
Executive Summary
Intel and ecosystem partners LivNSense, Velociti, and Austin Bridge & Road are 
jointly developing a Vision-Based Intelligent Collision Avoidance System (ViCAS). 
ViCAS is an external monitoring solution that helps enable commercial and 
industrial construction firms to reduce workplace accidents.

ViCAS leverages the Intel® Distribution of OpenVINO™ toolkit and Intel® Movidius™ 
Vision Processing Units (VPUs) to power deep learning inferencing models that 
can alert workers in near-real time about their surroundings, reducing workplace 
incidences and work stoppages. This solution provides an analytics dashboard 
visualization that includes a fully detailed report of all key metrics, as well as any 
non-safety compliance events that happen in the workplace.

Occupational Safety, an Industry Challenge
The construction market in the United States is one of the largest in the world, with 
private spending reaching 977 billion U.S. dollars in 2019 and employing about 
11.2 million people, by 2023 new construction put in place will generate 1,449 
billion U.S. dollars.1

The rapid expansion of megacities around the world is increasing the demand for 
commercial construction projects. New technologies such as wearable devices, 
virtual reality training, and visual monitoring with AI are among the new solutions 
that remove old inefficiencies and increase safety on the job site.

This explosive growth rate does come with its own challenges for the industry. 
The US Bureau of Labor Statistics* lists construction as a high-risk workplace with 
casualties and fatalities increasing Year over Year. At a construction site, incidents 
involving workers and vehicles, workers and falling objects or equipment are the 
most common.2 The most frequently occurring fatalities involve falls, followed by 
collisions involving backhoes. For nonfatal incidents, the leading event is contact 
with objects, primarily equipment, and tools used on construction sites.

For a contractor to be competitive in the construction marketplace, their approach 
to safety should be part of their strategic planning. This is where LivNSense, a 
global venture based out of Bangalore (India), London (UK), and Chicago (USA) 
came to face the challenge of changing the way of doing business as usual.
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Re-Imagining Construction Safety 
with Intelligent Vision Capabilities

“One of the key motivations for developing ViCAS 
was to look at the various accidents happening at 
the construction sites. Almost 450 lives are being lost 
in the U.S. every year due to worksite accidents. And 
this causes not just the loss of human life, which is the 
greatest asset at the end of the day, but also direct 
and indirect costs to the company.” – Avnish Kumar, 
CEO of LivNSense. 
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“When looking deeper into the accidents, we figured out 
that almost 36% of them happened when the vehicles 
moved in a reverse direction. Most of the workers tend 
to work in very close proximity to these vehicles, so we 
decided that this should be a solution that continuously 
tracks and monitors the proximity between the vehicles 
and human beings. And that is where ViCAS came to be, 
this is what we are trying to solve for the industry,” adds 
Kumar.

The challenge on the field
Austin Industries is a civil, commercial, and industrial 
construction services company, comprised of three 
operating companies – Austin Bridge & Road, Austin 
Commercial, and Austin Industrial. The latter is one of the 
10 largest general contractors based in the southern half 
of the U.S. and is the third-largest merit shop contractor in 
America.

With workforce of over 6,000 people3, Austin sees safety 
as one of its Core Values. “With safety as our number 
one commitment, and a goal of zero workplace incidents, 
we continue to seek out to innovate, find, or create 
solutions that make us safer. Ideal solutions are those 
that can mitigate human error, prevent injury, or eliminate 
equipment damage. Furthermore, we want to effectively 
capture workplace behaviors and provide safety insights 
to prevent incidents before they happen,” according to 
Matthew Hollensworth, Director of Change Management at 
Austin Bridge & Road.

The LivNSense solution was a good fit, and their working 
relationship with Intel provided the key components to 
make ViCAS a reality. Austin Bridge & Road was eager to 
start the implementation on their worksite, but there was 
still one final piece needed to complete the solution at the 
necessary scale. This is where technology services firm 
Velociti entered the picture. 

Velociti, headquartered in Riverside, Missouri, is a 30-year-
old technology services firm that bridges the gap between 
technology providers and fleet owners.

Velociti provided engineering and technical services that 
were key in installing the ViCAS solution. The first vehicle 
was a road roller, which is a compactor-type engineering 
vehicle used to compact concrete or asphalt. Using good 
documentation, clearly defined milestones, and a flexible 
project team, Velociti was able to complete installation on 
the vehicles that were to be part of the pilot in less than a 
month.

“Velociti has an innovations lab in our facility, so before doing 
the deployment with Austin, we made a test with a similar 
piece of equipment. We were able to ensure that what we 
were planning in Texas with Austin was going to work out. We 
could do it in a controlled environment, rather than trying 
to make those changes out in the field. After the tests, we 
were able to go to Austin with our tech team and do the pilot 
deployment. We sent a team to work with the Austin team 
on site to make sure they knew and understood everything 
we were doing. The team that is left at the customer site is 
instrumental in making sure that everything works,” explains 
Abbey when referring to the implementation process.
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Figure 1 . The ViCAS edge to cloud solution is comprised of an IP camera, a speaker and an in-vehicle display that are all 
connected to the AI Gateway, powered by an Intel Atom® processor and an Intel® Movidius™ VPU.

“We work with organizations 
both like Austin on the end-
user side, as well as LivNSense 
and Intel on the technology 
side. They help make large-
scale technology deployments 
actually happen and help bring 
them to life, provide people in 
the field designing, supporting, 
and installing the solutions” 
– Hunter Abbey, Business 
Developer Manager at Velociti.
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Intel solutions help ViCAS become a reality 
To solve the critical challenges of AI vision at the edge, 
Velociti and LivNSense relied on the Intel® Distribution of 
OpenVINO™ toolkit alongside Intel® Movidius™ VPUs.

Leveraging powerful Intel tools allowed them to solve three 
key elements of the solution: proximity detection, breach 
detection, and worker productivity.

Proximity Detection - This near real-time AI vision-based 
solution can trigger an audio and visual warning right on 
the spot. It detects humans with dangerous proximity to a 
vehicle, differentiating between “critical”, “near” and “far” 
alerts that could allow the truck driver to prevent any injuries.

Breach detection -This near real-time AI vision-based 
solution can trigger an audio and visual warning right on 
the spot. It detects humans with dangerous proximity to a 
vehicle, differentiating between “critical”, “near” and “far” 
alerts that could allow the truck driver to prevent any injuries.

Worker Productivity – The solution can detect very specific 
driver behavior characteristics like the driver’s posture and 
position, and even the driver’s emotions. This could prove 
useful in the event of an accident; and it could help determine 
the cause and context of the whole situation. 

The ViCAS edge to cloud solution is composed of an 
IP camera, a speaker, and in-vehicle display that are all 
connected to the AI Gateway, with an Intel Atom® processor 
and an Intel® Movidius™ VPU configuration.

This allows a Web/Mobile Based Real Time Dashboard in 
Cloud with a Safety Proximity Incident, Safety Compliance 
Incident, Cognitive Safety Insights, and Configuration 
Management.

Hollensworth said, "Initially we were focused on what the 
equipment was doing in reverse. We have expanded that 
view to looking at the behaviors of workers in an around 
large moving equipment. We’re also looking into our night-
time working environments – capturing lumen count, as well 
as proximity to traffic and other equipment. For this, Cody 
Lowery, Machine Control Manager, and Bill Pedigo, Director 
of Safety for Austin Bridge & Road were an integral part of 
this project and a key component to advancing the pilot to 
the next phase.”

“Now that we have done this, we have the documentation, 
all the QC (quality control) processes in place to do the next 
20 or the next 2000. It should be a repeatable process to 
deploy at scale," states Abbey when referring to the project 
scalability.



Conclusions and Future Roadmap 
“For anyone looking into deploying the same solution I would recommend doing your due diligence to ensure that you are 
investing in the right technology. Ensure that you are putting a great piece of hardware with great software behind it,” says 
Hunter Abbey when speaking about ViCAS, powered by the Intel Distribution of OpenVINO™ toolkit and Intel Movidius 
VPUs.

“It has been a very good team collaboration with Intel and Velociti, having worked with the entire team on ViCAS, we started 
with the basic features, which address the current needs of the industry. But we believe this product it’s on its road to be a 
comprehensive safety solution. With high accuracy to distinguish human vs. object detection for near hits and misses, and 
uniquely positioned to detect partial human detection,” mentions Avnish Kumar.

“Our working relationship with LivNSense is characterized by a strong one-team dynamic. We appreciate their ingenuity, 
adaptability, and ability to deliver. We find satisfaction in the fact that we’re helping to create a safer work environment for 
our employee-owners, subcontractors, customers, and the public,” Hollensworth concludes.

Designed to be flexible and scalable from the start, the external monitoring ViCAS solution has demonstrated utility in a 
variety of scenarios. Improving outcomes and compliance on construction sites and generating useful information about 
what happens in the field.

Intel Technologies Power the Future of Computer Vision Edge Solutions 
Intel supports the ecosystem so that system integrators (SIs) can get optimized solutions that are ready for computer 
vision for their customers, enabling a fast time to market on end-to end analytical solutions.

Intel's technologies include a range of processors, so SIs can balance power consumption and performance to right-size 
their hardware for the constraints of the edge.

The purpose-built Intel® Movidius™ Vision Processing Unit (VPU) was designed specifically to accelerate computer vision 
and Al inference workloads at the edge.

The Intel Distribution of OpenVINO™ toolkit enables the acceleration of high-performance computer vision applications 
and deep learning inferencing. The toolkit helps developers and data scientists speed computer vision workloads, 
streamline deep learning deployments, and enable easy execution across Intel platforms, from camera to cloud.

The toolkit also enhances vision system capabilities and performance through deep learning acceleration silicon on 
Intel® architecture (IA) and our Deep Learning (DL) accelerators (FPGA, Movidius™ VPU). This gives innovators added 
flexibility to choose the right combination of performance, power, and cost efficiency for a specific vision solution.

With Intel Movidius Vision Processing Units (VPUs), the Intel Distribution of OpenVINO™ toolkit, and Intel CPUs, solution 
providers can look to Intel to accelerate inferencing from the camera to the cloud.
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1 https://www.statista.com/statistics/192049/value-added-by-us-construction-as-a-percentage-of-gdp-since-2007/
2 https://www.bls.gov/news.release/cfoi.htm
3  https://www.austin-ind.com/our-company/100-employee-owned
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