wo 20187166246 A1 | 0E 00000

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
20 September 2018 (20.09.2018)

(10) International Publication Number

WO 2018/166246 Al

WIPO I PCT

(51) International Patent Classification:
HO4N 21/2343 (2011.01) HO4N 21/4335 (2011.01)
HO4N 21/41 (2011.01) HO4N 21/4402 (2011.01)
HO4N 21/432 (2011.01)

(21) International Application Number:
PCT/CN2017/114672

(22) International Filing Date:
05 December 2017 (05.12.2017)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

201710156940.3 16 March 2017 (16.03.2017) CN
(71) Applicant: GUANGDONG OPPO MOBILE

TELECOMMUNICATIONS CORP., LTD. [CN/CN];
No.18 Haibin Road, Wusha, Chang'an, Dongguan, Guang-
dong 523860 (CN).

(72) Inventor: BAI, Jian; No.18 Haibin Road, Wusha,
Chang'an, Dongguan, Guangdong 523860 (CN).

(74) Agent: ESSEN PATENT & TRADEMARK AGENCY;
Room 1709-1711, Block A, Hailrun Complex, No.6021
Shennan Blvd, Futian District, ShenZhen, Guangdong
518040 (CN).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH,CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
KR,KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM,KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

(54) Title: METHOD OF PROCESSING IMAGES AND APPARATUS

blocks

A mobile terminal obtains a storage [ile ol a target
image, where the storage (ile includes a plurality
of file blocks and precision information of an
image display system that is suitable for the file

L~ S101

Y

The mobile terminal oblains relerence precision
of the image display system [or determining that
at Icast onc file block is suitable for the reference

precision in the storage file

|~ 5102

Y

The mobile terminal displays the target image
according (o the at least one determined [ile block

|~ 5103

FIG. 1

(57) Abstract: In a method of processing images and an apparatus of the present disclosure, a mobile terminal obtains a storage file
of a target image, where the storage file includes a plurality of file blocks and precision information of an image display system that
is suitable for the file blocks. The mobile terminal obtains reference precision of the image display system for determining that at least
one file block is suitable for the reference precision in the storage file. The mobile terminal further displays the target image according

to the at least one determined file block.

[Continued on next page]



WO 2018/166246 A1 {10000 0

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))



WO 2018/166246 PCT/CN2017/114672

METHOD OF PROCESSING IMAGES AND APPARATUS

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to Chinese Patent Application No.
201710156940.3, filed on March 16, 2017 and entitled "METHOD OF
PROCESSING IMAGES, AND APPARATUS," applied by GUANGDONG OPPO
MOBILE TELECOMMUNICATIONS CORP., LTD. The entire disclosure of the

above application is incorporated herein by reference.

BACKGROUND

Field

[0002] The present disclosure relates to a technical field of mobile terminals, and

more particularly to a method of processing images and an apparatus.

Background

[0003] Currently, in image file storage media, an image format that is compatible
with Joint Photographic Experts Group (JPEG) format, has characteristics of a large
image compression ratio and small image quality loss. Image compression and storage
are performed based on a YUV format having an 8-bit width, where Y is defined as

measurements, and U and V are defined as chrominance.

[0004] With rapid developments of display technology and increasing user
requirements of displayed, higher demands of image quality are urgent, so that more
bit width (e.g., 10-bit, or 12-bit width) need to be used, to store and express brightness
and color information of images. Conventional YUV and RGB formats in an image
system will still exist for a long period of time, where the RGB format is represented

by red, green and blue colors, and has an 8-bit width per variable.

[0005] Therefore, a backward compatible file storage system is necessary. On one
hand, in a conventional display system having 8-bit width, proper display of an image
file storage format is needed, and can completely avoid any improper influence. On

the other hand, when the display system, including display driving units and display
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units, supports high precision display, high-precision data can be analyzed from an

image file, and thus, high-quality display can be carried out.

SUMMARY OF THE DISCLOSURE

[0006] Embodiments of the present disclosure provide a method of processing

images and an apparatus, thereby improving compatibility of target images.

[0007] A first aspect of the present disclosure provides a method of displaying
images, comprising: obtaining a storage file of a target image, wherein the storage file
comprises a plurality of file blocks and precision information of an image display
system that is suitable for the file blocks; obtaining reference precision of the image
display system for determining that at least one file block is suitable for the reference
precision in the storage file; and displaying the target image, on a display unit,

according to the at least one determined file block.

[0008] A second aspect of the present disclosure provides a method of
transmitting images, comprising receiving a transmission request for a storage file of a
target image; in response to the transmission request, obtaining the storage file of the
target image, wherein the storage file includes a plurality of file blocks and precision
information of an image display system that is suitable for the file blocks; and

transmitting the storage file of the target image.

[0009] A third aspect of the present disclosure provides a method of storing
images, comprising: obtaining a storage file of a target image, where the storage file
includes a plurality of file blocks and precision information of an image display

system that is suitable for the file blocks; and storing the storage file.

[0010] A fourth aspect of the present disclosure provides a storage file of a target
image, wherein the storage file comprises a plurality of file blocks and precision

information of an image display system that is suitable for the file blocks.

[0011] A fifth aspect of the present disclosure provides an apparatus for
displaying images, comprising a processing unit and a communication unit; wherein
the processing unit is configured to obtain a storage file of a target image using the

communication unit, wherein the storage file comprises a plurality of file blocks and
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precision information of an image display system that is suitable for the file blocks,
obtain reference precision of the image display system for determining that at least
one file block is suitable for the reference precision in the storage file, and display the

target image according to the at least one determined file block.

[0012] A sixth aspect of the present disclosure provides an apparatus for
transmitting images, comprising a processing unit and a communication unit; wherein
the processing unit is configured to receive a transmission request for a storage file of
a target image, in response to the transmission request, obtain the storage file of the
target image, wherein the storage file includes a plurality of file blocks and precision
information of an image display system that is suitable for the file blocks, and

transmit the storage file of the target image.

[0013] A seventh aspect of the present disclosure provides an apparatus for
storing images, comprising a processing unit and a communication unit; wherein the
processing unit is configured to obtain a storage file of a target image, where the
storage file includes a plurality of file blocks and precision information of an image

display system that is suitable for the file blocks, and store the storage file.

[0014] An eighth aspect of the present disclosure provides a mobile terminal,
comprising a processor, a memory, a transceiver, and a bus; wherein the processor is
coupled to the transceiver and the memory using the bus; wherein the memory
comprises program instructions executable by the processor, the program instructions

comprising performing the method described in above-mentioned aspects.

[0015] A ninth aspect of the present disclosure provides a storage media, wherein
the storage media is configured to store program instructions executable by the
processor, the program instructions comprising performing the method described in

above-mentioned first to third aspects.

[0016] According to above-mentioned descriptions, in embodiments of the
present disclosure, the mobile terminal firstly obtains the storage file of the target
image. The mobile terminal then obtains the reference precision of the image display
system for determining that at least one file block is suitable for the reference
precision in the storage file. Finally, the mobile terminal displays the target image

according to the at least one determined file block. Since the storage file of the target
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image includes a plurality of file blocks and the precision information of the image
display system that is used by the file blocks, so that the storage file can be
compatible with an image display system having various precision information,

thereby improving compatibility of the target image.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is an illustrative flowchart of a method of displaying images

according to one embodiment of the present disclosure.

[0018] FIG. 2 is an illustrative flowchart of a method of transmitting images

according to one embodiment of the present disclosure.

[0019] FIG. 3 is an illustrative flowchart of a method of storing images according

to one embodiment of the present disclosure.

[0020] FIG. 4 illustrates a structural diagram of a storage file of target images

according to one embodiment of the present disclosure.

[0021] FIG. 5A illustrates a structural diagram of an apparatus of displaying

images according to one embodiment of the present disclosure.

[0022] FIG. 5B illustrates a structural diagram of a mobile terminal according to

one embodiment of the present disclosure.

[0023] FIG. 6A illustrates a structural diagram of an apparatus of transmitting

images according to one embodiment of the present disclosure.

[0024] FIG. 6B illustrates a structural diagram of a mobile terminal according to

another embodiment of the present disclosure.

[0025] FIG. 7A illustrates a structural diagram of an apparatus of storing images

according to one embodiment of the present disclosure.

[0026] FIG. 7B illustrates a yet another structural diagram of a mobile terminal

according to one embodiment of the present disclosure.

[0027] FIG. 8 illustrates a yet another structural diagram of a mobile terminal

according to another embodiment of the present disclosure.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0028] The following embodiments refer to the accompanying drawings for
exemplifying specific implementable embodiments of the present disclosure in a
suitable computing environment. It should be noted that the exemplary described
embodiments are configured to describe and understand the present disclosure, but the

present disclosure is not limited thereto.

[0029] In the descriptions of the present disclosure, the terms '"center”,
"longitudinal”, "lateral", " length", "width", "thickness", "upper”, "lower", "front",
"back"”, "left", "right", "vertical", "horizontal", "top", "bottom", "inner", "outer",
"clockwise”, "counterclockwise” directions, and other indicated directions or the
position relation are based on the orientation or position relation shown in the figures.
Only for convenience of describing the present disclosure and the simplification of the
description, rather than indicating or implying that the means or elements referred to
have a specific orientation, so that the above directions of the present disclosure
cannot be understood as limitations. In addition, the terms "first" and "second" are
used only for purposes of description, and cannot be understood to indicate or imply a
relative importance or to implicitly indicate the number of technical features indicated.
Thus, the features "first" and "second" can be expressly or implicitly included in one
or more of the features. In the description of the present disclosure, the meanings of

"multiple" are two or more, unless specifically limited otherwise.

[0030] In the descriptions of the present disclosure, it should be noted that unless
explicitly stated and defined otherwise, the terms "installing", "connecting", and
"connecting" should be construed broadly. For example, the connecting device can be
fixedly connected, detachably connected, mechanically connected, -electrically
connected, in mutual communication with each other, directly connected or indirectly
connected through an intermediate medium. The interaction relationship between the
two elements in the two elements can be the interaction relationship of the two
elements. For a person of ordinary skill in the art, the specific meaning of the terms in

the present disclosure can be understood according to specific situations.

[0031] In the present disclosure, unless explicitly stated and defined otherwise,

the first feature can be in direct contact with the first feature if the first feature is
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arranged "on" or "under" the second feature. The first and second features may also
include first and second features that are not in direct contact but are in contact with
each other through additional features. That the first feature is "above" the second
feature mean that the first feature is arranged right above or obliquely upward the
second feature. Also, only the height of the first feature is greater than that of the
second feature. That the first feature is "below" the second feature mean that the first
feature is arranged right below or obliquely downward the second feature. Also, only

the height of the first feature is less than that of the second feature.

[0032] The following disclosure provides many different embodiments or
examples for implementing different structures of the present disclosure. In order to
simplify the disclosure of the present disclosure, components and arrangements of
specific examples are described below. It should be noted that they are merely
examples and are not intended to limit the present disclosure. In addition, reference
numerals and/or reference letters can be repeated in different examples. The repetition
is for the purpose of simplicity and clarity and does not means the relationship
between the various embodiments and/or arrangements discussed. In addition, the
present disclosure provides examples of various specific processes and materials. The
other processes and/or the use of other materials can be recognized by person skilled

in the art.

[0033] In embodiments of the present disclosure, a mobile terminal is selected
from a group consisting of various handheld devices having wireless communication
functions, vehicle-mounted equipment, a wearable device, a computing device,
processing equipment connected to a wireless modulation device, various types of
user equipment (UE), a mobile station (MS), and a terminal device. For convenience
of descriptions, the above-mentioned devices are collectively referred to mobile

terminals.

[0034] A storage file of a joint photographic experts group (JPEG) includes two
parts of data (i.e., mark codes and compression data). Each of the mark codes has two
bytes, where the previous byte is a fixed value OxFF, and the last byte includes
different values based on different definitions. In one embodiment, before each mark
code, arbitrary number of values OxFF can be added. In other words, a plurality of

consecutive non-significance values OXFF can be regarded as one value OxFF that
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represents a start point of each mark code. A stream of the compression data
corresponding to the mark code is arranged after the mark code having a length of two
bytes. The compression data stream is configured to record various information of the

storage file. The mark codes include following various types.

[0035] 1. Start of image (SOI) represents a start point of image data, and is
started by a code OxFFDS8 having two bytes.

[0036] 2. End of image (EOI) represents an end point of image data, and is
started by a code OxFFD9 having two bytes.

[0037] 3. App0-15 represent information of image data lengths and a number of

pixels, and are started by codes OxFFEO to OxFFFF.
[0038] 4. DQT represents a quantization table, and is started by a code OxFFDB.

[0039] 5. DHT represents a Huffman coding table, and is started by a code
OxFFC4.

[0040] 6. Start of frame (SOF) represents a start point of a frame, and is started
by a code OxFFCO.

[0041] 7. Start of scan (SOC) represents a start point of a scan procedure, and is
started by a code OxFFDA.

[0042] 8. Define restart interval (DRI) represents a differential coding

accumulative reset, and is started by a code OxFFDD.

[0043] In one embodiment, SOI is a name of the mark code. In an image file, the
mark codes are represented by a format of mark code values. For example, a mark
code value of SOI is represented as OxFFDS. In other words, if the value OxFFDS8

appears in a location of a JPEG image file, this location can be marked as SOI.

[0044] Therefore, if a value OxFF exists in the compression data stream (i.e., real
image information), the value OxFF needs to be processed. For example, if the data
stream includes value OxFFE, a next character of the value OxFF needs to be detected,

and includes one of following values.
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[0045] (1) If the next character of the value OxFF is represented as a value 0x00,

the code OxFF is part of the image data stream, and needs to be decoded.

[0046] (2) If the next character of the code OxFF is represented as code 0xDS8, a
combination of values OxFF and 0xD9 is regarded as an end of the image data stream,

and is used to define an end of the image file.

[0047] (3) If the next character of the value OxFF is represented as one of values
0xDO0-0xD7, combinations of the value OxFF and each of the values 0xDO-0xD7
represent RSTn marks, and the RSTn marks can be ignored. In other words, the values
OxFF and 0xDn having the length of two bytes do not need to be decoded. Variables

of the decoded codes are adjusted based on rules of RSTn marks.

[0048] (4) If the next character of the value OxFF is represented as a value OxFF,

a previous value OxFF can be ignored and the next value OxFF is determined.

[0049] (5) If the next character of the code OxFF is represented as other values, a
previous value OxFF can be ignored, and the next value after the value OxFF is

retained for decoding.

[0050] According to above-mentioned descriptions, a JEPG image file format in
related art does not consider the requirements of various qualities. The embodiments
of the present disclosure are described in the following with reference to the

accompanying drawings.

[0051] FIG. 1 is an illustrative flowchart of a method of displaying images
according to one embodiment of the present disclosure. For example, the method is

used in a mobile terminal, and includes following action blocks.

[0052] At block S101, a mobile terminal obtains a storage file of a target image,
where the storage file includes a plurality of file blocks and precision information of

an image display system that is suitable for the file blocks.

[0053] The precision information refers to a bit width of the data of the file
blocks suitable for being processed by the image display system. The data in the file
blocks are used for storing and displaying brightness and color information of images,

where a larger bit width corresponds to higher quality of the displayed image.
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[0054] A storage format of each file block includes a mark code and a
compression data. Start of the storage file is a first file block, and the first file block is
still a traditional 8-bit storage format of a JPEG image file, where the first file block is
started by a mark code SOI and ended with a mark code EOI. An image file
processing system compresses, encodes and stores image data of the target image
based on 8-bit width precision for obtaining the compression data of the first file
block. The image data includes brightness and chromaticity of the pixels of the target

image, where the first file block is completely compatible with the JPEG format.

[0055] After the first file block, the storage file further includes a second file
block, a third file block, and a Nth file block, where N is an integer greater than one.
The mark code in the storage format of the Nth file block can use the mark code in the
original JPEG format. A new mark code can also be set. For example, a value OxFFD7

is set as a start of new image (SONI).

[0056] At block S102, the mobile terminal obtains reference precision of the
image display system for determining that at least one file block is suitable for the
reference precision in the storage file. In one embodiment, obtaining reference
precision for determining that at least one file block is suitable for the reference
precision in the storage file includes following action. The reference precision is
defined as a preset bit width of an image display system itself, such that an image can

be properly displayed on the image display system based on the preset bit width.

[0057] The mobile terminal uses the reference precision as a query identifier,
inquires the precision information of the image display system which is applicable to
the file blocks in the storage file, and determines at least one file block suitable for the
reference precision. For example, the reference precision corresponds to a preset bit
width is selected from a group consisting of 8-bit width, 10-bit width, 12-bit width,
and the like.

[0058] At block S103, the mobile terminal displays the target image according to
the at least one determined file block. In one embodiment, displaying the target image

according to the at least one determined file block includes following action.
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[0059] The mobile terminal decodes the determined file block according to the
reference precision for obtaining reference precision data of the target image, and

displays the target image according to the reference precision data.

[0060] According to above-mentioned descriptions, in embodiments of the
present disclosure, the mobile terminal firstly obtains the storage file of the target
image. The mobile terminal then obtains the reference precision of the image display
system for determining that at least one file block is suitable for the reference
precision in the storage file. Finally, the mobile terminal displays the target image
according to the at least one determined file block. Since the storage file of the target
image includes a plurality of file blocks and the precision information of the image
display system that is used by the file blocks, so that the storage file can be
compatible with an image display system having various precision information,

thereby improving compatibility of the target image.

[0061] In one embodiment, the plurality of file blocks includes at least one first
file block and a second file block, where the first file block is suitable for the image
display system having a first precision, the second file block is suitable for the image
display system having a second precision. The second precision is higher than (i.e.,
better than) the first precision, and the first file block is followed by the second file
block.

[0062] The second file block includes mark codes and compression data.

[0063] The second file block can be used for a high-precision image display
system to display the target image according to the second precision. The storage
format of the second file block is a storage format of a JPEG image file, so that

compatibility of the storage file and convenience of an image display are improved.

[0064] In embodiments of the present disclosure, the mark codes of the second
file block is a type selected from a group consisting of mark codes SOI, EOI, App0O-15,
DQT, DHT, SOF, SOC, DRI, and SONI. The mark code SONI is represented by a
code OxFFD7.

10
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[0065] In one embodiment, the mark code of the second file block can use mark
code of the storage format of the JPEG image file. The second file block can also use

a new mark code according to another embodiment of the present disclosure.

[0066] In one embodiment, the compression data in the second file block are

high-precision information of compression data in the first file block.

[0067] In one embodiment, the high-precision information includes a plurality of
data segments, and each of the data segments includes relative brightness data or
relative chromaticity data of pixels. The relative brightness data is a difference value
or a relative value of the brightness of the adjacent pixels, and the chromaticity
relative data is the difference value or the relative value of the chromaticity of the

adjacent pixels.

[0068] In embodiments, the relative value can be represented by how many
multiples larger than an integer, or the relative value can also be represented by how

many multiples smaller than a negative number.

[0069] For example, brightness of a first pixel of the segment data is a value 120,
and brightness of a second pixel is a value 60, so that the second pixel is
correspondingly encoded as a negative value -2. If brightness of a third pixel is a
value 1200, the third pixel is correspondingly encoded as a value +12. In one
embodiment, the pixels are encoded by a unit of a block. A specific value of the first
pixel is stored in a first position of each block, and the values stored in adjacent
positions are the encoded values correspondingly. For example, when a matrix 8*8 of
a pixel block is encoded, the matrix 8*8 is a matrix array 8*8, where a left upper
position of the matrix array 8*8 is defined as the first position and is configured to
store original value, and the rest of the positions in the matrix array 8*8 are
configured to store relative values of the rest of the positions corresponding to the

original value of the first position.

[0070] In embodiments of the present disclosure, the compression data is relative
values stored in the second file block. When the storage file is processed by
operations, such as gamma correction, and since the relative values of the brightness
or the chromaticity of the pixels in each data segment are not greatly changed along

with the change of the processed operations, the compression data in the file block can

11
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be kept unchanged, so that only the first file block needs to be processed. Therefore,
complexity of image processing is simplified, and image processing efficiency is

improved.

[0071] In addition, since the compression data in the second file block are
encoded according to the aforementioned encoding manner, a coding bit width can be
shortened. For example, more than 8-bit data (e.g., brightness value 1024)
corresponds to a smaller relative value, and the brightness value 1024 can be encoded
by 8-bit width and even less bits, so that the requirement of the storage file of the

image on the storage capacity can be reduced.

[0072] In one embodiment, the first file block in the plurality of file blocks is a
JPEG image file, where the first file block is suitable for an image display system

having an 8-bit width.

[0073] Therefore, the storage file of the target image is still compatible with the
original 8-bit width of JPEG format.

[0074] Consistent with the embodiments in FIG. 1, FIG. 2 is an illustrative
flowchart of a method of transmitting images according to one embodiment of the
present disclosure. As shown in FIG 2, for example, the method is used in a mobile

terminal, and includes following action blocks.

[0075] At block S201, the mobile terminal receives a transmission request for a

storage file of a target image.

[0076] At block S202, in response to the transmission request, the mobile
terminal obtains the storage file of the target image, where the storage file includes a
plurality of file blocks and precision information of an image display system that is

suitable for the file blocks.

[0077] The precision information refers to a bit width of the data of the file
blocks suitable for being processed by the image display system. The data in the file
blocks are used for storing and displaying brightness and color information of images,

where a larger bit width corresponds to higher quality of the displayed image.

12
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[0078] At block S203, the mobile terminal transmits the storage file of the target

image.

[0079] According to above-mentioned descriptions, in embodiments of the
present disclosure, the mobile terminal firstly receives the transmission request for the
storage file of the target image. The mobile terminal obtains the storage file of the
target image in response to the transmission request. Finally, the mobile terminal
transmits the storage file of the target image. Since the storage file of the target image
includes a plurality of file blocks and the precision information of the image display
system that is used by the file blocks, so that the storage file can be compatible with
an image display system having various precision information, thereby improving

compatibility of the target image.

[0080] In embodiments of the present disclosure, the mark codes of the second
file block is a type selected from a group consisting of mark codes SOI, EOI, App0O-15,
DQT, DHT, SOF, SOC, DRI, and SONI. The mark code SONI is represented by a
code OxFFD7.

[0081] In one embodiment, the mark code of the second file block can use mark
code of the storage format of the JPEG image file. The second file block can also use

a new mark code according to another embodiment of the present disclosure.

[0082] In one embodiment, the compression data in the second file block are

high-precision information of compression data in the first file block.

[0083] In one embodiment, the high-precision information includes a plurality of
data segments, and each of the data segments includes relative brightness data or
relative chromaticity data of pixels. The relative brightness data is a difference value
or a relative value of the brightness of the adjacent pixels, and the chromaticity
relative data is the difference value or the relative value of the chromaticity of the

adjacent pixels.

[0084] In embodiments, the relative value can be represented by how many
multiples larger than an integer, or the relative value can also be represented by how

many multiples smaller than a negative number.

13
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[0085] For example, brightness of a first pixel of the segment data is a value 120,
and brightness of a second pixel is a value 60, so that the second pixel is
correspondingly encoded as a negative value -2. If brightness of a third pixel is a
value 1200, the third pixel is correspondingly encoded as a value +12. In one
embodiment, the pixels are encoded by a unit of a block. A specific value of the first
pixel is stored in a first position of each block, and the values stored in adjacent
positions are the encoded values correspondingly. For example, when a matrix 8*8 of
a pixel block is encoded, the matrix 8*8 is a matrix array 8*8, where a left upper
position of the matrix array 8*8 is defined as the first position and is configured to
store original value, and the rest of the positions in the matrix array 8*8 are
configured to store relative values of the rest of the positions corresponding to the

original value of the first position.

[0086] In embodiments of the present disclosure, the compression data is relative
values stored in the second file block. When the storage file is processed by
operations, such as gamma correction, and since the relative values of the brightness
or the chromaticity of the pixels in each data segment are not greatly changed along
with the change of the processed operations, the compression data in the file block can
be kept unchanged, so that only the first file block needs to be processed. Therefore,
complexity of image processing is simplified, and image processing efficiency is

improved.

[0087] In addition, since the compression data in the second file block are
encoded according to the aforementioned encoding manner, a coding bit width can be
shortened. For example, more than 8-bit data (e.g., brightness value 1024)
corresponds to a smaller relative value, and the brightness value 1024 can be encoded
by 8-bit width and even less bits, so that the requirement of the storage file of the

image on the storage capacity can be reduced.

[0088] In one embodiment, the first file block in the plurality of file blocks is a
JPEG image file, where the first file block is suitable for an image display system
having an 8-bit width.

[0089] Therefore, the storage file of the target image is still compatible with the
original 8-bit width of JPEG format.
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[0090] Consistent with the embodiments in FIG. 1, FIG. 3 is an illustrative
flowchart of a method of storing images according to one embodiment of the present
disclosure. As shown in FIG. 3, for example, the method is used in a mobile terminal,

and includes following action blocks.

[0091] At block S301, the mobile terminal obtains a storage file of a target image,
where the storage file includes a plurality of file blocks and precision information of
an image display system that is suitable for the file blocks. The precision information
refers to a bit width of the data of the file blocks suitable for being processed by the
image display system. The data in the file blocks are used for storing and displaying
brightness and color information of images, where a larger bit width corresponds to

higher quality of the displayed image.
[0092] At block S302, the mobile terminal stores the storage file.

[0093] According to above-mentioned descriptions, in embodiments of the
present disclosure, the mobile terminal firstly obtains the storage file of the target
image. The mobile terminal then stores the storage file. Since the storage file of the
target image includes a plurality of file blocks and the precision information of the
image display system that is used by the file blocks, so that the storage file can be
compatible with an image display system having various precision information,

thereby improving compatibility of the target image.

[0094] In embodiments of the present disclosure, the mark codes of the second
file block is a type selected from a group consisting of mark codes SOI, EOI, App0O-15,
DQT, DHT, SOF, SOC, DRI, and SONI. The mark code SONI is represented by a
code OxFFD7.

[0095] In one embodiment, the mark code of the second file block can use mark
code of the storage format of the JPEG image file. The second file block can also use

a new mark code according to another embodiment of the present disclosure.

[0096] In one embodiment, the compression data in the second file block are

high-precision information of compression data in the first file block.
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[0097] In one embodiment, the high-precision information includes a plurality of
data segments, and each of the data segments includes relative brightness data or
relative chromaticity data of pixels. The relative brightness data is a difference value
or a relative value of the brightness of the adjacent pixels, and the chromaticity
relative data is the difference value or the relative value of the chromaticity of the

adjacent pixels.

[0098] In embodiments, the relative value can be represented by how many
multiples larger than an integer, or the relative value can also be represented by how

many multiples smaller than a negative number.

[0099] For example, brightness of a first pixel of the segment data is a value 120,
and brightness of a second pixel is a value 60, so that the second pixel is
correspondingly encoded as a negative value -2. If brightness of a third pixel is a
value 1200, the third pixel is correspondingly encoded as a value +12. In one
embodiment, the pixels are encoded by a unit of a block. A specific value of the first
pixel is stored in a first position of each block, and the values stored in adjacent
positions are the encoded values correspondingly. For example, when a matrix 8*8 of
a pixel block is encoded, the matrix 8*8 is a matrix array 8*8, where a left upper
position of the matrix array 8*8 is defined as the first position and is configured to
store original value, and the rest of the positions in the matrix array 8*8 are
configured to store relative values of the rest of the positions corresponding to the

original value of the first position.

[00100] In embodiments of the present disclosure, the compression data is relative
values stored in the second file block. When the storage file is processed by
operations, such as gamma correction, and since the relative values of the brightness
or the chromaticity of the pixels in each data segment are not greatly changed along
with the change of the processed operations, the compression data in the file block can
be kept unchanged, so that only the first file block needs to be processed. Therefore,
complexity of image processing is simplified, and image processing efficiency is

improved.

[00101] In addition, since the compression data in the second file block are

encoded according to the aforementioned encoding manner, a coding bit width can be
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shortened. For example, more than 8-bit data (e.g., brightness value 1024)
corresponds to a smaller relative value, and the brightness value 1024 can be encoded
by 8-bit width and even be a smaller bit width, so that the requirement of the storage

file of the image on the storage capacity can be reduced.

[00102] In one embodiment, the first file block in the plurality of file blocks is a
JPEG image file, where the first file block is suitable for an image display system
having an 8-bit width.

[00103]  Therefore, the storage file of the target image is still compatible with the
original 8-bit width of JPEG format.

[00104] Consistent with the embodiments in FIG. 1, FIG. 4 illustrates a structural
diagram of a storage file of target images according to one embodiment of the present
disclosure. The storage file of the target images includes a plurality of file blocks and
precision information of an image display system that is suitable for the file blocks.
The file blocks in FIG. 4 further includes a first file block, a second file block, a third
file block, a (N-1)th file block, and a Nth file block, where N is an integer greater than

one.

[00105] The precision information refers to a bit width of the data of the file
blocks suitable for being processed by the image display system. The data in the file
blocks are used for storing and displaying brightness and color information of images,

where a larger bit width corresponds to higher quality of the displayed image.

[00106] A storage format of each file block includes a mark code and a
compression data. Start of the storage file is a first file block, and the first file block is
still a traditional 8-bit storage format of a JPEG image file, where the first file block is
started by a mark code SOI and ended with a mark code EOI. An image file
processing system compresses, encodes and stores image data of the target image
based on 8-bit width precision for obtaining the compression data of the first file
block. The image data includes brightness and chromaticity of the pixels of the target
image, where the first file block is completely compatible with the JPEG image file.

[00107] After the first file block, the storage file further includes a second file
block, a third file block, and a Nth file block, where N is an integer greater than one.
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The mark code in the storage format of the Nth file block can use the mark code in the
original JPEG format. A new mark code can also be set. For example, a value OxFFD7

is set as a start of new image (SONI).

[00108] According to above-mentioned descriptions, in embodiments of the
present disclosure, terminal displays the target image according to the at least one
determined file block. Since the storage file of the target image includes a plurality of
file blocks and the precision information of the image display system that is used by
the file blocks, so that the storage file can be compatible with an image display system
having various precision information, thereby improving compatibility of the target

image.

[00109] In embodiments of the present disclosure, the mark codes of the second
file block is a type selected from a group consisting of mark codes SOI, EOI, App0O-15,
DQT, DHT, SOF, SOC, DRI, and SONI. The mark code SONI is represented by a
code OxFFD7.

[00110] In one embodiment, the mark code of the second file block can use mark
code of the storage format of the JPEG image file. The second file block can also use

a new mark code according to another embodiment of the present disclosure.

[00111] In one embodiment, the compression data in the second file block are

high-precision information of compression data in the first file block.

[00112]  In one embodiment, the high-precision information includes a plurality of
data segments, and each of the data segments includes relative brightness data or
relative chromaticity data of pixels. The relative brightness data is a difference value
or a relative value of the brightness of the adjacent pixels, and the chromaticity
relative data is the difference value or the relative value of the chromaticity of the

adjacent pixels.

[00113] In embodiments, the relative value can be represented by how many
multiples larger than an integer, or the relative value can also be represented by how

many multiples smaller than a negative number.

18



WO 2018/166246 PCT/CN2017/114672

[00114]  For example, brightness of a first pixel of the segment data is a value 120,
and brightness of a second pixel is a value 60, so that the second pixel is
correspondingly encoded as a negative value -2. If brightness of a third pixel is a
value 1200, the third pixel is correspondingly encoded as a value +12. In one
embodiment, the pixels are encoded by a unit of a block. A specific value of the first
pixel is stored in a first position of each block, and the values stored in adjacent
positions are the encoded values correspondingly. For example, when a matrix 8*8 of
a pixel block is encoded, the matrix 8*8 is a matrix array 8*8, where a left upper
position of the matrix array 8*8 is defined as the first position and is configured to
store original value, and the rest of the positions in the matrix array 8*8 are
configured to store relative values of the rest of the positions corresponding to the

original value of the first position.

[00115] In embodiments of the present disclosure, the compression data is relative
values stored in the second file block. When the storage file is processed by
operations, such as gamma correction, and since the relative values of the brightness
or the chromaticity of the pixels in each data segment are not greatly changed along
with the change of the processed operations, the compression data in the file block can
be kept unchanged, so that only the first file block needs to be processed. Therefore,
complexity of image processing is simplified, and image processing efficiency is

improved.

[00116] In addition, since the compression data in the second file block are
encoded according to the aforementioned encoding manner, a coding bit width can be
shortened. For example, more than 8-bit data (e.g., brightness value 1024)
corresponds to a smaller relative value, and the brightness value 1024 can be encoded
by 8-bit width and even be a smaller bit width, so that the requirement of the storage

file of the image on the storage capacity can be reduced.

[00117] In one embodiment, the first file block in the plurality of file blocks is a
JPEG image file, where the first file block is suitable for an image display system
having an 8-bit width.

[00118]  Therefore, the storage file of the target image is still compatible with the
original 8-bit width of JPEG format.
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[00119] According to the above-mentioned embodiments, the present disclosure
focuses on implements of the methods. In order to achieve the implements, the mobile
terminal includes hardware or software units that execute corresponding functions.
Persons skilled in the art should be noted that, in combination with units and
algorithms, the present disclosure can be performed by hardware and a combination of
the hardware and computerized software. Whether a certain function is executed by
the hardware or the computerized software is used for driving the hardware, depends
on applications and design conditions of technical schemes. Persons skilled in the art
can use different methods for each specific application to achieve the described
functions, but the implementations are not considered to be beyond the scope of the

present disclosure.

[00120] Embodiments of the present disclosure can perform functional units of the
mobile terminal according to the method. For example, each functional unit can be
divided into various functions, or two or more functional units can also be integrated
in a processing unit. The integrated unit can be implemented in a hardware, and can
also be implemented in the form of software functional units. It should be noted that
the division of the functional units is illustrative, and is a logic function division. In an

actual implementation, different division modes can be achieved.

[00121] If integration units are used, FIG. 5A illustrates a structural diagram of an
apparatus of displaying images according to one embodiment of the present disclosure.
The apparatus 500 of displaying images includes a processing unit 502 and a
communication unit 503. The processing unit 502 is configured to control actions of
the image display apparatus 500. For example, the processing unit 502 is configured
to support the image display apparatus 500 that performs action blocks S101 to S103
in FIG. 1, and other related actions of present disclosure. The image display apparatus
500 further includes a storage unit 501 for storing computerized program codes and

data of the image display apparatus 500.

[00122] In one embodiment, the processing unit 502 is a processor or a controller,
and is selected from a group consisting of a central processing unit (CPU), a digital
signal processor (DSP), an application specific integrated circuit (ASIC), a field
programmable gate array (FPGA) or programmable logic devices, discrete gates,

transistor logic devices, discrete hardware components, and the combinations. The

20



WO 2018/166246 PCT/CN2017/114672

processing unit 502 can implement various exemplary logical action blocks and
circuits of the present disclosure. The processor can also be a combination for
performing calculation functions, such as a combination of one or more
microprocessors, a combination of a DSP and a microprocessor, and the like. The
communication unit 503 is selected from a group consisting of a communication
interface, a transceiver, and a transceiving circuit, where the communication interface

is collectively referred to at least one interface. The storage unit 501 can be a memory.

[00123] The processing unit 502 obtains a storage file of a target image using the
communication unit 503, where the storage file includes a plurality of file blocks and
precision information of an image display system that is suitable for the file blocks.
The processing unit 502 further obtains reference precision of the image display
system for determining that at least one file block is suitable for the reference
precision in the storage file. The processing unit 502 also displays the target image

according to the at least one determined file block.

[00124] In one embodiment, the plurality of file blocks includes at least one first
file block and a second file block, where the first file block is suitable for a first
precision image display system, the second file block is suitable for a second
precision image display system. The second precision is higher than (i.e., better than)

the first precision, and the first file block is followed by the second file block.

[00125] The second file block includes mark codes and compression data.

[00126] In embodiments of the present disclosure, the mark codes of the second
file block is a type selected from a group consisting of mark codes SOI, EOI, App0O-15,
DQT, DHT, SOF, SOC, DRI, and SONI. The mark code SONI is represented by a
code OxFFD7.

[00127] In one embodiment, the compression data in the second file block are

high-precision information of compression data in the first file block.

[00128] In one embodiment, the high-precision information includes a plurality of
data segments, and each of the data segments includes relative brightness data or
relative chromaticity data of pixels. The relative brightness data is a difference value

or a relative value of the brightness of the adjacent pixels, and the chromaticity
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relative data is the difference value or the relative value of the chromaticity of the

adjacent pixels.

[00129] In one embodiment, the first file block in the plurality of file blocks is a
JPEG image file, where the first file block is suitable for an image display system
having an 8-bit width.

[00130] In one embodiment, when the processing unit 502 is a processor, the
communication unit 503 is a communication interface, and the storage unit 501 is a

memory, the image display apparatus includes the mobile terminal in FIG. 5B.

[00131] As shown in FIG. 5B, the mobile terminal 510 includes a processor 512, a
transceiver 513, and memory 511. The mobile terminal 510 further includes a bus 514.
The processor 512 is connected with the transceiver 513 and the memory 511 using
the bus 514. For example, the bus 514 can be a peripheral component interconnect
(PCI) bus or an extended industry standard architecture (EISA) bus, and the like. The
bus 514 includes an address bus, a data bus, and a control bus. In FIG. 5B, only one
thick line is used to represent the bus 514, but not only one bus or one type of bus can

be represented.

[00132] The image display apparatus in FIG. 5A can also be a device arranged in

the mobile terminal.

[00133] If integration units are used, FIG. 6A illustrates a structural diagram of an
apparatus of transmitting images according to one embodiment of the present
disclosure. The apparatus 600 of transmitting images includes a processing unit 602
and a communication unit 603. The processing unit 602 is configured to control
actions of the image transmission apparatus 600. For example, the processing unit 602
is configured to support the image transmission apparatus 600 that performs action
blocks S201 to S203 in FIG. 2, and other related actions of present disclosure. The
image transmission apparatus 600 further includes a storage unit 601 for storing

computerized program codes and data of the image transmission apparatus 600.

[00134] In one embodiment, the processing unit 602 is a processor or a controller,
and is selected from a group consisting of a central processing unit (CPU), a digital

signal processor (DSP), an application specific integrated circuit (ASIC), a field
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programmable gate array (FPGA) or programmable logic devices, discrete gates,
transistor logic devices, discrete hardware components, and the combinations. The
processing unit 602 can implement various exemplary logical action blocks and
circuits of the present disclosure. The processor can also be a combination for
performing calculation functions, such as a combination of one or more
microprocessors, a combination of a DSP and a microprocessor, and the like. The
communication unit 603 is selected from a group consisting of a communication
interface, a transceiver, and a transceiving circuit, where the communication interface

is collectively referred to at least one interface. The storage unit 601 can be a memory.

[00135] The processing unit 602 receives a transmission request for a storage file
of a target image using the communication unit 603. The processing unit 602 further
in response to the transmission request, the mobile terminal obtains the storage file of
the target image, where the storage file includes a plurality of file blocks and precision
information of an image display system that is suitable for the file blocks. The
processing unit 602 also transmits the storage file of the target image using the

communication unit 603.

[00136] In one embodiment, when the processing unit 602 is a processor, the
communication unit 603 is a communication interface, and the storage unit 601 is a

memory, the image display apparatus includes the mobile terminal in FIG. 6B.

[00137] As shown in FIG. 6B, the mobile terminal 610 includes a processor 612, a
transceiver 613, and memory 611. The mobile terminal 610 further includes a bus 614.
The processor 612 is connected with the transceiver 613 and the memory 611 using
the bus 614. For example, the bus 614 can be a peripheral component interconnect
(PCI) bus or an extended industry standard architecture (EISA) bus, and the like. The
bus 614 includes an address bus, a data bus, and a control bus. In FIG. 6B, only one
thick line is used to represent the bus 614, but not only one bus or one type of bus can

be represented.

[00138] The image transmission apparatus in FIG. 6A can also be a device

arranged in the mobile terminal.

[00139] If integration units are used, FIG. 7A illustrates a structural diagram of an

apparatus of storing images according to one embodiment of the present disclosure.
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The apparatus 700 of transmitting images includes a processing unit 702 and a
communication unit 703. The processing unit 702 is configured to control actions of
the image storage apparatus 700. For example, the processing unit 702 is configured
to support the image storage apparatus 700 that performs action blocks S101 to S102
in FIG. 2, S201 to S202 in FIG. 2, S201 to S203 in FIG. 3, and other related actions of
present disclosure. The image transmission apparatus 700 further includes a storage
unit 701 for storing computerized program codes and data of the image transmission

apparatus 700.

[00140] In one embodiment, the processing unit 702 is a processor or a controller,
and is selected from a group consisting of a central processing unit (CPU), a digital
signal processor (DSP), an application specific integrated circuit (ASIC), a field
programmable gate array (FPGA) or programmable logic devices, discrete gates,
transistor logic devices, discrete hardware components, and the combinations. The
processing unit 702 can implement various exemplary logical action blocks and
circuits of the present disclosure. The processor can also be a combination for
performing calculation functions, such as a combination of one or more
microprocessors, a combination of a DSP and a microprocessor, and the like. The
communication unit 703 is selected from a group consisting of a communication
interface, a transceiver, and a transceiving circuit, where the communication interface

is collectively referred to at least one interface. The storage unit 701 can be a memory.

[00141] The processing unit 702 obtains a storage file of a target image, where the
storage file includes a plurality of file blocks and precision information of an image
display system that is suitable for the file blocks. The processing unit 702 further

stores the storage file.

[00142] In one embodiment, when the processing unit 702 is a processor, the
communication unit 703 is a communication interface, and the storage unit 701 is a

memory, the image display apparatus includes the mobile terminal in FIG. 7B.

[00143] As shown in FIG. 7B, the mobile terminal 710 includes a processor 712, a
transceiver 713, and memory 711. The mobile terminal 710 further includes a bus 714.
The processor 712 is connected with the transceiver 713 and the memory 711 using

the bus 714. For example, the bus 714 can be a peripheral component interconnect
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(PCI) bus or an extended industry standard architecture (EISA) bus, and the like. The
bus 714 includes an address bus, a data bus, and a control bus. In FIG. 7B, only one
thick line is used to represent the bus 714, but not only one bus or one type of bus can

be represented.

[00144] The image transmission apparatus in FIG. 7A can also be a device

arranged in the mobile terminal.

[00145] An embodiment of the present disclosure further provides another mobile
terminal. As shown in FIG. 8, in order to conveniently illustrate the mobile terminal,
only related part to the embodiment is shown. According to the technical details, the
method of the embodiments in the present disclosure can be referred. The mobile
terminal can be a mobile phone, a tablet computer, a personal digital assistant (PDA),
a point of sales (POS, i.e., a sale terminal), a vehicle-mounted computer and the like.

For example, the mobile terminal is regarded as a mobile phone.

[00146] FIG. 8 illustrates a yet another structural diagram of a mobile terminal (e.g.
a mobile phone) according to another embodiment of the present disclosure. In FIG. 8,
the mobile phone includes a radio frequency (RF) circuit 910, a memory 920, an input
unit 930, a display unit 940, a sensor 950, an audio circuit 960, a wireless fidelity
(WIFI) unit 970, a processor 980, and a power supply 990. Persons skilled in the art
should be noted that the mobile phone in FIG. 8 is not limited to these components.
More or fewer components can be included or a part of components can be combined,

or different components can be arranged.

[00147] The various components of the mobile phone is described below with

reference to FIG. 8.

[00148] The RF circuit 910 is used for information reception and transmission.
Generally, the RF circuit 910 includes, but is not limited to, an antenna, at least one
amplifier, a transceiver, and a coupler, a low noise amplifier, a duplexer, and the like.
The RF circuit 910 can also communicate with other devices using a wireless
communication and a network. The wireless communication is compatible with any
communication standards or protocols selected from a group consisting of a global
system of mobile communication (GSM) protocol, a general packet radio service

(GPRS) protocol, a code division multiple access (CDMA) protocol, a wideband code
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division multiple access (WCDMA) protocol, a long term evolution (LTE) protocol,

e-mail, a short messaging service (SMS) protocol, and the like.

[00149] The memory 920 can be used for storing software programs and
instructions, and the processor 980 is used for executing software programs and
instructions stored in the memory 920, so that various functional applications and data
processing of the mobile phone are executed. The memory 920 includes a program
storage region and a data storage region. The storage program area can store an
operating system and an application program required by at least one functional unit.
The data storage region can store data generated by operations of the mobile phone
(such as application parameters of the application). For example, the memory 920 is
selected from a group consisting of a high-speed random access memory, and a
non-volatile memory, where the non-volatile memory can be at least one magnetic

disk storage device, a flash memory, or volatile solid-state memory devices.

[00150] The input unit 930 can be configured to receive input digits or character
information, and generate key signal inputs related to user setting and function control
of the mobile phone. In one embodiment, the input unit 930 includes a fingerprint
sensor 931 and other input devices 932. The fingerprint sensor 931 acquires
fingerprint data of the user on the mobile phone. In addition to the fingerprint sensor
931, the input unit 930 further includes input devices 932. The input devices 932
include, but are not limited to, a touch screen, a physical button, a function key (e.g., a
volume control key, or a switch key), a trackball, a mouse, an operation rod, and the

combinations.

[00151] The display unit 940 can be used for displaying information inputs by a
user or information provided to the user and various menus of the mobile phone. The
display unit 940 includes a display screen 941, such as a liquid crystal display (LCD),
or an organic light-emitting diode (OLED). The fingerprint sensor 931 and the display
screen 941 serve as two independent components to perform the input operations and
input functions of the mobile phone. The fingerprint sensor 931 can be integrated with
the display screen 941, so that input and playing functions of the mobile phone can be

implemented.
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[00152] The mobile phone includes at least one sensor 950, such as a light sensor,
a motion sensor, and other sensors. For example, the light sensor includes an ambient
light sensor and a proximity sensor, where the ambient light sensor adjusts brightness
of the display screen 941 according to the brightness of ambient light, and the
proximity sensor turns off the display screen 941 and the backlight when the mobile
phone moves to the ear. If one of the motion sensors is an accelerometer sensor, the
accelerometer sensor detects all directions (e.g., directions along three axes), and a
magnitude and a direction of gravity can be detected by the accelerometer sensor
during the static state of the mobile terminal. The motion sensors can be used for
recognizing applications (e.g., vertical screen switch, related games and
magnetometer attitude calibrations, of mobile phone gestures), and a vibration
identification correlation function (e.g., a pedometer or a tap). In one embodiment, a
gyroscope, a pressure gauge, a hygrometer, a thermometer, an infrared sensor can be

installed with the mobile phone.

[00153] The audio circuit 960, a loudspeaker 961, and a microphone 962 serve as
an audio interface between a user and the mobile phone. The audio circuit 960
converts received audio data into electrical signals, and the loudspeaker 961 converts
the electrical signals into a sound signal to be played. The microphone 962 acquires
and converts sound signals into electric signals, and the audio circuit 960 converts
electric signals of the microphone 962 into audio data. The processor 980 processes
the audio data and transmits the processed audio data to other mobile phone using the

RF circuit 910, or stores the audio data to the memory 920 for further processing.

[00154] Since WIFI is a short distance wireless transmission technology, a mobile
phone can help a user to transmit and receive e-mails using the WIFI unit 970, browse
the webpage, access the stream media, and provide wireless broadband internet access
for the user. It should be noted that the WIFI unit 970 is not a necessity of the mobile

phone, and can be omitted without changing the scope of the present disclosure.

[00155] The processor 980 is a control center of the mobile phone, and various
interfaces and circuits are used for connecting all parts of the mobile phone. By
executing the software programs and instructions stored in the memory 920, and

accessing the data stored in the memory 920, the mobile phone executes various
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functions and processing data of the mobile phone, such that the processor 980

performs overall monitoring procedure on the mobile phone.

[00156] For example, the processor 980 includes at least one processing unit. The
processor 980 can be integrated with an application processor and a modulation and
demodulation processor, where the application processor is used for processing an
operating system, a user interface, and an application program, and the modulation
and demodulation processor is used for processing wireless communication. It should
be noted that the modulation and demodulation processor may not be integrated into

the processor 980.

[00157] The mobile phone further includes a power supply 990 (e.g., a battery) for
supplying power to all the components. The power supply 990 can be logically
connected with the processor 980 using a power management system, so that the
management functions of charging discharging, and power consumption are achieved

by the power management system.

[00158] In one embodiment, the mobile phone further includes a camera and a

BLUETOOTH unit, and is not further described herein.

[00159] In the embodiments of FIGS. 1-3, the action blocks can be implemented

based on the mobile phone.

[00160] In the embodiments of FIG. 5A, FIG. 6A, and FIG. 7A the functional units

can be implemented based on the mobile phone.

[00161] The present disclosure further provides a computer readable storage
medium, where the computer readable storage medium stores executable program
instructions. When the executable program instructions are executed, the
above-mentioned embodiments of the present disclosure include a part or all of action
blocks in the method of processing images that includes an image display method, an

image transmission method, or an image storage file.

[00162] It should be understood that in various embodiments of the present
disclosure, the sequence numbers of all the processes do not imply the execution

sequence. The execution sequence of each process should be determined by the
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function and the internal logic of the process, and does not need to be limited by the

implementation process of the embodiment of the present disclosure.

[00163] For example, the apparatus embodiments described above are merely
exemplary. The division of the unit is only one logical function division, and in actual
implementation, another division mode can be achieved. For example, a plurality of
units or components may be combined or may be integrated into another system. A
portion of features can be ignored or not executed. A mutual coupling or a direct
coupling or communication connection can be achieved by interfaces. An indirect
coupling or communication connection direct between device and units can be in an

electrical, mechanical or other manner.

[00164] The units illustrated as separate components can be or cannot be
physically separate. The component displayed as a unit can be or cannot be a physical
unit. In other words, the component can be located in a place or distributed to a
plurality of networks. Based on actual requirement, a part or all of the units can be

selected to achieve the purpose of the scheme of the embodiments.

[00165] If the functional unit is implemented in the form of a software functional
unit and sold or used as an independent product, the functional unit can be stored in a
computer readable storage medium. Based on such understanding, the technical
scheme of the present disclosure is essentially the part which makes contributions to
the related art or the part of the technical scheme and can be embodied in the form of
computer software products. The computer software products are stored in a storage
medium, and include a plurality of executable program instructions for enabling a
computer device, such as a personal computer, a server, or network equipment, to
execute all or part of the actions of the method disclosed by the embodiment of the
present disclosure. The storage medium includes a USB flash disk, a mobile hard disk,
ROM, RAM, a magnetic disk or an optical disk, and other media capable of storing

program codes.

[00166] As is understood by a person skilled in the art, the foregoing preferred
embodiments of the present disclosure are illustrative rather than limiting of the
present disclosure. It is intended that they cover various modifications and similar

arrangements be included within the spirit and scope of the present disclosure, the
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scope of which should be accorded the broadest interpretation so as to encompass all

such modifications and similar structures.
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What is claimed is:

1. A method of displaying images, comprising:

obtaining a storage file of a target image, wherein the storage file comprises a
plurality of file blocks and precision information of an image display system that is
suitable for the file blocks;

obtaining reference precision of the image display system for determining that
at least one file block is suitable for the reference precision in the storage file; and

displaying the target image, on a display unit, according to the at least one
determined file block.

2. The method of displaying images according to claim 1, wherein the file
blocks comprise at least one first file block and a second file block, the first file block
is suitable for the image display system having a first precision, the second file block
is suitable for the image display system having a second precision, the second
precision is better than the first precision, the at least one first file block is followed
by the second file block, and the second file block comprises at least one mark code
and compression data.

3. The method of displaying images according to claim 2, wherein the at least
one mark code of the second file block is selected from a group consisting of mark
codes SOI, EOIL App0-15, DQT, DHT, SOF, SOC, DRI, and SONI; and

wherein the mark code SONI is represented by a code OxFFD7;

wherein SOI represents a start point of image data, EOI represents an end point
of the image data, App0-15 represent information of lengths of the image data and a
number of pixels, DQT represents a quantization table of the image data, DHT
represents a Huffman coding table of the image data, SOF represents a start point of a
frame of the image data, SOC represents a start point of a scan procedure of the image
data, DRI represents a differential coding accumulative reset of the image data, and
SONI represents a start of new image.

4. The method of displaying images according to claim 2 or 3, wherein the
compression data in the second file block are high-precision information of
compression data in the first file block;

wherein the high-precision information comprises a plurality of data segments,
and each of the data segments comprises relative brightness data or relative
chromaticity data of pixels, the relative brightness data is a difference value or a

relative value of brightness of adjacent pixels, and the chromaticity relative data is a
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difference value or a relative value of chromaticity of adjacent pixels.

5. The method of displaying images according to claim 1, wherein the precision
information is defined as a bit width of data of the file blocks suitable for being
processed by the image display system, the data in the file blocks are used for storing
and displaying brightness and color information of images, and a larger bit width
corresponds to better quality of the images, and the reference precision is defined as a
preset bit width of the image display system.

6. An apparatus (500, 600, 700) for displaying images, comprising:

a processor (502, 602, 702);

a communication unit (503, 603, 703) coupled to the processor (502, 602, 702);
and

a memory (501, 601, 701) coupled with the processor (502, 602, 702) and the
communication unit (503, 603, 703), wherein the memory (501, 601, 701) comprises
program instructions executable by the processor (502, 602, 702), the program
instructions comprising:

obtaining a storage file of a target image using the communication unit (503,
603, 703), wherein the storage file comprises a plurality of file blocks and precision
information of an image display system that is suitable for the file blocks;

obtaining reference precision of the image display system for determining that
at least one file block is suitable for the reference precision in the storage file; and

displaying the target image, on a display unit (940), according to the at least
one determined file block.

7. The apparatus according to claim 6, wherein the file blocks comprise at least
one first file block and a second file block, the first file block is suitable for the image
display system having a first precision, the second file block is suitable for the image
display system having a second precision, the second precision is better than the first
precision, the at least one first file block is followed by the second file block, and the
second file block comprises at least one mark code and compression data.

8. The apparatus according to claim 7, wherein the at least one mark code of the
second file block is selected from a group consisting of mark codes SOI, EOI,
App0-15, DQT, DHT, SOF, SOC, DRI, and SONT; and

wherein the mark code SONI is represented by a code OxFFD7;

wherein SOI represents a start point of image data, EOI represents an end point

of the image data, App0-15 represent information of lengths of the image data and a
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number of pixels, DQT represents a quantization table of the image data, DHT
represents a Huffman coding table of the image data, SOF represents a start point of a
frame of the image data, SOC represents a start point of a scan procedure of the image
data, DRI represents a differential coding accumulative reset of the image data, and
SONI represents a start of new image.

9. The apparatus according to claim 7 or 8, wherein the compression data in the
second file block are high-precision information of compression data in the first file
block;

wherein the high-precision information comprises a plurality of data segments,
and each of the data segments comprises relative brightness data or relative
chromaticity data of pixels, the relative brightness data is a difference value or a
relative value of brightness of adjacent pixels, and the chromaticity relative data is a
difference value or a relative value of chromaticity of adjacent pixels.

10. The apparatus according to claim 6, wherein the precision information is
defined as a bit width of data of the file blocks suitable for being processed by the
image display system, the data in the file blocks are used for storing and displaying
brightness and color information of images, and a larger bit width corresponds to
better quality of the images, and the reference precision is defined as a preset bit
width of the image display system.

11. A mobile terminal (510, 610, 710), comprising:

a processor (512, 612, 712);

a transceiver (513, 613, 713);

amemory (511, 611, 711); and

a bus coupled to the transceiver (513, 613, 713) and the memory (511, 611,
711);

wherein the processor (512, 612, 712) is coupled to the transceiver (513, 613,
713) and the memory (511, 611, 711) using the bus (514, 614, 714), and the memory
(511, 611, 711) comprises program instructions executable by the processor (512, 612,
712), the program instructions comprising:

obtaining a storage file of a target image using the communication unit (503,
603, 703), wherein the storage file comprises a plurality of file blocks and precision
information of an image display system that is suitable for the file blocks;

obtaining reference precision of the image display system for determining that

at least one file block is suitable for the reference precision in the storage file; and
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displaying the target image, on a display unit (940), according to the at least
one determined file block.

12. The mobile terminal according to claim 11, wherein the file blocks
comprise at least one first file block and a second file block, the first file block is
suitable for the image display system having a first precision, the second file block is
suitable for the image display system having a second precision, the second precision
is better than the first precision, the at least one first file block is followed by the
second file block, and the second file block comprises at least one mark code and
compression data.

13. The mobile terminal according to claim 12, wherein the at least one mark
code of the second file block is selected from a group consisting of mark codes SOI,
EOI, App0-15, DQT, DHT, SOF, SOC, DRI, and SONT; and

wherein the mark code SONI is represented by a code OxFFD7;

wherein SOI represents a start point of image data, EOI represents an end point
of the image data, App0-15 represent information of lengths of the image data and a
number of pixels, DQT represents a quantization table of the image data, DHT
represents a Huffman coding table of the image data, SOF represents a start point of a
frame of the image data, SOC represents a start point of a scan procedure of the image
data, DRI represents a differential coding accumulative reset of the image data, and
SONI represents a start of new image.

14. The mobile terminal according to claim 12 or 13, wherein the compression
data in the second file block are high-precision information of compression data in the
first file block;

wherein the high-precision information comprises a plurality of data segments,
and each of the data segments comprises relative brightness data or relative
chromaticity data of pixels, the relative brightness data is a difference value or a
relative value of brightness of adjacent pixels, and the chromaticity relative data is a
difference value or a relative value of chromaticity of adjacent pixels.

15. The mobile terminal according to claim 11, wherein the precision
information is defined as a bit width of data of the file blocks suitable for being
processed by the image display system, the data in the file blocks are used for storing
and displaying brightness and color information of images, and a larger bit width
corresponds to better quality of the images, and the reference precision is defined as a

preset bit width of the image display system.
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