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Block Based Efficient JPEG Encoding Algorithm for
HDR Images
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Abstract

An efficient block based two-layer JPEG encoding algorithm is proposed to compress high dynamic range
(HDR) images in this work. The proposed algorithm separates an input HDR image into a tone-mapped low
dynamic range (LDR) image and a ratio image, which represents the quotients of the original HDR pixels divided
by the tone-mapped LDR pixels. Then, the tone-mapped LDR image is compressed using the standard JPEG
scheme to preserve backward compatibility and the ratio image is encoded to minimize a cost function that
models the perception of each block with different quantization parameters in the human visual system (HVS).
Simulation results show that the proposed algorithm provides better performance than the conventional method,
which encodes the ratio image without any prior information of blocks.
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Fig. 1. Block diagram of the proposed HDR image encoding/decoding algorithm
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Fig. 2. A psychophysical model of detection thresholds over
the full range of vision[18]
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Fig. 3. The relation between A and the quality factors of LDR
and Ratio images
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Fig. 4. The relation between A and the quality factors of
LDR images (Projection of Fig. 3)
J% 4. LDR gakel b EA 2IXjof w2 A
(a8 39 £9)

¥ =AM JPEG-HDRI[16]S #3ste] JPEG

b HE AR e 4R }ﬁ} Hol&& At
g Gaol e = 7
:I

I
>

— _]\j
o M
JWJ

(222)



Block Based Efficient JPEG Encoding Algorithm for HDR Images b

(©

Fig. 5. Results from the proposed algorithm : (a),(b) The tone-mapped "Dani_Belgium” and "AtriumNight”
),(d) The encoded Ratio images with different quantization tables
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