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A Real-Time Display System for Generating High-
Contrast, Low-Noise Virtual High Dynamic Range
Images from Low Dynamic Range images
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Abstract

Ther lurninance range of natural workd can reach 100,000, 000:1 but
that of displayed luminance s about 100=-1000:1 for most screen
devices. This discrepancy makes the accurate display of real world
soenes difficult. Therefore, technologies for capluring a high
dynamic ranga (HDR) image with & low dynamic range (LOR)
detectar have been developed. The most abwvious approach 8 o
sequentially caplure mulliple images of the same Soine using
differant axposures. The above mathods are suitabée only 1o static
scanes, Using multiple image detectors or HOR sensars lor soens
caplure has been investigated. Under this approach, the scend
objects and the maging system are free to move during the capture
process. However, the HOR detectars or sensors an very expen-
sive and not popular in the marked

Afar the HOR images are produced, o mainain the quality of high
dynamic range on the display of convenbonal LCD or CRT devices
becomes an important issue. Tone mapping & an image processing
algorithm fo resalve the (ssue of rendenng HOR images on LOR
displays while presening the visual conlents. Bul the comglexity of
a delicate lone mapping akgorithm is teo high 1o achieve real-time
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In our work, we make use of a LOR photograph to genarate multiphs
LDR smages with different average luminance, and then we
construct the HDOR photograph with weighling average method
Aftar the HOR photograph has bean created. some noise has been
also generated. Therebore we develop an adaplive algorithm be
estimate the parameters of the bilateral filter 5o that the nose kevel
can be determined automatically. Finally, we adopt the local
contrasi enhancemant algonthm to get the final HOR-lika,
lepw-noese, and detad-enhanced image.

Ouir design is fully pipelined and has bean fesied on ARMESZEEN-S
Versabde Flattorm. Withoul complax tone mapping algorthms, we
could process a image with T20=480 resclution, J0MHZ in real-time






