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(Us) The invention provides for a method and apparatus for 
encoding areas of an image that have de?nable parameters 
as graphic objects and then encoding the remaining areas of 
the image, if any, as a raster scanned image. The invention 
is particularly Well suited for the encoding of an image that 
has areas that can be described as having a particular texture 
characteristic. Each area of the image, and subsequent 
images, that have the particular texture characteristic is 
encoded With an identi?er to the texture characteristic, rather 
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LOW BANDWIDTH ENCODING SCHEME FOR 
VIDEO TRANSMISSION 

FIELD OF THE INVENTION 

[0001] This invention relates generally to the ?eld of video 
processing, and in particular to the ?eld of compressing, 
encoding, and decoding video images. 

BACKGROUND OF THE INVENTION 

[0002] Video images are encoded and compressed to 
reduce the siZe of the data sets needed to communicate these 
images. The siZe of the compressed encoding of an image 
can affect various aspects of a video system’s performance. 
Storage requirements, bandWidth requirements, and trans 
mission rate requirements are all directly correlated to the 
siZe of the encoded image. The siZe of the compressed 
encoding can also have an effect on image quality. MPEG, 
for example, is a lossy encoding: if the encoding exceeds a 
space or time constraint imposed by an MPEG standard, the 
encoding is truncated to ?t the available space. That is, if an 
encoding is too complex, in terms of the amount of infor 
mation that needs to be transferred in the time alloWed for 
the transfer, a loss of quality occurs. Similarly, transmission 
of images over relatively loW bit rate channels requires a 
reduction in the amount of data to be transferred, Which is 
usually effected by reducing the resolution and quality of the 
transmitted image. 

[0003] In general, the siZe of the compressed encoding of 
an image is dependent upon the content of the image, and the 
techniques used to encode the image. Traditionally, the ?elds 
of video processing and graphics image processing use 
different processes and techniques to provide images to 
potential vieWers. Video image processing is primarily raster 
based. An image is scanned using a predetermined pattern to 
produce a modulation of a signal, the signal is communi 
cated to a receiver, and the receiver applies the modulation 
to a display to recreate the image. Various techniques are 
used to compress the encoding of the raster image to 
optimiZe transmission ef?ciency and speed, including 
MPEG and other encodings. 

[0004] Graphics image processing, on the other hand, is 
primarily object based. An image is composed of a variety 
of objects, each object occupying a particular area of the 
graphics image. The objects may correspond directly to 
actual objects in the image, such as boxes and circles, or may 
correspond to created objects, such as a multitude of trian 
gular segments of areas of the image having similar char 
acteristics. The graphics encoding of an image includes the 
identi?cation of the type of object, such as line, circle, 
triangle, etc., and the location in the image at Which the 
object appears. Also associated With each object are param 
eters that describe hoW the object is to be rendered at the 
speci?ed location, such as the object’s color, siZe, texture, 
shading, translucency, etc. These parameters may be 
included in the identi?cation of the type of object (eg a red 
circle), or in the speci?cation of the location of the object in 
the image (a circle at (x,y), color=red). 

[0005] In both the graphics and raster compressed encod 
ings, large areas of uniform characteristics are ef?ciently 
encoded. A large blue square in an image is encoded in a 
graphics encoding as a square of a given siZe having a color 
of blue located at a given coordinate in the image space. The 
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raster scan of a monochromatic area, such as a large blue 
square, produces bands of relatively constant modulation; 
these constant modulations are efficiently compressed dur 
ing the discrete cosine transformation (DCT) process that is 
common to compression schemes such as MPEG. 

[0006] Textured areas, on the other hand, Will not neces 
sarily be efficiently encoded by a DCT transformation, 
because the modulation is not constant. For example, a brick 
Wall that has red bricks and gray mortar betWeen the bricks 
Will produce differing modulations as the raster scan 
traverses each red area and each gray area during the 
scanning process. Similarly, a marbled surface, consisting of 
random streaks of grain of differing colors amongst gray 
White clouds of varying intensity Will produce a non 
uniform modulation pattern. Such areas, hoWever, can be 
ef?ciently encoded as graphics objects having particular 
texture characteristics (eg brick Wall at (x,y), colors=red, 
gray). Conversely, images containing someWhat randomly 
placed objects may be more efficiently encoded as a com 
pressed raster encoding. An outdoor scene, for example, 
may be ef?ciently compressed by a DCT transformation, but 
may not be ef?ciently encoded as a graphics encoding of 
each object that forms the image, such as each leaf on a tree 
in the scene. 

[0007] Conventional video processing of an image pro 
duces an encoding of the image that is independent of the 
display that may be used to display the image. In general, the 
image is raster scanned at a predetermined horiZontal and 
vertical frequency and resolution and encoded so as to retain 
as much image information as possible. This detailed image 
information is provided to a 3“ portable display, or a 36“ 
Wall display, regardless of the display’s ability to reproduce 
this information. Within the same display, also, the same 
detailed image information is processed regardless of 
Whether the image is displayed on the full screen, or a 
portion of the screen, such as a picture-in-picture WindoW. In 
addition to the inherent inef?ciency of this information 
transfer, the conversion of high resolution image informa 
tion for display on a loWer resolution display, or a small area 
of a high resolution display, also requires the use of anti 
aliasing ?ltering techniques to remove the excess informa 
tion prior to display. In the red brick Wall With gray mortar 
example above, a loW resolution display With appropriate 
anti-aliasing Will display the Wall as a uniform area of an 
off-red color. Attempting to display the details of the gray 
mortar, Without anti-aliasing, Will typically result in a dis 
play of a red Wall With arbitrary gray moire patterns. 

[0008] Thus it is seen that neither conventional video 
processing nor conventional image processing provides 
superior performance and ef?ciency compared to the other 
under all circumstances. It is also seen that conventional 
video processing does not provide for an encoding scheme 
that is optimal for differing display devices. 

[0009] Therefore, a need exists for an encoding technique 
that provides the advantages of both video processing and 
image processing. In particular, a need exists for an image 
encoding technique that alloWs for a minimal siZed encoding 
of an image, Without the loss of quality or resolution that 
conventionally occurs When video encodings are reduced in 
siZe. Aneed also exists for an image encoding technique that 
alloWs for a decoding process that is dependent upon the 
characteristics of the display that is used to render the 
decoded image. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 illustrates example block diagrams of an 
image encoder and an image decoder in accordance With this 
invention. 

[0011] FIG. 2 illustrates an example How chart for encod 
ing an image in accordance With this invention. 

[0012] FIG. 3 illustrates an example How chart for decod 
ing an image in accordance With this invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0013] In general, the invention provides for a method and 
apparatus for encoding an image by encoding areas of the 
image that have de?nable parameters and then encoding the 
remaining areas of the image. The invention is particularly 
Well suited for the encoding of an image that has areas that 
can be described as having a particular texture characteristic. 
Each area of the image, and subsequent images, that have the 
particular texture characteristic is encoded With an identi?er 
to the texture characteristic, rather than encoded With the 
details of the texture itself. Regular texture pattern types, 
such as bricks, marble, Woodgrain, satin, velour, etc. are 
associated With areas of the image, and the encoding of these 
areas merely contain an identi?cation of the pattern type. 
Areas of the image that do not contain regular texture pattern 
types are encoded as conventional raster scanned areas of 
the image. A decoding device in accordance With this 
invention processes the conventional raster scanned encod 
ing, then processes the encoding of the textured areas and 
?lls in the details associated With each identi?ed texture 
pattern type. In a preferred embodiment, the level of detail 
provided by the decoding device is dependent upon the 
characteristics of the display device. 

[0014] As Will be evident to one of ordinary skill in the art, 
although this invention is particularly Well suited for con 
ventional surface texturing, any characteristic feature that 
can be associated With an area can be encoded using the 
principles presented herein. For ease of presentation and 
understanding, the terms texture and texture area are used 
herein to de?ne any characteristic feature or parameter, and 
the area that contains this characteristic feature or parameter, 
respectively. 
[0015] FIG. 1 illustrates example block diagrams of an 
image encoder 100 and an image decoder 200 in accordance 
With this invention. The image encoder 100 encodes images 
101 from an image source 10 to form encoded images 155. 
The image decoder 200 decodes the encoded images 155 to 
produce decoded images 201 for rendering on a display 20. 
In general, the encoder 100 and decoder 200 encode and 
decode a sequence of images 101. The folloWing description 
addresses the encoding and decoding of a single image in 
accordance With this invention. Techniques are common in 
the art for encoding a sequence of images as a sequence of 
changes from a reference image, and the application of these 
techniques to the principles presented herein Will be evident 
to one of ordinary skill in the art. 

[0016] The encoder 100 includes a texture area recogniZer 
110, a texture area quantiZer 120, a texture area encoder 130, 
and an image encoder 140. The texture area encoder 130 and 
the image encoder 140 each provide an encoded component, 
135 and 145 respectively, to the encoded image 155. The 
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texture area recogniZer 110 processes the image 101 to 
identify areas Within the image that appear to have a 
characteristic pattern, as Would be common to a textured 
surface area. Texture recognition techniques are common to 
one of ordinary skill in the art. For example, textured or 
repetitive patterns, in general, produce characteristic “sig 
natures” in the frequency domain. Areas Within the image 
that exhibit frequency characteristics that are similar to one 
of a set of prede?ned signatures are identi?ed as texture 
areas. Also, areas that exhibit a distinct characteristic, such 
as a repetitive pattern, are identi?ed, even if the particular 
repetitive pattern is not in the set of prede?ned signatures. In 
a preferred embodiment, the texture area recogniZer 110 is 
provided a minimum siZe parameter, such that only charac 
teristic areas that are greater than the minimum siZe are 
recogniZed. This minimum siZe may be absolute or relative, 
such as a minimum percentage of the image area. Similarly, 
abstraction techniques common to the art or pattern recog 
nition may be employed to facilitate the identi?cation of 
areas having a characteristic pattern. The texture quantiZer 
120 is shoWn as a separate block from the texture area 
recogniZer 110, for clarity. 
[0017] The texture quantiZer 120 determines Which of 
several discrete patterns, or texture types 125, is present in 
each area that the texture area recogniZer 110 identi?es. In 
a straightforWard implementation of this invention, the 
texture area recogniZer 110 and the texture quantiZer 120 are 
closely coupled; the texture area recogniZer 110 uses the 
texture types 125 to locate only those areas having one of the 
predetermined texture types 125. In an alternative embodi 
ment, the texture area recogniZer 110 recogniZes any char 
acteristic pattern in the image 101. The texture quantiZer 120 
in this alternative embodiment adds the characteristic pattern 
to the texture types 125 if none of the texture types 125 
correspond to the characteristic pattern. The texture quan 
tiZer 120 provides tWo outputs 122, 124. The ?rst output 122 
is an identi?cation of each area in the image 101 that can be 
associated With a particular texture type 125. The other 
output 124 provides the details of the particular texture type 
125, for example, a description of a repetition of rectangles 
and channels betWeen them, corresponding to a texture type 
“bricks”. 

[0018] The texture area encoder 130 encodes each area 
122 having an associated texture type. In a preferred 
embodiment, the texture area encoder 130 encodes each area 
122 as a polygon having the associated texture type. As 
noted above, other characteristics or parameters that de?ne 
the appearance of the area, such as color, shading, translu 
cency, etc. are included in the texture type association to the 
polygon. The texture area encoder 130 encodes the polygon 
corresponding to the area as a sequence of coordinates that 
bound the texture area. The encoding of each texture area 
polygon and associated texture type forms a component 135 
of the overall encoded image 155. If the details 124 of the 
texture that is de?ned by the texture type 125 have not yet 
been communicated to the decoder 200, these details 124 are 
included in the encoded image 155, via the texture area 
encoder 130, or the image encoder 140. The details 124 may 
be any convenient form. If the details are an algorithmic 
description of hoW to create the pattern that corresponds to 
the texture type, the texture area encoder 130 includes this 
description as part of the component 135 of the encoded 
image 155. If the details are a sample of the pattern itself, the 
image encoder 140 encodes the sample using conventional 
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video encoding and compression techniques and includes 
the encoding as part of the component 145 of the encoded 
image 155. 

[0019] Subsequent images need not include the details of 
textures that have been communicated during the processing 
of prior images. In this manner, a substantial reduction in the 
siZe of an encoded video stream can be achieved, because 
images from a video stream can be expected to contain 
repetitions of textured objects. For example, in a movie that 
includes a setting of an of?ce With Woodgrained furniture, 
areas having a Woodgrain texture type Would be expected to 
be Within each scene of the of?ce. The ?rst time a piece of 
Woodgrained furniture appears in an image, the details of the 
Woodgrain texture type are encoded, and each subsequent 
appearance of Woodgrained furniture merely require the 
encoding of a reference to the Woodgrain texture type, rather 
than the details of the Woodgrain itself. 

[0020] The image encoder 140 is a modi?ed conventional 
video encoder and compressor, such as an MPEG encoder. 
The modi?cation includes the removal of the details of the 
texture areas 122 that are encoded in component 135 from 
the image 101 before the image 101 is encoded. The texture 
areas 122 are encoded as an area of null characteristics, such 
as a monochrome area encoding. As discussed in the back 
ground to the invention, a monochrome area encoding can 
be ef?ciently compressed using conventional compression 
techniques. Thus, the conventional video encoding of the 
textured areas can be reduced substantially by replacing the 
details of the texture in the area With an efficiently com 
pressible characteristic. This reduced siZed video encoding 
forms the second component 145 of the encoded image 155. 
If the image is such that the entire image is composed of 
texture areas, there is no second component 145 to the 
encoded image 155. That is, an image that can be entirely 
encoded as textured areas Will be so encoded; conversely, an 
image that has no textured areas Will be encoded using 
conventional video encoding and compression techniques. 

[0021] Thus, in accordance With this invention, areas 
having repetitive or otherWise characteriZable features are 
encoded ef?ciently as textured areas, and the remaining, 
non-repetitive or uncharacteriZable areas are encoded using 
conventional video encoding techniques, such as MPEG. In 
this manner, the ef?ciencies of graphics image processing 
and video image processing can be employed to minimiZe 
the resultant siZe of the encoded image, thereby alloWing it 
to be transmitted at a sloWer speed, or With less bandWidth. 

[0022] Illustrated in FIG. 1 is an optional texture editor 
180. The texture editor 186 facilitates the modi?cation of the 
characteristics or parameters associated With each texture 
area. Through the use of the texture editor 180, a user may 
replace one texture type With another, or change the param 
eters associated With the texture type. For example, a desk 
Within an image may have an associate texture type and 
characteristic corresponding to an oak Woodgrain. Via the 
texture editor 180, a user may modify the associated char 
acteristics so as to correspond to a Walnut Woodgrain. 
Similarly, an encoding of a carpeted ?oor may be modi?ed 
so as to effect the rendering of a marble tiled ?oor When the 
encoding 155 is decoded by the decoder 200. 

[0023] The decoder 200 decodes the encoded image 155 to 
produce a decoded image 201, corresponding to the original 
image 101. The decoder 200 includes an image decoder 240, 
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a texture area decoder 230, a texture area generator 220, and 
a combiner 210. The image decoder 240 decodes the com 
ponent of the encoded image 155 corresponding to the 
component 145 produced by the image encoder 140. The 
decoded output 245 of the image decoder 240 is the original 
image 101 less the details of the textured areas 122. That is, 
the decoded output 245 provides a context Within Which the 
details of the textured areas are rendered. 

[0024] The texture area decoder 230 processes the remain 
ing component 235 of the encoded image 155 that corre 
sponds to the component 135 produced by the texture area 
encoder 130. The texture area decoder 230 decodes the 
encoding 155 of the texture areas of the image 101 and 
provides the appropriate parameters to the texture area 
generator 220 to alloW the texture area generator 220 to 
generate the details 222 associated With each texture area. 
That is, the texture area decoder 230 provides the location of 
the texture area and the texture type that is associated With 
the texture area to the texture area generator 220. If the 
details 124 of the texture type are contained in the remaining 
component 235, the texture area decoder 230 provides this 
detail 124 to the texture area generator 220. Alternatively, if 
the details 124 of the texture are encoded in the component 
corresponding to component 145, the image decoder 240 
provides the details 124 to the texture area generator 220, via 
245. 

[0025] In accordance With another aspect of this invention, 
the decoder 200 includes a texture library 225. The texture 
library 225 provides the details 226 of prede?ned texture 
types. The texture area generator 220 provides a texture type 
identi?er 224 to the texture library 225, Which in turn 
communicates the details 226 that are associated With the 
texture type identi?er 224. The texture type identi?er 224 
includes a reference to a particular texture type, such as 
marble, Wood, bricks, and the like, as Well as other param 
eters, such as a scaling factor, that may be required for the 
texture library 225 to determine the details 226 needed to 
render the identi?ed texture. The texture library 225 may be 
static or dynamic. In a static texture library, a predetermined 
number of texture types are de?ned, and the characteristics 
of each texture type is stored in the library 225. A dynamic 
texture library alloWs for the addition of texture types by 
adding the details 124 of the texture type that are included 
in the encoded image 155, as discussed above. These details 
124 are communicated to the texture library 225 by the 
texture area generator 220, via 224, for each as yet unde?ned 
texture type. In a preferred embodiment, the texture library 
225 is customiZed for the display 20 that is being used. A 
texture library 225 customiZed for a loW resolution display, 
for example, Will provide loW resolution details for the 
texture type to avoid distortions caused by aliasing. The 
loWer level of detail may also require less processing or 
storage resources, thereby reducing the cost and complexity 
of loW resolution devices. The texture library 225 also 
alloWs for a siZe reduction in the encoded image 155. If a 
standard is established among encoders 100 and decoders 
200 that includes the de?nition of common texture types, 
such as Woodgrain, bricks, marble, etc., and each decoder 
200 contains a means of generating the details of such types, 
such as a texture library 225, the encoder 100 need not 
include the details of these textue types in the encoded image 
155. 
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[0026] As discussed above, the details 124 associated With 
a texture type may include an algorithmic description of hoW 
to create the pattern that corresponds to the texture type. 
Techniques for algorithmically creating an image having 
texture are common in the art. For example, fractals are 
commonly used to create the appearance of leaves on a tree, 
sand on a beach, or the varying shades of blue in a sky scene. 
Random “noise” patterns are also commonly used to gen 
erate textures, such as the texture of ?esh, hide, and many 
cloths and ?ber products. The details 124 may be parameters 
for prede?ned functions, such as fractal and noise genera 
tors, in the texture generator 220, or any other convenient 
form for effecting the rendering, including a combination of 
algorithmic parameters and discrete samples of the charac 
teristic texture. For example, the details 124 may include a 
sample image of a brick With mortar, and parameters relating 
the replication and siZing of the sample relative to the siZe 
of the texture area. 

[0027] The texture generator 220 ?lls each texture area 
With the details of the texture type that is associate With each 
texture area. The text “Texture and Modeling: AProcedural 
Approach” by Ebert, D; Musgrave, K.; Peachy, P.; Perlin, 
K.; and Worley, S., 1994, AP Professional, (ISBN 0-12 
228760-6), describes the modeling and rendering of texture 
areas and is incorporated by reference herein. In a preferred 
embodiment, the texture generator 220 is customiZed to the 
display 20, and the parameters affecting the rendering of the 
decoded image 201 on the display 20. For example, if the 
decoded image 201 is to be rendered as a picture-in-picture 
(PIP) image in a small area of the display 20, the texture 
generator 220 ?lls each texture area With minimal, if any, 
detail. Also in a preferred embodiment, the texture generator 
220 renders the details of the texture area in dependence 
upon the relative scale of the area being rendered. For 
example, the Woodgrained texture of a desk is rendered 
differently depending upon the relative distance of the desk 
from the vieWing point. The Width of the individual grains 
of the Wood, for example, are rendered smaller as the 
distance to the desk increases. The rendering parameters, 
such as the relative scaling associated With each texture area, 
are communicated to the decoder 200 via the component 135 
of the encoded image 155, as discussed above With regard to 
the texture area encoder 130 and the contents of the optional 
texture library 225. The texture generator 220 includes the 
aforementioned function generators, such as random noise 
generators and fractal generators, for creating the rendering 
detail of each texture area, using the parameters contained in 
the details 226. The output 222 of the texture generator 220 
is a detailed image of each of the texture areas and their 
location in the original image 101. The combiner 210 
combines the component 245 of the image that has null 
characteristics associated With each texture area With the 
component 222 of the image that has the details of each 
texture area. The decoded image 201 produced by the 
combiner 210 contains both the details of the texture areas 
as Well as the details of the non-texture areas, and thus Will 
substantially correspond to the original image 101. 
[0028] FIG. 2 illustrates a ?oWchart for encoding an 
image in accordance With this invention. At 310, areas of the 
image containing characteristic patterns are identi?ed. Each 
area is processed in the loop 320-340. At 322, the charac 
teristic pattern of the area is compared With the currently 
determined texture types. If the characteristic pattern 
matches one of the texture types, the texture type is assigned 
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to this area, at 328. If the characteristic pattern is not 
recogniZed as one of the currently determined texture types, 
the pattern is added to the list of determined texture types, 
at 324. The details of each neWly added texture type is 
encoded for communication to the decoder at 326. If a 
standard exists among encoders 100 and decoders 200 for 
prede?ned texture types, these prede?ned texture types Will 
be included in the list of currently determined texture types 
upon initialiZation, and thus the details of these prede?ned 
texture types Will not be encoded for communication to the 
decoder at 326. InitialiZing the list of currently determined 
texture types to a null list, on the other hand, Will provide an 
encoding of the details of each texture area for communi 
cation to the decoder at 326. As noted above, once the details 
of a neW texture type is communicated to the decoder, 
subsequent areas of this type, Whether in the same image or 
subsequent images, need only be referenced to the texture 
type. 

[0029] The description of the texture area is encoded, at 
330, using, for example, coordinates of a polygon that 
bounds the texture area. Alternative techniques for de?ning 
and efficiently encoding the bounds of an area are knoWn in 
the art; for example, if the texture area is primarily curved, 
the coordinates of spline segments that form each curve can 
be encoded. Associated With the encoded description of each 
texture area is the texture type corresponding to the pattern 
or characteristics contained Within the texture area. As each 
area is encoded, the image, or copy of the image, is modi?ed 
so as to remove the details associated With the area from the 

image, at 332. In a preferred embodiment, each texture area 
is ?lled With a null characteristic that corresponds to a solid 
black color. Each area is similarly processed, via the loop 
320-340. 

[0030] If the remaining image contains any area that has 
not been encoded as a texture area, it is encoded using 
conventional video encoding techniques, at 350. In a pre 
ferred embodiment, a bounding rectangle is determined that 
includes all of the areas that have not been encoded, and the 
video encoding is applied to the area Within the bounding 
rectangle. Because each textured area is ?lled With a null 
characteristic, the encoding of the remaining image, if any, 
can be expected to produce a very ef?cient encoding using 
encoding and compression techniques common in the art. 

[0031] FIG. 3 illustrates an example How chart for decod 
ing an encoded image in accordance With this invention. The 
encoded image is obtained at 400. As discussed above, the 
encoded image may contain encoded descriptions 135 of 
texture areas or texture patterns, or compressed raster 
scanned video data 145 corresponding to details of particular 
texture types or the areas of the image that remain after 
removing each textured area. If the encoded image contains 
compressed video data, at 410, the texture patterns, if any, 
are decoded and stored, at 412, and the areas of the image 
that remain after removing each textured area is decoded and 
stored, at 414. If a texture pattern is expressly contained in 
the encoded image, such as an algorithmic description of the 
pattern, it is stored, at 420. 

[0032] If, at 430, there are any texture areas Within the 
encoded image, they are processed via the loop 440-450. 
The description of each area and the texture type associated 
With each area are decoded at 442. An area ?lled With the 
texturing details associated With the corresponding texture 
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type is generated, at 444, and added to the stored image, 
ImageA. The texturing details are determined by the asso 
ciated texture type and the patterns associated With the 
texture type, Which may be stored in a prede?ned library, or 
stored via the aforementioned steps 412 and 420. As dis 
cussed above, the details may be dependent upon the char 
acteristics of the display, and upon the parameters associated 
With the texture area. The details of the texture that are 
communicated to, or prede?ned in, the decoder may merely 
be scaled and replicated, or, the details of the texture may be 
computed via an algorithmic description of the area, suitably 
scaled to the parameters of the rendered area. The stored 
image ImageA is the image thus far created via the decoding 
of any compressed video components or texture area com 
ponents of the encoded image. After each texture area is 
processed, via the loop 440-450, the stored image ImageA 
substantially contains the original image With corresponding 
details of each textured area. The stored image ImageA is 
rendered for display, at 460. 

[0033] The foregoing merely illustrates the principles of 
the invention. It Will thus be appreciated that those skilled in 
the art Will be able to devise various arrangements Which, 
although not explicitly described or shoWn herein, embody 
the principles of the invention and are thus Within its spirit 
and scope. For example, each textured area in the image has 
been presented thus far as a discrete, non-overlapping, area 
of the image. As is common in the art, images can be 
composed of overlapping areas, Wherein each area has a 
Z-axis (visibility) parameter that determines Which area is 
above other areas. Using this technique, for example, the 
background of an image can be encoded as a texture area, 
and other areas in the image as texture areas atop this 
background texture area. Also, the details of the image that 
are not encoded as texture areas can be replaced by such a 
background encoding, thereby providing an ef?cient encod 
ing of the image for those applications that do not require 
high resolution. These and other particular image and graph 
ics encoding techniques are evident to one of ordinary skill 
in the art, and are Within the spirit and scope of this 
invention. 

I claim: 
1. A method for encoding video images comprising the 

steps of: 

partitioning a ?rst image into a plurality of texture areas, 
each texture area of the plurality of texture areas having 
an associated location, 

characteriZing each texture area of the plurality of texture 
areas to form a texture type associated With each 
texture area, and 

encoding at least one of the ?rst image and a plurality of 
subsequent images based on the location and the tex 
ture type associated With each texture area. 

2. The method of claim 1, Wherein the step of encoding 
the at least one of the ?rst image and the plurality of 
subsequent images also includes an encoding of an each 
boundary of each texture area. 

3. The method of claim 2, Wherein the encoding of the at 
least one of the ?rst image and the plurality of subsequent 
images also includes an encoding of areas of at least one of 
the ?rst image and areas of the plurality of subsequent 
images that are outside the each boundary of each texture 
area. 
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4. The method of claim 1, Wherein the encoding of the 
texture type associated With each texture area is based on a 
selection from among a plurality of prede?ned texture types. 

5. The method of claim 1, further including the step of 
associating at least one of: a color value, a luminance value, 
and a shading value to the each texture area. 

6. The method of claim 2, further including the step of 
encoding details of the texture type associated With at least 
one of the texture areas. 

7. A method for decoding video images comprising the 
steps of: 

processing an encoding of at least one texture area to 
determine a texture type that is associated With the at 
least one texture area, 

processing an encoding of an image to provide a context 
Within Which to render the at least one texture area in 
the image, 

rendering the image on a display based on the context, the 
at least one texture area, and the texture type that is 
associated With the at least one texture area. 

8. The method of claim 7, further including the steps of: 

rendering the image on the display based also on at least 
one of a plurality of display characteristics of the 
display. 

9. The method of claim 7, Wherein the encoding of texture 
areas is based on a selection from among a plurality of 
prede?ned texture types. 

10. The method of claim 7, Wherein: 

the encoding of texture areas is based on a selection from 
among a plurality of prede?ned texture types, and 

the rendering of the image on the display is based also on 
display characteristics of the display. 

11. The method of claim 7, further including the steps of: 

processing the encoding of the at least one texture area to 
determine bounds of the at least one texture area, and 

rendering the image on a display based also on the 
bounds. 

12. The method of claim 11, further including the step of 
processing the encoding of the at least one texture area to 
determine texture details for the at least one texture area. 

13. The method of claim 11, further including the step of 
processing the encoding of the image to determine image 
characteristics for areas of the image that are beyond the 
bounds of the at least one texture area. 

14. A video encoder for encoding a video image from a 
video source, the encoder comprising: 

a texture area recogniZer, operably coupled to the video 
source, that determines at least one texture area Within 
the video image, 

a texture quantiZer, operably coupled to the texture area 
recogniZer, that determines at least one texture type 
associated the at least one texture area Within the video 
image, 

a texture area encoder, operably coupled to the texture 
quantiZer, that encodes the at least one texture area 
Within the video image based upon the at least one 
texture type, 
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an image encoder, operably coupled to the video source 
and to the texture area encoder, that encodes the video 
image based on the encoding of the at least one texture 
area Within the video image. 

15. The video encoder of claim 14, Wherein the texture 
area encoder encodes at least one of: the texture type, a 
location, a boundary, and a color associated With the at least 
one texture area. 

16. The video encoder of claim 14, Wherein the image 
encoder encodes a prede?ned null characteristic correspond 
ing to the at least one texture area. 

17. The video encoder of claim 16, Wherein the texture 
area encoder encodes at least one of: the texture type, a 
location, a boundary, and a color associated With the at least 
one texture area. 

18. The video encoder of claim 14, Wherein the texture 
quantiZer determines the at least one texture type based on 
a prede?ned plurality of texture types. 

19. The video encoder of claim 14, also including a 
texture editor that facilitates a modi?cation of characteristics 
associated With the at least one texture area Within the video 
image. 

20. A video decoder, comprising: 

a texture area decoder that processes an encoding of a 
texture area to determine a texture type and a location 

associated With the texture area, 

a texture area generator, operably coupled to the texture 
area decoder, that determines texture characteristics 
associated With the texture area based on the texture 

type, 
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an image decoder that processes an encoding of an image 
to determine rendering characteristics associated With 
the image, 

a combiner, operably coupled to the image decoder and 
the texture area generator, that produces a video image 
suitable for rendering on a display based upon the 
rendering characteristics associated With the image and 
the texture characteristics associated With the texture 
area. 

21. The video decoder of claim 20, further including: 

a texture library, operably coupled to the texture area 
generator, that provides texture patterns to facilitate the 
determination of the texture characteristics associated 
With the texture area. 

22. The video decoder of claim 20, Wherein the texture 
area generator determines the texture characteristics associ 
ated With the texture area based on at least one of a plurality 
of display characteristics associated With the display. 

23. The video decoder of claim 20, Wherein the texture 
area generator includes a function generator that facilitates 
determination of the texture characteristics based on a 
parameter associated With the texture type. 

24. The video decoder of claim 23, Wherein the function 
generation includes at least one of: a fractal generator, a 
random noise generator, and a repetition generator. 

25. The video decoder of claim 21, Wherein the texture 
library includes a texture scaler that scales the texture 
patterns to facilitate the determination of the texture char 
acteristics associated With the texture area. 

* * * * * 


