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Beyond the Line of Sight

Most Fundable Company™

Partnership Spotlight: Archangel Imaging

Employee Spotlight: Andrew Kurtz, Chief Research Officer

Co-op Spotlight: Mitchell Baller, Imaging Science Intern

Vendor Spotlight: Vertex Optics

Expert Insight: NASA Inventor & Visionary Ricardo Arteago

Education Spotlight: Dr. Wayne Knox

Product Spotlight: Hydra Camera System Specs

These quotes and features were extracted 
from conversations and blogs that were 
included in our 2022 social media strategy. 
These pages represent only a sliver of sliver 
of our activities and engagement with 
brilliant engineers and visionary leaders 
across aerospace, imaging and immersive 
technology verticals. 

Jennifer Sertl, 
Director of Marketing

Partners & Collaborators

Programs 

Partnerships

2 3

We’ve really enjoyed working with Circle Optics this year and 
helping them with everything from market research and product 
development, to pitch design and fundraising. I’m excited to 
continue to support them and eager to see what 2023 brings to 
their growing tech and team. GENIUS NY invested $500K in 
Circle Optics in 2021. 

Kara Jones
Director,  GENIUS NY at The Tech Garden

Sujatha Ramanujan
Managing Director, Luminate Accelerator 

GENIUS NY is the world's largest business 
accelerator competition for uncrewed 
systems, IoT and robotics startups. 

We at Luminate Accelerator believe in cultivating partnerships 
and growing promising companies in Optics, photonics and 
Imaging.  Circle Optics is a great example of a promising early 
stage company that has utilized the resources of NY and 
integrated into the network of over 100 OPI companies.  Driven 
by innovation, Circle has engaged a team of highly qualified 
experts to change the landscape of 3D image capture.

Luminate is the world’s largest business 
accelerator of optics, photonics, and 
imaging (OPI) startups. 

Archangel Imaging provides software and hardware options to 
make machines smart enough to become teammates you can 
trust to do their part, rather than tools you need to constantly 
manage.
      Smart cameras, independent of infrastructure
      Navigation in GNSS-denied environments
      Intelligent machines for hybrid teams

Circle Optics Has 
a Partnership with 
Archangel Imaging 
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Force, that there is a greater need in 2023 than ever before
for advanced panoramic vision in fields like robotics to 
enable safer autonomy and in the aerospace industry to 
maintain safe skies and borders. This year, in addition to 
releasing Hydra II, Circle Optics will deliver advanced 
prototypes for two of our government contracts. The first 
camera is a high-resolution telescope array that eliminates 
the straw-like field of view typically associated with 
high-resolution telescopes that see things very far away. 
The second prototype will deliver situational consciousness 
to small UAV’s to enable them to accurately fly beyond line 
of sight with a better understanding of threats in their 
surroundings.

Our team based in Rochester and Syracuse NY are 
world-class industry veterans in building complex imaging 
systems, and hail from past careers at IMAX, Kodak, and 
L3Harris. The innate curiosity in our team drives us to 
advance the boundaries of imaging technology, and with 
our product release later this year, we are poised in 2023 
like never before to help usher in a new age of immersive 
imaging technologies.

Zak Niazi , Founder and 
CEO, Circle Optics

Outlook for 2023

Zak Niazi,
Founder and CEO, Circle Optics

“Pepperdine’s Most Fundable Company Competition is 
one of the most competitive startup competitions in the 
country and consists of an intensive application process 
that this year drew more than 4,000 competitors. This 
award is validation that Circle Optics is well poised to 
raise Series A financing to commercialize its immersive 
imaging capabilities.”

2022 was a big year for Circle Optics! 
We grew in a lot of signi�cant ways and made progress towards a number of our organizational 
goals. 

Sta� - We added 4 new team members, 3 of whom fit with 
our commitment to increasing DEI at the company. These 
new team members bring loads of experience and 
know-how which will allow us to further our offerings. We 
also had our first staff member retire. We don’t see this as a 
negative but rather a point of pride that they wanted to 
spend the last 3-years of their career at our company.
 
Contracts – In 2022, we won nearly $3M in new contracts 
from agencies within the Federal Government. These 
projects will fund our development and growth into 2023. 

Revenue – For the first time ever, we surpassed $1M in gross 
revenue in 2022! This is a testament to the value our 
technology brings. 

Partnerships – We continue to look for synergistic ways to 
grow. In 2022, we signed an MOU with UK-based Archangel 
Imaging, the $1M winner of GENIUS NY cohort 6, to 
advance our BVLOS offering. Archangel Imaging designs 
the navigation software we plan to pair with our advanced 
hardware platform in 2023.  

Ian Gauger, 
Circle Optics  COO

New O�ce –  To better accomodate our growing staff, in 
August, we moved to a new office suite (it wasn’t a long 
move, just across the hall from our old one). At nearly twice 
the space, the new suite better fosters innovation by 
providing employees room to collaboratively interact.

Fundraising – In December, we kicked off a Community 
Round to help accelerate our UAV system development. 
This round will continue into the new year and is not just 
meant to benefit our company, but to allow those who have 
supported us along the way to participate in investing 
through the Wefunder platform. 

We plan to build on the success of this year in 2023 by 
continuing to expand our product offerings and grow our 
team.

I started Circle Optics five years ago with the dream of 
making immersive experiences as accessible as information 
is through the internet. 360-degree videos have the 
potential to change the way we live our lives by enabling 
classrooms of children to go on virtual field trips halfway 
across the world every single day at school, to enabling 
bed-ridden hospital patients or people with disabilities to 
visit their homes in other countries. Despite their promise, 
the availability of quality 360-degree videos today is 
lacking.

Today making a 360-degree video of an experience is 
something only professionals can do, because of the 
complexity of stitching, and as a result, there is a shortage 
of immersive media entertainment available for consumers. 
This year, after five years of intense engineering, we are 
ready to deliver Hydra 2: the world’s first stitch-free 
360-degree camera that will make creating immersive 
360-degree video as simple as pushing a button. Our belief 
is that by making immersive media content creation 
frictionless and easy enough for a content creator to do, 
more creators will build content, making experiences one 
day as accessible as information is with the internet.

Our drive to build the world’s best panoramic camera won’t 
end with immersive media however. We have learned 
through our partners at NASA, the Space Force, and the Air 
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Once we had our cornerstones in place, we needed to 
start to fill in all pieces we needed to make things work. 
This is where we most benefited from Allen Krisiloff’s and 
Andy Kurtz’s backgrounds and network. Every time we 
needed an engineer or a vender for a component, one of 
them had a connection.
  
Allen also had an established process for everything, 
whether it was drawing production, procurement, or 
timekeeping, he had a proven template we could follow. 
It was from this core of four that we fleshed out a company. 
Approximately 3 years later we have 4x-ed our staff and 
now sit at a team of 16 with plans to add two more hires 
by the end of the year. That would be almost a 10x 
increase from when I joined in January 2019 and nearly 
20x from where Zak’s perspective just the month before.
 
However, in time we needed to seek those with expertise  
outside of our immediate networks. As we move into 
2023, it is time that we invest in exploring what makes 
our existing team cohesive and productive.  We want to 
add talent for technical gaps and workflow in addition to 
motivational fit and company culture. 

Phase II 
Recruit the Familiar  

Recently, in a series of company meetings and individual 
meetings, we were able to discover the core themes that 
make this unique team Circle Optics culture. They had 
always been there, were exemplified in our work; 
however, they require codification into language we 
could use to guide us as we ventured into the unknown. 

Borrowing a page from Simon Sinek’s playbook [Start 
With Why, we asked each employee why they choose to 
work at Circle. Some of their answers can be seen on our 
‘Who We Are’ page on our website. With over 200 patents 
on the team and the bench strength of IMAX, Xerox, 
Kodak, Navitar, L3Harris and many other established 
firms, our team chose Circle Optics very deliberately. It 
was the possibility of creating something that has never 
been done before: real research and development.   

In a process of talking to our employees about what 
made them want to work with us at Circle Optics and 
what their primary personal drivers were, we noticed a 
pattern in their responses. The pattern indicated a deep 
respect for expertise, a real appreciation for collective 
intelligence and working collaboratively and a desire to 
build something that has never been built before. We 
took the time to codify what our employees were 
describing and ended up being able to add a behavioral 
layer to Know-How, Synergy and Innovation.

These 12 attributes make up the fabric of our company 
culture. Creating clarity at this level allows us to 
strengthen our hiring process. We are expecting this level 
of clarity to become a differentiator as we are competing 
for people with hard skills like engineering but also 
possess the soft skills like good communication and 
relationship building. 

Phase III 
Establish a Cultural 
Model to Grow 

Circle Optics, Inc. was founded in December of 2017, though, the company’s origins extend much further back, to a senior lens 
design course at the University of Rochester’s Institute of Optics attended by founder Zak Niazi. The question that kept him up 
at night during this course was, “what if Google Streetview had parallax-free 360-degree cameras on top of all their cars for 
creation of seamless VR content?”  This question followed him beyond the classroom from Spring of 2012 until December 
2017. With the selection for the Luminate Accelerator in late 2018, it was clear that answering this question had a lot of 
potential and was going to require a team to execute on. In January 2019, as the Luminate program was kicking off, Ian 
Gauger was brought on with the directive of building and scaling a team, and that is still one of my main focuses to this day. 
We have taken time to outline how we are leveraging company culture as a flywheel for strategic growth. 

We knew from the start that culture was going to be key. 
Not only for recruiting talent, but for retaining employees 
and creating a cohesive work environment. Good people 
foster a good culture, but a good culture is the best way 
to find good people. Most people can see the conundrum 
in these statements. While this can be a flywheel of sorts, 
becoming self-propelling, it is very difficult to get that 
flywheel going. The most important thing is your first few 
hires. While it’s important to find people with hard skills 
like engineering, it’s equally important to find those who 
also possess the soft skills like good communication and 
relationship building. It was also crucial that these 
resources had deep networks as they became some of 
our best recruiters of new talent. 

Our first two additions to the team, Andy Kurtz and Allen 
Krisiloff, were experts in the field with a broad range of 
knowledge and more than 30 years of experience a 
piece. Both had led out projects and teams and were 
supremely qualified to lead out the development of the 
Hydra camera system. At first, we were excited but also 
nervous, they both had so much expertise, what if they 

could not share the stage together? Would we have to 
choose one over the other? 

The first real test came a couple of weeks later during a 
meeting to review a new concept which later evolved 
into the Medusa camera geometry. Andy was in the 
process of drawing a simplified diagram of a light ray on 
the board as Allen watched on quietly. After a few 
moments Allen got up and walked to the board. He took a 
marker and remarked that Andy had overlooked 
something while modifying the drawing. Zak and I 
exchanged a tense glance as we waited to see how 
Andy would receive this rebuke. Andy nodding his head 
acknowledge the oversight but then countered with a 
change to the drawing saying that it could be improved 
by the inclusion of another element. Allen then 
responded by making another improvement, and in 
real-time piece by piece we saw the creation of a new 
system. Zak and I exchanged another glance, but this 
time it was one of excitement. This was going to work. 
The product of these two individuals was greater than 
the sum, we had the foundation of a company. 

Phase I 
Find Your 
Cornerstone 

Building a Team for Scale:
Know-How | Synergy | Innovation
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At Circle Optics, our core foundation is 
committed to three principles:

This architecture allows us to now hire within a framework and also govern 
our existing team. We are growing beyond our ability to be involved in the 
day-to-day with every employee and are going to have more people in 
charge of hiring and employee development. We now have a human capital 
road map that will allow us to grow into the unknown. 

Know - How

Innovation

Synergy
Articulates vision while 

strategizing the big picture.
Identifies a critical path and 
strategy to achieve overall 

goals.

Deep need and respect for 
context – knowing the 

forest and the trees and the 
branches on the trees.

Distributes company 
processes in an 

understandable and 
shareable manner.

Understands how important 
each team member is and 
believes the sum is greater 

than individual parts.

Works together to ignite 
unique ideas using 

metaphors and analogies.

Engages group voices and 
perspectives, encourages 

participation and 
excitement.

Inspires others through 
shared values and visions.

Strives to understand how 
things work, innately 

curious.

Always pushes the 
boundaries, plans to take 

ideas to the next level.

Thinks authentically and 
with an original mindset, 
identifies new pathways 

towards discovery.

Early adopter, always wants 
emergent technology.

Whenever we consider adding someone new, we 
evaluate them across three key metrics for the 
company, Know-how, Synergy, Innovation: 

  Know-how is their technical knowledge and capabilities. 
 Synergy is their ability to work with others, their fit within the team. 
  Innovation is their approach to problem-solving and inventiveness
 in finding solutions. 

The 1950s were the golden age of air travel. Flying 
was extremely glamorous. People would dress up. 
Booze was served in fancy glassware and the meals 
consisted of fresh cut ham, lobster, and prime rib.  
Between 1948 and 1955 there were 127 mid-air 
collisions in the United States. Because the speeds 
of those aircraft were relatively low, those hundred 
27 accidents only led to 226 deaths. By 1955, air 
traffic controllers became worried that the increased 
speeds of aircraft would increase fatalities.  Those 
worst fears were realized when two aircraft collided 
over the Grand Canyon killing everyone aboard both 
planes. The deadly collision was front page news for 
days and brought the issue of airline safety to the 
public paving the way for Congress to pass a bill a 
year later, authorizing the creation of the FAA to 
update the ancient traffic control system.  

In the United States, the FAA has been incredibly 
successful eliminating fatalities, and today it's 
more common to die from a lightning 
strike than a plane crash. 
However, the FAA faces a 
new risk today, in the 
form of UAVs. 

The current situation requires an individual to drive 
alongside a drone to survey miles of equipment to 
ensure FAA line of sight compliance.  Drone delivery 
services are slow to take off because they exist only in a 
handful of cities where the FAA has granted beyond 
visual line-of-sight waivers. Likewise, first responder use 
of drones has been limited and unuseful because drones 
are not allowed to fly out of line of sight of police and first 
responders to get advanced awareness of the situation 
before they arrive on scene. First responder technology 
is limited because drones are not able to fly ahead of the 
line of sight of police and first responders. 
 

The wreckage you see here was caused by small UAVs 
colliding with aircraft in 2021. The risk is significant 
because drones are small and hard to see until they are 
close by. Large aircraft are slow to maneuver. As drones 
take to the skies in the coming years and greater 
numbers, the risk of these collisions is significant and is 
one of the FAA's top priorities today. The solution is to 
enable drones to detect and avoid these collisions before 
they happen by providing long range optical sensors. 
Otherwise, pilots will be forced to keep drones within 
visual line of sight at all times. This prevents the industry 
from taking off because the most useful operations for 
drones happen beyond visual line of sight. Drones are 
increasingly being used for logistics and inspection 
applications for power lines, gas pipelines, and critical 
infrastructure and they need to fly out of human line of 
sight in order to be cost effective. 

Beyond 
the Line of Sight
with Zak Niazi  
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Rochester, New York, Oct. 14 2022: Circle Optics is 
delighted to announce that it achieved the Silver 
recognition on the Pepperdine Graziadio Business School's 
fifth annual Most Fundable Companies™ List. Circle Optics 
competed against over 4,000 of early-stage US companies 
to be named one of 16 companies in total. The Most 
Fundable Companies™ initiative aims to educate founders 
on the investor diligence process and recognize 
exceptional entrepreneurs who are solving today's 
problems with inventive solutions and are also seeking 
investment capital to fuel their company's growth.  

Circle Optics Wins 
Most Fundable 
Company™ 
by Pepperdine 
Graziadio Business 
School 

Because drones are small and easy to maneuver and 
planes are large and hard to maneuver, the FAA has put 
the responsibility of seeing and avoiding another aircraft 
on the UAV. The UAV needs to see the aircraft in front, to 
the sides and partially behind the direction of flight. The 
faster the UAV is going the farther out it needs to be able 
to see to prevent a collision. The UAV also needs to 
detect cloud cover to avoid going through clouds and it 
needs to detect people on the ground and stay well clear 
of them in case a malfunction occurs and it falls out of 
the sky. 
 
Radar cannot solve the detect and avoid problem 
because it is bulky, has interference effects with other 
drones using the same frequency, and it cannot detect 
clouds but rather sees precipitation. The optimal 
solutions are camera sensors because they are low size 
and weight and because they are passive without 
interference effects. The most common solutions used 
today are to array together multiple cameras to cover a 
panoramic field of regard around a drone. The problem 
with current camera-based solutions is they lack range.  
Often a fisheye lens is used to capture wide 
field-of-view; however, that solution suffers distortion. 
The center of the image has high quality, but the quality 
degrades as you move towards the edge of the image. 
This is a fundamental physics-based limitation of 
wide-angle lenses. The second problem with multi 
camera solutions is that the field-of-view between 
multiple cameras overlap. Where there is overlap, there is 
redundant image capture and processing power and 
ultimately SWaP (Size, Weight, and Power) is wasted.  

The image shown is from Casia X, a popular DAA 
solution. You can see 50% overlap and wasted imagery 
between every two images. In addition to wasting 
processing power, this overlap prevents the ability to 
fuse imagery from the multiple cameras together to 
create a single continuous panoramic image. Such an 
image could be fed to a mobile pilot to provide a 
panoramic first-person view. However, because of 
stitching errors, the multiple camera feeds need to be fed 
to pilots individually, adding cognitive burden to remote 
pilot operators. 

At Circle Optics we have been working alongside NASA 
to develop a solution that eliminates these deficiencies in 
camera-based systems. Our technology is composed of 
multiple cameras where the fields-of-view can join to 
create a continuous panoramic field of regard. Our 
technology has no optical distortion whatsoever. The 
fields conjoin, and our system provides a complete 
panorama for the pilot's first-person view. Additionally, 
we can run AI analytics directly on the panoramic images 
themselves at the edge, creating what our NASA TPOC 
likes to call "situational consciousness” for the drone. 
Lastly, our lenses are designed to be FAA compliant with 
the latest regulations and provide a solution that ensures 
our drones can safely detect and avoid uncooperative air 
traffic at long ranges. We believe that the FAA shouldn't 
compromise safety requirements, but rather we need 
new technology that enables safe operation for UAVs. At 
Circle, we are working to deliver these solutions for a 
safer airspace.  

overlap

depth (d) θ = field of view angle/2

x = length of captered 
       scene/2

separation distance (D)

Camera 1 Camera 2

50 % sensors efficiency

Overlap

Zak Niazi, 
Circle Optics Founder & CEO 

“Our technology is composed of multiple cameras 
where the fields-of-view can join to create  a 
continuous panoramic field of regard. Our technology 
has no optical distortion whatsoever.  The fields 
conjoin, and our system provides a complete 
panorama for the pilot's first-person view. 
Additionally, we can run AI analytics directly on the 
panoramic images themselves at the edge, creating 
what our NASA TPOC likes to call "situational 
consciousness ”for the drone.“

11
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Circle Optics is partnering with Archangel Imaging, an 
international visual AI specialist. Archangel Imaging CEO, 
Dan Sola says, “we’re fundamentally a software and data 
science company and both our static ground AI cameras 
and mobile AI co-pilots rely on the visual sensors we 
integrate; Circle Optics capabilities opens up potential 
enhancements on the ground and in the air for wide angle 
cameras of very high resolution in a compact package.”
Veteran founded and owned, Archangel Imaging provides 
technology to make machines smart enough to become 
teammates, rather than tools you need to constantly 
manage. The company focuses on supporting users in 
remote, exposed or challenging environments, including 
police, service personnel and first responders. The 
company recently won the GENIUS NY grand prize of $1M 
and is establishing partnership with relevant technology 
leaders in the Central New York region. The Argonaut range 
of AI ground cameras conduct real time off-grid tasks like 
security for sensitive & remote sites and have deployed for 
anti-poaching and suicide prevention on the railways. 
Certain use cases require both long range and panoramic, 
continuous observation that could be enhanced by the 
addition of Circle Optics technology. The Xnaut™ range of AI 
co-pilots enable drones to continue operation without 
communications or GPS. Circle Optics technology could 
improve the 360-degree awareness for both navigation 
and collision avoidance, particularly on small drones.

Circle Optics is known for imaging systems that allow for 
the capture of 360-degree observational input. Their high 
quality imaging feed combined with Archangel Imaging 

software and analytics will provide the next stage of 
intelligence, allowing the platform to operate reliably and 
independently. In Sola’s words, “The quality of on-board 
decisions is directly correlated to the quality of the 
observational input. Our customers demand high quality 
decisions over extended geographies, so we’re looking for 
best-in-class imaging capability.” Circle Optics is currently 
progressing work initiated with NASA on sensor fits for 
Detect & Avoid, enabling both uncrewed and human- 
piloted flight safety.

Circle Optics CEO, Zakariya Niazi, states, ”Archangel 
Imaging is already deploying novel software solutions that 
are enhancing autonomous surveillance of critical 
infrastructure, enabling navigation in GPS denied 
environments, and building intelligence into machines for 
state-of-the-art human / machine teaming. Circle Optics 
provides panoramic camera technology with the best data 
product around. Our data output combined with their 
advanced analytics will be a game-changer for the UAS 
industry.”

Next Stage of Platform 
Intelligence- 
Combining 360-Degree 
Imaging With Data
Science & Software

Partnership Announcement Between 
Circle Optics and 
Archangel Imaging

“We are five years into our quest to revolutionize 
360-degree imaging and the recognition as a Most 
Fundable Company™ of 2022 positions us well for our 
forthcoming capital raise. This raise allows the 
commercialization of a drone mountable version of our 
system and the ability to grow into the future,” says CEO 
Zak Niazi. Our technology creates a unified panoramic field 
with no optical distortion whatsoever. 

"The Most Fundable Companies™ initiative was one of the 
most intensive due diligence processes we've ever 
participated in, and we're thrilled to have arrived on top 
through data-driven analysis. Entrepreneurial business 
ingenuity is the life blood of the US economy, and we're 

excited that the Pepperdine Graziadio Business School is 
giving entrepreneurs a platform to showcase their 
businesses and set them up for success with investors." 

We have been working alongside NASA and the NSF to 
develop a drone mountable version of our technology that 
eliminates deficiencies in current camera-based systems. 
Our technology creates a unified panoramic field with no 
optical distortion whatsoever.  
 
As a winner on the Most Fundable Companies™ List, Circle 
Optics was profiled in the December print issue of 
Entrepreneur magazine. 

The Most Fundable Companies List is an annual 
program hosted by the Pepperdine Graziadio Business 
School aimed to promote startup business development 
by providing pathways for startup funding and inspiring 
entrepreneurial spirit across the nation. More than 4,000 
companies across all 50 states applied for the 2022 
program. The Pepperdine Graziadio Business School’s 
Most Fundable Companies Showcase presented by the 
Singleton Foundation for Financial Literacy and 
Entrepreneurship took place on October 13, 2022 at 
Pepperdine University’s Villa Graziadio Executive Center. 
 
The Most Fundable Companies program was launched by 
the Pepperdine Graziadio Business School in 2018 as a 
free resource to help entrepreneurs assess their readiness 
for private investment. The initiative involves a 
multi-phase assessment that evaluates several company 
variables, including financial projections, market 
opportunity, intellectual property, and the strength of the 
management team, all of which are used to generate 
objective and customized feedback and scoring to 
improve readiness for funding. Pepperdine Graziadio 
Business School’s Most Fundable Companies is powered 
by The Venture Alliance.  
 

About
Pepperdine

Most Fundable
Companies™  

 

Daniel Sola & Zak Niazi at Upstate Capital 2022 Regional Awards Event
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We at Circle Optics are an eclectic group of 
interesting people who are deeply curious and 
want to make a difference through immersive 
experience. Meet Chief Technology Officer, 
Andrew Kurtz. Andrew was employee number 
three coming to Circle Optics with already over 
110 patents from his work as Principal Scientist 
and Director of R & D at IMAX, after working for 
many years as a Scientist in the Kodak R&D Labs. 

What was the first indication you were 
going to go into R&D?  

My sophomore year of high school I watched a NOVA 
program on PBS entitled Light of the 21st Century 
{https://www.pbs.org/wgbh/nova/listseason/05.html}.  
In 1978, there weren't even VCRs, and I watched the re- 
broadcast a week later. After that, I sent in $5.00 to 
obtain the printed program via snail mail. I found the 
technology fascinating. At that time, they framed laser 
technology as “a solution looking for a problem.” By the 
time I was ready to go to college, I had discovered that 
the University of Rochester had a program in optics and 
that is what I wanted to study. It is great that it worked 
out, as I struggled to have a backup plan. Journalism, 
perhaps? 

With over 110 patents is there a favorite 
or an invention close to the heart? 
 
There are many that were fun to work on. For now, I will 
highlight just a few. 

My first patent U.S. 4,868,383 Linear integrating cavity 
light source used for generating an intense beam of light 
{https://patents.google.com/patent/US4868383A/en}. 
This was the only one I happened to obtain in the 1980’s. 
It was for a motion picture film scanner, which eventually 
became a product (the Spirit Datacine) and earned an 
Emmy Award. This patent was for the design illumination 
system design, to illuminate the film with a stable, 
uniform, diffuse line of light.

U.S 8,287,129, Low thermal stress birefringence imaging 
system. This patent was for laser based digital cinematic 
projection, and addressed the problem of how to project 
stereo content through complex projection lenses 
without thermal stress birefringence screwing up the 
polarized light.  The work started at Kodak, but the 
technology was licensed by IMAX, where I then worked 
to help get it deployed in their GT family of projectors. 

What most excites you about Circle 
Optics technology? 

I enjoy developing new complex systems and solving 
problems that have never been solved before. As I began 
at Circle Optics it was like the beginning of laser 
technology “a solution looking for a problem.” We clearly 
saw the potential to enable enhanced cinema and VR 
content capture; an area for which there is still value and 
need. But our real-time, low parallax, multi-camera 
technology can help fulfill a variety of other applications.  I 
am most excited about our UAV and eVTOL use case, to 
enable optical detect and avoid (DAA) to help avoid 
collisions. In our ongoing customer discovery efforts, we 
are learning many ways our imaging system can help 
optimize this new era of aviation.  
 

“I enjoy developing new complex systems and solving 
problems that have never been solved before. As I began at 
Circle Optics it was like the beginning of laser technology“ a 
solution looking for a problem.” We clearly saw the potential 
to enable enhanced cinema and VR content capture; an area 
for which there is still value and need. But our real-time, low 
parallax, multi-camera technology can help fulfill a variety of 
other applications.  I am most excited about our UAV and 
eVTOL use case, to enable optical detect and avoid (DAA) to 
help avoid collisions. In our ongoing customer discovery 
efforts, we are learning many ways our imaging system can 
help optimize this new era of aviation.“       

Andrew Kurtz,
Circle Optic’s Chief Research Officer

Employee Spotlight :
Chief Research Officer,

Andrew Kurtz

U.S. 9,915,820, Projector optimized for modulator 
diffraction effects. This was another laser digital cinema 
projection patent, targeting how to efficiently manage 
laser light off of Texas Instruments digital micro-mirror 
devices (DMDs) while maintaining high contrast. 

For those interested in a career in 
R&D, what are three lessons? 
 
For industrial or systems R&D, collaboration is key. 
Whether it's optics or mechanics or electronics or 
software, you need to understand how these different 
fields work together and sometimes work against each 
other.  In R&D, you need to expect that the unexpected 
will happen. Being comfortable with uncertainty is 
required. But once the unexpected occurs, adaptive, 

ongoing planning is then needed so as to succeed, which 
includes anticipating and managing risks. Deft lateral 
thinking is key, to toggle between micro and macro with 
agility, to be able to see both the forest and the trees. 
 
Finally, you need a really good sense of humor.  
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content capture; an area for which there is still value and 
need. But our real-time, low parallax, multi-camera 
technology can help fulfill a variety of other applications.  I 
am most excited about our UAV and eVTOL use case, to 
enable optical detect and avoid (DAA) to help avoid 
collisions. In our ongoing customer discovery efforts, we 
are learning many ways our imaging system can help 
optimize this new era of aviation.  
 

“I enjoy developing new complex systems and solving 
problems that have never been solved before. As I began at 
Circle Optics it was like the beginning of laser technology“ a 
solution looking for a problem.” We clearly saw the potential 
to enable enhanced cinema and VR content capture; an area 
for which there is still value and need. But our real-time, low 
parallax, multi-camera technology can help fulfill a variety of 
other applications.  I am most excited about our UAV and 
eVTOL use case, to enable optical detect and avoid (DAA) to 
help avoid collisions. In our ongoing customer discovery 
efforts, we are learning many ways our imaging system can 
help optimize this new era of aviation.“       

Andrew Kurtz,
Circle Optic’s Chief Research Officer

Employee Spotlight :
Chief Research Officer,

Andrew Kurtz

U.S. 9,915,820, Projector optimized for modulator 
diffraction effects. This was another laser digital cinema 
projection patent, targeting how to efficiently manage 
laser light off of Texas Instruments digital micro-mirror 
devices (DMDs) while maintaining high contrast. 

For those interested in a career in 
R&D, what are three lessons? 
 
For industrial or systems R&D, collaboration is key. 
Whether it's optics or mechanics or electronics or 
software, you need to understand how these different 
fields work together and sometimes work against each 
other.  In R&D, you need to expect that the unexpected 
will happen. Being comfortable with uncertainty is 
required. But once the unexpected occurs, adaptive, 

ongoing planning is then needed so as to succeed, which 
includes anticipating and managing risks. Deft lateral 
thinking is key, to toggle between micro and macro with 
agility, to be able to see both the forest and the trees. 
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Meeting Mitchell Baller our Imaging Science Co-op. Baller is pursuing a Master’s of 
Computer Science at Georgia Institute of Technology. 

When did you know that you wanted to 
be a computer scientist - is there an early 
childhood experience that stands out?
  
The evidence of my inherent affinity for engineering began 
as a kid where I would build elaborate train tracks and 
networks in the family living room. I was always very 
analytical and loved building structures. I also enjoyed 
Mythbusters with Adam Savage so much I spent my own 
money downloading episodes. I thought I would be a 
mechanical engineer because I liked math and physics; 
however, sophomore year of college I took a computer 
science class.  I found it fascinating to build structures 
with code and got so entranced by it that I changed my 
major to computer science. 

What qualities matter most to you on a 
team?

Understanding is the most important quality. There are 
two components of that understanding: 
1) the material (technical, codebase); 
 

2) understanding the individuals on the team. The sum is 
greater than the individual parts and you have to learn 
how to best interact. The discipline of documenting is also 
very important.   

Who has had the most influence on your 
career?

The most influential person for me was Coach Brunswick, 
my high school cross-country coach. He led by example 
and taught his athletes the value of hard work and 
persistence. I wasn’t a particularly good runner when I 
joined the team, but I continued to put in the time and 
push myself. My performance and endurance improved so 
much that I made it to the top 10. I also qualified on the 
very first try for the Boston Marathon.
  
Working in computer science and working at Circle Optics 
are a lot like training for a marathon. It is a nonstop effort, 
and you don’t get to see the results for a very long 
time-horizon. Daily execution and focus really matter for 
the long view.  

Image 
with permission. 

Mitchell Baller at the 
Toledo Marathon where he 

qualified for the Boston Marathon. 

What gets you excited the future of 
circle optics technology? 

I found a strong draw to computational photography and 
image processing through my love for amateur 
photography and some course work in graduation school. 
At Circle Optics I am working with experienced mentors in 
the field of image processing who are showing me the 
ropes. There are so many interesting problems to solve 
furthering situational awareness and immersive 
capabilities in optics. I have the autonomy to dig into these 
problems and make a real contribution to the team and 
the industry.  
 
I am inspired by Circle Optics founder Zak Niazi’s vision of 
the Hydra system being able to explore places from 
around the world. The idea that with the help of a camera I 
could literally visit Times Square as easily as I start my 
computer is the coolest thing. There are cool places 
everywhere that people deliberately want to visit in this 
manner. I also imagine virtual road trips across the 
country. You know from your own experience that when 
you do road trips you find interesting and unexpected 
things. This technology can enable the anticipated visit as 
well as the adventure.

We love
student
talent

Meet Co-op Mitchell Baller 
Mitchell Baller and Robert Stanchus with a 3D Printed Prototype  

We love
student
talent

“My biggest learnings being a part of this team boil down to effectiveness, 
dynamics and, of course, imaging science. I was immediately struck by the 
effectiveness of every individual on our small team - everyone knows their 
stuff! As a fast-moving startup, everyone has interesting input on projects 
and company direction. My peers and mentors have also done a fantastic 
job introducing me to the incredible engineering behind camera calibration 
and imaging science.“ 

Mitchell Baller,
Imaging Science Intern
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Synergy:

Joe Serio 
Vice President of Vertex Optics

Vertex Optics Vice President Joe Serio with 
Circle Optics Director of Marketing Jenifer Sertl

Circle Optics culture is built on Know-how | Synergy | Innovation. 
That is from the inside out and we apply the same �lter with our 
customers, vendors and community at large. Vertex Optics has 
been a vendor partner with Circle Optics for two years.  

We appreciate their Mission: Vertex Optics partners with its 
customers to build strong, mutually prosperous relationships 
while providing high quality vitreous components with 
expedited deliveries.  Their  mantra is “in spec and on time.“

We see this mission in action as Circle Optics Senior Optical 
Systems Engineer Robert Metzger comments, “We have greatly 
enjoyed our relationship with Vertex due to their versatility and 
commitment to supplying high quality optical components to 
us at competitive prices with on-time delivery, often coming in 
ahead of their promised delivery dates.” 

We wanted to take a deeper dive with Vertex Optics Vice 
President Joe Serio and hear a bit more about the company.

Is there an origin story or when you 
know that you wanted to be in the field 
of Optics? 

I have always been into taking things apart, and putting 
them back together.  When I was twelve years old I 
disassembled my dirt bike and rebuilt the engine. It 
worked! In high school, I took a carpentry class and 
helped build modular homes. Working with my hands 
and building things has always been something I am 
good at and I like to do. 

When I was in high school I got the opportunity to meet 
Mike Mandina, Founder of Optimax Systems Inc., and 
began my career in optics. I was able to grow my skill as 
Optimax grew. Not only did I learn technical skills there 
but I also grew up a leader.

What did you learn at Optimax Systems 
Inc.?
 
I had  24 years with Optimax Systems Inc. and was able 
to grow as an individual and as a technician. That culture 
really invested in both leadership development and 
technical capability. I was keen to take advantage of as 
many opportunities as possible. Ensuring that our team 
is capable as leaders and as technicians continues to be 
a core aspect of our growth strategy. Over the years I 
have built and maintained strong relationships in this 
optics ecosystem.

What is your leadership point of view? 

Leadership in my view consists of three aspects  - 
leadership capability, confidence and technical skill.  

”Leadership in my view consists of three aspects  
- leadership capability, confidence and technical 
skill. Our core business is making high precision 
prototypes and there are three primary 
attributes required to be successful in our work: 
leadership, confidence, and technical skill.“ 

Our core business is making high precision prototypes
and there are three primary attributes required to be 
successful in our work: leadership, confidence, and 
technical skill. 

We have a flat organization. Leadership here is about 
identifying what is needed and helping it happen.  My job 
is to empower team members to lead and manage 
themselves. Our team is extremely self directed and that 
requires a great deal of trust and communication. To 
have a vision and start a company takes an enormous 
amount of confidence. Our customers come to us 
because they have confidence that we are the ones that 
can build what they need. Most of our orders are high 
precision, low volume.  None of this could happen unless 
our team was extremely skilled - wanting to build things 
no one else can build. 

How do you design for scale? 

From the beginning, we wanted to do things 
systematically and in a way that is respected in 
manufacturing excellence. We are ITAR certified as 
many of our customers require that designation. We are 
working on getting our ISO Certification and our 
Cybersecurity Certification by the end of the year. The 
protocol for these types of certification allow us to get 
extremely clear at what we do, how we do it, and how 
we account for our internal resources. Those 
certifications also open many doors for us with new 
customers. Optics is a multi-billion dollar industry and as 
technology advances there will be more and more need 
for highly technical components. Our team is up to 
greater and greater challenges and loves to build optics 
that have never been built before. The market keeps us 
motivated, engaged, and challenged. 

What do you like most about working 
with Circle Optics?
 
We like working with Circle Optics. They are very 
understanding of the issues which can arise in optics 
manufacturing, and immediately ask “How can we help”. 
Additionally, they understand how complicated their 
parts are. Many companies don’t appreciate how difficult 
the work is. Circle Optics is interested in partnering with 
us and solving design problems together. There is a lot 
of mutual respect and we are open to each other’s 
suggestions. 

Vendor Spotlight Vertex Optics
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Given our commitment to the power of “what if?” and 
our dedication to imagine what has not yet been built, 
we were able to collaborate with Ricardo Arteaga, Flight 
Systems Engineer at NASA’s Armstrong Flight Research 
Center. We appreciate that he took time to speak with us 
about the innovator’s mindset. 

When did you know that you wanted to 
be an engineer - is there an early 
childhood experience that stands out?

I was pretty much inspired by my hardship in life. I didn’t 
have a preconceived notion of what life was supposed 
to be. I grew up on a very small ranch in Del Rio, Texas. 
As a young boy I enjoyed watching  T-38 aircraft flying 
in formation and leaving these beautiful contrails 
painted in the sky. I knew then and there I wanted to be 
an aviator and I got my pilot’s license. At the age of 16, 
I had to ride my bike to the airport in order to fly planes. 
I was the first person in my family to go to college. My 
dream was to work at NASA as an engineer and inventor. 
Aviation and engineering were my passion. At 18, I knew 
what I wanted my life’s work to be and my purpose for 
being here.  

When you advise less experienced 
people on your team - what are some 
qualities that you like to build in others? 

I ask them, “Are you living your dreams or are you living 
your fears and what fears are holding you back?” You 
need to move past your fears in order to live your 
dreams. In aviation terminology, the vision is the idea 
and the passion is the energy that gives the aircraft the 
lift to takeoff. There is a lot of friction and turbulence to 
overcome the Mach number. After you get up to a high 
altitude, it is smooth, clean air. So basically, I tell those I 
mentor to get out of their heads and step into their 
greatness because you need a vision and a lot of passion 
to accomplish your dreams.  

What is the best advice that you were 
given and how did it change your own 
flight, your own trajectory?  

That is a good question. Early in my training I took an 
invention class and was advised to avoid the rat race 
and create a grand vision with the aim of leaving a 
lasting legacy. It all starts with saying, “It’s possible.” That 
one statement changes and shifts all future trajectories. 
There is power in saying “It’s possible.” I am living my 
grand vision today. In my creation process , I operate out 
of my imagination, using knowledge and intention. From 
here I work backwards from my grand vision. You must 
have intention. Intention is like a mustard seed and as it 
grows your clarity of the next right action becomes 
evident.   

What is the technology promise that 
inspires you most?

In 2012, the grand vision was to help transform the UAS 
market. I thought by helping to transform the market 
would lead to a huge unmanned vehicle commercial 
market. I developed new sensor technologies, system 
architectures, and inventions for uncrewed air vehicles. 
This sensor technology did not exist, so we tested it on 
the MQ-9 aircraft. We added ADS-B functionality that 
gave drones the capability to detect cooperative 
aircrafts. The ADS-B system could separate time, space 
and position so that each aircraft knew the exact 
position of every other aircraft, updated once per 
second. Then we added communication controls using 

Ricardo Arteaga and Hong Truong resolve a transmission issue 
with a drone during testing of technology used in Texas for 
search and rescue e�orts and accessing damage caused by 
Hurricane Harvey in 2017. Credits: NASA Photo / Lauren Hughes  

 exercise we wanted to �nd a black box among aircraft debris 
strewn around the airport. The drone was able to �nd the black 
box with 96 percent accuracy during the exercise.
  
My current passion is computer vision. You can help people who 
are blind walk and run without a stick. There are so many life 
enhancing applications for computer vision. 
  
NASA Armstrong Research Center is a world class leader in 
cutting edge aeronautics technology. Our model here is to �y 
what others can only imagine. We are constantly pushing the 
aeronautics envelope in terms of supersonic aircraft research, 
sustaining high altitude �ight, working with experimental 
research aircraft to advance safe UAS and UAM autonomous, 
�ights and many other projects. The laws of physics remain 
constant, but AI and UAS technologies are changing 
exponentially. We perform the �ight research to help close that 
gap. NASA o�ers several internship opportunities for students 
and SBIR/STTR opportunities for commercial collaborations.  

This interview was conducted on June 9, 2022 
by our Director of Marketing Jennifer Sertl.

“There is power in saying “It’s possible.” I am 
living my grand vision today. In my creation 
process, I operate out of my imagination, 
using knowledge and intention. From here I 
work backwards from my grand vision. You 
must have intention. Intention is like a 
mustard seed and as it grows your clarity of 
the next right action becomes evident.”   

How do you stay current with new 
technological advances? 

I am trying to learn more about artificial intelligence. I 
attended Columbia University for a postgraduate degree 
in machine learning and artificial intelligence. I was 
probably the oldest guy there. Nothing helps you learn 
better than teaching, so I am teaching an AI lesson in 
NASA’s Armstrong University series, which is a series for 
NASA employees to learn more about various projects 
and topics. I also learn by researching, so my team 
created an artificial intelligence enabled drone that can 
find black boxes from aircraft. As a capability validation 

data links. We focused on infusing technology for UASs using an 
ADS-B, miniaturized radars, and cameras to operate 
autonomously. This is very promising technology. This 
technology was used on small UAVs to support Hurricane 
Harvey search and rescue and in damage assessment.  

The detect and avoid technology developed at NASA’s 
Armstrong Flight Research Center and commercialized by 
Vigilant Aerospace’s FlightHorizon Detect-And-Avoid won  
NASA’s 2021 Invention of the Year in the commercial category, 
recognizing a NASA technology that has a commercial license in 
place. Having envisioned working for NASA as a teenager and 
accomplishing this invention was such a personal 
accomplishment for me and my team at NASA’s Armstrong 
Flight Research Center.  

Inspiration from
NASA Inventor
& Visionary
Ricardo Arteaga
 

Ricardo Arteaga,
 NASA Inventor & Visionary
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ADS-B, miniaturized radars, and cameras to operate 
autonomously. This is very promising technology. This 
technology was used on small UAVs to support Hurricane 
Harvey search and rescue and in damage assessment.  

The detect and avoid technology developed at NASA’s 
Armstrong Flight Research Center and commercialized by 
Vigilant Aerospace’s FlightHorizon Detect-And-Avoid won  
NASA’s 2021 Invention of the Year in the commercial category, 
recognizing a NASA technology that has a commercial license in 
place. Having envisioned working for NASA as a teenager and 
accomplishing this invention was such a personal 
accomplishment for me and my team at NASA’s Armstrong 
Flight Research Center.  

Inspiration from
NASA Inventor
& Visionary
Ricardo Arteaga
 

Ricardo Arteaga,
 NASA Inventor & Visionary
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I think some people would say I am lucky to have survived my 
childhood  because of the experiments I was always doing. My 
dad, emeritus now, was a professor of physics and my mom was 
a musician. Through the osmosis of exposure I have a lot of 
attributes of both of them. I started at University of Rochester in 
electrical engineering but learned of a co-op program at 
Rochester Institute of Technology. I heard the words “laser” and 
“job” in the same sentence and that paved my future. In 
Rochester in sciences you cannot go wrong with either school 
and I ended up getting my Ph. D at University of Rochester. I 
brought together biomedical optics, physics and electronics. 
Having a thirst for research I ended up at Bell Laboratories- 
which was the best place for research at the time. I was there for 
seventeen years and became a distinguished member of the 
technical sta�. At the peak of that era I was running a 
department with 22 Bell Lab scientists, inventing things and 
writing a whole lot of patents. 

I came back to Rochester in 2001 to become the Director of the 
University of Rochester Institute of Optics. I have hired half of the 
faculty members that are there today.  

I am also the Chief Science O�cer of Clerio Vision. Clerio Vision is 
perfecting the sense of sight which is developing revolutionary 
ophthalmic products for the next generation of contact lenses 
and cataract surgery. Putting the research together, licensing 
the intellectual property from the University of Rochester, and 
building a company with over one hundred employees,  it is 
ful�lling to see the technology being used to solve real world 
problems. My job as a professor is to fuel my students with 
curiosity and the hunger to know how science works. My job as 
an entrepreneur is to make science work. Lots of people have 
ideas; the magic is proving the ideas work. As you know, in any 
kind of company, nothing is ever fast enough. Nothing is ever 
good enough. Nothing is ever cheap enough. Circle Optics is 
working with my students to make the camera system faster, 
better, cheaper. 

When the Circle Optics team came and presented a potential  
research project for a few students, half the class wanted to work 
on the project. That is part of the excitement of what the 
technology really is.

As someone who helped build Rochester, New York’s brand as an Optics Mecca, here in his own words is a sliver of 
a sliver of his back story:

Optics Expert 
Feature: 

Dr. Wayne Knox, Director University 
of Rochester Institute of Optics 

Our Founder Zak Niazi was an optics student at the 
University of Rochester and Dr. Wayne Knox was one of 
his professors. Dr. Wayne Knox has over 50 patents in 
the United States and 150 globally in the areas of 
technology, telecommunications and biomedical optics 
and has had a significant role in helping Rochester, New 
York, become known worldwide for being the epicenter 
of precision optics. Today, a few of his students have 
chosen Circle Optics, as a class project and are working 
to help further our technology. 
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