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(57) ABSTRACT 

When reproducing animation data stored in a data storing 
section (11), a data evaluation section (21) evaluates the 
complexity of the animation data before reproducing the 
animation data, and judges whether or not an animation 
reproducing section (12) can reproduce the animation data 
without problem. When the data evaluation section (21) 
judges that, because of insufficient function or throughput, 
the animation reproducing section (12) cannot directly 
reproduce the evaluated animation data, the data evaluation 
section (21) does not allow the animation reproducing 
section (12) to reproduce the animation data, and instead 
notifies a user that the reproduction is not possible. With this, 
it is possible to prevent defects that animation in which data 
of Some types are missing and animation having many 
missing frames are reproduced, even when animation repro 
ducing terminals having a variety of throughputs reproduce 
animation data having various complexities. 
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FIG. 3 
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FIG. 10 
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ANIMATION REPRODUCTION TERMINAL, 
ANIMATION REPRODUCING METHOD AND ITS 

PROGRAM 

0001. This application is Continuation Application of 
application Ser. No. 10/469,095 which claims priority from 
a national phase Application under 35 U.S.C. S. 371 of PCT 
International Application No. PCT/JP02/00810 which has an 
International filing date of Jan. 31, 2002, which designated 
the United States of America, the entire contents of both of 
which are enclosed herein by reference in their entirety. 

TECHNICAL FIELD 

0002 The present invention relates to an animation 
reproducing terminal, an animation reproducing method, 
and a program thereof which can prevent defects in anima 
tion where data of Some type is missing and the animation 
is reproduced, even when animation reproducing terminals 
having a variety of throughputs reproduce animation data 
having various complexities. 

BACKGROUND ART 

0003. In these years, portable terminal devices such as a 
cellular phone, a portable information terminal device, for 
example, have been widely used. In accordance with the 
development of communication networks and the more 
advanced functions of a terminal device itself, also has been 
used is a portable animation reproducing terminal capable of 
exchanging information intuitively and efficiently by repro 
ducing video images and animation. 
0004. Here, as an animation reproducing method, Japa 
nese Unexamined Patent Publication No. 275244/1998 
(Tokukaihei 10-275.244; published on Oct. 13, 1998) dis 
closes a method to display animation by transmitting key 
frames and interpolating the key frames. Further, Japanese 
Unexamined Patent Publication No. 225168/1999 (Toku 
kaihei 11-225168; published on Aug. 17, 1999) discloses a 
method to dynamically change video and audio reproducing 
quality by sending and receiving information regarding a 
transmission method/transmission format in addition to 
transmission data when transmitting bit stream indicating 
moving images. 

0005. However, due to the need for portability, the 
throughput such as function/performance of a portable ani 
mation reproducing terminal is set lower compared with a 
general-purpose desktop computer, thereby causing that 
there inevitably exist various device types having various 
throughput. As a result, when different animation data 
require a variety of throughputs for reproduction, one ani 
mation reproducing terminal may be able to reproduce 
animation data, but another animation reproducing terminal 
may not be able to reproduce the animation data at a 
sufficient speed or may not be able to reproduce all of the 
animation data. Consequently, when Such an animation 
reproducing terminal directly reproduces animation data, 
there is a problem that the intention of the creator may not 
be correctly conveyed. 
0006. In other words, a portable animation reproducing 
terminal is ideally desired to have (a) advanced functions 
Such as high resolution display and multiple tone gradation 
color display, (b) high computing power, (c) capability of 
plotting graphics and characters at high speed, and (d) 
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compact and light-weight with a long operating time. How 
ever, unlike a desktop computer, because of the need for 
portability, the portable animation reproducing terminal is 
difficult to satisfy all of those requirements of function, 
performance, dimensions, weight, and operating time. 
Accordingly, there are a wide variety of device types each 
having functions in accordance with its use. For example, 
for use whose main concern is the reduction of dimensions 
and weight, the device has limited functions. 
0007 As a result, when animation data is created and 
delivered in conformity to an animation reproducing termi 
nal having advanced functions, it is likely that some anima 
tion reproducing terminals cannot reproduce the animation 
data at a Sufficient speed due to an insufficient plotting and 
computing speed, for example, or cannot reproduce part of 
the animation data due to lack of function Such as Sound 
output, for example. Consequently, failure in outputting 
Sound, frame missing, etc. may prevent the intensions of the 
creator from being correctly conveyed. On the other hand, 
when animation data is created in conformity to a low 
function terminal and delivered, its expressiveness becomes 
poor. 

0008 Further, Japanese Unexamined Patent Publication 
No. 296.157/1999 (Tokukaihei 11-296.157: published on Oct. 
29, 1999) discloses a technique to ensure real time animation 
by not performing plotting of the graphics that was not 
plotted within an allotted time to reproduce one scene, when 
displaying animation. Further, the Publication also discloses 
a technique to display by priority the graphics whose plot 
ting is indispensable, in Such a manner that the graphics that 
were not plotted in a scene whose plotting was interrupted 
are plotted by priority in its Subsequent scene or that 
different graphics are given different priority of plotting in 
each scene. 

0009. However, with the technique disclosed in the Pub 
lication, the animation displayed by interrupting plotting 
differs from the original content of the animation. Further, 
the technique assumes a case where a frame rate is high. 
Thus, the effects are small in a case where a framerate is low 
and a frame rate varies in response to the throughput of a 
reproducing device as in the animation method described in 
Tokukaihei 10-275.244. 

0010. In view of the foregoing problems, the present 
invention has an objective to provide an animation repro 
ducing terminal, a method for reproducing animation, and a 
program for realizing the animation reproducing terminal 
causing that, even when animation reproducing terminals 
having a variety of throughputs reproduce animation data 
having various complexities, (A) an animation reproducing 
terminal having sufficient throughput directly reproduces the 
animation data, while (B) an animation reproducing terminal 
having insufficient throughput can prevent defects that ani 
mation in which data of some types are missing and anima 
tion having many missing frames are reproduced. 

SUMMARY OF INVENTION 

0011. In order to solve the foregoing problems, an ani 
mation reproducing terminal of the present invention that 
includes an animation reproducing section for reproducing 
animation data which express each frame of animation in a 
combination of a plurality of element graphics is character 
ized by including a data evaluation section for evaluating 
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complexity of animation data based on the number of 
element graphics contained in a frame of the animation data, 
before the animation reproducing section reproduces the 
animation data, the animation reproducing terminal judging 
whether or not the animation reproducing section is able to 
directly reproduce the animation databased on an evaluation 
result of the evaluation section, and for carrying out a 
predetermined processing when the reproducing section is 
not able to directly reproduce the animation data, the pre 
determined processing being for a case where the reproduc 
ing section has an insufficient ability. 
0012. With this arrangement, the data evaluation section 
evaluates the complexity of animation data based on the 
number of element graphics contained in a frame of the 
animation data. With this, the animation reproducing termi 
nal judges whether or not the animation reproducing section 
can directly reproduce the animation data based on an 
evaluation result of the data evaluation section. When the 
animation reproducing section cannot directly reproduce the 
animation data, the animation reproducing terminal can 
carry out a predetermined processing prepared for a case 
where the reproducing section has an insufficient ability. For 
example, the animation reproducing terminal may notify the 
user of the incapability of reproduction, convert the anima 
tion data into animation data reproducible by the animation 
reproducing section, or, when the animation data is sent 
from a server, request the server to resend animation data in 
a format reproducible by the animation reproducing section. 
On the other hand, when the animation reproducing section 
has throughput enough for reproducing the animation data, 
the animation reproducing terminal allows the animation 
reproducing section to reproduce the animation data. 
0013 With this arrangement, the complexity of each 
animation data to be reproduced by the animation reproduc 
ing section is evaluated based on the number of element 
graphics contained in the animation data, and whether or not 
the animation reproducing section can directly reproduce the 
animation data is judged based on the judgment result. Thus, 
this judgment requires a computing amount Smaller than in 
a case where the animation data is actually reproduced. 
0014 Further, the complexity of animation data is evalu 
ated before the animation reproducing section reproduces 
the animation data, and when the animation data cannot be 
directly reproduced, a predetermined processing is carried 
out. This prevents an animation reproducing terminal having 
insufficient throughput from directly reproducing the ani 
mation data. 

0015. As a result, with a small computing amount, it is 
possible to prevent defects such that animation having many 
missing frames is reproduced when an animation reproduc 
ing terminal having insufficient throughput tries to repro 
duce too complicated animation data for the throughput, and 
Such that the intention of animation cannot be conveyed 
when an animation reproducing terminal incapable of out 
putting Sound tries to reproduce animation data containing 
Sound. 

0016 Namely, with the animation reproducing terminal, 
a throughput required for reproducing animation is preesti 
mated so that, when the animation data is judged as irre 
producible, it is possible to stop reproducing the animation 
data; it is possible to simplify the animation data into a 
reproducible form; and it is possible to request simplified 

May 3, 2007 

animation data to be resent. This can prevent unintended 
degradation of animation quality. 
For a fuller understanding of the nature and advantages of 
the invention, reference should be made to the ensuing 
detailed description taken in conjunction with the accom 
panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0017 FIG. 1 in accordance with an embodiment of the 
present invention is a block diagram showing chief members 
of an arrangement of an animation reproducing terminal; 
0018 FIG. 2 is an explanatory diagram showing an 
example of animation data reproduced by the animation 
reproducing terminal; 
0019 FIG. 3 is an explanatory diagram showing an 
example of a key frame reproduced based on the animation 
data; 
0020 FIG. 4 is an explanatory diagram showing an 
example of a frame reproduced based on the animation data; 
0021 FIG. 5 is an explanatory diagram showing another 
example of a key frame reproduced based on the animation 
data; 
0022 FIG. 6 is an explanatory diagram showing an 
example of a screen of the animation reproducing terminal 
where the incapability of reproduction is notified; 

0023 FIG. 7 in accordance with another embodiment of 
the present invention is a block diagram showing chief 
members of an arrangement of an animation reproducing 
terminal; 
0024 FIG. 8 is an explanatory diagram showing conver 
sion rules which are referred to by the animation reproduc 
ing terminal when converting animation data; 
0025 FIG. 9 is an explanatory diagram showing an 
example of animation data after conversion; 
0026 FIG. 10 is an explanatory diagram showing an 
example of a key frame reproduced based on the animation 
data; 

0027 FIG. 11 in accordance with a further embodiment 
of the present invention is a block diagram showing chief 
members of arrangements of an animation reproducing 
terminal and a server device; 
0028 FIG. 12 is an explanatory diagram showing a 
screen that reproduces the most complicated animation data, 
which is an example of animation data sent by the server 
device; 
0029 FIG. 13 is an explanatory diagram showing a 
screen that reproduces second most complicated animation 
data, which is an example of animation data sent by the 
server device; 
0030 FIG. 14 is an explanatory diagram showing a 
screen that reproduces the simplest animation data, which is 
an example of animation data sent by the server device; 
0031 FIG. 15 is an explanatory diagram showing a 
correspondence table referred to by the server device when 
selecting animation data to be resent to the animation data 
terminal; 
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0032 FIG. 16 in accordance with yet another embodi 
ment of the present invention is a block diagram showing 
chief members of an arrangement of an animation repro 
ducing terminal; and 
0033 FIG. 17 is an explanatory diagram showing con 
version rules which are referred to by the animation repro 
ducing terminal when converting animation data. 

DETAILED DESCRIPTION 

First Embodiment 

0034. The following will explain an embodiment of the 
present invention with reference to FIGS. 1 through 6. 
Namely, an animation reproducing terminal 1 in accordance 
with the present embodiment is a device suitably used for a 
portable terminal Such as a cellular phone and a portable 
information terminal device, for example. As shown in FIG. 
1, the animation reproducing terminal 1 is provided with a 
data storing section 11 for storing animation data indicating 
animation which is delivered via a recording medium, 
communication, and other means, and an animation repro 
ducing section (reproducing means) 12 for reproducing the 
animation data. 

0035. The following will explain a case where the ani 
mation reproducing section 12 reproduces animation data in 
a key frame format as an example of animation data. 
Animation data A includes one or more ordered key frame 
data KF, as described in Tokukaihei 10-275244, for 
example. Each key frame data KF indicates a key frame 
among frames that constitute animation. Frames between the 
key frames are created based on the key frame data KF by 
the animation reproducing section 12. 
0036) The key frame data KF includes one or more 
graphic data Ed corresponding to a graphic Id (see FIG. 3) 
that constitutes the key frame, such as a polygon, closed 
curve, segment, curve, or circle, as shown in FIG. 2, for 
example. Further, the key frame data KF may include 
character string data ES indicating a character and sound 
data Ed indicating Sound. 
0037. Further, the animation data A may contain time 
information indicating a time between key frames, relation 
of correspondence among graphics and character strings in 
each key frame, and the like, so as to reproduce animation 
by interpolation between a plurality of key frames. 
0038. When reproducing the animation data A, the ani 
mation reproducing section 12 sequentially extracts the key 
frame data KF, and interpolates the key frame data KF if 
necessary. Further, after extracting the graphic data Ed and 
the character data Es of the key frame from each interpolated 
or extracted frame data F, the animation reproducing section 
12 combines the graphic Id and a character Is, which are 
respectively indicated by the graphic data Ed and the char 
acter data Es, so as to form one frame. The frame can be 
displayed on a screen, as shown in FIG. 3, 4, and 5, for 
example. 

0039 Here, FIGS. 3 and 5 show key frames created from 
the key frame data KF, as detailed later, and FIG. 4 shows 
a frame created by interpolating both the key frames. 
0040. The above frames are sequentially displayed, 
thereby displaying moving animation. Further, when the key 
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frame data KF includes Sound data Ea, the animation repro 
ducing section 12 can reproduce the Sound of a file indicated 
by the sound data Ea, in Synchronism with the key frames. 

0041 Further, the animation reproducing terminal 1 in 
accordance with the present embodiment is provided with a 
data evaluation section 21 for evaluating the complexity of 
the animation data A before the animation reproducing 
section 12 reproduces the animation data. The data evalua 
tion section 21 evaluates the animation data A, estimates a 
throughput required for the animation reproducing section 
12 to reproduce the animation data A, and judges whether 
the animation reproducing section 12 has throughput Sufi 
cient for reproducing the animation data A. Note that the 
data evaluation section 21 corresponds to data evaluation 
means and control means as recited in the claims. 

0042 Specifically, the data evaluation section 21 in 
accordance with the present embodiment extracts different 
types of data, Such as the graphic data Ed, character data Es, 
and Sound data Ea, for example, from the animation data A, 
and estimates their throughputs required for reproduction 
using methods corresponding to respective types. Then, the 
data evaluation section 21 Sums the throughputs after mul 
tiplying weighing factors predetermined for respective data 
types, so as to calculate an overall evaluation value of the 
animation data A. 

0043 More specifically, when calculating a throughput of 
the graphic Id, the data evaluation section 21 in accordance 
with the present embodiment extracts the graphic data Ed 
from each key frame of the animation data A, and sums the 
number of vertices of the graphic Id that is plotted based on 
the graphic data Ed. 

0044) Here, though there are various types of graphics, 
when the animation reproducing section 12 plots the graph 
ics Ed, a throughput required for plotting the graphic data Ed 
depends on the numbers of vertices and sides that constitute 
each graphic Id, and an area to be painted. Further, when the 
key frames are interpolated, a throughput required for the 
interpolation depends on the number of vertices that con 
stitute each graphic Id. Here, the number of sides is roughly 
determined by the number of vertices. Therefore, by esti 
mating a throughput required for plotting the graphic Ed 
based on the number of vertices, it is possible to roughly 
estimate the throughput required for plotting the graphic Ed, 
while requiring a computing amount much smaller than in a 
case where the estimation is based on the numbers of 
vertices and sides, and the painting area altogether. 

0045. The relation between a throughput required for 
interpolation and the number of vertices will be explained in 
further detail. When the key frames are interpolated, the 
coordinates of vertices that constitute each graphic in a 
frame created by the interpolation are contained in both 
precedent and Subsequent key frames of the created frame, 
and calculated by interpolating the coordinates of vertices of 
each corresponding graphic in both the key frames. The 
following will explain linear interpolation as an example. 
Where a time between an (n-1)th key frame and an nth key 
frame is to second, and a vertex having an X-y coordinate 
(xn-1), yn-1) in the (n-1)th key frame corresponds to a 
vertex having an x-y coordinate (xn, yn) in the nth key 
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frame, an x-y coordinate (xm), yn) corresponding to both 
the vertices in a frame t second after the (n-1)th key frame 
is expressed as follows. 

0046. Further, in interpolating methods other than the 
linear interpolation, the coordinates of vertices in a frame 
created by the interpolation are also calculated from the 
coordinates of corresponding vertices. Namely, a throughput 
required for creating the frame depends on the number of 
corresponding vertices. 

0047. Further, as for character strings, a throughput for 
the animation reproducing section 12 to reproduce charac 
ters depends on the number of characters. Accordingly, the 
data evaluation section 21 also extracts the character data Es 
from each key frame that constitutes the animation data, and 
Sums the number of characters in the character strings that 
is displayed based on the character data Es. 

0.048. Further, the data evaluation section 21 prestores 
values corresponding to throughputs for each file format that 
stores sound. When a storing sound file is identified based on 
the Sound data Ed contained in the animation data, the data 
evaluation section 21 acquires a value corresponding to a 
format for storing Sound. Here, the formats for storing sound 
into a file include various formats such as wave format and 
MP3 (Mpeg1 Layer3) format, for example. Data compres 
sion format such as the MP3 format, for example, requires 
processing for data expansion upon reproduction. A through 
put for this processing depends on the formats, and thus can 
be estimated by the formats. 

0049 Further, values corresponding to the sum of verti 
ces, the sum of the number of characters, and the Sound 
format are added together after respectively multiplied by 
predetermined weighing factors, and a throughput required 
for reproducing the animation data is estimated. Then, the 
estimated throughput, as a value indicating the throughput of 
the animation reproducing section 12, is compared with a 
preset reference value. When the estimated throughput 
exceeds the reference value, the data evaluation section 21 
judges that the throughput of the animation reproducing 
section 12 is insufficient to reproduce the animation data A. 

0050 For example, the key frame shown in FIG. 3 
includes graphics IS1. Id2, and Id3, and is reproduced 
together with a sound file in the wave format, as described 
later. Namely, the number of vertices is seven, the number 
of characters is five, and the sound file format is the wave 
format. Further, in the data evaluation section 21 in accor 
dance with the present embodiment, the weighing factor for 
vertex is set to 1, the weighing factor for the number of 
characters is set to 5, and the weighing factor for the Sound 
file in the wave format is 100. The reference value of the 
data evaluation section 21 is set to 100. 

0051 Namely, the data evaluation section 21 estimates 
the complexity of the key frame, namely, a throughput 
required for reproduction to be 7x1 +5x5+1x100-132. This 
value is larger than 100, and thus the animation data is 
judged as irreproducible. 

0.052 Note that the weighing factors represent a ratio of 
throughputs required for processing for each of the different 
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data types contained in the animation data A, and differ from 
one animation reproducing terminals 1 (animation reproduc 
ing sections 12) to another. 
0053 For example, in an arrangement wherein the ani 
mation reproducing section 12 prestores characters as bit 
map data and directly plots the bit map data per character 
when plotting, a throughput required for displaying charac 
ters is Smaller compared with an arrangement wherein the 
animation reproducing section 12 stores characters as out 
line data and expands the outline data into bit map data when 
plotting. Thus, the arrangement in which the animation 
reproducing section 12 stores bit map data has a weighing 
factor set Smaller than in an arrangement to store outline 
data. Further, in an animation reproducing section 12 includ 
ing special hardware for Sound reproduction Such as a circuit 
for reproducing (expanding) sound that is stored in a par 
ticular format, and a sound generating circuit, the weighing 
factor for the Sound data Ea is set lower than in an arrange 
ment without special hardware where computing means 
Such as a CPU executes a program to reproduce Sound. 
0054 Based on the evaluation result, the data evaluation 
section 21 judges that the animation reproducing section 12 
cannot directly reproduce the animation data A, when the 
animation data A contains data whose type cannot be repro 
duced by the animation reproducing section 12, or when the 
animation reproducing section 12 does not have Sufficient 
ability to reproduce the data even though the data type can 
be reproduced by the animation reproducing section 12, for 
example. In this case, the data evaluation section 21 notifies 
the user of the incapability of direct reproduction by show 
ing display on the screen of the animation reproducing 
terminal 1, as shown in FIG. 6, for example. 
0055. On the other hand, as a result of the evaluation of 
animation data, if the data evaluation section 21 judges that 
the animation reproducing section 12 has sufficient ability to 
reproduce the animation data, the data evaluation section 21 
allows the animation reproducing section 12 to reproduce 
the animation data. 

0056. Here, in an arrangement to start reproducing any 
animation data A without evaluating the complexity of the 
animation data A, as in the conventional technique, the 
animation reproducing section tries to reproduce the anima 
tion data A including Sound, even when the animation 
reproducing section cannot reproduce Sound data, for 
example. As a result, the animation reproducing section 
reproduces the animation without sound. This may prevent 
the user from perceiving the intention of the creator. 
0057. Further, in the conventional technique, the anima 
tion reproducing section may try to reproduce the animation 
data A, the reproduction exceeding the throughput of the 
animation reproducing section. In this case, due to the 
insufficient throughput of the animation reproducing section 
12, the animation reproducing section 12 cannot reproduce 
the animation at an original frame rate as intended by the 
creator, thereby causing that frames are frequently missing. 
0058. Here, if the frame missing occurs with the same 
frequency from beginning to end, the user may give an 
instruction to stop reproducing when seeing a first portion of 
the animation, and use a different animation reproducing 
terminal having higher throughput to reproduce the anima 
tion. With this, the animation can be reproduced as intended 
by the creator, even though this entails some complication. 
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0059. However, when the frame missing occurs in the 
middle of the animation, the user completely has seen a 
portion of the animation before the frame missing occurs, 
and, albeit incompletely, sees the portion where the frame 
missing occurs. Thus, even when a different animation 
reproducing terminal is used to reproduce the animation 
again, the animation thus seen again may give a different 
impression from the animation when seen on the different 
animation reproducing terminal from the beginning. In 
particular, as for animation that is highly unpredictable and 
aims to give a strong impact, impressions in both the cases 
widely differ. 

0060. In contrast, in the animation reproducing terminal 
1 shown in FIG. 1, before the animation reproducing section 
12 reproduces animation data, the data evaluation section 21 
evaluates the complexity of each animation data A, judges 
whether the animation reproducing section 12 can reproduce 
the animation data A without problems, and notifies the user 
that the animation reproducing section 12 cannot reproduce 
the animation data A if that is the case. This can prevent Such 
defects as to reproduce animation having many missing 
frames and lacks data of Some types, such as Sound, for 
example. As a result, it is possible to realize the animation 
reproducing terminal 1 that can correctly convey the inten 
tion of the creator of the animation to users. 

0061 Note that FIG. 4 explains a case where lack of a 
Sound reproducing function is notified when the animation 
reproducing section 12 without the sound reproducing func 
tion tries to reproduce the animation data A. When the 
animation reproducing section 12 cannot reproduce the 
animation data A because of its insufficient throughput, this 
reason is displayed. In this case, the data evaluation section 
21 in accordance with the present embodiment calculates an 
valuation value for each data type contained in the animation 
data A, and Sums the evaluation values after respectively 
multiplying the weighing factors, thereby evaluating the 
complexity of the animation data A. Thus, the data evalua 
tion section 21 may judge the reason why the animation 
reproducing section 12 cannot reproduce the animation data 
A by referring to the evaluation value for each data type, and 
display the reason thus judged. 

0062 For example, where the reference value is 100, and 
evaluation values of the graphic data Ed, character data Es, 
and Sound data Ea after multiplied by the weighing factors 
are 7, 25, and 100 respectively, as in the example as 
described above, the data evaluation section 21 can judge 
that the reproduction is not possible because the evaluation 
value with respect to the sound data Ea is large, and can 
notify the user that the reproduction is not possible because 
of the sound. 

0063) Note that, for convenience, the above explanation 
dealt with a case where a simple animation data A Such as 
the animation data A containing one character data Es, two 
graphic data Ed and Sound data Ea may or may not be 
reproduced by the animation reproducing section 12 having 
a certain level of throughput, as an example of throughput 
that the animation reproducing section 12 has. In this 
example, the sound data much contributes to the evaluation 
value. However, actually, the animation reproducing section 
12 can reproduce a little more complicated animation data A, 
and thus the sound data contributes less to the evaluation 
value. 
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0064. Further, in the above explanation, when the data 
evaluation section 21 evaluates the animation data A, the 
data evaluation section 21 evaluates graphics based on the 
number of vertices by assuming the Vertices that constitute 
the graphic data Ed contained in a frame as element graph 
ics, but the method to evaluate graphics is not limited to this. 
For example, the complexity of the animation data A may be 
evaluated based on the number of the graphics Id them 
selves, or the number of edges that define the graphics Id, as 
the element graphics. Note that a throughput required for 
plotting the graphics Id varies in accordance with the 
number of vertices and edges. Furthermore, the number of 
edges depends on the number of vertices. Thus, by evalu 
ating the complexity of the animation data Abased on the 
number of vertices, the computing amount can be reduced 
without significantly lowering the accuracy. 

0065. Further, in the key frame format, the contribution 
of the number of vertices to the computing amount required 
for reproduction is larger than that in the frame format. Thus, 
by employing vertices as the element graphics, it is possible 
to evaluate the complexity of the animation data A accu 
rately with a smaller computing amount. 

0066 Note that, the data evaluation section 21 may 
evaluate not only the number of element graphics, but also 
the plotting method of the element graphics, including, for 
example, whether the polygon is painted or not and whether 
the segment is a broken line or not. In this case, only by 
adding a computing amount drastically Smaller than a com 
puting amount for actual plotting, such as the judgment on 
whether or not the polygon is painted and the judgment on 
line types, the difficulty for plotting the element graphics can 
be evaluated. Namely, it is possible to evaluate the com 
plexity of the animation data A more accurately than calcu 
lating the complexity only by the number of element graph 
1CS 

0067 Further, the above explanation dealt with a case 
where the animation reproducing section 12 reproduces the 
animation data A in the key frame format, but the method is 
not limited to this. The present invention can be applied to 
a case where the animation reproducing section 12 repro 
duces animation by consecutively switching a plurality of 
bitmap images to display. Further, as an example of an 
animation transmission method using bitmap images, data 
compression that utilizes similarity among bitmap images 
that constitute animation, such as MPEG (Moving Picture 
Expert Group) and QUICKTIME (Trademark), for example, 
can be applied to a case for reducing an amount of data. 

0068. Note that, when the animation data A is animation 
data in the frame format, wherein predetermined instructions 
for plotting graphics and characters or for reproducing Sound 
are combined to form frames in the animation, the number 
and content of the instructions significantly vary the 
throughput that the animation reproducing section 12 
requires for reproduction. As a result, in animation in the 
frame format or the key frame format, even when frame 
missing does not occur in the beginning, frame missing may 
frequently occur in the middle of the animation. Further, in 
the animation in the frame format, as described above, by 
evaluating the throughput based on the number of vertices of 
the graphics, it is possible to roughly calculate a throughput 
required for reproduction with high accuracy, while requir 
ing a computing amount drastically smaller than the com 
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puting amount when additionally evaluating the computing 
amount required for reproduction and a painting area. Thus, 
when applied to a case where the animation reproducing 
section 12 reproduces animation in the frame format, espe 
cially a great effect is obtainable. 

0069. Further, when the animation data A is in the key 
frame format, the animation reproducing section 12 needs to 
interpolate frames between key frames based on the respec 
tive key frames. Here, a throughput required for the inter 
polation widely increases or decreases depending on the 
number and content of the instructions. Thus, when applied 
to a case where the animation reproducing section 12 
reproduces animation in the key frame format, especially a 
great effect is obtainable. 
0070 The following will explain in detail a data structure 
of the animation data A in the key frame format, which is 
reproduced in the present embodiment, and the operation of 
the animation reproducing section 12 when reproducing the 
animation data A. 

0071 Namely, the graphic data Ed contained in the 
animation data A includes information for plotting each of 
the graphics that constitute the key frame. For example, this 
information includes shape information indicating the shape 
of the graphic to be plotted. Such as a straight line, curved 
line, and circle; position information indicating the position 
(range) of the graphic to be plotted, such as the position, 
size, and rotation angle of the graphic; color information 
indicating the color of the graphic; and line information 
indicating the line width and line type (broken line, dotted 
line, etc.) that express the graphic. The character data Es 
contains information for displaying a character in the key 
frame, including content information indicating the content 
of a character String, font information indicating a font for 
display; position information indicating the position (range) 
of the character, Such as the position, size, and rotation angle 
of the character; and color information of the character, for 
example. Further, the Sound data Ea contains a file name of 
a sound file, for example. 
0072 For example, the key frame data KF for plotting the 
key frame that contains the character String Isl, a triangle 
graphic Id2, and a rectangle graphic Id3, as shown in FIG. 
3, includes respectively corresponding character data ES1, 
graphic data Ed2 and Ed3. Further, the key frame data KF 
also includes sound data Ea4. 

0073. The character data Es1 is a command “(text “hello” 
... ) indicating character String data and indicating the 

content of the character string (hello). The command 
includes an element indicating a display position “(POS . . 
.), an element indicating a direction of the character string 
“(direction . . . ), an element indicating a font “(font. . . ). 
an element indicating the size of the character string "(size 
. . . ), and an element indicating the color of the character 
string “(color . . . ). The display position is specified by the 
origin coordinate of the character string, and the color is 
specified by the combination of a red component value, a 
green component value, and a blue component value. 
0074 The graphic data Ed2 indicating the triangle 
graphic Id2 is a command “(triangle . . . ) indicating the 
plotting of a triangle. This command includes an element 
indicating a display position “(POS . . . ), an element 
indicating a method to plot the sides “(line . . . ), and an 
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element indicating a method to plot inside the triangle “(fill 
. . . ). The display position is specified by the coordinates 
of the respective vertices. The method to plot the sides are 
specified by an element indicating the line width “(width . . 
..) in addition to the color as in the character. On the other 
hand, in the example of FIG. 2, the method to plot the inside 
is specified by the color as in the character. Likewise, the 
graphic data Ed3 indicating the rectangle graphic Id3 is a 
command “(rectangle . . . ) indicating the plotting of a 
rectangle, and includes elements similar to the triangle. Note 
that, the graphic data Ed3 does not include an element 
indicating the inside, but in this case, the animation repro 
ducing section 12 processes the inside as in a case where a 
predetermined stipulated value (default value) is specified. 
0075. The sound data Ea4 is a command indicating the 
reproduction of Sound “(sound . . . ), and includes an 
element indicating the entity of the sound data “(file . . . ). 
In the present embodiment, the entity of the sound data is 
specified by a file name of the file that stores required data 
for reproducing the sound. Note that, in FIG. 2, data Es1 
through ES4 are described as the character Strings that 
include elements and commands, but data Es1 through ES4 
may be binary data as long as the data can identify the 
respective elements and the respective commands. Further, 
the above explanation dealt with a case where the entity of 
the sound data is in a different file as an example, but the 
entity may be contained in the key frame data KF. 
0076. The key frame data KF includes instructions for 
advanced expression of graphics and characters, such as a 
variety of color specifications, line widths, or font types, and 
instructions for Sound reproduction. It is thus assumed here 
that the key frame data KF is reproduced by an animation 
reproducing section 12 having advanced functions, namely 
an animation reproducing section 12 having high throughput 
for plotting graphics and characters, functions for high 
resolution display and multiple tone gradation color display, 
and a sound reproducing function. 
0077. When the animation reproducing section 12 
extracts the key frame data KF shown in FIG. 2 from the 
animation data A, the animation reproducing section 12 
displays the key frame of FIG. 3 including the character Isl 
and the graphics Id2 and Id3, and reproduces the Sound 
indicated by the sound data Ea4, based on the data Es1 
through ES4. 
0078. Further, if a key frame subsequent to the key frame 

is specified to be as shown in FIG. 5 by another key frame 
data in the animation data A, the animation reproducing 
section 12 creates an intermediate frame as shown in FIG. 4, 
based on both the key frame data. Note that, when plotting 
key frames and frames, the coordinates indicated by key 
frame data may be converted into the coordinates in con 
formity to the display screen of the animation reproducing 
terminal 1 if necessary. 
0079 Specifically, based on command types, the appear 
ance order of the commands, or other data (not shown) in the 
key frame data, the animation reproducing section 12 judges 
that the character Isl corresponds to a character Is 11, and the 
graphics Id2 and Id3 correspond to graphics Id12 and Id13, 
respectively. Thus, when linearly interpolating one frame, 
the animation reproducing section 12 displays a character 
Is21 in the middle position of the character Island Is 11, as 
shown in FIG. 4. A triangle graphics Id22 is displayed in the 
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middle position and size of the graphics Id2 and Id12. A 
rectangle graphics Id23 is displayed in the middle position 
and size of the graphics Id3 and Id13. Note that, their sizes 
and positions can be acquired by referring to data contained 
in the key frame data (for example, Es1 through Ed3). 
Further, this explanation dealt with a case of linear interpo 
lation, namely equal division, as an example, but the inter 
polation may be carried out by other methods such as 
non-linear interpolation using a predetermined function as 
long as a desired number of frames can be created from the 
key frame data. 
0080 With this, when the animation reproducing section 
12 can directly reproduce the animation data A, the anima 
tion reproducing section 12 can reproduce animation 
Smoothly in Synchronism with Sound by appropriately inter 
polating the key frame data KF. 
0081. On the other hand, when the complexity of the 
animation data A exceeds the throughput of the animation 
reproducing section 12, or when the animation data A 
contains data that cannot be reproduced by the animation 
reproducing section 12, the evaluation which is made before 
reproduction by the data evaluation 21 as described above 
prevents the animation reproducing section 12 from repro 
ducing the animation data A. This prevents inappropriate 
animation reproduction beforehand. 

Second Embodiment 

0082 Incidentally, in the animation reproducing terminal 
1 in accordance with First Embodiment, when the data 
evaluation section 21 judges that the animation reproducing 
section 12 cannot directly reproduce the animation data A, 
the data evaluation section 21 does not instruct the anima 
tion reproducing section 12 to reproduce the animation data 
A, and instead notifies the user that the reproduction is not 
possible. 

0083. On the other hand, the present embodiment will 
explain a case in which, when the data evaluation section 21 
judges that the animation reproducing section 12 cannot 
directly reproduce the animation data A, the animation data 
A is simplified to such a degree as to be reproducible by the 
animation reproducing section 12. 
0084 Namely, as shown in FIG. 7, an animation repro 
ducing terminal 1a in accordance with the present embodi 
ment is provided with a data conversion section (control 
means) 22 for converting the animation data A, in addition 
to the arrangement of FIG.1. When the judgment of the data 
evaluation section 21 is irreproducible, the data conversion 
section 22 simplifies the animation data A Such a degree as 
to be reproducible by the animation reproducing section 12, 
based on conversion rules prestored in a conversion rule 
storing section 23. 
0085. With this, in the animation data A, the data that 
cannot be reproduced by the animation reproducing section 
12 is deleted or is converted into a reproducible format. 
Further, the data is simplified if the data is so complicated 
that the throughput of the animation reproducing section 12 
cannot display the animation. As a result, the animation 
reproducing section 12 that cannot directly reproduce the 
animation data A can reproduce the animation data A to the 
extent possible. 
0086. In this case, before the animation data A is repro 
duced, the data evaluation section 21 also evaluates the 
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complexity of the animation data A. Thus, as in First 
Embodiment, it is possible to prevent the problem of ani 
mation reproduction with many frames being missing, 
which is caused by directly reproducing the animation data 
A. 

0087. The following will explain in detail conversion 
operations, in a case where animation data that contains (i) 
the graphic data Ed2 and Ed3 whose line widths are speci 
fied and (ii) the sound data Ea4 is reproduced by an 
animation reproducing section 12 which is only capable of 
displaying monochrome two tone gradations in low resolu 
tion without a sound reproducing function. 

0088 Namely, as shown in FIG. 8, the conversion rule 
storing section 23 stores conversion rules in a table form that 
lists combinations of patterns before conversion and after 
conversion. Here, in FIG. 8, “*” in the column of the 
patterns before conversion indicates that “*” matches any 
character string, and “*” in the column of the patterns after 
conversion indicates that the pattern before conversion 
remains unconverted. 

0089 For example, the first row of the conversion table 
shown in FIG. 8 indicates that the position information is not 
converted at all, and the second row indicates that the line 
color is compulsorily converted into a particular color (in 
this case, white indicated by “255, 255, 255'), irrespective 
of any original line color except black. The third through 
seventh rows are blank in the columns of the patterns that 
have been subject to conversion. This indicates that line 
width, inside painting, character font and size, and Sound are 
deleted irrespective of the description which has been made 
before conversion. 

0090 When instructed to convert the animation data A, 
the data conversion section 22, which stores the conversion 
table, finds a portion corresponding to (matching) the pattern 
which has not yet been subject to conversion from each key 
frame data KF in the animation data A, and replaces that 
portion with the pattern which has been subject to conver 
sion. Thus, the key frame data KF shown in FIG. 2 is 
converted into key frame data KFa shown in FIG. 9. 

0091 Here, in the key frame data KFa that has been 
Subject to conversion, the color of the graphics (characters) 
is made into a binary (monochrome) in accordance with the 
ability of the animation reproducing section 12 to display 
monochrome two tone gradations, and the sides (lines) are 
converted to “(255, 255, 255) (Ed2a, Ed3a) indicating 
white, no matter what the original color is. Further, the 
element regarding the method to plot the inside “(fill . . . ). 
Such as painting color information (attribute), is deleted so 
as not to paint the graphics. Further, the element indicating 
the side width of the graphics “(width . . . ) is deleted in 
accordance with the display ability in low resolution, and 
thus the sides are plotted in a predetermined width, no matter 
how wide the original width is. Likewise, the attributes 
indicating character font and size are omitted in accordance 
with only one font type, and thus the characters are dis 
played in predetermined font and size (Es1a). Further, the 
sound data Ea4 shown in FIG. 2 is omitted from the key 
frame data KFa in accordance with the animation reproduc 
ing section 12 of the present embodiment without a Sound 
reproducing function. With this, when displaying the key 
frame data KFa after conversion, displayed is a key frame 
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composed of the graphics (character) Isla through Id3a 
which are reproducible by the animation reproducing section 
12, as shown in FIG. 10. 
0092 Incidentally, the above explanation dealt with the 
case where the data conversion section 22 finds a character 
string that matches the pattern that has not been Subject to 
conversion from the key frame data KF, and replaces the 
character string with the pattern that has been Subject to 
conversion. With this converting method, the processing 
Such as pattern collation and character string replacement, 
which requires a comparatively smaller computing amount, 
can delete the data, command, or element that the animation 
reproducing section 12 does not have. Further, the pattern 
collation and character String replacement also can convert 
the data, command, or element into a predetermined value. 
0093. Therefore, when the animation data A contains the 
data that cannot be reproduced by the animation reproducing 
section 12, or when, even though the data is of type that can 
be reproduced, the key frame data KF partly contains an 
irreproducible command or element, it is possible to Surely 
detect Such cases with a small computing amount, and can 
delete the data, command, or element or can convert the 
data, command or element into those reproducible by the 
animation reproducing section 12. 
0094. On the other hand, as another conversion method, 
the following will explain a case where, when the data 
conversion section 22 approximates the graphics having a 
complicated shape in the animation data A by graphics 
having a shape which can be plotted with low throughput, 
the approximation accuracy is adjusted in accordance with 
the throughput of the animation reproducing section 12. 
0.095 A case where a curve is approximated by segments 
will be explained as an example of the approximation. When 
the data evaluation section 21 judges that the animation 
reproducing section 12 cannot directly reproduce the ani 
mation data A because the key frame data KF in the 
animation data A contains a curve, the data conversion 
section 22 approximates the curve by a plurality of seg 
mentS. 

0096. In this case, accurate approximation using many 
segments produces a graphic similar to the original curve, 
but increases a throughput for plotting. On the other hand, 
approximation using a small number of segments can reduce 
a throughput required for plotting, but lowers its accuracy, 
and a displayed graphic has a shape quite different from the 
original curve. 
0097. In the present variation, in order to express the 
original graphic as precise as possible, the data evaluation 
section 21 evaluates the animation data to estimate its 
throughput for plotting, and adjusts the approximation accu 
racy of the data conversion section 22 in conformity to the 
throughput of the animation reproducing section 12. 
0.098 For example, when a key frame data KF is com 
posed of graphic data Ed indicating ten curves, a curve 
approximated by segments has 21 vertices, where an initial 
value of the number of segments for approximating a curve 
is 20. Thus, in the case of the above-described evaluation 
method, the data evaluation section 21 evaluates that the 
evaluation value of the key frame data KF is 210 in the 
accuracy of the initial value. Since the reference value 
indicating the throughput of the animation reproducing 
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section 12 is 100, as described above, the data evaluation 
section 21 estimates that, with this accuracy, the throughput 
is insufficient to display animation at a Sufficient speed. 
Accordingly, the data evaluation section 21 lowers the 
accuracy for approximating a curve so that the evaluation 
value falls within the reference value. 

0099 When it is assumed that the number of segments 
approximating a curve is n, a curve approximated with the 
segments has (n+1) vertices, and thus the evaluation value of 
a key frame that contains the graphic data Ed including 10 
curves is 10(n+1). Therefore, the data evaluation section 21 
derives ns 9 from 10(n+1)2 100, and instructs the data 
conversion section 22 to approximate a curve by nine 
Segments. 

0100. With this, the animation data A can be approxi 
mated as accurately as possible to the extent that the 
animation reproducing section 12 can reproduce, and thus 
the animation reproducing section 12 can reproduce anima 
tion data Aa that has been Subject to conversion at a 
Sufficient speed. 

0101 Further, as another conversion method, the data 
conversion section 22 may convert the animation data A So 
as to delete the graphics whose actual display size is Small. 
In this case, by comparing the display size with a predeter 
mined value, for example, deleted are the graphics that are 
too small to be recognized by the user even when the 
graphics are plotted. With this, it is possible to reduce the 
throughput required for reproduction without decreasing the 
ability of the animation reproducing section 12 to express 
animation. 

0102 Further, as a further conversion method, the data 
conversion section 22 may expand, in advance, compressed 
sound data as in the MP3 format, thereby reducing a 
throughput for reproduction. 

0.103 With any of the conversion methods, the data 
evaluation section 21 evaluates the complexity of the ani 
mation data Abefore reproducing the animation; and when 
it is judged by the data evaluation section 21 that the 
animation data A cannot be directly reproduced, the data 
conversion section 22 converts the animation data A into a 
format reproducible even by the animation reproducing 
section 12. Thus, as in First Embodiment, it is possible to 
prevent the problem of animation reproduction with many 
missing frames that is caused by directly reproducing the 
animation data A. 

Third Embodiment 

0.104) Incidentally, Second Embodiment explained the 
case where the animation reproducing terminal 1 is provided 
with the data conversion section 22 and converts the ani 
mation data A So as to create the animation data Aa repro 
ducible by the animation reproducing section 12. 

0105. On the other hand, the present embodiment will 
explain a case where, when the data evaluation section 21 
judges that the animation reproducing section 12 cannot 
directly reproduce the animation data A, the animation 
reproducing terminal 1 requests a server device, which 
delivers the animation data A, to resend animation data Ab 
reproducible with lower throughput compared with the 
initial animation data A. 
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0106 Namely, as shown in FIG. 11, a system in accor 
dance with the present embodiment is provided with a server 
device (delivering device) 3 for delivering the animation 
data A to the animation reproducing terminal 1, in addition 
to an animation reproducing terminal 1b similar to the 
animation reproducing terminal 1 shown in FIG. 1. 

0107 Note that the animation reproducing terminal 1b is 
provided with a communication processing section (com 
munication means) 13 for communication with the server 
device 3, in addition to the arrangement shown in FIG. 1, 
and thus can receive the animation data via any communi 
cation path Such as the Internet, a public telephone network, 
or a LAN, for example. When the data evaluation section 21 
judges that the animation reproducing section 12 cannot 
reproduce the animation data A, the communication pro 
cessing section 13 may send to the server device 3, a request 
for resending the animation data A, in accordance with the 
instructions from the data evaluation section 21. Inciden 
tally, the communication path may be either wired or wire 
less. 

0108). On the other hand, the server device 3 is provided 
with a data storing section 31 for storing the animation data 
A having the same content but different complexities, a data 
selecting section 32 for selecting and determining the ani 
mation data A to be sent to the animation reproducing 
terminal 1b from the animation data A, and a communication 
processing section 33 for sending and receiving data through 
communication with the animation reproducing terminal 1b, 
as shown in FIGS. 12 through 14, for example. Note that 
FIGS. 12 through 14 show key frames displayed based on 
mutually corresponding key frame data KF among the 
respective animation data A. 

0109 FIG. 12 shows animation data A1 assumed to be 
reproduced by an animation reproducing terminal 1b having 
highest throughput. Animation data A2 shown in FIG. 13 is 
assumed to be reproduced by an animation reproducing 
terminal 1b having medium throughput. Compared with the 
animation data A1, the animation data A2 omits pictures 
such as the ladder at the lower left, the shadows of the bird 
and the clouds, the clouds over the moon, and the patterns 
inside the clouds along the sea surface in FIG. 13. Further, 
animation data A3 shown in FIG. 14 omits the pictures of the 
bird and the motorbike and simplifies the shape of the 
clouds, compared with FIG. 13, so as to be reproduced by an 
animation reproducing terminal 1b having lower throughput 
compared with the animation data A2. Note that, the ani 
mation data A1 and A2 contain the Sound data Ea (not 
shown), but the animation data A3 omits the Sound data Ea. 
and the Sound data Ea is not stored in the data storing section 
31. 

0110. Further, as shown in FIG. 15, the data selecting 
section 32 stores data indicating criteria for selecting the 
animation data A1 through A3. In FIG. 15, the data number 
is the number for specifying an animation data group having 
the same content (A1 through A3, for example). For each 
data number, the data selecting section 32 stores combina 
tions of (i) data constituting the animation data (A1 through 
A3) contained in the animation data group, and (ii) upper 
limit values of throughput required for reproducing each of 
the animation data. In an example of FIG. 15, the server 
device 3 is set so that the animation data A1 is sent to an 
animation reproducing terminal 1b whose reference value 
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that indicates the throughput is 100 through Oo; the animation 
data A2 is sent to an animation reproducing terminal 1b 
whose reference value is 80 through 1000; and the animation 
data A3 is sent to an animation reproducing terminal 1b 
whose reference value is not more than 80. 

0.111 Note that, in the column of the upper limit of 
reference value, “oo' indicates infinity, and a possible maxi 
mum value of the reference value may be described in 
practice. The animation data A1 through A3 are stored in 
combination of (i) file name (data name) that stores the 
animation data A1 through A3, and (ii) Sub data name 
referred to by the file name, such as file name of sound data, 
for example. 

0112 In this arrangement, when the communication pro 
cessing section 13 of the animation reproducing terminal 1b 
receives from the server device 3, the most complicated 
animation data A1 whose data number is 400, the animation 
data A1 is stored in the data storing section 11. Further, as 
in First Embodiment, the data evaluation section 21 evalu 
ates the animation data A1. 

0113 Further, when the data evaluation section 21 judges 
that the animation reproducing section 12 cannot directly 
reproduce the animation data A1, the data evaluation section 
21 instructs the communication processing section 13 to 
send a resending request message to the server device 3. 

0114. The message includes the data number (400) indi 
cating the content of the animation data to be resent, and the 
reference value (100) indicating the throughput of its own 
animation reproducing section 12. 

0.115. On the other hand, when the communication pro 
cessing section 33 in the server device 3 receives the 
message, the data selecting section 32 specifies the anima 
tion data to be resent based on the message, and read the 
animation data from the data storing section 31 So as to send 
the animation data to the communication processing section 
13. 

0.116) Specifically, based on the data number in the mes 
sage, the data selecting section 32 acquires a table corre 
sponding to the data number as shown in FIG. 15. Further, 
the data selecting section 32 compares the upper limit values 
in the table with the reference value in the message, and 
determines the animation data in conformity to the anima 
tion reproducing terminal 1b. 

0.117) In this example, since the reference value in the 
message is 100, the data to be resent is determined to be the 
animation data A2, more specifically the data name 402. dat. 
Note that, it is not necessary to resend 401. Sind, because 401. 
Snd has been already sent together with the animation data 
A1. With this, the data selecting section 32 reads the 
animation data A2 from the data storing section 31, and 
sends the animation data A2 to the communication process 
ing section 13. 

0118. In this manner, the animation data A3 is sent to an 
animation reproducing terminal 1b whose reference value 
indicating the throughput is not more than 80; the animation 
data A2 is sent to an animation reproducing terminal 1b 
whose reference value is 80 through 1000; and the animation 
data A1 is sent to an animation reproducing terminal 1b 
whose reference value is greater than 1000. 
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0119) Note that, the above explanation dealt with a case 
where the resending request message includes the reference 
value indicating the throughput of the animation reproduc 
ing terminal 1b as an example. But, the message is not 
limited to this. For example, the message may convey for 
each type of data whether or not the animation reproducing 
terminal 1b has ability of reproduction, for example, 
whether or not the animation reproducing terminal 1b has an 
ability to reproduce Sound data. In this case, the data 
selecting section 32 can stop the transmission of a file (Sub 
data) for sound reproduction to an animation reproducing 
terminal 1b which is unable to reproduce sound. 

0120) Further, in a case where it is notified that the 
animation reproducing terminal 1b cannot reproduce Sound 
when determining the animation data to resend, it may be 
judged that animation data can be reproduced by an anima 
tion reproducing terminal 1b whose reference value is lower 
by an value required for sound data processing. For 
example, it is assumed here that the lower limit of reference 
value indicating the throughput required for reproducing the 
animation data A1 is 1000, and that the reference value 
required for reproducing Sound is 100. In this case, under 
normal circumstances, an animation reproducing terminal 
1b whose reference value is 900, irrespective of with or 
without a sound reproducing ability, is judged as incapable 
of reproducing the animation data A1, and thus the anima 
tion data A2 is resent. On the other hand, in the case where 
the animation reproducing terminal 1b whose reference 
value is lower by a value corresponding to the Sound 
reproducing function is judged as capable of reproducing the 
animation data A1 when it is notified that the animation 
reproducing terminal 1b does not have a Sound reproducing 
ability, even the animation reproducing terminal 1b whose 
reference value is 900 is judged as capable of reproducing 
the animation data A1, thereby reproducing animation with 
higher expressiveness. Further, as another method for 
requesting to resend, the message may convey a method to 
calculate the reference value. Such as weighing factors used 
when calculating the reference value. 

0121 Further, the above explanation dealt with a case 
where the data storing section 31 stores the animation data 
A1 through A3 having the same content but different com 
plexities. Instead, the following case may be adopted. Spe 
cifically, only the animation data A to be reproduced by an 
animation reproducing terminal 1b having the most 
advanced functions is stored. In this case, the server device 
3 is provided with a data conversion section for simplifying 
the animation data A, which is similar to the data conversion 
section 22 in accordance with Second Embodiment, so as to 
generate a simplified animation data Aa when receiving the 
resending request. In either case, the similar effects can be 
achieved if the server device 3 can send more simplified 
animation data when receiving the resending request. 

0122 Further, the above explanation dealt with a case 
where the correspondence table shown in FIG. 15 is stored 
in addition to the animation data A1 through A3 as an 
example, but the case is not limited to this. For example, 
each of the animation data, and graphic, image, or Sound 
data that constitutes the animation data may contain its own 
reference value required for respective reproductions. In this 
case, when the animation data stored in a server device 3 is 
copied onto another server device, the correspondence table 
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is not required to be copied together, thereby saving labor in 
managing the animation data. 

Fourth Embodiment 

0123 Incidentally, in Second Embodiment, the conver 
sion rules stored in the conversion rule storing section 23 are 
stored as rules peculiar to the animation reproducing termi 
nal 1a. On the other hand, the present embodiment will 
explain an animation reproducing terminal capable of 
changing conversion rules to be applied in accordance with 
external circumstances. 

0.124. As shown in FIG. 16, an animation reproducing 
terminal 1c in accordance with the present embodiment is 
provided with a circumstance detecting section (circum 
stance detecting means) 24 for detecting circumstances 
regarding conditions outside the animation reproducing ter 
minal 1c (external circumstances), such as position, ambient 
temperature, and ambient brightness of the animation repro 
ducing terminal 1c. The data evaluation section 21 judges 
whether or not the animation reproducing section 12 can 
directly reproduce the animation data A in the present 
external circumstances, and the data conversion section 22 
converts the animation data A into a format reproducible by 
the animation reproducing section 12 in the present external 
circumstances. 

0.125 The following will explain an example where the 
circumstance detecting section 24 finds out as the external 
circumstances (i) if it is inappropriate to reproduce sound, as 
in movie theaters, and (ii) if the Surroundings are so bright 
as to require high contrast display. The circumstance detect 
ing section 24, when detecting the ambient brightness, may 
directly detect the brightness using a camera and an illumi 
nation sensor. Alternatively, the circumstance detecting sec 
tion 24 may acquire the ambient brightness by detecting the 
position through a current position search service using a 
GPS (Global Positioning System) and PHS (PERSONAL 
HANDYPHONE SYSTEM: Registered Trademark), etc. 
and by referring to a server device that sends back infor 
mation about the weather in response to the position infor 
mation, etc. Further, when detecting whether or not it is 
inappropriate to reproduce Sound, the circumstance detect 
ing section 24 may refer to a server device that responds to 
the positional information by sending back map information 
in accordance with the position, and judge whether the 
animation reproducing terminal 1c is positioned in a place 
where sound production is prejudged as inappropriate 
(movie theater, public place, etc.) based on the map infor 
mation. 

0126 On the other hand, as shown in FIG. 17, the 
conversion rule storing section 23 in accordance with the 
present embodiment stores the conversion rules shown in 
FIG. 8, and conditions for applying each conversion rule. In 
FIG. 17, the conditions indicate the circumstances detected 
by the circumstance detecting section 24. "BW mode' 
indicates that the conversion rule is applied when the 
external circumstances are judged to require high contrast 
display because the Surroundings are bright. On the other 
hand, “sound off indicates that the conversion rule is 
applied when sound reproduction is judged as inappropriate. 
Note that, where the condition is not specified, the conver 
sion rule is applied irrespective of the external circum 
stances. Further, it may be adopted for a plurality of con 
ditions to associate with a conversion rule. 
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0127. In the arrangement, when the surroundings of the 
animation reproducing terminal 1c are bright, the data 
evaluation section 21 judges whether or not the animation 
reproducing section 12 can display the animation data A in 
high contrast, and the data conversion section 22 applies a 
rule for high contrast display (“BW mode” rule) so as to 
reproduce the animation in high contrast. On the other hand, 
when the animation reproducing terminal 1c is placed where 
Sound reproduction is inappropriate, the data evaluation 
section 21 judges whether or not the animation reproducing 
section 12 has throughput enough to reproduce the anima 
tion data A except Sound, and the data conversion section 22 
applies a rule for not reproducing sound (“sound off rule) 
So as to reproduce the animation data except the sound. 
0128 Note that the above explanation dealt with a case 
where the circumstance detecting section 24 automatically 
acquires the external circumstances of the animation repro 
ducing terminal 1c as an example, but whether or not sound 
reproduction is appropriate and whether or not high contrast 
display is required may be detected by user's operation. 
However, when the circumstance detecting section 24 
judges the external circumstances using a sensor, etc., as in 
the present embodiment, it is possible to reproduce the 
animation after the converting the animation data A into the 
appropriate animation data A without user's setting. 
0129. Incidentally, the above explanation dealt with an 
example where the conditions for applying the conversion 
rules are the external circumstances detected by the circum 
stance detecting section 24, but the conditions may be the 
throughput of the animation reproducing section 12, for 
example. Specifically, the data conversion section 22 may 
apply the conversion rule under the “BW mode” condition 
when the animation reproducing section 12 can display only 
monochrome two tone gradations. In this case, it is possible 
to select an applying conversion rule in accordance with the 
throughput of the animation reproducing section 12 among 
the conversion rules stored in the conversion rule storing 
section 23. Thus, a plurality of animation reproducing ter 
minals 1C, Such as devices having the same basic configu 
ration in terms of a CPU and memory capacity, etc., but 
having display devices with different display ability, can 
commonly use the same conversion rule table. 
0130 Note that, in First through Fourth Embodiments, 
members that compose the animation reproducing terminals 
1 through 1c and the server device 3 may be a functional 
block which is realized in Such a manner that computing 
means such as a CPU executes a program stored in a 
recording medium such as an ROM and an RAM, or may be 
hardware which performs similar processing. Further, the 
members can also be realized by combining hardware that 
performs part of processing with the computing means that 
executes a program for controlling the hardware and per 
forming remaining processings. Further, the computing 
means may be a single unit, or may be a plurality of 
computing means connected with one another via buses and 
various communication paths in the device to jointly execute 
a program. 

0131 The program is delivered in the form of a recording 
medium which stores program data indicating the program 
itself and program data for creating the program, or through 
wired or wireless communication means which transmits the 
program data. The program is then executed by the com 
puting means. 
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0.132. Here, the recording medium is may be removable 
when delivering the program data. But the recording 
medium after delivering the program data may or may not be 
removable. Further, the recording medium, as long as it 
stores the program data, may or may not be rewritable 
(writable) or volatile, and may have any recording method 
and shape. An example of the recording medium includes a 
tape Such as a magnetic tape and a cassette tape, and a 
magnetic disk Such as a floppy disk and a hard disk, or a disk 
such as a CD-ROM, a magnetic optical disk (MO), a mini 
disc (MD), and a digital video disk (DVD). Further, the 
recording medium may be a card Such as an IC card and an 
optical card, or a semiconductor memory such as a mask 
ROM, an EPROM, an EEPROM, or a flash ROM. Note that 
the program data may be a code that instructs the computing 
means in all procedures for the processing. Alternatively, if 
there exists a basic program (operating system or library, for 
example) that can execute part or all of the processing by 
calling them in a predetermined procedure, a code or pointer 
for instructing the computing means to call the basic pro 
gram may replace part or all of the procedures. 
0.133 Further, a format in which the recording medium 
stores the program data may be a storing format that is 
executable through the access by the computing means, as 
the program data located on an actually memory, for 
example; a storing format after installed on a local recording 
medium (actual memory or hard disk, for example) that is 
constantly accessible by the computing means, before 
located on the actual memory; or a storing format before 
installed on the local recording medium from a network and 
a removable recording medium. Further, the program data is 
not limited to an object code after compiling, but may be 
stored as a source code, and an intermediate code created in 
the course of interpreting or compiling. In any case, the same 
effects can be achieved irrespective of the format for storing 
the program data on the recording medium, as long as the 
program data can be converted into a format executable by 
the computing means by means of uncompressing, decod 
ing, interpreting, compiling, linking, and locating on the 
actual memory, or their combination. 
0.134) Further, the animation data A can be delivered 
similarly to the case where the program data is delivered. A 
medium to store the animation data A may be any recording 
medium as described above. However, since high-speed 
access is required for reproducing animation, even when a 
secondary recording medium Such as a hard disk stores the 
animation data A among the recording media as described 
above, a recording medium having a high access rate. Such 
as an RAM, for example, temporarily stores the animation 
data Abefore access. 

0.135). As described above, an animation reproducing 
terminal of the present invention that includes reproducing 
means for reproducing animation data which express each 
frame of animation in a combination of a plurality of 
element graphics is characterized by including data evalu 
ation means for evaluating complexity of animation data 
based on the number of element graphics contained in a 
frame of the animation data, before the reproducing means 
reproduces the animation data; and control means for judg 
ing whether or not the reproducing means is able to directly 
reproduce the animation databased on an evaluation result 
of the evaluation means, and for carrying out a predeter 
mined processing when the reproducing means is notable to 
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directly reproduce the animation data, the predetermined 
processing being for a case where the reproducing means 
has an insufficient ability. 
0136. With this arrangement, the data evaluation means 
evaluates the complexity of animation data based on the 
number of element graphics contained in a frame of the 
animation data, and the control means judges whether or not 
the reproducing means can directly reproduce the animation 
databased on an evaluation result of the evaluation means. 
When the reproducing means cannot directly reproduce the 
animation data, the control means carries out a predeter 
mined processing prepared for a case where the reproducing 
means has an insufficient ability. For example, the control 
means notifies the user of the incapability of reproduction, 
converts the animation data into animation data reproducible 
by the reproducing means, or, when the animation data is 
sent from a server, requests the server to resend animation 
data in a format reproducible by the reproducing means. On 
the other hand, when the reproducing means has throughput 
enough for reproducing the animation data, the control 
means allows the reproducing means to reproduce the ani 
mation data. 

0137 With this arrangement, the complexity of each 
animation data to be reproduced by the reproducing means 
is evaluated based on the number of element graphics 
contained in the animation data, and whether or not the 
reproducing means can directly reproduce the animation 
data is judged based on a judgment result. Thus, this 
judgment requires a computing amount Smaller than in a 
case where the animation data is actually reproduced. 

0138 Further, the complexity of animation data is evalu 
ated before the reproducing means reproduces the animation 
data, and when the animation data cannot be directly repro 
duced, a predetermined processing is carried out. This 
prevents an animation reproducing terminal having insuffi 
cient throughput from directly reproducing the animation 
data. 

0.139. As a result, with a small computing amount, it is 
possible to prevent defects such that (A) animation having 
many missing frames is reproduced when an animation 
reproducing terminal having insufficient throughput tries to 
reproduce too complicated animation data for the through 
put, and (B) the intention of animation cannot be conveyed 
when an animation reproducing terminal incapable of out 
putting Sound tries to reproduce animation data containing 
Sound. 

0140. In addition to the above-described arrangement, 
when the animation data includes only key frames which are 
part of frames that constitute the animation, and the repro 
ducing means creates a frame by interpolating the key 
frames when reproducing the animation data, the data evalu 
ation means counts vertices of a graphic that constitutes the 
frame as the number of the element graphics. 
0141. With this arrangement, the data evaluation means 
counts vertices of a graphic that constitutes the frame as the 
number of the element graphics So as to evaluate the 
complexity of the animation data. Here, when graphics are 
plotted to reproduce the animation data, a throughput 
required for the plotting depends on the numbers of vertices 
and sides that constitute each graphic, and an area to be 
painted. Further, when the key frames are interpolated to 
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create a frame, a throughput required for the interpolation 
depends on the number of vertices that constitute each 
graphic. Here, the number of sides is roughly determined by 
the number of vertices. 

0142. Therefore, by counting the number of vertices of a 
graphic that constitutes a frame to estimate the complexity 
of the animation data, it is possible to roughly estimate the 
complexity of the animation data, while requiring a com 
puting amount much Smaller than in a case where the 
estimation is based on the numbers of vertices and sides, and 
the painting area. 

0.143. In addition to the above-described arrangement, the 
control means may notify a user of incapability of repro 
duction as the processing for the case where the ability is 
insufficient. With this arrangement, animation data is 
directly reproduced when the animation data can be directly 
reproduced with the throughput of the reproducing means, 
while the incapability of reproduction is notified to the user 
when the animation data cannot be reproduced, even if the 
animation data all have the same form. Thus, the user can be 
promptly informed that the animation data cannot be repro 
duced on the animation reproducing terminal. 
0144) Further, instead of notifying the user, the control 
means may delete or convert into data reproducible with 
throughput of the reproducing means, data that is not 
directly reproducible by the reproducing means among data 
contained in the animation data, as the processing for the 
case where the ability is insufficient. 
0145 With this arrangement, before reproducing each 
animation data, whether or not the animation data can be 
reproduced is judged based on the complexity of the ani 
mation data with a small computing amount. For example, 
when a reproducing ability itself such as a Sound output 
ability is not provided, or when throughput required for 
reproduction is not sufficient as in a case where a frame 
contains many graphics, for example, the control means 
judges that the reproducing means cannot directly reproduce 
the animation data. In this case, the control means creates 
animation data that the reproducing means can Sufficiently 
reproduce, by deleting the irreproducible data type or by 
converting graphic data having a complicated shape into 
graphic data having a simple shape, for example. 

0146) With this arrangement, animation data is directly 
reproduced when the animation data can be directly repro 
duced with the throughput of the reproducing means, while 
the animation data having the same form is reproduced after 
converted into reproducible animation data by data deletion 
and conversion, etc. when the animation data cannot be 
reproduced. As a result, with respect to each different 
animation data, it is possible to reproduce animation with 
quality as high as possible in accordance with the throughput 
of the reproducing means of the animation reproducing 
terminal. 

0.147. Further, instead of data conversion by the control 
means, the animation reproducing terminal may include 
communication means for communicating with a delivering 
device that can deliver animation data respectively having 
different complexities, the control means causing the com 
munication means to request that, if the animation data 
evaluated by the data evaluation means is sent from the 
delivering device, the delivering device resend a simpler 
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animation data than the animation data, as the processing for 
the case where the ability is insufficient. 
0148 With this arrangement, when the control means 
evaluates the animation data and judges that the reproducing 
means cannot directly reproduce the animation data, the 
communication means requests the delivering device that 
delivers the animation data to resend animation data. When 
the delivering device resends the animation data in response 
to the request, the animation reproducing terminal receives 
the animation data and allows the reproducing means to 
reproduce the animation data. Here, the resent animation 
data is simpler than the evaluated animation data, and thus 
can be reproduced with lower throughput. Hence, even when 
the reproducing means cannot directly reproduce the evalu 
ated animation data, the reproducing means can reproduce 
the new animation data. Note that, when the new animation 
data still cannot be reproduced, the control means may cause 
the communication device to request resending of animation 
data again. 
0149. With this arrangement, whether resending is 
required or not is judged with respect to each animation data. 
Thus, even if the animation data have the same form, only 
the animation data that cannot be directly reproduced is 
resent from the delivering device, so as to be replaced with 
animation data reproducible by the reproducing means. 
Thus, as in the case where the control means of the anima 
tion reproducing terminal converts (deletes) data, the ani 
mation reproducing terminal can reproduce animation with 
quality as high as possible in accordance with the throughput 
of the reproducing means of the animation reproducing 
terminal, with respect to each different animation data. 
0150. On the other hand, another exemplary animation 
reproducing terminal of the present invention which 
includes reproducing means for reproducing animation data 
is characterized by including communication means for 
communicating with a delivering device that can deliver 
animation data respectively having different complexities; 
data evaluation means for evaluating complexity of the 
animation data, before the reproducing means reproduces 
the animation data; and control means for judging whether 
or not the reproducing means is able to directly reproduce 
the animation data based on an evaluation result of the 
evaluation means, and for causing the communication 
means to request that the delivering device resend animation 
data simpler than the evaluated animation data when the 
reproducing means is not able to directly reproduce the 
animation data. Note that, the complexity of the animation 
data is evaluated by factors such as a throughput required for 
the reproducing means to reproduce the animation data. 
0151. With this arrangement, before reproducing each 
animation data, the data evaluation means of the animation 
reproducing terminal evaluates the complexity of the ani 
mation data. Further, when the reproducing means of the 
animation reproducing terminal cannot directly reproduce 
the animation data, the communication means, when 
received the instruction of the control means, requests the 
delivering device to resend animation data simpler than the 
evaluated animation data. 

0152 With this arrangement, whether resending is 
required or not is judged with respect to each animation data. 
Thus, even if the animation data have the same form, only 
the animation data that cannot be directly reproduced is 
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resent from the delivering device, so as to be replaced with 
animation data reproducible by the reproducing means. As a 
result, with respect to each different animation data, it is 
possible to reproduce animation with quality as high as 
possible in accordance with the throughput of the reproduc 
ing means of the animation reproducing terminal. 
0.153 Incidentally, when the delivering device resends 
the animation data, the resent animation data is simpler than 
the animation data before being resent, and thus can be 
reproduced by reproducing means whose throughput is low. 
However, when the throughput of the reproducing means of 
the animation reproducing terminal that requested the 
resending is much lower than the level assumed by the 
delivering device, the reproducing means may not be able to 
directly reproduce even the resent animation data. 
0154 Thus, in each of the above-described arrangements 
that involves resending, when the control means judges that 
the reproducing means cannot directly reproduce the ani 
mation data that is evaluated by the data evaluation means, 
the control means controls the communication means to 
notify the delivering device of a reason for a judgment and 
to request that the delivering device resend animation data 
which is directly reproducible by the reproducing means. 
Note that, the communication means may notify the deliv 
ering means of the data whose type cannot be reproduced by 
the reproducing means, such as Sound data or data in a 
particular format that cannot be reproduced in the animation 
data, or conversely, the communication means may notify 
the delivering means of the data whose type can be repro 
duced by the reproducing means, so as to indicate the 
incapability of reproduction due to the data types. Further, 
the insufficient ability of the reproducing means may be 
notified in terms of the throughput of the reproducing means, 
an equation for calculating a throughput for the reproducing 
means to reproduce the animation data, and the like. 
0.155 With this arrangement, when the communication 
means of the animation reproducing terminal requests the 
delivering device to resend animation data, the communi 
cation means notifies the delivering device of a reason why 
the reproducing means of the animation reproducing termi 
nal cannot directly reproduce the animation data before 
being resent, and instructs the delivering device to resend the 
animation data directly reproducible by the reproducing 
means. With this, irrespective of the throughput of the 
reproducing means of the animation reproducing terminal, 
the delivering device can resend the animation data directly 
reproducible by the reproducing means of the animation 
reproducing terminal. This prevents repetitious resending, 
thereby reducing an amount of data transmitted through a 
communication path between the delivering device and the 
animation reproducing terminal, and time required for pre 
paring to reproduce the animation data. 
0156 Incidentally, the capability of reproduction and the 
most appropriate animation data depend on not only the 
throughput of the reproducing means itself, but also the 
external circumstances of the animation reproducing termi 
nal. For example, it is inappropriate to make a sound in 
movie theaters, etc., and it is desired to increase contrast 
when the Surroundings are bright. Thus, when an animation 
reproducing terminal always acquires the new animation 
data uniformly by data conversion, the animation data may 
be appropriate in one external circumstances, but may not be 
appropriate in another external circumstances. 
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0157. On the other hand, a further exemplary animation 
reproducing terminal of the present invention which 
includes reproducing means for reproducing animation data 
is characterized by including circumstance detecting means 
for detecting external circumstances of the animation repro 
ducing terminal; data evaluation means for evaluating com 
plexity of animation data, before the reproducing means 
reproduces the animation data; and control means for con 
verting the animation data into animation data that is repro 
ducible in present external circumstances, by deleting or 
converting data that is not reproducible in the present 
external circumstances among the animation data in accor 
dance with an evaluation result by the data evaluation means 
and the external circumstances detected by the circumstance 
detecting means. Note that, the external circumstances are 
conditions outside the animation reproducing terminal. Such 
as position, ambient temperature, and ambient brightness of 
the animation reproducing terminal. The external circum 
stances may be detected using a sensor, or may be acquired 
by referring to a server device that sends back weather or 
map information in response to position information, and the 
like. Further, the conditions may be detected through user's 
setting and instruction. 
0158 With this arrangement, the circumstance detecting 
means detects the external circumstances of the animation 
reproducing terminal, and the data evaluation means evalu 
ates the complexity of each animation data before reproduc 
ing the animation data. Further, in accordance with the 
complexity of the animation data to be reproduced and the 
external circumstances, when the control means judges that 
the reproducing means cannot reproduce the animation data 
in the present external circumstances, the control means 
converts the animation data into animation data that is 
reproducible in the present external circumstances. 
0159. With this, it is possible to surely prevent defects 
Such that animation having many missing frames is repro 
duced, when the animation reproducing terminal, which 
does not have sufficient throughput in the present external 
circumstances, tries to reproduce animation data which is 
too complicated for the throughput, even if the animation 
reproducing terminal is all the same; and it is possible to 
convert an animation reproducing terminal into the most 
appropriate animation reproducing terminal in the present 
external circumstances. 

0160 Further, instead of deleting or converting data that 
is not reproducible in the present external circumstances 
among the animation data, the control means may convert 
the animation data into animation data that is appropriately 
reproducible in present external circumstances, by deleting 
or converting data that is not appropriately reproducible in 
the present external circumstances among the animation 
data. 

0161 In this case, since data deletion/conversion is 
adjusted in accordance with the external circumstances, it is 
possible to Surely prevent defects such that animation having 
many missing frames is reproduced, when the animation 
reproducing terminal, which does not have Sufficient 
throughput in the present external circumstances, tries to 
reproduce animation data which is too complicated for the 
throughput, even if the animation reproducing terminal is all 
the same; and it is possible to convert an animation repro 
ducing terminal into the most appropriate animation repro 
ducing terminal in the present external circumstances. 
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0162 Further, an animation reproducing method of the 
present invention that includes the step of reproducing 
animation data which express each frame of animation in a 
combination of a plurality of element graphics is character 
ized by including the steps of evaluating complexity of the 
animation data based on the number of element graphics 
contained in a frame of the animation data, before the 
reproducing step; and judging whether or not the animation 
data is directly reproducible in the reproducing step based on 
an evaluation result of the evaluation means, and for carry 
ing out a predetermined processing when the reproducing 
means is not able to directly reproduce the animation data, 
the predetermined processing being for a case where the 
reproducing means has an insufficient ability. Note that, the 
steps as described above and the steps as described later may 
be carried out with a single device, or may be carried out 
jointly with a plurality of devices which can be communi 
cated with one another. For example, in an arrangement 
where the delivering device delivers animation data to the 
animation reproducing terminal, when the delivering device 
carries out the step of evaluating the animation data while 
the animation reproducing terminal carries out the repro 
ducing step, a throughput for the animation reproducing 
terminal can be further reduced, thereby saving the through 
put of the animation reproducing terminal which is lower 
than that of the delivering device. 
0.163 With this arrangement, the complexity of the ani 
mation data is evaluated based on the number of element 
graphics that constitute a frame of the animation data, before 
the reproducing step and, when the animation data is judged 
as incapable of being directly reproduced, a predetermined 
processing is carried out, such as notifying the user of the 
incapability of reproduction, converting the animation data 
into a reproducible form, and requesting a server that sent 
the animation data to resend animation data in a reproduc 
ible form, for example. 

0.164 With this, as in the above-described animation 
reproducing terminal, with a small computing amount, it is 
possible to prevent defects Such that (A) animation having 
many missing frames is reproduced when an animation 
reproducing terminal having insufficient throughput tries to 
reproduce too complicated animation data for the through 
put, and (B) the intention of animation cannot be conveyed 
when an animation reproducing terminal incapable of out 
putting Sound tries to reproduce animation data containing 
Sound. 

0.165. Further, another exemplary animation reproducing 
method of the present invention which includes the step of 
reproducing animation data by an animation reproducing 
terminal is characterized by including the steps of evaluating 
complexity of the animation data before the reproducing 
step; and judging whether or not the animation data is 
directly reproducible in the reproducing step based on an 
evaluation result of the evaluation means, and communicat 
ing with a delivering device that can deliver animation data 
respectively having different complexities so as to request 
that the delivering device resend animation data simpler than 
the evaluated animation data when the animation data is not 
directly reproducible. 

0166 With this, as in the above-described animation 
reproducing terminal, whether resending is required or not is 
judged with respect to each animation data. Thus, even if the 
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animation data have the same form, only the animation data 
that cannot be directly reproduced is resent from the deliv 
ering device, so as to be replaced with animation data 
reproducible by the reproducing means. Thus, the animation 
reproducing terminal can reproduce animation with quality 
as high as possible in accordance with the throughput of the 
animation reproducing terminal, with respect to each differ 
ent animation data. 

0167 A further exemplary animation reproducing 
method of the present invention which includes the step of 
reproducing animation data by an animation reproducing 
terminal is characterized by including the steps of detecting 
external circumstances of the animation reproducing termi 
nal; evaluating complexity of the animation data before the 
reproducing step; and converting the animation data into 
animation data that is reproducible in present external cir 
cumstances, by deleting or converting data that is not 
reproducible in the present external circumstances among 
the animation data in accordance with the detected external 
circumstances and an evaluation result. 

0168 Further, instead of deleting or converting data that 
is not reproducible in the present external circumstances, the 
animation reproducing method may have the step of con 
verting the animation data into animation data that is appro 
priately reproducible in present external circumstances, by 
deleting or converting data that is not appropriately repro 
ducible in the present external circumstances among the 
animation data. 

0169. With these arrangements, as in the above-described 
animation reproducing terminal having the circumstance 
detecting means, the complexity of the animation data is 
evaluated before the animation data is reproduced, and, 
when the animation data cannot be directly reproduced (is 
inappropriate to be reproduced) in the present external 
circumstances, the animation data is converted into anima 
tion data in accordance with the present external circum 
Stances. 

0170 As a result, it is possible to surely prevent defects 
Such that animation having many missing frames is repro 
duced, when the animation reproducing terminal, which 
does not have sufficient throughput in the present external 
circumstances, tries to reproduce animation data which is 
too complicated for the throughput, even if the animation 
reproducing terminal is all the same; and it is possible to 
convert an animation reproducing terminal into the most 
appropriate animation reproducing terminal in the present 
external circumstances. 

0171 Incidentally, the animation reproducing terminal 
may be realized on hardware, or may be realized on a 
program which is to be executed by a computer. When the 
program is executed, the computer operates as the animation 
reproducing terminal. As a result, as in the above-described 
animation reproducing terminals, it is possible to prevent 
defects Such that (A) animation having many missing frames 
is reproduced when an animation reproducing terminal 
having insufficient throughput tries to reproduce too com 
plicated animation data for the throughput, and (B) the 
intention of animation cannot be conveyed when an anima 
tion reproducing terminal incapable of outputting Sound tries 
to reproduce animation data containing sound. 
0172 The invention being thus described, it will be 
obvious that the same may be varied in many ways. Such 
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variations are not to be regarded as a departure from the 
spirit and scope of the invention, and all Such modifications 
as would be obvious to one skilled in the art are intended to 
be included within the scope of the following claims. 

INDUSTRIAL APPLICABILITY 

0173 As described above, an animation reproducing 
terminal, an animation reproducing method, and a program 
thereof in accordance with the present invention can prevent 
defects that animation in which data of some types are 
missing and animation having many missing frames are 
reproduced, even when animation reproducing terminals 
having a variety of throughputs reproduce animation data 
having various complexities. Therefore, it is possible to 
realize a portable animation reproducing terminal capable of 
exchanging information intuitively and efficiently by repro 
ducing video images and animation, such as a cellular phone 
and a portable information terminal device, for example. 
What is claimed is: 

1. An animation reproducing terminal for reproducing 
animation data, comprising: 

reproducing section for reproducing animation data; 
communication section for communicating with a deliv 

ering device that can deliver animation data respec 
tively having different complexities: 

data evaluation section for evaluating complexity of the 
animation data, before said reproducing section repro 
duces said animation data; and 

control section for judging whether or not said reproduc 
ing section is able to directly reproduce said animation 
data based on an evaluation result of said evaluation 
section, and for causing said communication section to 
request that the delivering device resend animation data 
simpler than said evaluated animation data when said 
reproducing section is not able to directly reproduce 
said animation data. 

2. The animation reproducing terminal as set forth in 
claim 1, wherein: 
when said control section judges that said reproducing 

section is not able to directly reproduce said animation 
data that is evaluated by said data evaluation section, 
said control section controls said communication sec 
tion to notify the delivering device of a reason for a 
judgment and to request that the delivering device 
resend animation data that is directly reproducible by 
said reproducing section. 

3. An animation reproducing terminal for reproducing 
animation data, comprising: 

reproducing section for reproducing data; 
circumstance detecting section for detecting an external 

environment of said animation reproducing terminal; 
data evaluation section for evaluating complexity of ani 

mation data, before said reproducing section repro 
duces said animation data; and 

control section for converting said animation data into 
animation data that is reproducible in a manner appro 
priate for the detected external environment, by delet 
ing or converting data that is not appropriately repro 
ducible in the present external environment from said 
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animation data in accordance with an evaluation result 
by said data evaluation section and the external envi 
ronment detected by said circumstance detecting sec 
tion. 

4. The animation reproducing terminal as set forth in 
claim 3, wherein said external environment detected by said 
circumstance detecting section includes at least one of (i) 
ambient brightness, (ii) position of said animation reproduc 
ing terminal, (iii) weather, or (iv) map position of said 
animation reproducing terminal. 

5. An animation reproducing method which includes 
reproducing animation data by an animation reproducing 
terminal, comprising: 

evaluating complexity of said animation data before 
reproducing animation data; and 

judging whether or not said animation data is directly 
reproducible based on an evaluation result of an evalu 
ation section, and communicating with a delivering 
device that can deliver animation data respectively 
having different complexities so as to request that the 
delivering device resend animation data simpler than 
said evaluated animation data when said animation data 
is not directly reproducible. 

6. An animation reproducing method which includes 
reproducing animation data by an animation reproducing 
terminal, comprising: 

detecting an external environment of said animation 
reproducing terminal; 

evaluating complexity of said animation data before 
reproducing the animation data; and 

converting said animation data into animation data that is 
reproducible in a manner appropriate from the detected 
external environment, by deleting or converting data 
that is not appropriately reproducible in the present 
external environment from said animation data in 
accordance with the detected external environment and 
an evaluation result. 

7. A computer readable medium storing program instruc 
tions for performing a method for reproducing animation 
data, the method executed by a processor, the method 
comprising: 

communicating with a delivering device that can deliver 
animation data respectively having different complexi 
ties; 

evaluating complexity of the animation data; 
judging whether or not said animation data is able to be 

directly reproduced based on an evaluation result, and 
requesting that the delivering device resend animation 
data simpler than said evaluated animation data when 
said animation data is not able to be directly repro 
duced; and 

reproducing animation data. 
8. A computer readable medium storing program instruc 

tions for performing a method for reproducing animation 
data, the method executed by a processor, the method 
comprising: 

detecting an external environment of an animation repro 
ducing terminal; 

evaluating complexity of animation data; 
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converting said animation data into animation data that is 
reproducible in a manner appropriate for the detected 
external environment, by deleting or converting data 
that is not appropriately reproducible in the present 
external environment from said animation data in 
accordance with an evaluation result and the external 
environment detected; and 

reproducing animation data. 
9. A frame data reproducing terminal which includes 

reproducing means for reproducing frame data which 
express each frame in a combination of a plurality of 
element graphics, comprising: 

communication means for communicating with a deliv 
ering device that can deliver frame data respectively 
having different complexities; 

data evaluation means for evaluating complexity of the 
frame data, before said reproducing means reproduces 
said frame data; and 

control means for judging whether or not said reproducing 
means is able to directly reproduce said frame data 
based on an evaluation result of said evaluation means, 
and for causing said communication means to request 
that the delivering device resend frame data simpler 
than said evaluated frame data when said reproducing 
means is notable to directly reproduce said frame data. 

10. A frame data reproducing terminal which includes 
reproducing means for reproducing frame data which 
express each frame in a combination of a plurality of 
element graphics, comprising: 

circumstance detecting means for detecting an external 
environment of said frame data reproducing terminal; 

data evaluation means for evaluating complexity of frame 
data, before said reproducing means reproduces said 
frame data; and 

control means for converting said frame data into frame 
data that is reproducible in a manner appropriate for the 
detected external environment, by deleting or convert 
ing data that is not appropriately reproducible in the 
present external environment from said frame data in 
accordance with an evaluation result by said data 
evaluation means and the external environment 
detected by said circumstance detecting means. 

11. A frame data reproducing method which includes 
reproducing frame data which express each frame in a 
combination of a plurality of element graphics by a frame 
data reproducing terminal, comprising: 

detecting an external environment of said frame data 
reproducing terminal; 

evaluating complexity of said frame data before repro 
ducing the frame data; and 

converting said frame data into frame data that is repro 
ducible in a manner appropriate for the detected exter 
nal environment, by deleting or converting data that is 
not appropriately reproducible in the present external 
environment from said frame data in accordance with 
the detected external environment and an evaluation 
result. 
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12. A computer readable medium storing program instruc 
tions for performing a method for reproducing frame data, 
the method executed by a processor, the method comprising: 

communicating with a delivering device that can deliver 
frame data respectively having different complexities; 

evaluating complexity of the frame data; 
judging whether or not said frame data is able to be 

directly reproduced based on an evaluation result, and 
requesting that the delivering device resend frame data 
simpler than said evaluated frame data when said frame 
data is not able to be directly reproduced; and 

reproducing frame data which express in a combination of 
a plurality of element graphics. 

13. A computer readable medium storing program instruc 
tions for performing a method for reproducing frame data, 
the method executed by a processor, the method comprising: 

detecting an external environment of a frame data repro 
ducing terminal; evaluating complexity of frame data; 

converting said frame data into frame data that is repro 
ducible in a manner appropriate for the detected envi 
ronment, by deleting or converting data that is not 
appropriately reproducible in the present external envi 
ronment from said frame data in accordance with an 
evaluation result and the external environment 
detected; and 

reproducing frame data which express in a combination of 
a plurality of element graphics. 

14. An animation reproducing terminal for reproducing 
animation data which expresses each frame of animation in 
a combination of a plurality of element graphics, compris 
1ng: 
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reproducing section for reproducing animation data; 
data evaluation section for evaluating complexity of ani 

mation data based on how many element data of each 
type is included in a frame of said animation data, 
before said reproducing section reproduces said anima 
tion data; and 

control section for judging whether or not said reproduc 
ing section is able to directly reproduce said animation 
data based on an evaluation result of said evaluation 
section, and for carrying out a predetermined process 
ing when said reproducing section is notable to directly 
reproduce said animation data, the predetermined pro 
cessing being for a case where said reproducing section 
has an insufficient ability. 

15. A frame data reproducing terminal that includes 
reproducing means for reproducing frame data which 
express each frame in a combination of a plurality of 
element graphics, comprising: 

data evaluation means for evaluating complexity of frame 
databased on how many element data of each type is 
included in a frame of said frame data, before said 
reproducing means reproduces said frame data; and 

control means for judging whether or not said reproducing 
means is able to directly reproduce said frame data 
based on an evaluation result of said evaluation means, 
and for carrying out a predetermined processing when 
said reproducing means is not able to directly repro 
duce said frame data, the predetermined processing 
being for a case where said reproducing means has an 
insufficient ability. 


