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Lossless Two-layer Coding using Histogram Packing Technique for HDR Images
Osamu WATANABE, Takushoku Univeristy, JAPAN

IEEEISCAS 2018 T H &

ABSTRACT
A novel method using the histogram packing technique with the two-layer coding having the backward compatibility with the Iegacy JPEG for base layer is proposed in this paper. The histogram sparseness of HDR
images is discussed and it is pointed out that the histogram p: is able toimprove & HDR images.
that not only the proposed method has a higher compression performance than that of the JPEG XT Part 8, but parameter values for good compression performance.

Morcoven the base ayer produced by the proposc method his the backward compatbility withthe well known legacy JPEG standard.

Problems with lossless compr ession of the JPEG XT standard (Part 8, [1]
+ need to determine parameter values for each inputimage to obtain good performance,
* These parameters are:

[

- g quality for base layer,
= R : number of bits used for refinement scan,
- IR number of bits used for residual refinement scan.

bt Diinal

+ Lossless performance will di ffer with a combination of the parameters.

~The best combination should be car efully chosen (See red shaded area in Fig. 2.)

Pry—
+ Amethod that does not require such parameter setting is mor e desirable.
Fig. 2: Bitrate of lossless compr essed HDR image

Fig. 1: Blockdiagram of JPEG XT lossless (Part 8) encoder (BloomingGorse2) by JPEG XT
2. HSTOGRAM PACKING
Histogram packing can improve the performance of lossless image compr ession if an image has histogram sparseness [2] [3] Histograms for HDR images ar e often sparse.
Histogram packing
HOO H(h)
io for x= min
f=3F=1)  forx> min" HO= 0 Te1141

ETUAEIUN PR IE VR SR UL o it ol IR AR AR R AR SR XS - Fw

01 23 456 7 8 910111213 141516171819 X for X2 min N 01 2 3 4 56 7 8 9101112131415 1617 18 19
3. PROPOSED METHOD

Amethod to improve the lossless performance of the JPEG XT with:

~ Histogram packing
- table for inverse-packing is also sent to decoder
- Two-layer structure
~for the backward compatibility to the legacy JPEG
- Flexible choice of lossless image encoder
JPEG 2000, JPEG XR et.

4. EXPERIMENTAL RESULTS

Lossless performance of the pr oposed method and the JPEG XT wer e evaluated "

Con 3 ——
~Testimages: Six test images shown below wer ¢ used. The images having ful IRvE B
precision float value wer e converted into half precision float for the JPEG XT encoder. -
~Godec: w
~for the JPEG XT: The reference software available from the JPEG committee 4] o m e w e w bW
~for the proposed method: modified version of the r eference software. o e — kww‘“

Fig. 5: Bitrates of lossless compr essed images

mamorsl BeomagGorse  MeTamWost Garnon WiDek Desc r

Fig. 4: Testimages (converted into half pr ecision float) N o e R N
Gmemarat )BomngGore Pirwbiatan

Fig. 6: Effect of histogram packing: red lines are lossless bitrates with histogram packing and
purple lines are that without histogram packi

CONCLUSIONS

A novel method using the histogram packing he two-layer coding having the legacy JPEG for base layer has been proposed in this paper. The histogram packing technique
as been used to Improve the performance of losslss compression for HDR images tha have the histogram sparseness. The experimental reslts in terms of lossles bitrate have demonstrated that the proposed method
has a higher compression performance than that of the JPEG XT Part 8, Unlike the JPEG XT Part 8, there is no need to determine image-dependent values of the coding parameters to achieve good compression performance.
Moreover, the base layer p  the proposed method ility with the legacy JPEG standard, which is one of the most spread image format.

I3 Seaiabiocomor sl codine"ISOAEC 184778, 2016,
214 inho,"On th mpactof stogra 1parsanes on som ossiss mage comor  xson tahniaues.n P o, IEEE . onf on Image Pr ocesing. o 3, 201, .
BIP 35,6 Farein andA 4 Pinv, 281, hug 2002
6]"Textof D2 SO EC 184775 (Refer e St
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