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SYSTEM AND METHOD FOR SEQUENCING 
MEDIA OBJECTS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of, claims priority 
to, and Wholly incorporates by reference US. application Ser. 
No. 10/713,319 (Attorney Docket # UTL 00387) ?led on 
Nov. 14, 2003. 

BACKGROUND 

[0002] The ?eld of the present invention is the presentation 
of multimedia objects, for example, graphical animations. 
More particularly, the present invention relates to presenting 
media objects using an embedded processor system. 
[0003] Many electronic devices use embedded processors. 
For example mobile electronic devices often include embed 
ded processors, microprocessors, or other controllers for con 
trolling the device and providing an interface to a user. More 
speci?cally, devices such as mobile Wireless phones, personal 
data assistants, MP3 players, and cameras generally included 
embedded processors for monitoring, operating, and using 
these devices. Also, many consumer devices such as DVD 
players, CD players, stereo equipment, appliances, and motor 
vehicles include embedded operational controllers. These 
embedded controllers typically have limited processing capa 
bility, and their processing capability is preferably prioritized 
toWards operation and monitoring functions, instead of using 
excessive processing poWer and memory to provide a com 
plex user interface. These devices also may have limited 
memory, such as RAM memory, to keep costs doWn. In this 
Way, the embedded processor’s limited memory, limited pro 
cessor poWer, and simple structure cooperate to make cost 
sensitive and reliable devices. 
[0004] These embedded systems often require or bene?t 
from a visual display interface to a user, and often have other 
presentation devices such as a speaker, LED panels, or other 
media presentation components. For example, a mobile 
phone may have a graphical user interface displayed on an 
LCD screen for providing a man-machine interface. The pro 
cessor in the mobile phone is responsible for call processing, 
diagnostics, and support applications, so only limited proces 
sor poWer is generally available to operate and manage the 
graphical user interface. Consumers, hoWever, are demand 
ing more interesting and more useful interaction With their 
electronic devices. In one example, consumers desire a mul 
timedia aspect to the user interface by using sound, images, 
graphics, animations, or movies. 
[0005] One Way of increasing interest and utility is by pro 
viding animations. Animations generally are a sequence of 
images or frames presented to the user so that the user per 
ceives a sense of motion, activity, or movement. In this Way, 
an animation is someWhat like a movie, hoWever it commonly 
has a loWer resolution and loWer frame speed then a typical 
movie. For example, an animation may have a set of sequen 
tial frames, With each frame displayed for approximately 200 
milliseconds. On electronic devices, these animations may be 
used to provide motion to menus, titles, displays, and other 
noti?cations. Animations may include text, symbols, charac 
ters, or other graphical images. Also, animations may be used 
as part of help instructions, games, and start up sequences. 
These animations not only provide useful information to a 
user, but also are bene?cial to gain and hold the attention of 
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the user, and to entertain the user. These animations are useful 
for making the electronic device easier to use, more interest 
ing, and just more fun. 
[0006] Animations consist of a series of sequential images, 
With the identi?cation and ordering of the images typically 
de?ned in an animation ?le. Each of the individual image ?les 
is stored locally in the device, generally in an industry-stan 
dard graphics ?le. When the embedded device desires to 
display or play an animation, the animation ?le is accessed, 
and all the images identi?ed in that animation ?le are loaded 
into memory so that all the images reside in memory. Due to 
the limited processing poWer in typical embedded systems, 
the other processes operating on the embedded system, and 
the timing requirements for animation display, all images are 
loaded into memory prior to displaying the ?rst image. Once 
all images have been loaded, then the processor or other 
animation engine sequentially displays the images according 
to the sequence set in the animation ?le. 
[0007] The user interface may also include sound, Which 
may be played before, during, or after the animation. Also, the 
user interface may use static images as backgrounds to mov 
ing graphics, or may use these images as standalone media 
objects. With these increasingly complex multimedia user 
interfaces, it is challenging for an embedded system to prop 
erly order and time each media object into the desired 
sequence. 
[0008] Since typical embedded systems have limited RAM 
memory, only a limited number of images may be stored in 
memory at one time. Accordingly, embedded devices are 
typically limited to shoWing relatively short animations, as 
only a limited number of images may be loaded into memory 
at one time. Longer animations could be used, hoWever, this 
Would require additional processing poWer and additional 
memory so more images could be loaded into memory. But, 
an increase in poWer or memory Would increase the complex 
ity and cost for the embedded system and the device. Even 
though only relatively short animations are typically used, 
consumers are demanding more interesting, active, and help 
ful user interfaces, and longer animation sequences could 
assist in making more useful and aesthetically pleasing dis 
plays. Accordingly, there is a need for providing a system and 
method to enable the sequencing and presentation of multi 
media objects, such as long animations, on embedded sys 
tems having limited memory and processor capability. 

SUMMARY 

[0009] Brie?y, the present invention provides a method for 
sequencing and presenting media objects, for example, a long 
animation. The animation is de?ned in an animation ?le, 
Which identi?es a set of images that form the animation When 
sequentially displayed. Media objects may also include static 
images, sound, and movies. A batch processor segments the 
set of images into sequential subsets, With each subset siZed 
smaller than a maximum siZe. In this Way, all of the images 
identi?ed in a particular subset may be loaded into memory. 
Each subset of images is associated With a respective segment 
identi?er, and an instruction is provided along With the 
images to order the subsets. In this Way, a ?rst subset of 
images provides for the loading of a second subset of images, 
thereby enabling the display of long animations. 
[0010] In a preferred example, the method of displaying a 
long animation segments the long animation by generating a 
series of sequential segment ?les, With each segment ?le 
having a ?le identi?er, a list of image ?les, and an action 
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instruction. The subset of images in each segment is selected 
so that in the aggregate, the siZe of each subset is smaller than 
a maximum siZe, thereby allowing all the images in the subset 
to be loaded into memory. Each of the segment ?les, except 
for the last segment ?le, includes a callback action instruction 
that identi?es the next segment ?le in sequence. More par 
ticularly, the callback instruction in the current segment indi 
cates the ?le identi?er for the next segment ?le, thereby 
linking the segment ?les into the proper sequence. As each 
segment ?le is sequentially accessed, its associated image 
?les are loaded and displayed. In this way, a long animation is 
played. 
[0011] Advantageously, the method of sequencing media 
objects operates using memory and processor con?gurations 
typical for embedded processors. This enables various types 
of media objects to be properly sequenced and played without 
the increased cost, power consumption, and space require 
ments for more memory or processor capability. Users are 
able to experience the bene?ts and pleasure of long anima 
tions, and device providers are able to more effectively com 
municate with their consumers, all without increased costs or 
shorter battery life. In this way, devices become more usable, 
more active, and more fun. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a block diagram ofa system and method of 
displaying an animation in accordance with the present inven 
tion; 
[0013] FIG. 2 is a ?owchart of a method of displaying an 
animation in accordance with the present invention; 
[0014] FIG. 3 is a ?owchart of method for generating ani 
mation segment ?les in accordance with the present inven 
tion; 
[0015] FIG. 4 is a ?owchart of a method for displaying 
animation segments in accordance with the present invention; 
[0016] FIG. 5 is a ?owchart of a method for displaying 
animation segments in accordance with the present invention; 
and 
[0017] FIG. 6 is a block diagram ofa system and method of 
sequencing multimedia objects in accordance with the 
present invention; 

DETAILED DESCRIPTION 

[0018] Referring now to FIG. 1, a system for sequencing 
media objects is shown. More particularly, the example of 
FIG. 1 is useful for sequencing and displaying a long anima 
tion. It will be understood that other media types may be used. 
The system 10 may operate, for example, on an embedded 
processor system and be con?gured to display animations on 
a user interface screen. In one example, system 10 operates on 
a mobile phone that has an embedded processor and a display 
screen, which is typically a black and white or color LCD. 
System 10 provides for displaying animations to a user on one 
or more display screens. The animations may be part of the 
man-machine interface or operating system for the embedded 
device. In this way, the animations may be useful for provid 
ing start-up information, menu selection, noti?cations, help 
or other instructions, and an active and lively user interface. 
Further, these animations provide for an aesthetically pleas 
ing, interesting, and fun user experience. In other examples of 
embedded systems, system 10 may be incorporated into per 
sonal data assistants, mp3 players, DVD/CD players, appli 
ances, cars, cameras, or other consumer devices. 
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[0019] Advantageously, system 10 enables the presentation 
of long animations. In this way, more complex and interesting 
animations may be presented to the user. These long anima 
tions are enabled for processor based systems, including 
embedded system having limited RAM and a simple proces 
sor structure. It will be appreciated that the embedded pro 
cessor may be for example, a microprocessor, a computer 
processor, a programmable logic device, a gate array, discrete 
logic, or an application-speci?c processor system such as a 
base band processor for a mobile phone. It will also be under 
stood that the embedded processor may be a single processor 
or may include multiple connected processors. 

[0020] System 10 includes a batch processor 18 and an 
animation engine 14. Although the batch processor 18 and the 
animation engine 14 are shown as separate blocks, it will be 
appreciated that these functions may be performed on a single 
processor as well as on multiple processors. The processor, 
which is part of an embedded system, also has a display 12. 
The display 12 may be for example, an LCD display screen or 
other visual presentation device. The batch processor 18 also 
is constructed to receive an animation request 15. The anima 
tion request may be from an operating software program, a 
user, or an external stimulus. In the example of FIG. 1, the 
request 15 makes a request that a long animation entitled “A” 
be played and displayed. 
[0021] The request for the animation 15 is received into 
batch processor 18. Batch processor 18 retrieves an animation 
?le 16. The animation ?le 16 is associated with an animation 
identi?er 37 which in this example is also “A”. It will be 
appreciated in practice that the animation identi?er may be 
included as a header or data ?eld in the animation ?le, or may 
be the name of the animation ?le. For example, the animation 
?le may be saved as a text ?le and therefore the name of 
animation ?le 16 would be “A.txt”. The animation ?le 16 also 
includes a list of image descriptors 39. The list of image 
descriptors 39 identi?es the set of images that when sequen 
tially displayed, comprises the animation. In the example of 
FIG. 1, many images comprise the animation, although only 
eight are speci?cally identi?ed. In a typical application for a 
mobile phone, it is likely that long animations will have 10 or 
more image frames, depending on RAM availability, image 
siZe, and color depth. It will be understood that the number of 
images that comprise a long animation will depend on appli 
cation speci?c needs and resources. When displayed, each of 
the images will be presented on the display screen 12 in the 
order listed in the animation ?le 16. 

[0022] In the illustrated animation ?le 16, each image 
descriptor includes a ?le identi?er 45. The ?le identi?er 45 
may be for example, the ?le name where the image may be 
found. Alternatively, the ?le identi?er may be header or 
another data ?eld for the ?le. The image descriptors 39 may 
also include ?le format information 43. Each of the images 
may be stored as an individual graphics ?le, and may be 
stored using a particular graphical format. For example, 
images may be stored in a bit map format, a JPEG format, or 
other standard or proprietary graphical format. The format 
identi?er 43 identi?es, for use by the batch process 18, the 
stored format for the associated image. The identi?ers 39 may 
also include an indication of ?le siZe 47. The ?le siZe indicator 
may for example, indicate the number the bytes or kilobytes 
that each image consumes in memory. Alternatively, the ?le 
siZe indicator 47 may be a relative number indicating a rela 
tive siZe of a bit map. It will be understood that other siZe 
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indicators Will be used. It Will also be understood that the 
processor may be arranged to interrogate the graphics ?les to 
determine format or siZe. 

[0023] The animation ?le 16 also includes an end of ?le 
indicator 51. In this Way the batch processor 18 can easily 
identify the last image in the animation. Although animation 
?le 16 is shoWn providing a list of individual image ?les, it 
Will also be appreciated that the graphical image content for 
all the images in the animation may be stored in feWer or even 
a single graphical ?le. If a single graphical ?le Were used, then 
the ?le identi?er 54 may be used to indicate a location or 
position in a graphical ?le for locating the image. The ?le 
identi?er may further include an end position or notation to 
assist in locating the end of that particular image. It Will also 
be understood that different ?le arrangements may be used 
consistent With this disclosure. 

[0024] The batch processor 18 retrieves that animation ?le 
16 and extracts the format information, ?le identi?cation 
information, and siZe information for each of the images of 
the animation. The batch process 18 may also have a con?gu 
ration ?le 19 for setting default con?gurations or providing 
operational instructions. For example, con?guration ?le 19 
may include information regarding the maximum siZe 20 for 
an animation segment. The maximum siZe for any animation 
segment is preferably related to the amount of available RAM 
memory in the embedded device. This maximum siZe may be 
prede?ned for a class of embedded systems, particularly 
de?ned for a speci?c device, or may be dynamically gener 
ated responsive to current processor conditions. In the 
example shoWn in FIG. 1, the batch process operates at runt 
ime to dynamically build animation segment ?les. HoWever, 
it Will be understood that the batch process may be performed 
at other times, and may even be performed on a remote 
device. In this case, after the animation segments are remotely 
built the animation segment ?les Would be transferred to the 
local device and stored for later use by the animation proces 
sor. 

[0025] The batch processor 18 is therefore aWare of a maxi 
mum siZe 20 for an animation segment, and further has or can 
retrieve siZe information for each of the images in the anima 
tion. In this Way, the batch process 18 may take the set of 
images identi?ed in the image list 39, and segment that list 
into a series of subsets, Where each subset has images, that in 
the aggregate, are smaller in siZe than the maximum siZe 20. 
For example, if the maximum siZe 20 is set to 900, then the 
batch process constructs a list of a ?rst subset 51 of images 
starting With “bm1” and continuing until the maximum num 
ber of sequential images has been selected Without exceeding 
a siZe of 900. Here, “bm1,” “bm2”, and “bm3” total to 800, 
While adding “bm4” Would exceed the limit of 900. Accord 
ingly, “bm1”, “bm2”, and “bm3” are segmented into a ?rst 
subset of images 51. Continuing in sequence, the batch pro 
cess calculates that “bm4” and “bm5” total to 800, While 
adding a next image (not shoWn) Would exceed the limit of 
900. Accordingly, “bm4” and “bm5” are placed in a second 
subset of images 52. The batch process 18 continues in this 
manner through other images comprising the long animation, 
Which are not speci?cally identi?ed in the animation “A”. 
Instead, the images that are not speci?cally identi?ed are 
indicated With ellipses. Finally, the batch process includes the 
last three images, “bm3”, “bm2”, and “bm1” in a ?nal subset 
of images 53. The batch processor therefore has taken the set 
of images in animation ?le 16 and segmented them into a 
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series of sequential subsets of images. Each of the subsets 
includes images that in the aggregate have a siZe less than a 
de?ned maximum siZe. 
[0026] The batch processor 18 also provides an action 
instruction along With each of the subset of images 51, 52, and 
53. This action instruction may be included as a data ?eld in 
a ?le, or may be included as part of the ?le name, for example. 
In the example of FIG. 1, the action instruction is used in tWo 
Ways. First, the action instruction may be used to link one of 
the subsets to the next sequential subset. In this Way, the 
action instruction is useful to link or chain the subsets in the 
proper sequential order. In another use, the action identi?er is 
used to identify the last image for the long animation. It Will 
be appreciated that action instruction may have other uses. 
[0027] Each of the subsets of images, such as the ?rst subset 
51, are assigned and associated With a ?le identi?er, such as 
?le identi?er 30. File identi?er 30 may be a ?le name for the 
subset, or may be a header or other data information embed 
ded as data Within the ?le. In the example of FIG. 1, the ?le 
identi?er 30 for the ?rst subset of images 51 is the same as the 
animation name “A”. Each subsequent subset of images is a 
sequential variation of this name. For example, the second 
subset of images 52 Would be identi?ed With “A2”. It Will be 
understood that other naming and identi?cation arrange 
ments are Well knoWn and may be used consistent With this 
disclosure. 
[0028] Each of the sets of images is thereby associated With 
a ?le identi?er and an action instruction. The combination of 
the set of images, the ?le identi?er, and the action instruction 
form animation segment ?les 21. In the example of FIG. 1, 
each of the segment ?les includes a list of ?lenames for 
identifying the images in an animation segment. HoWever, it 
Will be understood that the segment ?le alternatively could be 
constructed to hold the graphical information for the images 
as Well. 

[0029] As generally described above, the action instruction 
may be either a call back instruction 34 for linking the seg 
ment ?les together, or may provide an end of ?le indicator 35 
for the ?nal set of images 53. For each of the segment ?les, 
other than the ?nal segment ?le 27, the call back instruction 
34 indicates the ?le identi?er for the next sequential segment 
?le. For example, FIG. 1 shoWs that the ?rst segment ?le 23 
has a call back instruction 34 of “A2”. This call back identi 
?er, therefore, indicates the ?le identi?er for the next sequen 
tial segment ?le. In this case, the second segment ?le 25 has 
a ?le identi?er of “A2”. In this Way, the call back indicators 
and ?le identi?ers act to link together the segment ?les in 
sequential order. The ?nal subset 27 includes an action indi 
cator 35 in the ?le for informing the animation engine 14 that 
the last image of the animation has been displayed. It Will be 
appreciated that other Ways of identifying the end of ?le may 
be used. 
[0030] The animation engine 14 also received the request 
for animation 15. The request may be received at the same 
time the batch process receives the request, or may be 
delayed. Also, the instruction to play the animation may be 
generated by a source different then the source directing the 
batch processor. For example, one event may cause the batch 
processor to prepare the segment ?les 21, While a later event 
may trigger the animation engine 14 to begin displaying the 
animation. 
[0031] The animation engine 14 Waits at least until the ?rst 
segment ?le 23 has been de?ned by the batch process. 
Depending on processor poWer and required response times, 
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the animation engine may Wait until the batch process 18 has 
completed de?ning all the segment ?les 21, or may proceed 
With displaying the animation prior to the completion of the 
batch process. It Will also be appreciated that batch process 18 
may be completed at a different time then When the animation 
is to be vieWed. For example, the batch process 18 may be 
used to prede?ne the segment ?les 21, and to store the seg 
ment ?les in the local device. In another example, batch 
process 18 may preprocess often used animations, or anima 
tions that are expected to be used in the near future. For Way 
of illustration, if a user is currently on a voice telephone call, 
the batch processor may pre-prepare an animation that Will be 
displayed When the user ends the call. In this Way, the segment 
?les are available for immediate use by the animation engine 
as soon as the user disconnects the call. It Will be understood 
that many timing relationships betWeen the batch process and 
the animation engine may be used consistent With this disclo 
sure. 

[0032] The animation engine retrieves the ?rst segment ?le 
23 using the ?le identi?er 30 for the ?rst segment ?le. The 
animation engine extracts the ?le names for all the images in 
that animation segment. The animation engine extracts the 
associated images from a graphics ?le or ?les 11. Since the 
images in the segment ?le Were selected to be less than a 
maximum siZe, all images in a segment may be loaded into 
memory concurrently. In the example of FIG. 1, the anima 
tion engine Would ?rst load “bm1”, “bm2”, and “bm3” into 
memory. After the images are loaded, the animation engine 14 
sequentially displays “bm1”, bm2”, and “bm3” as the ?rst 
three frames in an animation. More particularly, the anima 
tion engine 14 displays each of the animations for a period of 
time, for example 200 milliseconds, and then display the next 
image. The animation engine 14 also extracts the call back 
information 34 from the ?rst segment ?le 23. In this Way, the 
animation engine 14 is aWare of Which segment ?le to access 
next. For example, in FIG. 1 the call back instruction in the 
?rst segment ?le is “A2”. Accordingly, the animation engine 
proceeds to locate and retrieve the segment ?le having a ?le 
identi?er of “A2”. The animation engine 14 then loads the 
image ?les identi?ed in the second segment, Which are “bm4” 
and “bm5”, and proceeds to sequentially display those 
images. The animation engine continues in this Way until all 
images have been sequentially displayed and the end indica 
tor 35 has been found in the ?nal segment ?le 27. 

[0033] The user therefore sees the display 12 shoW an entire 
long animation 55. The long animation 55 may be substan 
tially longer than a typical animation played from an embed 
ded system. The animation 55, Which may be many images or 
frames 63 in length, actually is comprised of several sequen 
tial animation segments. For example, long animation 55 has 
a ?rst animation segment 57 Which Was displayed responsive 
to the ?rst segment ?le 23, a second animation segment 59, 
Which Was displayed responsive to the second segment ?le 
25, and a ?nal animation segment 61, Which Was displayed 
responsive to the ?nal segment ?le 27. Due to the relatively 
loW frame rate used for animations in embedded systems, the 
animation segments combine to form the long animation 55 
With little or no human perceivable delay or interruption. 

[0034] Referring noW to FIG. 2 a method of displaying an 
animation is illustrated. Method 80 may be used on an embed 
ded system for displaying long animations as part of a user 
interface or user display system. The animations provide a 
desirable, interesting and aesthetically pleasing appearance, 
and may increase the amount of information effectively com 
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municated to a user. Method 80 sets a maximum memory 
space for an animation segment as shoWn in block 82. The 
maximum siZe may be set dynamically by the embedded 
system according to current processor and memory condi 
tion, or may be prede?ned for a speci?c device or model of 
device. The siZe may be set to a particular byte or kilobyte 
memory siZe, or may be set to a particular number of images. 
[0035] A command 81 may be received to instruct the 
embedded processor or animation engine to play an anima 
tion as shoWn in block 84. in order to e?iciently play a long 
animation, the long animation is segmented into a series of 
sequential animation segments, With each of the animation 
segments having images that aggregate to a amount less than 
the maximum segment siZe, as shoWn in block 86. A segment 
?le is constructed for representing each animation segment, 
With the segment ?le including an identi?cation of the images 
for that animation’s segment. A segment identi?cation 88 is 
provided along With the identi?cation of the images in a 
segment ?le. The segment identi?cation may be for example, 
the name of the segment ?le, or may be data embedded Within 
the segment ?le. 
[0036] The segment ?le also includes segment sequence 
information 91. The segment sequence information may be in 
the form of an instruction in the segment ?le. For example, the 
instruction may indicate the segment identi?cation 109 for 
the next sequential segment ?le. For the ?nal segment of the 
animation, the instruction may include an end of ?le 111 
indication. Method 80 segments the long animation into as 
many animation segments as necessary as shoWn in block 93. 

[0037] The embedded system, responsive to receiving the 
instruction for playing animation, may prepare its memory 95 
for loading images or frames. For example, the embedded 
processor may need to clear certain areas of the memory, or 
may rearrange its memory to make larger blocks of memory 
available. In block 97, the segment ?le identi?cation is set. 
When ?rst starting the animation, the segment identi?cation 
is initially set to the ?le identi?er for the ?rst segment ?le. In 
this Way, all the frames identi?ed in the ?rst segment ?le are 
then loaded into memory as shoWn in block 99. The embed 
ded processor or animation engine then continues to sequen 
tially display all the loaded frames as shoWn in block 102. The 
animation engine also checks the sequence information 104 
in the segment ?le, Which may be in the form of an action 
instruction or a callback. This sequence information may 
indicate Whether there is a next segment ?le or if the end of ?le 
has been reached. If a next segment is indicated, the sequence 
information provides the segment identi?cation for the next 
segment 106. That identi?cation is then used to set the next 
segment identi?cation in block 97. In this Way, a segment ?le 
links to the next sequential segment ?le. The process of load 
ing and displaying frames continues until all segment ?les 
have been used and the end of ?le instruction found. 
[0038] Referring noW to FIG. 3 a method for generating 
animation segment ?les 130 is shoWn. Method 130 provides 
set up information 131 for an embedded processor. The set up 
information may include for example, a maximum siZe indi 
cator. This maximum siZe indicator may be set for a particular 
memory siZe, number of frames, number of available blocks, 
or other indications of particular or relative siZe. Method 130 
then receives an animation ?le 133. The animation ?le indi 
cates a set of ordered images that are to be displayed in the 
animation. Preferably, the animation ?le also includes infor 
mation regarding ?le format and the siZe of each image. 
Method 130 then determines the desired animation segment 
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size as shown in block 135. The segment siZe may be pre 
de?ned 151, for example, in the set up information 131, may 
be provided as a default siZe 153, or may be generated 155 
responsive to processor and memory conditions. 
[0039] The method 130 then proceeds to generate 137 a 
series of sequential segment ?les. With the segment siZe 
determined, the method 130 is able to determine animation 
segments according to the maximum siZe, as shoWn in block 
138. It Will also be appreciated that the maximum siZe may 
include some ?exibility to alloW a particular animation seg 
ment to exceed the exact maximum siZe. Such ?exibility 
could alloW for increased e?iciency for some embedded sys 
tems. Method 130 adds a segment identi?cation 140 to the list 
of image ?les. For example, the segment identi?cation may 
be a ?le name for the segment ?le, or may be header or other 
data information stored Within or otherWise associated With 
the ?le. If the segment ?le is not the last segment ?le, a call 
back instruction is added to the segment ?le as shoWn in block 
146. This call back instruction is used to indicate the ?le 
identi?er for the next segment ?le in the sequence. If the 
current segment represents the ?nal segment ?le as shoWn in 
block 142, then an end of ?le indicator is added to the ?le. 

[0040] Method 130 thereby accepts a long animation ?le, 
and segments the set of images identi?ed in the animation ?le 
into a series of sequential subsets. Each of the subset of 
images is associated With a ?le identi?er and an instruction, 
thereby forming respective segment ?les. The instruction is 
used to link the segment ?les into proper sequence Without the 
use of a master controlling program. In this Way, the applica 
tion and required processor structure is simpli?ed. It Will be 
appreciated that method 130 may be performed prior to the 
time a request to play an animation has been received, or may 
be contemporaneous With such requests. 
[0041] Referring noW to FIG. 4 a method for displaying 
animation segments is illustrated. Method 180 uses a series of 
sequential animation segment ?les, for example, animation 
segment ?les generated according to method 130. Method 
180 receives an instruction to play an animation, With the 
instruction providing the ?le identi?er for the ?rst animation 
segment ?le as shoWn inblock 182. Method 180 then retrieves 
184 an animation segment ?le using the ?rst ?le identi?er. 
The ?rst animation segment ?le includes an identi?cation of 
a ?rst subset of images or frames. Method 180 then loads 
these frames or images as shoWn in block 186. Each frame is 
displayed as shoWn in block 188, and if there is another frame 
identi?ed for the segment 191, then the next sequential frame 
is scheduled 193. If there are no more frames identi?ed in the 
segment, then an instruction is retrieved from the segment ?le 
as shoWn inblock 195. If the instruction is an action command 
indicating the animation has ended, then method 180 ends 
displaying the animation. HoWever, the instruction may also 
be a callback that indicates the identi?er for the next segment 
?le as shoWn in block 199. In this case, the next segment ?le 
identi?er is extracted and used to retrieve the next animation 
segment ?le as shoWn in block 184. This process of loading, 
displaying, and linking to the next segment ?le is continued 
until the end instruction is found in block 197. 

[0042] Referring noW to FIG. 5, an alternative implemen 
tation for a method for displaying animation segments is 
illustrated. Method 220 loads a segment ?le using the identi 
?er received in block 799 As shoWn in block 225, the frames 
identi?ed in the segment ?le are then loaded into memory. In 
block 236, each frame is displayed according to its sequence 
in the segment ?le. If there is another frame in the segment 
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241 then a next frame is scheduled 243 and displayed accord 
ing to that schedule in block 236. For example, frames may be 
scheduled to be displayed every 200 milliseconds. After the 
last frame has been displayed, the subset of images associated 
With the shoWn animation segment may be cleared from 
memory 232. 
[0043] Contemporaneous With the displaying process 
shoWn in blocks 236, 241, and 243, the method 220 may also 
monitor and manipulate memory usage. For example, method 
220 retrieves instruction information from each segment ?le 
as shoWn in block 226. The instruction may be an end instruc 
tion 228 indicating the last segment ?le. If the instruction is 
not the end indicator, then the process 220 is aWare that 
another segment ?le needs to accessed, and its associated 
image ?les loaded into memory. Method 220 may Wait 230 
for an indication that suf?cient memory is free to load the 
image ?les in the next animation segment. For example, this 
indication may occur When the images from the current ani 
mation segment have been deleted from memory as shoWn in 
block 232. It Will also be understood that the method 220 may 
otherWise identify free memory and proceed to loading the 
next subset of frames. As Way of illustration, a memory man 
ger in the embedded system may provide an indication that 
suf?cient memory is available 231 to load the next set of 
images. In this Way, the next subset of images may be loaded 
before the ?nal image in the previous subset has been dis 
played. 
[0044] When memory is available, process 220 uses the call 
back information in the current segment ?le to identify the 
next segment ?le 234 in sequence. The next segment ?le is 
loaded using the next identi?er as shoWn inblock 224, and the 
frames identi?ed in the next segment ?le are then loaded into 
memory as shoWn in block 225. In this Way, method 220 
enables the display of images from a current subset of images, 
contemporaneous With the loading of a next subset of images. 
[0045] Referring noW to FIG. 6, a system and method for 
sequencing multimedia objects is shoWn. System 310 is simi 
lar to system 10 described With reference to FIG. 1, but is 
illustrated sequencing and using other types of media, such as 
sound and static images. In system 310, a media ?le 316 is 
used to de?ne the overall sequence for the media objects. This 
media ?le 316 may be prede?ned, or may be generated 
dynamically responsive to speci?c conditions. For example, 
the media ?le 316 may be de?ned to play a particular 
sequence of sounds, images, and animations upon startup, or 
the sequence may be de?ned dynamically responsive to a 
particular condition, such as battery strength or netWork 
availability. In this Way, the media sequence may present 
speci?c information to a user about current conditions. 

[0046] FIG. 6 illustrates an optional sequence generator 
313 that may dynamically determine Which media objects to 
present, the order to present them, the duration of presenta 
tion, and other characteristics of the multimedia presentation. 
The sequence generator 313 may be, for example, an appli 
cation operating on the embedded processor or other comput 
ing device, or may be discrete sensing devices for setting ?ags 
or other indicators in an application program. 

[0047] The media ?le 316 of FIG. 6 indicates that a sound 
347 is started With the sound ?le “mp1”, Which is an MP3 ?le. 
Next, animations 337, 341, and 343 should be played in order 
of “A” folloWed by “B” folloWed by “C”. The animation 
sequences are folloWed by an image 345. Each of the media 
?les 337, 341, 343, 345, and 347 may also include timing 
information. For example, the sound media ?le 347 may 
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include an instruction for hoW long to play the sound, or hoW 
many times to repeat the sound ?le. In a similar manner, each 
of the animation media ?les could include timing information 
on hoW long to display each image. Also, the image media ?le 
345could include duration information on hoW long to dis 
play the image on the display screen. 
[0048] A batch processor 318 accepts the media ?le 316 
and generates media segment ?les 321. These segment ?les 
have been siZed according the con?guration 320. For 
example, long animation segments may be segmented into 
animation segments such that all the images for a segment 
may be concurrently loaded into memory. It Will be under 
stood that the con?guration 320 may be prede?ned, or may be 
dynamically adjusted according to current conditions. Also, 
because the media ?le may instruct that certain medial objects 
be concurrently loaded, the segment ?le siZe may need to be 
adjusted. For example, if a sound ?le of 50 kbytes is to played 
at the same time a long animation is to be presented, then the 
maximum siZe of each segment ?le should be adjusted to 
account for the 50k sound ?le being resident in memory. 
[0049] The media engine 314 then uses the media segments 
321 to present a complete multimedia presentation. The 
media engine 314 accesses a media ?le or ?les 311 to load the 
speci?c media ?les needed for each segment. The media 
engine 314, upon having a start 315 indication, accesses the 
“S” sound ?le. The sound segment 331 includes a ?le identi 
?er “S” and a ?nal action command “END”. Additionally, the 
sound segment ?le includes another action instruction 332 to 
indicate hoW long the sound ?le is to be played. Here, action 
command 332 indicates that sound ?le “mp1” is to play for 7 
seconds. Sound segment 332 also includes another action 
instruction 333, Which instructs the media engine 314 to 
concurrently load and play another media object. Here, sound 
segment 331 has the action instruction “A” 333, Which caused 
the media engine to access the “A” animation segment 323, 
and proceed to load and play its associated images. In this 
Way, sound is played While the animation is played. It Will be 
understood that other methods may be used to implement 
action commands for indicating timing, repetition, or dura 
tion consistent With this disclosure. In use, the sound ?le 
Would be loaded into memory and played, the animation 
started, and the sound ended after 7 seconds of play. Since the 
?nal action command in the sound segment is “END”, no 
other media ?le Would be loaded responsive to ending the “S” 
sound ?le. 

[0050] After the media engine 314 starts the sound ?le, the 
media engine 314 starts the animation segment 323 and 
sequentially displays its three image ?les, and then uses the 
action command “A2” to callback animation segment 325. 
After the media engine 314 sequentially displays the tWo 
images of animation segment 325, it uses the callback “A3” to 
sequence animation segment 327. Animation segment ?le 
327 in a similar manner has “A4” to callback image segment 
329. Image segment 329 includes a timing action instruction 
331 for setting the duration that the image “jpg1” Will be 
displayed. Here, the media engine 314 displays the image 
“jpg1” for 5 seconds, and then the “END” action instruction 
indicates that “A4” does not callback any other media seg 
ment. 

[0051] The animation engine presents the multimedia pre 
sentation on user output devices 312, Which may include a 
display for images and animations, and a speaker for sound. 
The multimedia presentation 355 (not shoWn to scale) is 
shoWn to the user, and consists of the playing of a sound 366, 
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Which is folloWed by shoWing animation segments 357, 359, 
and 361 according to segment ?les 323, 325, and 327, respec 
tively. After animation segment 361 completes, image 364 is 
displayed for 5 seconds. Depending on. the timing for the 
animations, the sound may play for a short time after the 
image has ended. It Will be understood that the sound ?le may 
have included an action instruction arranged to cause the 
sound ?le to end before or concurrent With the end of the 
image. 
[0052] While particular preferred and alternative embodi 
ments of the present intention have been disclosed, it Will be 
appreciated that many various modi?cations and extensions 
of the above described technology may be implemented using 
the teaching of this invention. All such modi?cations and 
extensions are intended to be included Within the true spirit 
and scope of the appended claims. 

1. A method for displaying an animation on a mobile phone 
having a processor, a memory and a display screen, compris 
ing: 

enabling the processor to perform as a batch processor and 
as an animation engine; 

receiving an instruction to display an animation ?le on the 
mobile phone, retrieving the animation ?le responsive to 
the instruction With the batch processor; 

predetermining a maximum memory siZe based on the 
memory corresponding to the mobile phone; 

generating a ?rst and second set of images With the batch 
processor; 

associating a callback identi?er With the second set of 
images; 

providing the callback identi?er With the ?rst set of images; 
loading the ?rst set of images into the memory, the memory 

readable by the animation engine; 
displaying sequentially each image in the ?rst set of 

images; 
retrieving the callback identi?er associated With the ?rst set 

of images; 
using the callback identi?er to load the second set of 

images into the memory; and 
displaying sequentially each image in the second set of 

images. 
2. The method of claim 1 Wherein the animation ?le further 

comprises a plurality of images ordered for sequential dis 
play. 

3. The method of claim 2 Wherein predetermining a maxi 
mum memory siZe based on the memory corresponding to the 
mobile phone further comprises the maximum memory siZe 
corresponding to a maximum amount of memory usable to 
load each set images. 

4. The method of claim 1 Wherein the animation ?le further 
comprises 

a plurality of images ordered for sequential display; 
a ?le identi?er that indicates a ?le name for each image; 
a ?le format descriptor that indicates the stored format for 

each image; and 
a ?le siZe indicator that provides a ?le siZe for each image. 
5. The method of claim 4 Wherein retrieving the animation 

?le responsive to the instruction With the batch processor 
further comprises the batch processor extracting the ?le iden 
ti?er for each image, the ?le format descriptor for each image, 
and the ?le siZe indicator for each image. 

6. The method of receiving an instruction to display an 
animation ?le on the mobile phone according to claim 5, 
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wherein the animation ?le comprises a ?le siZe indicator that 
indicates the number of bytes or kilobytes that each image 
consumes in memory. 

7. The method of receiving an instruction to display an 
animation ?le on the mobile phone according to claim 5, 
Wherein the animation ?le comprises a ?le siZe indicator that 
is a relative number indicating a relative siZe of a bit map. 

8. The method of retrieving the animation ?le responsive to 
the instruction With the batch processor of claim 5, Wherein 
the batch process has a con?guration ?le for setting default 
con?gurations. 

9. The method of retrieving the animation ?le responsive to 
the instruction With the batch processor of claim 5, Wherein 
the instruction is an end of ?le indicator for the ?nal set of 
images. 

10. The method of retrieving the animation ?le responsive 
to the instruction With the batch processor of claim 5, Wherein 
the batch process is completed at a different time than When 
the animation is to be vieWed. 

11. A mobile phone, comprising: 
a processor capable of performing as a batch processor and 

an animation engine; 
a memory operatively coupled to the processor; 
a display screen operatively coupled to the processor, the 

display capable of displaying an animation ?le in 
response to an instruction received by the processor; 

the animation ?le retrieved responsive to the instruction 
received by the batch processor; 

a maximum memory siZe based on the memory, the maxi 
mum memory siZe corresponding to a maximum amount 
of memory usable to load each set of images; 

a ?rst set of images generated With the batch processor; 
a second set of the images generated With the batch pro 

cessor; 
a callback identi?er associated With the second set of 

images; 
a callback identi?er providing along With the ?rst set of 

images; 
Wherein the ?rst set of images are loaded into the memory 

readable by the animation engine; and 
Wherein the callback identi?er provided With the ?rst set of 

images is retrieved and used to load the second set of 
images into the memory. 

12. The mobile phone of claim 11 Wherein the animation 
?le further comprises a plurality of images ordered for 
sequential display. 

13. The mobile phone of claim 12 Wherein predetermining 
a maximum memory siZe based on the memory correspond 
ing to the mobile phone further comprises the maximum 
memory siZe corresponding to a maximum amount of 
memory usable to load each set images. 

14. The mobile phone of claim 11 Wherein the animation 
?le further comprises 

a plurality of images ordered for sequential display; 
a ?le identi?er that indicates a ?le name for each image; 
a ?le format descriptor that indicates the stored format for 

each image; and 
a ?le siZe indicator that provides a ?le siZe for each image. 
15. The mobile phone of claim 14 Wherein retrieving the 

animation ?le responsive to the instruction With the batch 
processor further comprises the batch processor extracting 
the ?le identi?er for each image, the ?le format descriptor for 
each image, and the ?le siZe indicator for each image. 
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16. The mobile phone of claim 15 Wherein the ?rst set of 
images generated With the batch processor further comprises 
the ?le siZe of each image aggregating to a siZe up to the 
predetermined maximum memory siZe, the ?rst set of images 
having a ?le identi?er and a ?nal image. 

17. The mobile phone of claim 16 Wherein the second set of 
images generated With the batch processor further comprises 
the ?le siZe of each image aggregating to a siZe up to the 
predetermined maximum memory siZe, the images in the 
second set being in sequence behind the ?nal image. 

18. The mobile phone of claim 17 Wherein after the ?rst set 
of images are loaded into the memory readable by the anima 
tion engine, each image in the ?rst set of images is displayed 
sequentially, using the image order in the animation ?le. 

19. The mobile phone of claim 18, Wherein after the call 
back identi?er provided With the ?rst set of images is 
retrieved and used to load the second set of images into the 
memory, each image in the second set of images is displayed 
sequentially, using the image order in the animation ?le. 

20. A mobile phone, comprising: 

a processor capable of performing as a batch processor and 
an animation engine; 

a memory operatively coupled to the processor; 

a display screen operatively coupled to the processor, the 
display capable of displaying an animation ?le in 
response to an instruction received by the processor, the 
animation ?le comprising: 

a plurality of images ordered for sequential display, 
a ?le identi?er that indicates a ?le name for each image, 

a ?le format descriptor that indicates the stored format 
for each image, 

a ?le siZe indicator that provides a ?le siZe for each 
image; 

the animation ?le retrieved responsive to the instruction 
received by the batch processor, Wherein the batch pro 
cessor extracts the ?le identi?er for each image, the ?le 
format descriptor for each image, and the ?le siZe indi 
cator for each image; 

a maximum memory siZe based on the memory, the maxi 
mum memory siZe corresponding to a maximum amount 

of memory usable to load each set of images; 

a ?rst set of images generated With the batch processor, in 
Which the ?le siZe of each image aggregates to a siZe up 
to the predetermined maximum memory siZe, the ?rst 
set of images having a ?le identi?er and a ?nal image; 

a second set of the images generated With the batch pro 
cessor, in Which the ?le siZe of each image aggregates to 
a siZe up to the predetermined maximum memory siZe, 
the images in the second set being in sequence behind 
the ?nal image; 

a callback identi?er associated With the second set of 
images; 

a callback identi?er providing along With the ?rst set of 
images; 

Wherein the ?rst set of images are loaded into the memory 
readable by the animation engine; 
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wherein each image in the ?rst set of images is displayed 
sequentially, using the image order in the animation ?le; 

Wherein the callback identi?er provided With the ?rst set of 
images is retrieved and used to load the second set of 
images into the memory; and 
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Wherein each image in the second set of images is dis 
played sequentially, using the image order in the anima 
tion ?le. 


