
Executive Summary 
iSTAR Pulsar from NCTech is a big data capture device developed in collaboration 
with Google*, Intel and Sony* for 360-degree virtualisation. It can be vehicle or 
backpack mounted to capture image and associated data anywhere. Using the 
artificial intelligence that is built into the iSTAR Pulsar camera and its image 
processing system, information and meaning can be extracted from images to go 
far beyond a simple array of pixels. 

iSTAR Pulsar is highly technical and was only made possible by bringing the right 
minds together to solve complex challenges. Not only did it require expert skills in 
hardware including image sensors and onboard processing, it also called for 
in-depth software systems knowledge in image processing algorithms and 
leveraging cloud compute resources.

To accomplish this, NCTech went on a development journey with Intel solutions to 
meet its design objectives of market-leading affordability, portability, and 
performance. Tight deadlines and intensive efforts were all part of the mix, but 
thanks to NCTech’s prowess, Intel’s leading portfolio of vision products, and close 
collaboration between NCTech and Intel experts, iSTAR Pulsar is now a solution of 
choice for smart image capture and processing.

”Intel offers AI developers a range of developer kits and software tools to help 
accelerate development of their solutions and get the best performance from Intel 
technologies.  Our developer products are designed with leading companies like 
NCTech in mind and our collaboration with NCTech helps ensure that we continue 
to deliver to their innovation demands.” - Bill Pearson, Vice President, Intel 
Architecture, Graphics, and Software Director, Edge & IoT Developer Enabling

Key Design Goals
Customer needs were the starting point for NCTech’s design goals for iSTAR 
Pulsar. Use cases for a better big data capture system were wide-ranging with 
street view image capture just one possibility. Construction companies could use 
it to evaluate progress of construction over time. Disaster recovery agencies could 
document “before and after” situations for events like hurricanes and floods. 
Roadways and waterways could be efficiently monitored to maintain quality, and so 
the list went on, including machine learning data provision and even crime scene 
documentation.

Intel’s extensive range of 
vision, media and software 

development products 
provides the platform for 

NCTech to build a better big 
data capture system, reducing 

cost, size, and weight, while 
increasing performance1.

How “big data capture anywhere” is now a reality 
thanks to NCTech and Intel vision technology
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1 Compared to the previous NCTech camera systems
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To address these needs and opportunities, the design called 
for images to be collected from four sensors for 360° vision 
capability. The onboard camera with these four sensors 
had to encode the video information using an appropriate 
standard (H.264) and encrypt the video data for safety, 
security, and protection. In addition, NCTech’s new device 
needed to be portable and usable on foot, on bike, and 
from the roof of a vehicle. It had to withstand vibration and 
extremes in temperature from the very cold to the very hot.

While the onboard hardware would have capability to 
assemble footage in low resolution for previews, much of the 
computation would be done offline. The cloud was a natural 
candidate. However, as image processing is computationally 
expensive, the cloud component would need to be optimised 
for high performance with economic use of compute 
resources. 

NCTech also set itself a key design goal of writing just one 
universal set of source code using one set of libraries, for big 
data capture in the field and for the offline processing. After 
studying different options, NCTech decided that a solution 
architected on Intel processors utilising Intel vision, media 
and software development tools, together with the cloud, 
was the way to go.  

Intel Vision Technology
Intel can deliver one of the most comprehensive arrays 
of intelligent vision capabilities to developers. The Intel® 
Vision Products portfolio comprises silicon, software tools, 
deep learning frameworks, and libraries that are uniquely 
positioned for the next generation of big data image capture 
and AI. Intel® Vision Products help put data to work, from the 
edge to the cloud for real-time operations, decision speed, 
and new solutions for a connected world.

Intel technologies now powering NCTech’s iSTAR Pulsar 
include:

1. Intel processors

Reliable performance, low power, embedded hardware that 
is also cost-effective plays an essential role in iSTAR Pulsar. 
NCTech selected the Intel® Celeron® Processor N3350 for 
its sustainable processing capabilities, based on the daily 
amount of data and the design goal for the onboard system 
to function without upgrades for at least 2 years. NCTech and 
Intel engineers worked together to adapt the technology to 
NCTech’s requirements.

“Where consumer cameras may function 1% of a given day, 
the NCTech system has to be capable of working for 8 hours 
continuously. Intel processors make this possible.”  
 - Cameron Ure, CEO, NCTech 

2. Media software development kit

The Intel® Media Software Development Kit (Intel® Media 
SDK) is a software development library that exposes the 
media acceleration capabilities of Intel platforms for video 
decoding, video encoding, and video pre/post processing. 
Intel® Media SDK helps developers rapidly develop software 
that accesses hardware acceleration for video codecs via a 
single API.

“Media SDK is brilliant for giving us control without the 
complications of multiple interfaces.”  - Alessandro Boccolini 
- Team Leader, Image Processing, NCTech

3. Intel® System Studio

Intel® System Studio is an all-in-one, cross-platform tool 
suite, purpose-built to simplify system bring-up and improve 
system and IoT device application performance on Intel 
platforms. 
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“We use Intel® System Studio for compilation and effective 
debugging of the camera in iSTAR Pulsar. Compared to other 
tools, Intel® System Studio is our preference.”  
- Dale Borland, Senior Engineer, Camera Platform, NCTech 

4. VTune Amplifier

VTune Amplifier performance profiler is an application 
for software performance analysis of 32 and 64-bit x86 
based machines. It assists in various kinds of code profiling 
including stack sampling, thread profiling and hardware event 
sampling. VTune Amplifier has helped NCTech to optimise 
threading and efficiency of the software for iSTAR Pulsar.

5. OpenVINO™

The Intel® Distribution of OpenVINO™ (Open Visual 
Inference and Neural Network Optimization) toolkit is a 
free, downloadable toolkit within the Intel® Vision Products 
portfolio that accelerates the development of high-
performance computer vision and deep learning inference 
into vision applications. NCTech used OpenVINO™ to increase 
the speed of processing for iSTAR Pulsar. By using Open CV 
(the open source computer vision library) inside OpenVINO™, 
NCTech was able to considerably optimise code compilation. 

“This approach fits well with our process of starting with 
software written in Python for trials and then developing the 
final version in C++ for performance.”  
- Mansour Ahmadian, Director of Engineering, NCTech

NCTech’s Developer Journey
NCTech and Intel collaboration started early in the 
development cycle with a week’s in-depth training from 
Intel experts to identify all the possibilities for tuning the 4 
sensors at the same time for 360°. NCTech also attended a 
full-day Intel workshop providing them access to hardware 
and software resources and to learn about the product in 
depth while benefiting from access to Intel engineers to 
explain and answer questions.

This helped NCTech to focus on the best way of pushing the 
data to the cloud of a major provider. OpenVINO™ and its 
machine learning technology enabled NCTech to satisfy data 
privacy requirements for applications like street view image 
capture. Deliberate blurring of faces and vehicle number 
plates in the images was done using existing capabilities in 
OpenVINO™ and by developing new pre-trained AI model/
machine learning as required. 

“With Intel’s OpenVINO™ taking care of performance and 
portability, we can focus on building new machine learning 
models to do our part in teaching computers to better 
understand the world around them.”  
- Jordan Sewell, Senior Computer Vision Engineer, NCTech

Global Positioning System (GPS) and Inertial Measurement 
Unit (IMU) sensors allowed direct integration to Geographical 
Information Systems (GIS), with the IMU data improving the 
accuracy of the GPS information. The information from the 

IMU also meant that a level image could be obtained without 
the need for an expensive camera mount. Software-based 
image reconstruction of level images was then followed by 
H.264 encoding using Intel® Media SDK.

A critical moment in the project came when NCTech needed 
to get the sensors working within a few weeks to meet 
the deadline for delivering an operational system to a 
major customer. Finalising image acquisition was proving 
to be a challenge and the image encoding still had to be 
accomplished. During this critical phase, NCTech and Intel 
technical staff worked closely together. Daily conference calls 
were of significant help to NCTech in meeting its commitment 
to its customer.

“Intel’s professionalism and expertise, often down to 
individual lines of code, improved our turnaround time to fix 
issues and move forward to a solid completion”  
- Neil Tocher, CTO, NCTech

The Results
Now available to users at large, iSTAR Pulsar has kept its 
design promises. The 11K spherical resolution gives the 
system almost twice the resolution of standard 8K spherical 
systems, delivering 60.5-megapixel images at 7 frames per 
second. The camera is weather resilient and shockproof with 
built-in high accuracy. Designed for a minimum of 4 hours of 
autonomy at full frame operation, in some use cases it can 
achieve up to 8 hours.

The camera has a mode for connection to a local network to 
upload data to the cloud. In the cloud, processing is done in 
containers with Kubernetes*, allowing NCTech to easily scale 
resources up and down to meet varying user needs. The four 
video streams are processed in parallel, matching the sets of 
four frames to produce panoramic images in a proprietary 
video format for the final application.
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Performance improvements and cost reduction using Intel 
technology have been outstanding2. Using Intel® System 
Studio to handle compilation and VTune to optimise 
threading with fast stitching, NCTech can achieve a data 
processing rate of more than 10 gigabits per second (12 
megabits per image x 3 channels x 4 sensors x 7 frames per 
second x 10 bit encoding, not including IMU or GPS data). 

“Updates to the stitching (including moving to OpenVINO™) 
have reduced the processing cost to about one quarter or less 
of what we originally started with.”  
- Calum McLean, Senior Engineer, Mathematical Modelling

Cloud, NCTech

For the future, NCTech plans to push the envelope even 
further for smart image capture and processing. As new 
technologies like mobile broadband become available to 
wider markets, NCTech foresees even greater performance 
improvements for iSTAR Pulsar. The streamlined workflow 
around iSTAR Pulsar and the ability to transfer data directly 
from the device to the cloud has enabled data to be 
published in as little as 1-2 days from the time of capture. 
NCTech expect that the inclusion of 5G technology into the 
future camera models will allow for data to be transferred to 
the cloud almost instantly as it is captured, enabling close to 
a live 360-degree feed3.

For more information on the relevant Intel and NCTech 
products, visit:  

• https://software.intel.com/openvino-toolkit

• https://www.intel.com/content/www/us/en/embedded
products/apollo-lake/overview.html

• https://software.intel.com/media-sdk

• https://software.intel.com/system-studio

• https://www.nctechimaging.com/istarpulsar/

• https://software.intel.com/smart-video

2 NCTech’s previous camera systems, iSTAR Fusion and the iris360, were developed using ARM-based processors. Utilising the Intel processor and supporting software tools to optimize 
  code for the platform, we were able to cost reduce the product whilst adding additional functionality and capability to the device.  

3 The captures can be streamed to the cloud and after processing updates the Streetview if high-speed 5G network is available. Current workflow doesn’t allow data streaming during 
   capture as there is no way to stream data to the cloud.
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