
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

95
0 

53
1

A
1

TEPZZ 95Z5¥_A_T
(11) EP 2 950 531 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
02.12.2015 Bulletin 2015/49

(21) Application number: 14190616.4

(22) Date of filing: 28.10.2014

(51) Int Cl.:
H04N 19/107 (2014.01) H04N 19/137 (2014.01)

H04N 19/176 (2014.01) H04N 19/46 (2014.01)

H04N 19/51 (2014.01) H04N 19/513 (2014.01)

H04N 19/593 (2014.01) H04N 19/503 (2014.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 30.05.2014 JP 2014113256

(71) Applicant: Axell Corporation
Tokyo 101-8973 (JP)

(72) Inventor: Kyakuno, Kazuki
Tokyo (JP)

(74) Representative: Brevalex
95, rue d’Amsterdam
75378 Paris Cedex 8 (FR)

(54) Moving image reproduction method and moving image reproduction system

(57) A moving image reproduction method includes:
dividing data of each of plural frames of a moving image
to be displayed on a client terminal using a browser into
blocks; judging whether each of the blocks has same
information in the preceding frame; obtaining com-
pressed data by encoding each block for which the pre-
ceding frame does not have the same information by a
method compatible with a still image decoder; preparing
compressed still image data in which the compressed

data are arranged in succession; describing, for each
block, information indicating presence/absence of the
same information into image restoration information; pre-
paring image restoration compressed information by en-
coding the image restoration information; and preparing
a display program which is written in a description lan-
guage that can be interpreted by the browser for recon-
structing the data of moving image.



EP 2 950 531 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND

1. Technical Field

[0001] The present invention relates to a moving image
reproduction method and a moving image reproduction
system. More particularly, the invention relates to a mov-
ing image reproduction method and a moving image re-
production system that use a still image decoding func-
tion that is incorporated as a standard function in a brows-
er.

2. Related Art

[0002] With the spread of the Internet, individuals have
come to browse, on their own terminals, information pro-
vided on the Internet using browsing-dedicated software
called a browser. In particular, the recent development
of both of the communications technologies and the in-
formation compression-coding technologies have made
it possible to browse images, in particular, moving imag-
es, smoothly without any suspensions.
[0003] For that matter, for browsers to enable satisfac-
tory browsing of moving images on the Internet without
causing any problems, from the viewpoints of the com-
munication rate and the information amount it is a com-
mon practice to embed a high-functionality decoder of
MPEG4 (Moving Picture Experts Group phase 4), H.264,
or a like standard in a browser in the form of a plug-in or
incorporate a like function in a browser in the form of a
dedicated application (refer to Patent Literature 1 (JP-A-
H9-288677) (paragraph [0029], lines 1-2 and paragraph
[0030], lines 11-14), for example). Although Patent Lit-
erature 1 assumes a system in which moving image in-
formation is secured on the side of client terminal, in gen-
eral moving image information is also provided for web
servers on the Internet.
[0004] The above-mentioned techniques such as the
plug-in technique enable substantial moving image re-
production through information amount reduction in the
time-axis direction beyond the abilities of a browser’s
standard decoding function (JPEG (Joint Photographic
Experts Group) decoding function and PNG (portable
network graphics) decoding function.

SUMMARY OF INVENTION

[0005] However, above-mentioned techniques such
as the plug-in technique are additive ones that depend
on the hardware of a terminal and are not intended to be
versatile. In smartphones which have rapidly come into
wide use recently, they are incapable of automatic mov-
ing image reproduction and cannot reproduce a portion
of a webpage or reproduce plural moving images simul-
taneously.
[0006] On the other hand, as in, for example, Motion

JPEG, it is possible to reproduce a moving image in the
form of a flipbook-like moving image by applying a stand-
ard-equipped JPEG decoding function to each of frames
constituting the moving image and displaying resulting
frames in series by a JavaScript (registered trademark)
program. However, in this kind of technique, the com-
pression ratio is small because redundant information is
not reduced in the time-axis direction; it can not neces-
sarily exhibit sufficient performance depending on the
communication rate of a transfer channel. Another ap-
proach would be incorporate a high-functionality decod-
ing function of H.264 or the like into a browser using Java-
Script. This approach has a problem that it cannot assure
a sufficiently high reproduction rate because of incapa-
bility of using hardware acceleration.
[0007] The present invention has been made in the
above circumstances, and an object of the present in-
vention is to provide a moving image reproduction meth-
od and a moving image reproduction system which can
reproduce a compressed moving image smoothly with-
out causing any problems using a still image decoder
that is incorporated in a browser for the purpose of ver-
satility, that is, less dependence on reproduction termi-
nals, in the same manner as in the case of using a moving
image decoder.
[0008] According to an aspect of the invention, it pro-
vides a moving image reproduction method comprising:
dividing data of each of plural frames of a moving image
to be displayed on a client terminal using a browser into
blocks; judging whether each of the blocks has same
information in the preceding frame; obtaining com-
pressed data by encoding each block for which the pre-
ceding frame does not have the same information by a
method compatible with a still image decoder, the still
image decoder being incorporated as a standard com-
ponent in the browser; preparing compressed still image
data in which the compressed data are arranged in suc-
cession; describing, for each block, information indicat-
ing presence/absence of the same information into image
restoration information; preparing image restoration
compressed information by encoding the image restora-
tion information; and preparing a display program which
is written in a description language that can be interpreted
by the browser; and causing the browser to execute the
display program to causes the client terminal to display
the reconstructed data of the moving image, wherein the
execution of the display program comprises: obtaining
the image restoration information and still image data by
decoding the image restoration compressed information
and the compressed still image data, respectively; and
then reconstructing the data of the moving image formed
by the plural frames by employing, for each block, one
of (i) the information in the preceding frame in response
to the presence/absence information of the block de-
scribed in the image restoration information indicating
"presence" and (ii) image data of a corresponding block
of the still image data in response to the presence/ab-
sence of the information of the block described in the
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image restoration information indicating "absence".
[0009] The moving image reproduction method may
have a process in which, in describing the presence/ab-
sence information in the image restoration information,
for each block, whose presence/absence information in-
dicates "presence," a motion vector indicating a position-
al relationship with the preceding frame is described, and
in reconstructing the data of the moving image, for each
block whose presence/absence information indicates
"presence," the information in the preceding frame on
the basis of the motion vector is employed.
[0010] The moving image reproduction method may
have a process in which, the still image decoder incor-
porated as the standard component in the browser is a
JPEG decoder.
[0011] The moving image reproduction method may
have a process in which, each of the blocks has a size
of 8 3 8 pixels which is a unit of processing of a JPEG
encoder.
[0012] The moving image reproduction method may
have a process in which, the presence/absence informa-
tion and the motion vector in the image restoration infor-
mation are correlated with R, G, and B values of image
information, and the image restoration compressed in-
formation is prepared by encoding the image restoration
information by a PNG method.
[0013] The moving image reproduction method may
have a process in which, in judging whether the preceding
frame has the same information, a range formed of n 3
n blocks being a range for the judgment as to pres-
ence/absence of same information is narrowed gradually
by decreasing k where n indicates 2k and k indicates an
integer that is larger than or equal to 1.
[0014] The moving image reproduction method may
have a process in which, information indicating the range
where the presence of the same information is found is
included in the image restoration information.
[0015] The moving image reproduction method may
have a process in which, the description language is
HTML5.
[0016] The moving image reproduction method may
have further includes: preparing transparency informa-
tion compressed information by encoding information re-
lating to transparency of the moving image as an alpha
channel, wherein the execution of the display program
further comprises: decoding the transparency informa-
tion compressed information, and the data of the moving
image is reconstructed from the compressed still image
data by incorporating the information relating to trans-
parency into the data of the moving image.
[0017] The moving image reproduction method may
have a process in which, in preparing the compressed
still image data, the compressed still image data is pre-
pared as a plurality of divided compressed still image
data in accordance with a still image handling capacity
of the client terminal.
[0018] The moving image reproduction method may
have a process in which, the compressed still image data,

the image restoration compressed information, and the
display program are stored in web server that is connect-
ed to the client terminal via a network.
[0019] Another aspect of the invention, it provides a
moving image reproduction system comprising: a client
terminal that is provided with a browser; and a web server
that is connected to the client terminal via a network,
wherein the web server includes compressed still image
data, image restoration compressed information and a
program, the compressed still image data which is pre-
pared by dividing data of each of plural frames of a moving
image into blocks and, for each block having no same
information in the preceding frame, and obtaining com-
pressed data by encoding the block by a method com-
patible with a still image decoder, where the still image
decoder being incorporated in the browser as a standard
component, and the compressed data are arranged in
succession in the compressed still image data; the image
restoration compressed information which is prepared
by describing, for each block, information indicating pres-
ence/absence of the same information into image resto-
ration information, and encoding the image restoration
information; and the program which is written in a de-
scription language that can be interpreted by the browser
and is to be downloaded to the client terminal and exe-
cuted by the browser, and the program serves to obtain
the image restoration information and still image data by
decoding the image restoration compressed information
and the compressed still image data, respectively, recon-
struct the data of the moving image formed by the plural
frames by employing, for each block, one of (i) the infor-
mation in the preceding frame in response to the pres-
ence/absence information of the block described in the
image restoration information indicating "presence" and
(ii) image data of a corresponding block of the still image
data in response to the presence/absence of the infor-
mation of the block described in the image restoration
information indicating "absence", and cause the client
terminal to display the reconstructed data of the moving
image.
[0020] According to any aspect of the moving image
reproduction method and the moving image reproduction
system, only the standard decoding function of the
browser is used in reproducing a moving image by de-
coding compressed moving image using the browser. As
a result, the compressed moving image providing can
have a compressed moving image generation environ-
ment that is less dependent on terminals. And smooth
moving image reproduction can be realized by setting
the compression ratio sufficiently high.
[0021] More specifically, the browser displays a mov-
ing image on the client terminal using the still image de-
coder that is standard-equipped in the browser instead
of a plug-in or the like of a moving image decoder. This
lightens the necessary advance processing and enhanc-
es the versatility. Furthermore, a necessary display rate
can be secured because the still image decoder is used
differently than in the case of a flipbook-like moving image
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in which individual frames are decoded independently to
produce a moving image, that is, information of an original
moving image is converted into compressed still images
using interframe motion compensation.
[0022] In judging whether the preceding frame has the
same information, the range for the judgment as to the
preceding frame has the same information, a range
formed of n 3 n blocks being a range for the judgment
as to presence/absence of same information is narrowed
gradually by decreasing k where n indicates 2k and k
indicates an integer that is larger than or equal to 1.. This
measure provided, in addition to the above advantages,
the process of generating compressed still image data
and image restoration compressed information can be
simplified and the information amount of the image res-
toration compressed information can be decreased.
[0023] Transparency information compressed infor-
mation may be prepared by encoding information relating
to transparency (alpha channel) of the moving image.
And the display program may be written so as to decode
the transparency information compressed information
and to reconstruct the data of the moving image from the
compressed still image data by incorporating the infor-
mation relating to transparency into the data of the mov-
ing image. For example, this measure makes it possible
to reproduce plural moving images in superimposition.

BRIEF DESCRIPTION OF DRAWINGS

[0024]

Figs. 1A to 1D outline moving image reproduction
methods and moving image reproduction systems
according to embodiments of the present invention.
Fig. 2 is a flowchart of a process of generating JPEG-
compressed still image data 12 and image restora-
tion compressed information 13 in a moving image
reproduction method and a moving image reproduc-
tion system according to a first embodiment of the
invention using what is called a moving image con-
stituent images JPEG compression method with in-
terframe motion compensation.
Figs. 3A and 3B illustrate the process of generating
JPEG-compressed still image data 12 and image
restoration compressed information 13 in the first
embodiment.
Fig. 4 is a flowchart of a process that corresponds
to the process shown in Fig. 2 and that is executed
in the moving image reproduction method and the
moving image reproduction system according to the
first embodiment of the invention by a display pro-
gram 11 which is downloaded, interpreted, and ex-
ecuted by a browser 21 of a client terminal 2.
Fig. 5 is a flowchart of a process of generating JPEG-
compressed still image data 12 and image restora-
tion compressed information 13 in a moving image
reproduction method and a moving image reproduc-
tion system according to a second embodiment of

the invention using what is called the moving image
constituent images JPEG compression method with
interframe motion compensation.
Figs. 6A and 6B illustrate the process of generating
JPEG-compressed still image data 12 and image
restoration compressed information 13 in the second
embodiment.
Fig. 7 shows a moving image reproduction method
and a moving image reproduction system according
to a third embodiment of the invention.

DESCRIPTION OF EMBODIMENTS

[0025] Exemplary Embodiments of the present inven-
tion will be hereinafter described in detail with reference
to the drawings.
[0026] Figs. 1A to 1D outline moving image reproduc-
tion methods and moving image reproduction systems
according to the embodiments of the invention. Fig. 1A
shows an example moving image display system in which
a client terminal 2 owned by an information referencing
party can communicate with a web server 1 over the In-
ternet 3.
[0027] The client terminal 2 at least includes a browser
21 and a display screen 22. The display screen 22 can
displays various kinds of text information, various still im-
ages, and various moving images. The browser 21 is
software that reads and interprets a program written in a
page description language and displays text information,
a still image, and/or moving image according to the pro-
gram. Page description languages that can be interpret-
ed by the browser 21 are languages that are compatible
with at least the HTML5 (Hyper Text Markup Language
version 5) standard. Fig. 1A shows only features directly
relating to the embodiment; although the client terminal
2 is also equipped with various other hardware compo-
nents such as a processor capable of executing various
kinds of software including the browser 21, a memory,
and a processing unit dedicated to display control for the
display screen 22, they will not be described here.
[0028] For example, the client terminal 2 is a portable
information terminal such as a personal computer or a
smartphone. In the case of a smartphone, various con-
nection modes are available in which connection to the
Internet 3 is established via what is called a 3G line or a
3.9G line of LTE (Long Term Evolution), WiMAX (regis-
tered trademark), or the like or is established directly by
communicating with a wireless LAN router by Wi-Fi (reg-
istered trademark).
[0029] On the other hand, the web server 1 at least
includes a display program 11, JPEG-compressed still
image data 12, and image restoration compressed infor-
mation 13. The JPEG-compressed still image data 12
are data obtained by compression-coding, by a moving
image constituent images JPEG compression method
with interframe motion compensation (described later),
moving image information generated for display in plural
terminals such as the client terminal 2 that are connected
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to the Internet 3. As described later in detail, the JPEG-
compressed still image data 12 are data generated as
JPEG-compressed data of still images by performing the
above particular processing on moving image informa-
tion consisting of plural frames.
[0030] As described later in detail, the image restora-
tion compressed information 13 is information obtained
by compression-coding conversion information and mo-
tion compensation information that are generated in con-
verting a moving image to enable its handling as still im-
ages by the moving image constituent images JPEG
compression method with interframe motion compensa-
tion. And the image restoration compressed information
13 is information to be referred to when the JPEG-com-
pressed still image data 12 are expanded and a moving
image is thereby reconstructed in the client terminal 2.
The image restoration compressed information 13 may
simply be binary data in base 64 format. However, from
the viewpoint of information amount reduction and capa-
bility of being processed in standard form in the browser
21, it is preferable that the image restoration compressed
information 13 be regarded as images and formed as
PNG image data by PNG compression processing.
[0031] The display program 11 is a program that is writ-
ten in a language that can be interpreted by the browser
21 of the client terminal 2. Interpreted by the browser 21
in the client terminal 2, the display program 11 serves to
restore the original moving image from the JPEG-com-
pressed still image data 12 while referring to the image
restoration compressed information 13 and to display it
on the display screen 22 of the client terminal 2 together
with text information. More specifically, the display pro-
gram 11 is written in JavaScript and a description lan-
guage that is compatible with HTML5.
[0032] An ordinary procedure would be that the display
program 11, the JPEG-compressed still image data 12,
and the image restoration compressed information 13
are generated by a terminal other than the web server 1
and uploaded to the web server 1 after their completion.
The display program 11, the JPEG-compressed still im-
age data 12, and the image restoration compressed in-
formation 13 need not always be stored in the same web
server as in this embodiment and may be stored in dif-
ferent servers.
[0033] Fig. 1B is a flowchart of a process of generating
JPEG-compressed still image data 12 and image resto-
ration compressed information 13 in the moving image
reproduction methods and the moving image reproduc-
tion systems according to the embodiments of the inven-
tion using what is called the moving image constituent
images JPEG compression method with interframe mo-
tion compensation.
[0034] In general, an information providing party
stores, in a web server, in a compressed state, a still
image and a moving image they want an information ref-
erencing party to refer to. In contrast, in the embodiments
of the invention, JPEG-compressed still image data 12
are generated as a compressed version of moving image

data and image restoration compressed information 13
is generated as appended information.
[0035] JPEG-compressed still image data 12 and im-
age restoration compressed information 13 are generat-
ed in the following manner. Plural frames of moving im-
age data are each divided into blocks of 8 3 8 pixels,
and each block is compression-coded by the JPEG com-
pression method. Resulting blocks are arranged in suc-
cession and regarded as a JPEG-compressed still im-
age. And the concept of motion compensation is em-
ployed between frames. When the preceding frame has
the same information as the block of attention, no com-
pressed data is generated for this block and the informa-
tion in the preceding frame is used instead. For each
block, information indicating whether to use information
in the preceding frame or not and other information are
described in image restoration compressed information
13.
[0036] Using the JPEG compression method in the
above manner makes it possible to process moving im-
age data by a decoder that is standard-incorporated in
the browser 21. In addition, the employment of the motion
compensation using motion vectors increases the com-
pression ratio and decreases the information amount.
However, taking the processing load of the browser 21
into consideration, differential compression processing
is not performed.
[0037] Stated a little more specifically, as shown in Fig.
1B, at step S11, it is judged whether or not each of frames
constituting a moving image coincides with a portion of
the preceding frame in units of a JPEG compression
block. If coincidence is found, "use of a preceding frame
image" and an associated motion vector are described
in image restoration information so as to be correlated
with the block of attention. If no coincidence is found, the
block of attention is subjected to JPEG compression and
the compressed data is arranged in succession as a por-
tion of JPEG-compressed still image data 12. And "pres-
ence of a compressed image" is described in the image
restoration information. If step S11 has been executed
to the last frame and the JPEG-compressed still image
data 12 and the image restoration information have been
completed, image restoration compressed information
13 is generated at step S12 by compressing the image
restoration information in PNG format. The information
providing party stores the thus-generated JPEG-com-
pressed still image data 12 and image restoration com-
pressed information 13 in the web server 1.
[0038] Since the JPEG compression processing in-
cludes quantization processing, in the above coinci-
dence/non-coincidence judgment it is necessary to take
quantization error of the JPEG compression processing
into consideration. In addition, taking into account a code
amount that occurs when non-coincidence is found, there
exists a case that making a judgment "coincident" pro-
duces a better result even if relatively large quantization
error occurs. Therefore, in making a coincidence/non-
coincidence judgment, it is appropriate to determine a
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value of the λ parameter of RDO (rate distortion optimi-
zation) from quantization coefficients of the JPEG com-
pression processing, calculating costs that are caused
by respective judgments "coincident" and "non-coinci-
dent," and employs one with a lower cost. More specifi-
cally, the cost can be calculated on the basis of a squared
error from an original image of coding done in a certain
mode and a resulting code amount according to the equa-
tion cost = λ 3 (code amount) + (squared error). Making
a judgment "coincident" if doing so will result in a lower
cost is preferable from the viewpoint of balance between
the code amount and the image quality.
[0039] Fig. 1C is a flowchart that outlines a process
that corresponds to the process shown in Fig. 1A and
that is executed by the display program 11 which is down-
loaded, interpreted, and executed by the browser 21 of
the client terminal 2. As mentioned above, the display
program 11 is a program that is written in JavaScript and
a description language that is compatible with HTML5
and that is generated by the information providing party
according to the ways the policy of generation of the
JPEG-compressed still image data 12 and the image res-
toration compressed information 13 are generated.
[0040] The display program 11 will be outlined below
with reference to Fig. 1C. At step S21, the image resto-
ration compressed information 13 is downloaded from
the web server 1 and decoded, whereby the image res-
toration information is restored. At step S22, the JPEG-
compressed still image data 12 are downloaded. At step
S23, the image restoration information is referred to and
it is judged for each block whether or not an image of the
preceding frame was used. If an image of the preceding
frame was used, decoded image data is acquired from
the data of the preceding frame on the basis of informa-
tion of an associated motion vector in the image resto-
ration information. If no image of the preceding frame
was used, it means that information that should be em-
ployed as information of the block of attention exists in
the downloaded JPEG-compressed still image data 12.
Therefore, information relating to the next block is read
from the JPEG-compressed still image data 12 as infor-
mation relating to the block of attention and is subjected
to decoding processing, whereby image data is acquired.
The image data selected in the above manner is em-
ployed as image data relating to the block of attention
and set in place as image data in the frame of the moving
image. The frames of the moving image are reconstruct-
ed in this manner and the moving image is displayed.
[0041] Fig. 1D is a flowchart that outlines a process
that is executed by the browser 21. If the owner of the
client terminal 2, that is, the information referencing party,
inputs a URL (uniform resource locator) of the site to refer
to or activates related link information, at step S31 the
browser 21 downloads the display program 11 from the
thus-identified web server 1. At step S32, the browser 21
executes the downloaded display program 11. Since the
display program 11 is a program that executes the proc-
ess shown in Fig. 1C. Therefore, if the browser 21 exe-

cutes it, the moving image is displayed on the display
screen 22.

<Embodiment 1 >

[0042] Fig. 2 is a flowchart of a process of generating
JPEG-compressed still image data 12 and image resto-
ration compressed information 13 in a moving image re-
production method and a moving image reproduction
system according to a first embodiment of the invention
using what is called the moving image constituent images
JPEG compression method with interframe motion com-
pensation. Figs. 3A and 3B illustrate the process of gen-
erating JPEG-compressed still image data 12 and image
restoration compressed information 13.
[0043] As outlined above, for the purpose of handling
moving image data formed of plural frames as JPEG-
compressed still images, the frames are processed se-
quentially starting from the head frame in units of a block
of 8 3 8 pixels which is a unit of processing of JPEG.
First, at step S111, to secure motion compensation, a
motion vector MV is determined from a relationship be-
tween the preceding frame and the block of attention CB.
A motion vector MV can be determined on the basis of
squared errors between pixel values of the image of the
preceding frame PF and the block of attention CB. At
step S112, it is judged on the basis of the determined
motion vector MV whether or not the block of attention
CB of the frame of attention CF coincides with a portion
of the preceding frame PF. If it is judged that the preced-
ing frame PF has a portion that is regarded as the same
as the block of attention CB (affirmative judgment), at
step S113 pieces of information of "use of a preceding
frame image" and the determined motion vector MV (see
Fig. 3A) are described in image restoration information
for the block of attention CB. Then the process moves to
step S116.
[0044] As for the manner of description of the above
pieces of information at step S113, block-of-attention
identification information and the pieces of information
corresponding to it, that is, "use of a preceding frame
image" and the motion vector MV information, are as-
signed to each of R, G, and B values of a still image
according to a certain rule. According to this, these pieces
of information can be recognized also when the entire
image restoration information is expanded and restored
after compression in PNG format.
[0045] On the other hand, if it is judged at step S112
that no portion in the preceding frame PF is regarded as
the same as the block of attention CB (negative judg-
ment), at step S114 the block of attention CB is subjected
to JPEG compression and resulting compressed data is
arranged in succession as a portion of JPEG-com-
pressed still image data 12 (see Fig. 3B). The JPEG com-
pression processing performed here is common process-
ing. That is, it includes discrete cosine transform process-
ing, quantization processing, and entropy coding
processing such as Huffman coding or arithmetic coding.
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At step S115, "presence of a compressed image" is de-
scribed in the image restoration information for the block
of attention CB. Then the process moves to step S116.
[0046] As for the manner of description of this informa-
tion at step S115, block-of-attention identification infor-
mation and the information "presence of a compressed
image" corresponding to it are assigned to each of R, G,
and B values of a still image according to a certain rule.
According to this, these pieces of information can be rec-
ognized also when the entire image restoration informa-
tion is expanded and restored after compression in PNG
format.
[0047] At step S116, it is judged whether or not the
block of attention CB is the last block of the one frame.
If the block of attention CB is not the last block (negative
judgment), the next block is pointed at step S117 and the
process returns to step S112. If the block of attention CB
is the last block (affirmative judgment), then it is judged
at step S118 whether or not the frame of attention CF is
the last frame. If it is judged that the frame of attention
CF is not the last frame (negative judgment), the next
frame is pointed at step S119 and the process returns to
step S111. On the other hand, if it is judged that the frame
of attention CF is the last frame (affirmative judgment),
the process moves to step S120 because it means that
the JPEG-compressed still image data 12 have just been
completed. At step S120, image restoration compressed
information 13 is generated by compressing the complet-
ed image restoration information in PNG format. As men-
tioned above, the thus-generated JPEG-compressed still
image data 12 and image restoration compressed infor-
mation 13 are stored in the web server 1.
[0048] As compressed image data obtained by JPEG
compression are set in succession as portions of a still
image at step S114, they may exceed an assumed single-
still-image capacity of the client terminal 2. In this case,
JPEG-compressed still image data 12 is formed as plural
still images.
[0049] Fig. 4 is a flowchart of a process that corre-
sponds to the process shown in Fig. 2 and that is exe-
cuted in the moving image reproduction method and the
moving image reproduction system according to the first
embodiment of the invention by the display program 11
which is downloaded, interpreted, and executed by the
browser 21 of the client terminal 2. That is, the display
program 11 is written as the following process that cor-
responds to the generation method of the JPEG-com-
pressed still image data 12 and the image restoration
compressed information 13 prepared.
[0050] First, if pieces of information (e.g., a text) other
than a moving image exist as information that the infor-
mation referencing party wants to display on the display
screen 22 of his or her client terminal 2, those pieces of
information are displayed at step S211. At step S212,
the image restoration compressed information 13 is
downloaded from the web server 1 and decoded, where-
by the image restoration information is restored. At step
S213, the JPEG-compressed still image data 12 are

downloaded and decoded, whereby still image data are
obtained.
[0051] At the following steps, to reconstruct the moving
image, pieces of information, corresponding to respec-
tive blocks, in the image restoration information obtained
by the decoding processing are referred to in succession.
That is, the image restoration information is referred to
at step S214. At step S215, it is judged whether or not
an image of the preceding frame was used for the block
of attention CB. If an image of the preceding frame was
used for the block of attention CB (affirmative judgment),
at step S216 decoded image data is acquired from the
data of the preceding frame on the basis of information
of an associated motion vector MV in the image restora-
tion information.
[0052] On the other hand, if it is judged at step S215
that no image of the preceding frame was used for the
block of attention CB, it means that information that
should be employed as information of the block of atten-
tion CB exists in the next block of the still image data
obtained by decoding at step S213. Therefore, this image
data is acquired at step S217.
[0053] At step S218, the decoded image data obtained
from the data of the preceding frame at step S216 or the
image data obtained at step S217, that is, the image data
in the next block of the decoded still image data, is em-
ployed as image data relating to the block of attention
CB and set in place in the frame of a moving image for
its reconstruction.
[0054] Now, a specific method for employing image
data selectively as data in a frame of a moving image will
be described. HTML5 is provided with a tag called "can-
vas." Instead of constructing an image in a prescribed
manner, a moving image can be constructed in a creative
manner by performing optional processing such as image
drawing by JavaScript in an image drawing area defined
by this tag. For example, the canvas tag has a description
<canvas id=" canvas" width=" 600 height=" 480" >. In
this specific example, a drawing area of 600 3 480 pixels
is prepared. An image can be described in this area using,
for example, "drawingimage API" of JavaScript. Thus,
block image data, identified using a motion vector MV,
of information of the immediately preceding frame that is
stored in a frame buffer and has been reconstructed in
the image drawing area prescribed by a canvas tag or
block image data obtained by newly decoding information
in JPEG-compressed still image data 12 can be placed
selectively in the image drawing area.
[0055] At step S219, it is judged whether or not one
frame has been completed by the image data that was
acquired selectively at step S218. If one frame has not
been completed yet (negative judgment), the next block
is employed as the block of attention CB at step S220
and the process returns to step S214. On the other hand,
if one frame has been completed, at step S221 process-
ing of displaying the one frame via a frame buffer is per-
formed. At step S222, it is judged whether information,
relating to the last block, of the image restoration infor-
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mation has been reached or not. If that information has
not been reached yet (negative judgment), the process
moves to step S220. On the other hand, If that information
has been reached (affirmative judgment), the process is
finished. Thus, the above-described process can display
a moving image that was prepared by the information
providing party before encoding in an image drawing area
defined by a canvas tag.
[0056] According to the above-described first embod-
iment, the browser 21 displays a moving image on the
client terminal 2 using the still image decoder that is
standard-equipped in the browser 21 instead of a plug-
in or the like of a moving image decoder. This lightens
the necessary advance processing and enhances the
versatility. Furthermore, a necessary display rate can be
secured because the still image decoder is used differ-
ently than in the case of a flipbook-like moving image in
which individual frames are decoded independently to
produce a moving image, that is, information of an original
moving image is converted into compressed still images
using interframe motion compensation. However, inter-
frame differential compression processing is not em-
ployed, because it would make the load of the decoding
processing unduly heavy.

<Embodiment 2>

[0057] In the above-described first embodiment,
whether the preceding frame can be used or not is judged
in units of the minimum block (i.e., the block formed of 8
3 8 pixels which is the basic unit of JPEG compression).
However, it is preferable to use as large a region of the
preceding frame as possible; it is preferable to use data
of 2 3 2 blocks or 4 3 4 blocks of the preceding frame
if coincidence is found in a region having that size. This
makes it possible to simplify the process of generating
JPEG-compressed still image data 12 and image resto-
ration compressed information 13 and to reduce the in-
formation amount of the image restoration compressed
information 13. In view of this, the second embodiment
employs a four-branch tree process with three block siz-
es. However, the number of block sizes is not limited to
three.
[0058] Fig. 5 is a flowchart of a four-branch tree proc-
ess with three block sizes which is executed in the second
embodiment to generate JPEG-compressed still image
data 12 and image restoration compressed information
13. Figs. 6A and 6B illustrate the process of generating
JPEG-compressed still image data 12 and image resto-
ration compressed information 13 in the second embod-
iment.
[0059] As mentioned above and as shown in Fig. 6A,
the second embodiment employs three processing block
sizes. More specifically, at the beginning, the size of the
block of attention CB is set to 4 3 4 blocks. If no coinci-
dence is found, the size of the block of attention CB is
switched to 2 3 2 blocks. If still no coincidence is found,
the size of the block of attention CB is switched to a 1 3

1 block.
[0060] Referring to Fig. 5, first, at step S121, to secure
motion compensation, a motion vector MV is determined
from a relationship between the preceding frame and the
block of attention CB. At step S122, it is judged on the
basis of the determined motion vector MV whether or not
the block of attention CB having the size of 4 3 4 blocks
of the frame of attention CF coincides with a portion of
the preceding frame PF. If it is judged that the preceding
frame PF has a portion that is regarded as the same as
the block of attention CB having the size of 4 3 4 blocks
(affirmative judgment), at step S123 pieces of information
of "use of a preceding frame image," the reference size
(4 3 4), and the determined motion vector MV (see Fig.
6B) are described in image restoration information for
the block of attention CB having the size of 4 3 4 blocks.
Then the process moves to step S134.
[0061] As for the manner of description of the above
pieces of information at step S123, block-of-attention
identification information and the pieces of information
corresponding to it, that is, "use of a preceding frame
image," the reference size information, and the motion
vector MV information, are assigned to each of R, G, and
B values of a still image according to a certain rule so
that these pieces of information can be recognized also
when the entire image restoration information is expand-
ed and restored after compression in PNG format.
[0062] On the other hand, if it is judged at step S122
that no portion in the preceding frame PF is regarded as
the same as the block of attention CB having the size of
4 3 4 blocks (negative judgment), then it is judged at
step S124 whether or not a block of attention CB having
the size of 2 3 2 blocks in the block of attention CB having
the size of 4 3 4 blocks coincides with a portion of the
preceding frame PF. If it is judged that the preceding
frame PF has a portion that is regarded as the same as
the block of attention CB having the size of 2 3 2 blocks
(affirmative judgment), at step S125 pieces of information
of "use of a preceding frame image," the reference size
(2 3 2), and the determined motion vector MV (see Fig.
6B) are described in the image restoration information
for the block of attention CB having the size of 2 3 2
blocks. Then the process moves to step S 132.
[0063] On the other hand, if it is judged at step S124
that no portion in the preceding frame PF is regarded as
the same as the block of attention CB having the size of
2 3 2 blocks (negative judgment), then it is judged at
step S126 whether or not a block of attention CB having
the size of a 1 3 1 block in the block of attention CB
having the size of 2 3 2 blocks coincides with a portion
of the preceding frame PF. If it is judged that the preced-
ing frame PF has a portion that is regarded as the same
as the block of attention CB having the size of a 1 3 1
block (affirmative judgment), at step S127 pieces of in-
formation of "use of a preceding frame image," the ref-
erence size (1 3 1), and the determined motion vector
MV are described in the image restoration information
for the block of attention CB having the size of a 1 3 1
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block. Then the process moves to step S130.
[0064] On the other hand, if it is judged at step S126
that no portion in the preceding frame PF is regarded as
the same as the block of attention CB having the size of
a 1 3 1 block (negative judgment), at step S128 the block
of attention CB having the size of a 1 3 1 block is sub-
jected to JPEG compression and resulting compressed
data is arranged in succession as a portion of JPEG-
compressed still image data 12 in the same manner as
in the first embodiment (see Fig. 3B). The JPEG com-
pression processing performed here is common process-
ing. At step S129, "presence of a compressed image" is
described in the image restoration information for the
block of attention CB having the size of a 1 3 1 block.
Then the process moves to step S130.
[0065] As for the manner of description of this informa-
tion at step S129, block-of-attention identification infor-
mation and the information "presence of a compressed
image" corresponding to it are assigned to each of R, G,
and B values of a still image according to a certain rule
so that these pieces of information can be recognized
also when the entire image restoration information is ex-
panded and restored after compression in PNG format.
[0066] At step S130, it is judged whether or not the
block of attention CB having the size of a 1 3 1 block is
the last block having the size of a 1 3 1 block in the block
of attention CB having the size of 2 3 2 blocks. If the
block of attention CB having the size of a 1 3 1 block is
not the last block having the size of a 1 3 1 block (negative
judgment), the next block having the size of a 1 3 1 block
is pointed at step S131 and the process returns to step
S126. On the other hand, if the block of attention CB
having the size of a 1 3 1 block is the last block having
the size of a 1 3 1 block (affirmative judgment), the proc-
ess moves to step S132.
[0067] At step S132, it is judged whether or not the
block of attention CB having the size of 2 3 2 blocks is
the last block having the size of 2 3 2 blocks in the block
of attention CB having the size of 4 3 4 blocks. If the
block of attention CB having the size of 2 3 2 blocks is
not the last block having the size of 2 3 2 blocks (negative
judgment), the next block having the size of 2 3 2 blocks
is pointed at step S132 and the process returns to step
S124. On the other hand, if the block of attention CB
having the size of 2 3 2 blocks is the last block having
the size of 2 3 2 blocks (affirmative judgment), the proc-
ess moves to step S134.
[0068] At step 134, it is judged whether or not the block
of attention CB having the size of 4 3 4 blocks is the last
block having the size of 4 3 4 blocks in the subject frame
CF. If the block of attention CB having the size of 4 3 4
blocks is not the last block having the size of 4 3 4 blocks
(negative judgment), the next block having the size of 4
3 4 blocks is pointed at step S135 and the process re-
turns to step S122. On the other hand, the block of at-
tention CB having the size of 4 3 4 blocks is the last block
having the size of 4 3 4 blocks in the subject frame CF
(affirmative judgment), the process moves to step S136.

[0069] At step S136, it is judged whether the subject
frame CF is the last frame or not. If the subject frame CF
is not the last frame (negative judgment), the next frame
is pointed at step S137 and the process returns to step
S121. On the other hand, if the subject frame CF is the
last frame (affirmative judgment), the process moves to
step S138 because it means that the JPEG-compressed
still image data 12 have just been completed. At step
S138, image restoration compressed information 13 is
generated by compressing the completed image resto-
ration information in PNG format. The thus-generated
JPEG-compressed still image data 12 and image resto-
ration compressed information 13 are stored in the web
server 1.
[0070] As compressed image data obtained by JPEG
compression are set in succession as portions of a still
image at step S128, they may exceed an assumed single-
still-image capacity of the client terminal 2. In this case,
as in the first embodiment, JPEG-compressed still image
data 12 is formed as plural still images.
[0071] A process that is executed by a display program
11 that corresponds the process shown in Fig. 5 which
is executed in the second embodiment to generate
JPEG-compressed still image data 12 and image resto-
ration compressed information 13 would be apparent to
those skilled in the art from the correspondence between
the processes shown in Figs. 2 and 4 which are executed
in the first embodiment and hence will not be described
in detail. Put in simple words, in the second embodiment,
the steps that follow step S215 in the process of Fig. 4
are changed to layered steps.
[0072] The above-described second embodiment pro-
vides, in addition to the advantages of the first embodi-
ment, advantages that the process of generating JPEG-
compressed still image data 12 and image restoration
compressed information 13 is simplified and the informa-
tion amount of the image restoration compressed infor-
mation 13 is decreased.

<Embodiment 3>

[0073] Fig. 7 is for description of a moving image re-
production method and a moving image reproduction
system according to a third embodiment of the invention.
The third embodiment is a modification of the first or sec-
ond embodiment. More specifically, the third embodi-
ment introduces transparency information. As shown in
Figs. 3A and 3B, a web server 1b used in the third em-
bodiment is provided with transparency information com-
pressed information 14 in addition to a display program
11, JPEG-compressed still image data 12, and image
restoration compressed information 13.
[0074] Like the image restoration compressed infor-
mation 13, the transparency information compressed in-
formation 14 is compressed information obtained by en-
coding in PNG format. And the transparency information
compressed information 14 can provide transparency in-
formation in the form of an alpha channel. The display
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program 11 is written so as to decode the transparency
information compressed information 14 using the same
vectors as for the JPEG-compressed still image data 12
and to reconstruct a moving image from the JPEG-com-
pressed still image data 12 by incorporating the trans-
parency information into it.
[0075] The employment of the transparency informa-
tion makes it possible to reproduce plural moving images
in superimposition by giving pieces of transparency in-
formation to plural respective moving images when they
are reproduced on the display screen 22 of the client
terminal 2.
[0076] In each of the above embodiments, JPEG is
employed as a method for compression-coding moving
image data into still image data. Alternatively, the PNG
method may be used for this purpose as in generating
image restoration compressed information 13. Thus,
PNG-compressed still image data can also be provided.

Industrial Applicability

[0077] For example, the moving image reproduction
method can be applied to reproduction of moving images
on smartphones.

Claims

1. A moving image reproduction method comprising:

dividing data of each of plural frames of a moving
image to be displayed on a client terminal using
a browser into blocks;
judging whether each of the blocks has same
information in the preceding frame;
obtaining compressed data by encoding each
block for which the preceding frame does not
have the same information by a method com-
patible with a still image decoder, the still image
decoder being incorporated as a standard com-
ponent in the browser;
preparing compressed still image data in which
the compressed data are arranged in succes-
sion;
describing, for each block, information indicating
presence/absence of the same information into
image restoration information;
preparing image restoration compressed infor-
mation by encoding the image restoration infor-
mation;
preparing a display program which is written in
a description language that can be interpreted
by the browser; and
causing the browser to execute the display pro-
gram to causes the client terminal to display the
reconstructed data of the moving image,
wherein the execution of the display program
comprises:

obtaining the image restoration information
and still image data by decoding the image
restoration compressed information and the
compressed still image data, respectively;
and then reconstructing the data of the mov-
ing image formed by the plural frames by
employing, for each block, one of (i) the in-
formation in the preceding frame in re-
sponse to the presence/absence informa-
tion of the block described in the image res-
toration information indicating "presence"
and (ii) image data of a corresponding block
of the still image data in response to the
presence/absence of the information of the
block described in the image restoration in-
formation indicating "absence".

2. The moving image reproduction method according
to claim 1, wherein
in describing the presence/absence information in
the image restoration information, for each block,
whose presence/absence information indicates
"presence," a motion vector indicating a positional
relationship with the preceding frame is described,
and
in reconstructing the data of the moving image, for
each block whose presence/absence information in-
dicates "presence," the information in the preceding
frame on the basis of the motion vector is employed.

3. The moving image reproduction method according
to claim 1 or 2, wherein
the still image decoder incorporated as the standard
component in the browser is a JPEG decoder.

4. The moving image reproduction method according
to claim 3, wherein
each of the blocks has a size of 8 3 8 pixels which
is a unit of processing of a JPEG encoder.

5. The moving image reproduction method according
to claim 2, wherein
the presence/absence information and the motion
vector in the image restoration information are cor-
related with R, G, and B values of image information,
and
the image restoration compressed information is
prepared by encoding the image restoration infor-
mation by a PNG method.

6. The moving image reproduction method according
to claim 1, wherein
in judging whether the preceding frame has the same
information, a range formed of n 3 n blocks being a
range for the judgment as to presence/absence of
same information is narrowed gradually by decreas-
ing k where n indicates 2k and k indicates an integer
that is larger than or equal to 1.
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7. The moving image reproduction method according
to claim 6, wherein
information indicating the range where the presence
of the same information is found is included in the
image restoration information.

8. The moving image reproduction method according
to claim 1, wherein
the description language is HTML5.

9. The moving image reproduction method according
to claim 1, further comprising:

preparing transparency information com-
pressed information by encoding information re-
lating to transparency of the moving image as
an alpha channel,
wherein the execution of the display program
further comprises: decoding the transparency
information compressed information, and
the data of the moving image is reconstructed
from the compressed still image data by incor-
porating the information relating to transparency
into the data of the moving image.

10. The moving image reproduction method according
to claim 1,
wherein in preparing the compressed still image da-
ta, the compressed still image data is prepared as a
plurality of divided compressed still image data in
accordance with a still image handling capacity of
the client terminal.

11. The moving image reproduction method according
to claim 1,
wherein the compressed still image data, the image
restoration compressed information, and the display
program are stored in web server that is connected
to the client terminal via a network.

12. A moving image reproduction system comprising:

a client terminal that is provided with a browser;
and
a web server that is connected to the client ter-
minal via a network,
wherein the web server includes compressed
still image data, image restoration compressed
information and a program,
the compressed still image data which is pre-
pared by dividing data of each of plural frames
of a moving image into blocks and, for each block
having no same information in the preceding
frame, and obtaining compressed data by en-
coding the block by a method compatible with a
still image decoder, where the still image decod-
er being incorporated in the browser as a stand-
ard component, and the compressed data are

arranged in succession in the compressed still
image data;
the image restoration compressed information
which is prepared by describing, for each block,
information indicating presence/absence of the
same information into image restoration infor-
mation, and encoding the image restoration in-
formation; and
the program which is written in a description lan-
guage that can be interpreted by the browser
and is to be downloaded to the client terminal
and executed by the browser, and
the program serves to
obtain the image restoration information and still
image data by decoding the image restoration
compressed information and the compressed
still image data, respectively,
reconstruct the data of the moving image formed
by the plural frames by employing, for each
block, one of (i) the information in the preceding
frame in response to the presence/absence in-
formation of the block described in the image
restoration information indicating "presence"
and (ii) image data of a corresponding block of
the still image data in response to the pres-
ence/absence of the information of the block de-
scribed in the image restoration information in-
dicating "absence", and
cause the client terminal to display the recon-
structed data of the moving image.
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