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Abstract

In the last few years video data surveys for road networks are becoming accepted as a valuable
tool for asset capture and condition analysis.

Have the various video survey systems available now reached a point where they can replace
traditional field data capture and condition assessment?

In answering the question above this paper aims to provide an overview of and discuss:

The different video collection systems available

The limitations of video surveys

How best to utilise the video data recorded, and

The advantages of video survey over more traditional data collection surveys for road

networks.

The advances in video technologies over the last few years now allows for the collection of video

data at resolutions equivalent to, and in some cases in excess of, full high definition as used for

DVD6s and broadcasting feotr a rel atively smal.l i nv

For the capture of roadside assets there is little argument in the effectiveness of using video data,
and the advantages of video over the more traditional data collection methods in terms of speed of
the data collection, both in the field and back in the office.

With the advances in the image quality of recorded data can video surveys now be used to replace
the more traditional windscreen or foot surveys for the assessment of pavement condition? Or are
they best suited as a secondary source of data for use in conjunction with the more traditional
survey methods?

Which surveys will give the best value for money in terms of the data collected and how it can be
used for planning maintenance of the road network as well as the associated assets.

What other uses can be made of the video data collected, and how can these be incorporated into

what video data is collected, for example tree surveys and surface drainage.
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Of this 915,000km of roads, local government ]
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available budget.



In meeting this constant challenge of having
to do more work for less money, local
government has improved the management
processes for their road assets and over time
have progressed from reactive to proactive
maintenance regimes.

The collection of field data to analyse the
condition of the road network has become
more important in the management of road
networks for immediate maintenance needs
and future programmed maintenance.

One survey data collection method that is
seeing more acceptance as a valuable data
collection tool for road maintenance in the
last few years is the video recording of road
networks.

The surveys are generally undertaken using
specially modified vehicles fitted with video

cameras, GPS receivers and computers for
recording the video and GPS data.

Post processing of the video and GPS data
recorded in the field is completed to allow the
video to be georeferenced to a location and
viewed within specialist software for further
analysis or collection of inventory and
condition data.

With improvements in the video data and the
methods of collection, can video surveys be
used to replaced the more traditional field
based survey methods to report the present
maintenance requirements and also for
predicting future maintenance requirements?

Some advantages for using video surveys for
road networks including:

e Safety, the survey id generally
undertaken at normal road speeds
with no need to expose the operator
to traffic, and

e Speed of field data collection, with
typical lengths of road surveyed in
day being 150km for urban areas and
around 500km of road for rural areas

What is a Video Survey

Video surveys undertaken for road networks
have developed over the last five to ten years

to now be one the most useful tools for a
road manager.

Todaybés video survey
definition cameras and DGPS data to
produce geo referenced digital video images
that can be utilised in a variety of
applications.

Video surveys are generally undertaken by
Local Government, or Main Roads
departments to record their road networks.

Generally multiple cameras are used to
provide an overview of the road and the
surrounding environs. Cameras can also be
used to target specific areas of interest,
including the road pavement, kerbing, or
street trees.

Whilst the viewing software used varies
between video survey providers, they all
essentially show the user the location of the
video image and provide a method of
referencing items of interest from the video
image into a useable data base with a
reference to the location, either spatially or by
chainage.

The video data recorded in the field is
generally utilised for two purposes:

¢ Road inventory, and
e Condition assessment.

Video surveys have also been commissioned
for:

¢ Route selection of proposed
pipelines,

e Pre and post analysis of construction
works and haul roads, and

e Progress payment claims.

The main advantages of using video data
techniques include:

e Speed of field data collection

e Speed of data collection from video
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e Permanent record of the road network
and surrounds at the time of the
survey

e Ability to compare any changes from
survey to survey, and

e Lower cost for inventory collection
and management when compared to
more traditional field collection
methods.

Types of Video Survey

Video surveys are undertaken using vehicles
specifically modified to carry cameras, GPS
and data recording equipment. Typically the
vehicles used are vans, four wheel drives and
utilities. Some vehicles are also equipped
with laser profile bars to measure roughness,
rutting and surface texture of the road
surface.

Figure 171 Video survey vehicle

There are two basic methods of recording the
video data, time based and distance based.

Time based surveys record frames at a
predetermined rate, generally 25 frames per
second.

Distanced based surveys record an image at
a predetermined trigger of distance travelled,
usually set at one image per 10 metres of
travel.

In both data recording methods, the video
and GPS data is processed to geo reference
each image frame for use in the appropriate
video viewer.

In distance based recording systems each
frame captured is processed and used in the
final image data set. In some distance based
video recording systems the interval between
images can be altered to suit the individual
survey requirements. An urban survey may
need an image captured every 4 metres to
ensure all required detail is captured, where
as a rural or remote survey may only need an
image captured every 15 metres to ensure
the same level of detail is recorded.

Time based surveys record at a set rate, in
Cardnodés DRIVE system at
frames per second. When processing the
collected video data the images are then
converted to a frame per set distance and the
unneeded video frames discarded. This has
the advantage of being able to adjust the
distance between frames for different
situations and also for different cameras in
the survey. For example when turning a
corner an image will be kept every metre to
ensure that there is a small overlap in the
video data between frames to ensure a full
data capture. Individual cameras can also be
set at different intervals, for example general
front camera will be set at 4 metres, whilst a
camera targeting kerbing may be set at an
interval of 1metre.

How a Survey is Undertaken

The type of video survey will influence how
the survey will be driven, the best
methodology to drive the roads and what
compromises, if any will need to be made
when completing the survey.

Video surveys can be split into two types:

o Network survey i typical for Local
Government, and



e Point to point survey i typical for main
roads.

Other factors influencing how the survey is to
be driven include:

e Will the roads be driven in both
directions,

e Are all roads to be driven,

e |sthe survey in urban areas, rural or
a mix of both? and

¢ Isthe video survey part of another
survey, eg equipment survey for
roughness/rutting measurement

For a typical Local Government network
survey it is preferred to complete the video
survey independently. This allows for a more
efficient collection of video data.

Traditionally video surveys have been
combined with equipment surveys for
pavement surface condition evaluation,
usually multi laser profile bar.

When combined with a laser survey, the best
way to drive the road network to collect laser
data is the worst and least efficient method
for video data collection, and the most
efficient way to collect video data is the least
efficient methodology to complete a laser
data capture survey.

Cardno has found the best method to collect
the video data in an urban environment is to
break the road network down into small
blocks based on the lower order roads
between arterial and feeder roads. All the
roads within each block are recorded in one
pass in both directions, turning left at each
intersection and making U-turns when
necessary to ensure each road within the
section is only driven once in both directions.
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Figure 21 Urban video survey path

Arterial or feeder roads are then driven in
long single runs without turning off into each
side street.
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Figure 31 Arterial video survey path

For rural surveys the roads are driven in
single runs turning left at each intersection to
ensure all roads are driven. When roads link
together U-turns are made to ensure that no
roads are driven multiple times.
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Figure 41 Rural video survey path

Video Surveys i Can They Finally
Deliver?

With the obvious speed and safety
advantages of video surveys, along with cost,
can video technologies now be used to
replace the more traditional field data
collection techniques?

The answer to the above question has to be
fit dependso .

If the main objective of the survey is the
creation and management of an inventory for
the road network and associated roadside
furniture, then the answer is yes, video
surveys can deliver.

If the main objective of the video data
collection survey is to provide a condition
assessment of the pavement surface, then
the answer is no. A video survey on its own
will not replace a traditional pavement
condition survey with current technologies
available.

Asset Inventory Collection T The Best
Utilisation of Video Data

The easiest method to create or manage a
road network asset inventory is to use video
data.

A well set up video survey will position the
cameras to provide the end user with video
images that can be used to record data from
the road pavement as well as the roadside
furniture or any other items of interest, such
as street trees.

Inventory data recorded from video images
can be presented in a variety of formats, from
simple text or .csv files, aspatial data bases,
such as spreadsheets and spatial data sets
for use in GIS.

The main advantage of asset inventory data
collection from video is the speed at which
the inventory data can be collected.

Using Car dno 6 dataDeRdrding
and collection system a single operator can
average collecting inventory for 100km of
road per day, depending on the asset type
and the attributes to be collected for each
asset.

A typical local government data collection
survey by video will include:

e Road centrelines generated from
video survey GPS data

¢ Road segmentation

e Asset collection for typically ten asset
types, and may also include

e Condition assessment of pavement
based on gross pavement defects
visible in the video.

Link Video Data to GIS
and Data Bas

Figure 571 Linked video, spatial and
inventory data

Vi

dec



Figure 6 1 Example of linear inventory
data, guard rail

The spatial inventory data collected using
DRIVE can be point, linear or a region
depending on the asset type and the
requirements of the Council collecting the
inventory data.

With the latest video equipment capturing
high definition images it is now possible to
record almost any facet of inventory. For
example the legend on the sign can be
recorded along with
compl et e

pictureo of

Figure 71 Typical image for data entry
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Figure 81 Image zoomed in for sign
legend entry

As the video data recorded from the field is a
snap shot of the road network on the day of
the survey consistent inventory and condition
data can be collected at any time.

Additional data attributes or types can be
collected if and when required at any time
using the same base data as the original
inventory collection.

Similarly, quality audits of the inventory data
utilising the video images is improved as the
quality checks are completed using the same

€pask QataRd e brigifla® invBnfory collection
wad @rkied b witg | asset .

For a typical 1000km road network it would
be expected to deliver a full spatially located
asset inventory, basic condition assessment
and segmentation of the road network as well
as georeferenced video data in around 10 to
12 weeks.

Road Pavement Condition
Assessment i Limitations of Video
Data

Previously video surveys have been touted
as the solution to replace traditional field
methods for pavement condition surveys of
road networks.

Whilst the speed and cost of the field data
capture is attractive, the results from video
assessment are yet to be comparable to
traditional survey methods for fine pavement
defects such as transverse and longitudinal
cracking around 2-3mm in width for sealed
surfaces.



As technologies for the camera equipment
improve, along with improvements in auto
recognition software, it may be possible to
replace traditional field surveys with video
only in the future.

Depending on the camera used, the tilt and
pan of the camera and the recorded image
other seal defects such as stripping and
flushing, plus shoving and deformation
defects may or may not be successfully seen
in the video data.

If the camera is set to provide a vertical field
of view down onto the pavement there is
minimal depth in the image making the
pickup of stripping and flushing defects near
impossible for the operator to identify.

If the camera is moved too far from the

vertical, then cracking defects become harder

to identify in the images.

The speed of analysis of the video data in the

office is generally slower than what can be
achieved in the field, especially if a total
network assessment is required for all
pavement defects. Typical rates of in office
analysis for full pavement assessment are in
the order of $150 per km and at a rate of
about 5km per day for an operator.

This compares poorly with a more traditional
Awindscreen surveyo
expected to complete 20-30km of road per
day at an approximate cost of $60 per
kilometre of road.

Video can be successfully used in

conjunction with traditional survey methods to

more efficiently carry out field surveys and

also to provide quality checks of the field data

recorded for the pavement surface
assessment.

The video can be used to preview the
pavement surface prior to the traditional
survey to identify pavement sections that do
not need to be evaluated in the field survey,
or sections that should be more closely
evaluated in the field.

If the video survey is undertaken in
conjunction with a traditional pavement
assessment the video data can also be used

to check the validity of condition data
collected in the field at any convenient time,
knowing that the pavement surface being
checked will be in the same condition as
when recorded for the condition assessment..

However, if only gross pavement defects in
the seal such as potholes, patching, severe
cracking and deformation, are required for
pavement condition then an assessment
undertaken by video can be successfully
completed.
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Figure 91 Typical pavement image
showing cracking in pavement
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Figure 101 Pavement image showing
poor surface condition

For smaller councils, a gross defect
assessment from video may provide them
with the information needed to successfully
manage the maintenance of their sealed road
network.

If identified defects are spatially located then
further analysis of the defects and possible
cause can be undertaken. Spatially reporting
defect locations can also allow for more
precise planning for remedial works within
road section. For example, only a portion of a



road block may actually need resurfacing
even though the pavement management
system indicates that the block is in overall
poor condition.

Figure 111 Condition rating table showing
defect location at one end of condition 5
road block only

For unsealed roads, video surveys can quite
successfully be used to rate the condition of
the road based on the profile and driveability
of the road section analysed.

Figure 121 Typical image for unsealed
pavement showing overall road profile
and local condition

Advantages of Video Survey Over
Traditional Field Collection Methods

As mentioned throughout the paper the major
advantages of video surveys for road
networks over the more traditional field data
collection methods are:

e Time taken to complete field data
collection,

e The time to complete inventory data
collection, and

e The cost to complete an inventory
survey compared to traditional field
based methods.

Other benefits of video surveys also include:

e Safety, as all data collection is
completed from within a vehicle
travelling at normal road speeds

e Permanent record of the road
network at the time of survey,

e The ability to track and quantify
changes in the road network over
time with multiple surveys.

e The ability to carry out audits on
collected inventory and condition
data at any time using the same
source data.

e Additional attributes or data sets can
be collected at any time without the
need for further field work.

One final benefit of video surveys is the
ability to capture the data once and use many
times. That is from the one survey, the video
data can be shared by all sections of council.

Within the local government environment the
video data can be utilised across an
organisation from the traditional road
maintenance departments, through to
planning, parks and environment as well as
customer services at the front desk.

Conclusion

Can video surveys for road networks finally
deliver?

The answer is yes.

Whilst available technology limits the
usefulness of video data for pavement
surface assessment at the present time as
part of an overall road management strategy
video surveys are one of the most important
tools for any road manager.



