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Noise Reduction of HDR Detail Layer Using a Kalman
Filter Adapted to Local Image Activity
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ABSTRACT

A

Sung-Hak Lee

In High Dynamic Range (HDR) image processing, tone mapping is the process to compress an input
image into a Low Dynamic Range (LDR) image. In most cases, the reason that detail preservation is
prior to take over tone mapping is that the dynamic range is significantly different between input and
output images. In the case of iCAMO6, details are separated by using a bilateral filter, however, it causes
noise amplification at the dim surround region. Thus, we suggest that the detail signal, which is separated
from the bilateral filter, is combined with the base signal after an adaptive Kalman filter is applied
according to the local standard deviation. We confirmed that the proposed method enhances the HDR
images quality by checking the noise reduction in a dim surround region.
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Table 1, Comparison of adaptive Kalman filter time (#)

and normal Kalman filter time (¢)

Image name Image §ize t/tz

(pixel size) (%)

Flamingo hotel 1424x2144 54.98
Las Vegas store 603x1072 55.38
507 Roadster 14242144 51.18
Peck Lake 588x1046 53.28
Palace of Fine Arts Theatre 1301%2143 48.63
Double Checkers 438%778 49.26
Motorcycle 1440%2160 44.22
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Fig. 4. Experimental images (Las Vegas Store): (a) the result of iCAMO6, (b) the red scan line of the (a) image
detail, (c) the result of Lee’ s, (d) the red scan line of the (c) image detail, (e) the result of the proposed
Kalman filter, and (f) the red scan line of the (e) image detail,
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Fig. 5. Experimental images (Las Vegas Store): (a) the cropped detail layer of iCAMOB, (b) the cropped detail layer
of proposed, (c) the cropped total image of iCAMO06, and (d) the cropped total image of proposed,
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Fig. 6. Experimental images (Flamingo Hotel): (a) an image obtained using iCAM06 and (b) an image obtained using

the proposed method,
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Fig. 7. Experimental images (detail layers): (a) an image obtained using iCAM06 and (b) an image obtained using

the proposed method.
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