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WG1 is pleased to provide feedback on the questions formulated by 3GPP SA4. Please feel free to contact us for any further feedback related to the delivered information.
Answer to question 1: Any comparative information with regards to features (e.g. baseline/progressive modes), coding efficiency and implementation complexity between JPEG and H.265/HEVC Main Still Picture profile.

JPEG and H.265/HEVC have been designed to serve different markets. The still image coding market served by JPEG has always targeted low-complexity solutions while assuring simultaneously high-quality performance and low-complexity coding.
We would like to bring to your attention that besides JPEG-1 also our JPEG 2000 and JPEG XR standards might be considered for the application domain targeted seen their competitive rate-distortion and associated low-complexity behavior. 
More precisely with respect to rate-distortion performance comparison, we would like to inform 3GPP that ISO/IEC JTC1/SC29/WG1 and WG11 are currently investigating the performance of JPEG and H.265/HEVC for still image coding. We would like to put your attention on a study performed by EPFL in this context (JCTVC-L0380), adhered to this liaison response.
Moreover, in terms of functionality offered by and more particularly referring to JPEG, we would like to bring your attention that JPEG baseline (ITU-T Rec. T.81 | ISO/IEC 10918-1) is accompanied by different extensions:

· - ITU-T Rec. T.83 | ISO/IEC 10918-2: Compliance testing; 

· -  ITU-T Rec. T.84 | ISO/IEC 10918-3: Extensions. 

· - ITU-T Rec. T.86 | ISO/IEC 10918-4: Registration of JPEG Profiles, SPIFF Profiles, SPIFF Tags, SPIFF colour Spaces, APPn Markers, SPIFF Compression types and Registration authorities (REGAUT)

In particular ITU-T Rec. T.84 | ISO/IEC 10918-3 encompasses several interesting extensions with respect the requested progressive mode.

· An extension which provides for selective refinement. The selective refinement extension refers to selecting rectangular regions of an image components for further refinement. There are several types of selective refinement:

a) The first type of selective refinement, referred to as hierarchical selective refinement, allows only a region of one or more components to be further refined by the next differential frame of a hierarchical sequence.

b) The second type of selective refinement, referred to as progressive selective refinement, applies to the DCT-based progressive mode of operation. This type of selective refinement allows more non- zero DCT coefficients, more bits to the DCT coefficients, or both, to be added to a region of one or more component.

c) The third type of selective refinement, referred to as component selective refinement, is used to specify a region of an image, which contains colour components which do not exist in other regions of the image.

· An extension which provides for tiling. The tiling extension is used to associate a number of sub-images, also called tiles, in order to form a single tiled image. The three types of tiling are summarized below:

a) For simple tiling, all tiles except possibly those on the right and bottom border have the same maximum dimensions, number of components, component IDs and scaling factors. Tiles (i.e. their components’ arrays) are non-overlapping and contiguous. The tiles are coded sequentially from left-to-right and top-to-bottom.

b) For pyramidal tiling, multiple resolution versions of the same image (i.e. each version has different maximum dimensions) may be stored together in the same data stream. Each version of the image (also called a “resolution level”) is stored as a tiled image with simple tiling.

c) For composite tiling, there are no restrictions except that all tiles shall have the same component identifiers.

Additionally, we would like to bring to your attention that WG1 is currently developing a new suite of standards, namely JPEG XT (ISO/IEC 18477) which is providing functionality extensions for the JPEG-1 family (ISO 10918-x) among which support for High Dynamic Range imaging (ISO/IEC 18477-2), lossless coding & image privacy and security. We would also welcome input from 3GPP with respect to these new initiatives in the context of JPEG XT.
Answer to question 2: Configurations of JPEG and H.265/HEVC Main Still Picture profile codec for performing appropriate comparisons.

We would like to refer to Advanced image coding and evaluation methodologies – AIC (ISO/IEC PDTR 29170-1 - PDTR: SC 29 N 13167) which provides Guidelines for codec evaluation. 

Answer to question 3: Whether the ImageMagick implementation of JPEG is reasonably competitive compared to other available JPEG codecs.

We would like to bring to your attention that the libjpeg library utilized by ImageMagick is to our knowledge only JPEG compliant up to IJG version 6.2. Compliance might be broken in the versions thereafter. Hence, one should take care that the ImageMagick implementations utilized are embedding these versions. Additionally, we would like to inform 3GGP that when configuring the IJG JPEG encoder the ‘–optimize’ option should be specified that enables the use of optimized Huffman tables.
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