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WHAT IS SEDAR™?

WHY IS THIS IMPORTANT?

HOW DO WE DO THIS?
It all starts in the SWIR wavelength range, between 1000nm and 1600nm. Operating in the SWIR 
range offers several benefits compared to the visible wavelength range (400nm to 700nm) and 
the NIR wavelength range (700nm to 1000nm). First, and most important, is eye safety - SWIR is 
1000x safer than visible or NIR. Second is the ability to “see” material differences in this wavelength 
range, rather than just colors. Until now, the ability to see beyond the visible has been limited due 
to the high cost of materials. To make this affordable, TriEye has developed a revolutionary SWIR 
image sensor on a CMOS platform at a fraction of the cost of other SWIR sensors. This breakthrough 
technology allows us to provide 2D high-definition SWIR imaging together with deterministic depth 
sensing - the core components of the SEDAR platform.

SEDAR is transforming the sensing world in the automotive sector and emerging sensing 
applications in robotics, commercial vehicle applications, consumer, and mobile devices.

ADAS and AV solutions require a wide range of sensors to allow vehicles to operate under all weather 
and lighting conditions. Currently, these systems rely on multiple sensors to collect as much data as 
possible about the environment and what object may lie ahead. This dramatically increases the vehicle 
sensor content and costs, and even so existing sensors do not cover the corner cases - rain, fog, and sun 
glare. SEDAR operates in the SWIR wavelength, enabling it to see through rain and fog, with immunity 
to sun glare - providing coverage regardless of visibility conditions. And, because SEDAR delivers both 
an HD SWIR image and 3D depth image, it can begin to reverse the trend of more sensors and higher 
system costs.

Additionally, the availability of these low-cost 3D sensing devices allows systems to “see” better than 
they ever have before, leading to better performance and more efficient operations. Unlike systems that 
are limited to operating in short ranges due to laser eye-safety and blinding glare from other illumination 
sources, the SEDAR platform eliminates these barriers and allows for long range, eye-safe operation - 
extending the capabilities of 3D sensing systems.

SEDAR™ - Spectrum Enhanced Detection And Ranging, uses revolutionary technology to 
provide enhanced detection and ranging that combines all of the capabilities of a camera 
and LiDAR system with the additional benefits of high-definition SWIR imaging.

Mobile
Short Range

Automotive
Long Range

Commercial
Mid Range
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TRIEYE TECHNOLOGY
The SEDAR platform is built on TriEye’s Raven CMOS-based HD SWIR image sensor; TriEye’s 
UltraBlaze ultra high-power, eye-safe, pulsed SWIR illuminator; and TriEye’s image signal 
processing and depth algorithms.

The key to TriEye’s technology is our CMOS-based SWIR 
image sensor developed through nearly a decade of research. 
In the past, standard CMOS-based cameras were not able 
to sense the SWIR spectrum because the sensitivity is 
extremely low under 1um. TriEye’s breakthrough design 
enabled the first and only CMOS-based SWIR sensor, a 1.3 
MP image sensor with high resolution, designed from the 
pixel up. Partnering with a global CMOS foundry to fabricate 
TriEye's sensor leverages existing high volume fabrication 
tools, supporting scalability and reducing cost.

The SEDAR is also powered by the UltraBlaze, TriEye's eye-
safe pulsed SWIR laser illuminator. The UltraBlaze can be 
operated at orders of magnitude higher optical powers than 
VIS or NIR illumination, enabling night vision and depth 
measurement, while remaining eye-safe. 

The third component to the SEDAR platform is the image 
Signal Processing (ISP) and depth sensing software. 
Customized to the Raven chip and UltraBlaze laser, the 
software and algorithms provide a clear image and 3D 
representation of the surrounding area.

SEDAR simultaneously provides an HD SWIR image with deterministic depth information of each pixel, 
beyond 200 meters, in all ambient lighting conditions. As SWIR image data can be processed with the 
same algorithms that were developed for VIS cameras, it allows for object detection using existing AI 
and ML algorithms and provides additional information about the objects.

LOW COST SWIR
CMOS-BASED SENSOR

TM

TriEye ISP and depth
extraction algorithms

ISP AND DEPTH ALGORITHMS

World's first High-Power
low-cost SWIR laser

ILLUMINATOR MODULE

World's first High-Definition 
low-cost SWIR sensor

SWIR PHOTOSENSOR
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The SEDAR platform can be optimized over a wide range of operating conditions in many applications 
by adjusting optics, image resolution, and illumination. This allows the SEDAR to customize range and 
field of view depending on the requirements of each application and use case.

TRIEYE TECHNOLOGY

2D 3D

SEEING IN LOW LIGHT 
AND IN ADVERSE 

WEATHER CONDITIONS 

RESILIENCE 
TO GLARE

PROVIDING A HIGH 
RESOLUTION IMAGE

REMOTE MATERIAL 
SENSING CAPABILITIES

USING THE PHYSICAL PROPERTIES OF SWIR PROVIDES SEDAR 
WITH THE FOLLOWING BENEFITS:
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The SEDAR automotive platform can be adopted by various ADAS and Autonomous vehicle use 
cases to cover both long range or wide fields of view. In each of these use cases, the SEDAR platform 
provides maximum safety and system efficiency with long range object detection, high spatial 
resolution and SWIR material detection. Operating at eye-safe conditions, the SEDAR is immune to 
glare from oncoming vehicles, sun glare, rain, and fog.

MAKING DRIVING SAFER

30 FOV100 FOV

Long range SEDAR (in-vehicle)
Short range SEDAR (in-vehicle)
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WHY IS SEDAR BETTER?
SEDAR combines improved HD SWIR sensing with high resolution depth information into one 
modality. The SEDAR platform is not only smaller in size than existing systems, but it also has less 
computational requirements. Additionally, SEDAR’s unique next-gen components allow it to provide 
increased ranging capabilities, resolution and actionable data with more data points per second.

The following examples demonstrate how  machine vision systems can leverage the SEDAR's high-
resolution SWIR imaging capabilities to gain enhanced object detection and identification:

VISIBLE CAMERA IMAGE

SEDAR 3D DEPTH MEASUREMENT

SEDAR 2D SWIR IMAGE

OBJECT DETECTED

PEDESTRIAN AT 178M

PEDESTRIAN CLASSIFIED

PEDESTRIANS AT 180 METERS
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USE CASES – SEEING CLEARLY   
IN ALL AMBIENT CONDITIONS

NIGHT DRIVING 
Visible cameras provide sufficient data when there is suitable light. However, over exposure to light or driving 
in pitch black can be extremely challenging. Visible cameras can only see as far as the head lights illuminate. 
SEDAR improves night driving with high power SWIR illumination that provides HD imaging beyond 200 meters, 
even in the most extremely dark conditions. Objects that are undetectable and indistinguishable to visible 
cameras are clearly identified by the SEDAR system using existing algorithms.

GLARE 
Sun glare causes over-exposure in the image and significantly impacts perception algorithms. Sun glare can 
be indirect, when sunlight is reflected off the wet road or other surfaces, or direct, when sun glare hits the 
driver’s eyes. Operating in the “solar blind” SWIR wavelength range, SEDAR is immune from sun glare.

Much like sun glare, light from other vehicles can blind visible sensors in night driving, despite high dynamic range.

VISIBLE CAMERA
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SEE THE FUTURE WITH SEDAR
SEDAR is the most comprehensive ADAS/AV sensing vision, providing superior sensing capabilities 
with manufacturing and economics to support scale commercialization.

TriEye is solving the low visibility challenge for ADAS, Autonomous Vehicles and emerging applications. 
Specifically, SEDAR delivers imaging and ranging even under the most challenging visibility conditions, 
with a cost structure that meets mass market requirements.

TM

	• Perception under challenging conditions
•	 Adverse weather imaging-based solution
•	 Glare and poor light conditions imaging-based solution

	• An order of magnitude higher spatial depth resolution

	• Easy integration
•	 Reuse perception software solutions developed for visible cameras
•	 Same image at any lighting conditions – less data collection required
•	 Easier fusion with visible camera

	• Flexible configurations – allows various mounting positions and combinations to support required 
driving functions

	• Higher reliability – designed and built for automotive qualifications with no moving parts

BENEFITS

Imaging and deterministic ranging – delivering two fully synchronized data streams simultaneously- 
HD image and accurate depth information in the form of an HD depth map, with deterministic depth 
calculation per pixel

Environmental immunity – resilience to sun glare, glare from vehicle headlights, and ambient 
noises so day and night appear interchangeable

Highest Points Per Second (PPS) for ranging – a minimum of 5M PPS, significantly higher than 
any other LiDAR on the market

Cost/performance differential – robust performance in adverse weather and lighting conditions 
at a cost up to 10X lower compared to LiDAR solutions

Long distance detection and classification – high-resolution sensor coupled with ultra-high peak 
power and eye-safe illumination source solve the most challenging scenarios in the ADAS/AV world

CAPABILITIES
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ABOUT TRIEYE

TriEye is the pioneer of mass-market, CMOS-based Short-Wave infrared (SWIR) sensing 
solutions. Based on advanced academic research, TriEye’s breakthrough and proprietary 
technology enables cost-effective, high-resolution image data and depth perception in all 
weather and lighting conditions. Founded in 2017, the company’s cutting-edge technology 
allows perception systems to operate and deliver reliable and actionable image data, 
while reducing costs by up to 100x compared to existing industry rates.

SEE THE FUTURE WITH SEDAR
TriEye’s SEDAR enhances human driver capabilities and assists in the detection of both visible 
and invisible hazards on the road. The SEDAR's innovative technology allows life-saving ADAS 
applications such as emergency braking systems and pedestrian protection systems to operate 
in different environmental scenes, providing accurate depth mapping and imaging even under the 
toughest low-light conditions.

By enabling the use of SWIR sensing capabilities to a much broader group - it is changing the way 
humanity perceives the world around us. Offering a new channel of crucial data, a clear image, 
where the human eye or even a standard visible camera cannot “see”.

In addition to changing sensing in the automotive industry, our technology can reshape a wide range 
of other sectors. The TriEye mass-market SWIR sensing solution can be utilized across numerous 
verticals with real-life applications; security, mobile, robotics, agriculture, heavy machinery, and 
augmented/virtual reality. Some were cost-prohibitive in the past and some will be discovered as 
our new sensing modality comes to life.

Contact us to learn more at sales@trieye.tech or visit www.trieye.tech

https://trieye.tech
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