Registration of Flight-Recorded Image Pairs
(FLIR to SVS) and (FLIR to OTW)

_________________________________________________________________________________ @




Outline

O




—Assist pilots with the safe navigation and landing on the runway

—Compare the images of the SVS and the OTW to the images ol
the FLIR

—The SVS, OTW and FLIR images that will be compared are of ¢
airplane runway and the surrounding areas from different
altitudes

—Use the measure of mutual information (Ml value) to determine
the best match between the FLIR and the SVS image pair



Forward Looking Infrared Radar (FLIR)

— An enhanced vision system
used aid pilots with their
nighttime vision

—Measures the amount of the
Infrared energy emitted by |
objects in sight and creates an |
image |

—Normally, infrared energy iIs |
invisible to the human eye, but |
FLIR systems are able to detect
and interpret emissions and |
provide the pilot with an |
image, even in total darkness.




Synthetic Vision System (SVS)

— Created to allow pilots to view
the runway and surrounding
area at high altitudes before
they are visible to the human
eye

— Displays three-dimensional
data that enhances flight crew’s
awareness of the environment
that they are entering.

— Offers the best possible images
to the pilots at all
times, regardless of the outside
environment




Out of the Cockpit Window (OTW)
O




—Aligning pairs of images in order to match up similar features

—First image is used as the basis for comparison. The second
Image, which is called the reference, is then aligned with
the input image by spatial transformation (Tx, Ty, , Sc)









Simoncelli Wavelet Decomposition

—Processes the images through high pass, low pass, and/or ban
pass filters

—Each filter produces image at different levels of the
decomposition pyramid.
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Search Methodologies

Exhaustive Search Technique

—A range and an increment must be chosen for
each parameter, (tx, ty,e, ScC).

—The reference image is transformed using all
parameter combinations within the range, and
Ml is calculated.

—TI'he parameter combination with the highest
Ml Iis chosen as the registration point.










Results

FLIR232 to OTW232
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Results & Discussion

Blue OTW 232 Mosaic
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