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Today, the quality and fl exibility of spherical video data make the medium ideal for applicati ons requiring 
synchronizati on of video streams. The most famous and typical being GIS applicati ons such as online 
mapping and streetviews colorizing LIDAR generated 3D point clouds.  The Entertainment industry is 
another early adopter of this technology for providing immersive experiences.

The Point Grey Ladybug spherical imaging systems have become the de facto industry standard.  The 
Ladybug systems do all the image acquisiti on, processing, sti tching and correcti on necessary to integrate 
multi ple camera images into full-resoluti on digital spherical and panoramic streaming video in real-ti me. 
This ability to stream in real-ti me is unique in the marketplace.

Multiple Cameras Synchronized
Where some systems use mirrors or fi sheye lenses to create the eff ect of a panoramic view, the Ladybug 
systems use six cameras with high quality Sony® CCD image sensors to truly deliver images gathered 
from six vantage points for 90% of the full sphere. Five CCDs are positi oned in a horizontal ring and one is 
positi oned verti cally pointi ng upwards. The six cameras are pre- calibrated; this is the pivotal technology 
that allows the many other innovati ons within the system to be possible.  Since lens setti  ngs, such as 
focus and iris, are fi xed to ensure the camera stays calibrated, there is no need for in-fi eld calibrati on. 

The Ladybug cameras are controlled by the Ladybug API as part of the SDK. It allows for complete 
control of the camera, graphics rendering, and coordinate system overview.  Graphics rendering support 
includes real-ti me recti fi cati on, sti tching and blending.  System coordinati on allows users to manage each 
of the six sensors independently.  Lastly, the SDK allows users to integrate the system with their custom 
applicati ons. 

Geometric-Based Calibration and Accuracy
Rather than relying purely on mechanical calibrati on, the Ladybug systems use soft ware to calibrate 
each camera on its own and in relati on to each of the other fi ve cameras.  The system is able to know the 
vector associated with every pixel, in each camera, to one-hundredth of a degree accuracy.  This in turn 
enables applicati ons to know where the camera is in relati on to the rest of the world. In order to be able 
to provide this relati onal data, Point Grey not only solved the problem of calibrati ng the lenses but also 
solved the greater challenge of calibrati ng the rotati ons and translati ons between all six lenses to high 
accuracy, a problem that is made harder by the small overlap between cameras’ fi elds-of-view.
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The geometric accuracy of the Ladybug calibrati on means that image data is spati ally consistent across 
the whole sphere not just across the sti tching seams.  This allows Point Grey soft ware to render any 
parti al view of the video sphere without lens distorti on eff ects being noti ceable, even if that rendering 
spans multi ple camera images.

The decision to use soft ware correcti on rather than precise mechanical alignment means that Ladybug 
cameras can be assembled with an effi  cient and reasonable requirement for mechanical tolerances.   
Point Grey has also automated the factory calibrati on process that produces extremely consistent and 
reliable results.  The mechanical design and automated calibrati on has made producti on of Ladybug 
cameras very scalable and can adapt to changing demand.  Additi onally, the factory calibrati on and 
robust case design removes any requirement for in-fi eld calibrati on.  The Ladybugs are calibrated 
once, in the factory, and then housed in a unique ruggedized casing rigid enough to resist changes in 
temperature, vibrati on and shock.  Therefore, the calibrati on stays intact and in-fi eld calibrati on is no 
longer necessary.  

Benefi ts of Calibration
The ability to enable applicati ons to know where the camera is in relati on to the world takes the 
Ladybug beyond being a camera simply panoramic images and into the realm of computer vision where 
it opens up a wide range of possible applicati ons.

Post Processing Workfl ow for Maximum Dynamic Range 
The Ladybug5 moves image-processing from the camera to the host PC where users control the 
outcome. The Ladybug5 captures, compresses, and transmits full bit depth (12-bits) images to the 
host PC. The LadybugCapPro’s post processing toolbar is used to apply white balance, gamma, smear 
correcti on, fall-off  correcti on and other image processing functi ons. Users are able to make decisions 
and experiment with setti  ngs as they view the images and watch the eff ects in real-ti me. 

Benefi ts of Post Processing
This capture and post workfl ow model allows users to maximize dynamic range and maintain fl exibility 
by being able to return to the original content and re-apply post processing steps as desired. 

For more information
www.ptgrey.com/360-degree-spherical-camera-systems
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