fixed on a car travelling on
road at a consistent speed, a road surface management system that can gain road surface
information (Crack, Rutting, IRI) was developed using an object-oriented language “Delphi”.
This system was designed to improve visualized effects by animations and graphs. After
analyzing the accuracy of 3-D coordinates of road surfaces that were decided using multiple
image orientation and bundle adjustment method, the average of standard errors turned out to
be 0.0427m in the X direction, 0.0527m in the Y direction and 0.1539m in the Z direction. As a
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result, it was found to be good enough to be put to practical use for maps drawn on scales

below 1/1000, which are currently producted and used in our country, and GIS data. According

to the analysis of the accuracy in crack width on 12 spots using a digital video camera, the

standard error was found to be * 0.256mm, which is considered as high precision. In order to

get information on rutting, the physically measured cross sections of 4 spots were compared

with cross sections generated from digital images. Even though a maximum error turned out

to be 10.88mm, its practicality is found in work efficiency.
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- manager supported Network Level
- presentation of - Collect and process data of a general road
required an estimate system(using D/B)
A - Grasp the pavement and establish level of Database
management P
- Required a resonable estimate of judgment A
A regular
Project Level interval
- Repair an object in section that it selected < management
and investigated data
A4 - Repair an object in section of presented y
- A businessman resonable repair method of construct
support - Repairment priority selected and work plan
- an estimate excute established
Feedback

FIGURE 1. Step—by—Step work function
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Network Level

Road maintenance of
estimate analysis

Network Level Network Level
Information - decision of repair
-The general q section
information -Decision of
(traffic volume, method
pavement - economical
structure, crack ratio) efficiency
- Data processing analysis

Data Files

Plane
adjustment
Budget Network Level
llmlr:"it'0 -Maintenance /
g establish a
construction
plane
Reserch
Level

Project Level Project Level

Project Level Information

- Establish an
alternative

- Construction and | -Decision of detail
method of repair

maintenance
- economical

efficiency analysis

- A field detail study of data

-Laboratory methods of
< analysis of data

- Particular section of data
- Data processing

Repair volume, Project Level

Cost
calculation

FIGURE 3. Flow chart order by the level of PMS

PSI=4.53—0.518logoc —0.371/C—0.17 I (1)

TABLE 1. Present Serviceability Index and
Correspondence Method

PSI Summary correspondence Method

3~21 Surface Treatment
2~1.1 Overray
1~0 Repavement
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FIGURE 4. Shape of extracting crack
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FIGURE 5. Crack measurement using
crack gage
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TABLE 3. Result data of crack width extraction
No Most Probable Measurement Deviation Standard
Value(mm) Value(mm) (mm) Deviation
1 3 3.7 -0.7
2 4 51 -1.1
3 5 5.3 -0.3
4 5 5.8 -0.8
5 5 45 -0.5
6 8 95 -15
+0.3mm
7 10 11.2 -1.2
8 10 8.9 11
9 10 9.4 0.6
10 15 146 0.4
11 15 14.3 0.7
12 20 19.7 0.3
TABLE 4. Result of crack data
Distance Crack 2Area Total Crack Ayg.Crack Lane Width Crack Ratio
(m?) Length(m) Width(mm) (m) (%)
10 0.0915 18.3 5 3.9 0.23
20 0.0492 12.3 4 39 0.13
30 0.0678 11.3 6 3.9 0.17
40 0.0568 142 4 3.9 0.15
50 0.0805 16.1 5 39 0.21
60 0.086 172 5 3.9 0.22
70 0.0744 18.6 4 3.9 0.19
80 0.0975 195 5 3.9 0.25
90 0.0568 142 4 3.9 0.15
100 0.0492 12.3 4 39 0.13
Average 0.18
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TABLE 5. Comparison analysis of rutting

(Units : mm)

Section A B C D E Max

1 20 96 70 102 30 102

2 1.0 68 37 99 105 105

3 6.0 112 77 101 118 11.8

4 36 83 24 107 72 107
Average 10.8
TABLE 6. Result of rutting data
Distance Left Rut Right Rut Max. Rut

(m) (mm) (mm) (mm)

10 18 22 22

20 21 17 21

30 21 22 22

40 23 16 23

50 21 17 21

60 19 23 23

70 18 15 18

80 13 16 16

90 19 15 19

100 18 17 18
Average 20.3
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FIGURE 8. Calculation of crack information
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FIGURE 11. Graph of rutting information
system
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