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ABSTRACT

Early  detection  of  damaged Asphalt  pavement  is  the  main  issue  in  maintaining  the  road plan  of
government organizations and agencies. During the last decade remote sensing has become more advanced in
damage detection and mapping of  roads.  Remote sensing monitors changes of  Asphalt  pavement condition
because of the spectral change of aged Asphalt material. The most common distress are surface defects, surface
deformation, cracks, patches, potholes. This paper explores the use of remote sensing for identifying the Asphalt
pavement damage.
Keywords- Asphalt, pavement management, remote sensing, pothole detection.

1. INTRODUCTION

The quality of pavement has a close relationship with the lifetime of the road. In general aging and
deterioration of road surface always appears on the pavement finally. The most common road surface damages
are potholes  and  cracks  (Hajek et  all.,  1986).  Previously time consuming field investigations was done to
evaluate the pavement distress. Currently the support of remote sensing technology and support of computer are
introduced into the detection of pavement damages, such as digital images. [1]

Asphalt pavements gets deteriorated with time due to aging, erosion, oxidation, loss of oily components
causing structural  damages and changes in the material  composition. In  order to have safe and operational
Asphalt roads, the distresses such as ravelling, flushing, polishing, distortion, cracks, patches and potholes have
to be monitor and rectified regularly by the local authorities and agencies. [2]

Since  the  inspection  methods  for  asphalt  pavement  conditions  are  extremely  costly  and  time
consuming, road authorities tend to avoid frequent surveying in order to result high levels of deterioration.
Development of remote sensing methods minimises the high cost of road network inspection. These methods are
more cost effective, quick and easily managed by local authorities. To detect very detailed levels of physical and
chemical properties of materials, the method of hyper spectir can be used. This could be used for easy detection
of material composition and ageing of Asphalt pavement. More over the pavement condition parameter that is
the  reflectance  property  increases  with  time  due  to  loss  of  Bitumen  through  degradation  process.  The
deterioration  effects  have  a  high  impact  on  the  pavement  reflectance.  This  paper  presents  the  existing
background on using remote sensing for the study of Asphalt pavements and gives an overview of the proposed
methodology that integrates hyper spectir and remote sensing technique.

Figure 1: Asphalt
pavement defects (a)
Potholes (b) Cracks

2.METHODOLOGY

The  reason  for
this investigation is to utilize hyperspectral technique for remote detecting in recognizing the black-top asphalt
harms. Diverse kinds of black-top harms are recorded. The unearthly proof for the maturing and debasement
processess of insitu black-top asphalt. New black-top asphalts are ruled by hydrocarbon ingestions. Asphalt
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maturing and disintegration of the black-top blend brings about a continuous progress from hydrocarbon to
mineral  retention  qualities  with  a  general  increment  in  brilliance  and  changes  in  particular  little  scale
assimilation highlights. Basic street harms (e.g. breaks) demonstrate a fairly opposite otherworldly variety.

Figure 2: Spectral impacts of black-top maturing and crumbling from the ASD ground ghastly
estimations. The individual street surfaces of Diagram are marked with age the Structure Index (SI) and

Pavement Condition Index (PCI)  from the Road product vehicle perceptions. Chart B contrasts

Spectrum C and surfaces (same PCI and SI) with various seriousness breaking (the real water vapour
ingestion groups are inserted).

Splitting abatements the brilliance and stresses hydrocarbon assimilation highlights. In splits further
layers of the asphalt with a higher substance of the first black-top blend are uncovered, which brings about
expanded articulation of  hydrocarbon retention  highlights.  A maturing street  surface  ends  up  brighter  with
diminishing hydrocarbon retentions while auxiliary troubles bring down reflectance yet increment the statement
of hydrocarbon highlights. Be that as it may, the reflectance distinction and force of the hydrocarbon retentions
is less for breaks than for new black-top surfaces.                                                                            

Figure 3: Visual different between hyperspectir (0.5 m) and AVIRIS (4 m) data emphasizing
expected limitations due the spatial resolution configurations.

The  exploration  of  remote  sensing mapping capabilities  assessed  with  different  spatial  resolutions
(AVIRIS data – 4 m; HyperSpectir – 0.5 m) two imaging spectrometers. The study used a band difference in the
visible region (spectral difference between the bands at 830 nm and 490 nm - VIS2-difference) and the local
spatial variance to compare  in-situ pavement performance observations to remote sensing signals. Fine spatial
resolutions are essential for the mapping of road deterioration. The condition observation (fig 3) says GIFOV
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should be finer than 4 m and potentially as fine as 0.5 m for detailed road. The Pavement Condition Index - PCI
(R2  =  0.63)   is  compared  to  reflectance  difference  of  the  HyperSpectir  data  and  showed  that  imaging
spectrometry has potential for representing road conditions (fig 4). The link between the PCI and remote sensing
signal (image band difference) is strong for roads in good conditions but declines for lower quality roads. Roads
could  be  discriminated  from those   that  required  no  management  action  to   roads  that  do.  Currently, the
algorithm is not able to discriminate between management actions (i.e., maintenance versus rehabilitation).

Figure 4: Comparison between Hyper spectral VIS2 contrast esteems and the Road product Pavement
Condition Index (PCI).

The factual relationship appeared in sufficiently solid to gauge a PCI from the HST distinction (Figure
5). The PCI designs feature as of late cleared streets with high esteems (blue hues). Street surfaces in poorer
condition indicate bring down PCI esteems (and higher changeability yellow – green hues). Particular splitting
examples are uncovered in the featured territory of Fairview. The splits show up with moderately higher PCI
esteems.  This  again  is  because  of  the  opposite  ghostly  differentiation  of  splits  as  opposed  to  maturing.
Considering dissipate in the connection between the distinction and the Road product PCI for more seasoned
surfaces, PCI gauges for more established surfaces ought to be seen with some alert before naming streets as in
poor condition. On the off chance that the evaluated PCI is high it is profoundly likely that the street is in great
or great condition. Clearly, the present mapping calculation can obviously distinguish excellent asphalt. Be that
as it may, both the "normal practice" techniques (PMS, in-situ vehicle assessments) and the remote detecting
examination are powerful in recognizing streets in great and great condition. The difference and vulnerability in
the information altogether increments for street surfaces in poor condition. Just the master in-situ perceptions
can be viewed as a solid separation between streets that  need i.e.  restoration versus substitution. The more
extensive  issue  in  this  setting  is  that  asphalt  wellbeing  estimation  of  low  quality  street  surfaces  is  an
unpredictable science and craftsmanship. There are around 40 diverse physical asphalt properties recorded in the
global asphalt condition rating manual (ASTM D6433, 2003). Some of these allude to visual attributes, while
others address subsurface conditions (e.g. profundities of splits and little unmistakable scale varieties inside
breaks) that every single surface sensor (Vehicle perceptions or remote detecting) are right now unfit to do. In
rundown, street condition mapping from imaging spectrometry has potential. It isn't likely that remote detecting
will supplant field review, however the phantom flag is an extra level of data not considered in other asphalt
evaluation methods and it can offer insights into surface conditions and other aspects that the inspector cannot
evaluate except with considerable labour. 

Figure 5: Spatial dissemination of Pavement Condition Index got from Hyperspectir information.

3. REPORT OBSERVATION
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Up until this point, the examination just centered around a little report zone and on black-top street
surfaces.  There  were  a  few  issues  with  the  ghastly  adjustment  of  the  high  determination  Hyperspectir
information. With better adjusted information it ought to be conceivable to investigate different examination
systems  that  incorporate  the  short-wave  infrared  and  little  ingestion  includes  that  were  recognized  in  the
otherworldly  library  investigation.  Moreover,  this  investigation  used  a  fairly  basic  proportion  of  two
wavelengths in the VNIR. A substitute approach, in light of unearthly fitting, may better use the whole range and
segregate maturing impacts from surfacial breaking, which adjusts the brilliance, however not the otherworldly
state of more seasoned surfaces. Case calculations that may give a superior gauge of street condition in view of
phantom shape incorporate ghastly fitting, coordinated channels, and the ghostly point  mapper, additionally
examines are expected to refine the examination and build up a guide technique in light of existing innovation
utilizing different sensors. 

A developing innovation in this setting is the Unmanned Airborne Vehicle (UAV). UAV-based sensors
are another and monetary wellspring of remotely detected data. Despite the fact that mapping endeavors are just
barely created, there is incredible improvement potential to help transportation framework reviews as a rule
(Brecher et al.,  2004). This innovation could bolster street upkeep endeavors and must be considered in the
further investigation of imaging spectrometry; however there are right now critical institutional hindrances to
the  non  military  personnel  arrangement  of  UAVs.  The  utilization  of  a  straightforward  VNIR  contrast
additionally proposes another examination road. Advanced video grapy is another innovation that gives high
spatial  determination,  georectified  symbolism  that  could  be  utilized  to  compute  basic  measurements,  for
example,  the  noticeable  NIR  contrast  utilized  here  at  fine  spatial  resolutions  effortlessly.  Computerized
videography could be utilized to appraise PCI and SI utilizing strategies like those utilized as a part of this
paper, without the need of an imaging spectrometer.

4. CONCLUSION

Remote sensing technology has a non-destructive method for road surface inspection has been widely
used now a days. This paper refers to observation of work performing by other researches on using remote
sensing for detecting the Asphalt pavement damages. This method influences the aging and cracking as the
initial parameter to be studied. This study uses the image ratios and spatial variance measures to relate the
remote sensing signal to pavement condition indices. In some condition the remote sensing aspect of detecting
the damages in Asphalt pavement will not likely take the expert field inspector part, but it offers the insight into
surface condition and other aspect that the inspector cannot evaluate in the field. The spectral calibration of high
resolution Hyperspectral data has some problems but it is possible to explore other techniques of hyperspectral
mapping including the short wave infrared and small absorption features that can be identified. However further
studies are necessary to analyse and develop mapping strategy based on existing technology.      

REFERENCE

[1]. Christodoulos Mettas*a, Kyriacos Themistocleousa, Kyriacos Neocleousa, Andreas Christofea“Monitoring Asphalt Pavement Damages
using Remote Sensing Techniques”
[2]. Martin Herolda, and Dar A. Robertsb”
Gomez, R. B. “Mapping Asphalt Road Conditions with Hyper spectral Remote Sensing”2002. Hyper spectral imaging: A useful technology
for transportation analysis, opt. eng., 41, 9, 2137-2143
[3].  Herold,  M.,  Robertz,  D.  A.,  Smadi,  O.  and   Noronha(2004).  “Road  condition  mapping  using  hyper  spectral  remote  sensing”,
Proceedings of the 2004 AVIRIS workshop, March 31- April 2, Pasadena 
[4].  Brecher,  A.,  Noronha,  V.,  and  M.  Herold,  2004.  UAV 2003;  “A road  map  for  deploying  unmanned  aerial  vehicle(UAVs)  in
transportation”, findings of specialist workshop in Santa Barbara, California, Dec 2003.
[5]. HALIFAX, “Asphalt Distortion,” 2015.
[6]. Road Science, “Distress Guide,” 2015“Road Condition Mapping with Hyper spectral Remote Sensing”, Martin Herold, Dar Roberts,
Omar  Smadi  and  Val  Noronha.

All Rights Reserved © 2018 IJARTET                                                    70

http://www.ijartet.com/

