
 

Suddenly dodging potholes after all this rain?
Here's how drones could help with repairs
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When it rains, it pours. And when it pours—like it has this year—we get
potholes. While minor potholes are an inconvenience, major potholes
can destroy car wheels and cause crashes, as dozens of motorists 
discovered last week on the Hume Freeway.
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https://sciencex.com/help/ai-disclaimer/
https://www.theage.com.au/national/victoria/massive-they-are-massive-motorists-stranded-after-hitting-huge-potholes-on-hume-freeway-20221014-p5bptx.html


 

Three very rainy years along Australia's east coast mean potholes are
growing in number. In southeast Queensland, thousands of kilometers of
potholed roads were awaiting repairs months after floods in the region.
In inland New South Wales, road crews have repaired more than
135,000 potholes since February.

Potholes may even factor in next month's Victorian election. Labor has
promised urgent repairs while the Liberals have pledged A$1 billion per
year over ten years towards roads maintenance.

Not certain what's more dangerous. Storm chasing, or driving
along the Sturt Hwy east of Hay, NSW. There are so many
"potholes" that can be considered deadly along this road. 
@TransportforNSW pic.twitter.com/lLWdhm9Hha

— Daniel Shaw (@DanielShawAU) October 13, 2022

Potholes repairs tend to happen long after the damage first appeared.
This is especially true in rural areas where councils must maintain vast
road networks on a very limited budget. The growing problem has 
already forced some councils to cut capital works programs to shore up
their roads. That's where our new research may help.

By using drones or cameras on cars, we can capture the state of an
areas's roads to build a digital model. We can then run a machine
learning program on it to accurately predict which potholes are likely to
widen into a wheel-destroying pit.

This could lead to safer roads and save ratepayers and motorists serious
amounts of money. Cost benefit analysis suggests it could cut monitoring
costs by around 40%.

Why are potholes in the news right now?
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https://www.abc.net.au/news/2022-09-30/wet-weather-floods-pothole-road-repair-harvest-qld/101485680
https://techxplore.com/tags/road/
https://www.transport.nsw.gov.au/news-and-events/media-releases/road-repairs-priority-during-break-weather
https://www.transport.nsw.gov.au/news-and-events/media-releases/road-repairs-priority-during-break-weather
https://www.premier.vic.gov.au/beginning-victorias-flood-recovery
https://www.matthewguy.com.au/news/2022-10-04-getting-you-home-safely-liberals-and-national
https://twitter.com/TransportforNSW?ref_src=twsrc%5Etfw
https://t.co/lLWdhm9Hha
https://twitter.com/DanielShawAU/status/1580445574389981185?ref_src=twsrc%5Etfw
https://techxplore.com/tags/rural+areas/
https://www.abc.net.au/news/2022-10-02/council-budgets-road-maintenance-wet-weather-victoria-nsw/101491432
https://www.mdpi.com/2412-3811/7/9/113
https://techxplore.com/tags/digital+model/


 

Potholes are making news because they're suddenly everywhere. As we
endure our third year of La Nina, we've had unprecedented rains and
floods in many parts of Australia.

A pothole typically forms when rain lands on asphalt and flows to lower
points on the road. Vehicle tires force the water deep into small cracks
and crevices. Over time, this pressure breaks off small bits of the
asphalt. A small pothole can quickly get wider and deeper as more
traffic goes over it.

Potholes can form in other ways, such as when water infiltrates the base
of the road and creates cavities underneath the asphalt. After enough
cars run over the spot, the asphalt breaks.

Usually, roads authorities find out about potholes through complaints
from the public or when workers drive around looking for them.
Potholes are also dealt with by periodic repaving.

But right now, many councils are finding it hard to keep up with all the
potholes that need fixing.

If enough time passes, a small pothole can become a giant and expensive
problem. As a result, in practice, much pothole repair is reactive—and a
headache for councils.

Why would a digital model of our roads help?

Digital twin technology is becoming increasingly popular as a way to
monitor everything from supply chains to apartments to warehouses. The
goal is usually to save money.

Once you build a detailed digital model of real world assets, you can run
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the model forward in time to see where the stress points are—and where
you need to intervene early. Once the model is built, you would need to
update it once or twice a year.

Let's say you have a network of country roads in outback Queensland.
You send up drones, which take thousands of high-resolution images of
the roadways. Then you stitch these images together to make a 3D
model. Once you have that, you can train a machine learning program on
these images to spot telltale issues.

How do you make the model? In my research, I used two drones to
create a 3D model of 250 meters of Turner Street in Port Melbourne,
which is often damaged due to high numbers of trucks. The best method
of getting quality photos turned out to be manual, rather than relying on
the drone's automatic systems. Once I had enough photos, I converted
them into a digital twin and trained a machine learning tool to flag
potholes worth repairing.

Not all potholes are created equal. Some will stay the same size for
years, while unusually deep or wide potholes will worsen quickly. Once
the program is taught what to look for, it can find the worst offenders
and flag them for speedy repair

A roadworker with 20 years under their belt will usually have a sense for
which potholes are going to get worse. Our research captures that
knowledge and turns it into a widely available tool.

So how accurate was AI in learning to flag potholes likely to deteriorate?
Around 85% accurate, which is acceptable.

In my cost benefit analysis, I found this method would be around 40%
cheaper than the traditional method where one person drives, and
another takes notes. It would require similar investment of time, but the
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https://techxplore.com/tags/machine+learning+tool/
https://techxplore.com/tags/cost+benefit+analysis/


 

job can be done by one person instead of two. What are the drawbacks?
The largest for councils is likely to be storing the large volumes of data
generated while ensuring it's both secure and accessible.

When people hear phrases such as drones, machine learning and digital
twins, they can mentally file it under "interesting but too much work".
That's a great shame. Using these tools is much easier now than it used to
be—and industries from medical science to car manufacturing are taking
them up.

This year's floods and torrential rains offers councils and other road
authorities an excellent opportunity to look at what's now possible.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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https://time.com/6131320/digital-twins-uses/
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https://techxplore.com/tags/torrential+rains/
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