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(57) Abstract: The invention relates to a method for encoding a digital image, 
in which method the digital image is divided into blocks (C, L, U, UL, UR). 
In the method a spatial prediction for a block (C) is performed to reduce the 
amount of information to be transmitted, wherein at least one prediction method 
(Pl-P13) is defined. In the method a classification is determined for at least one 
neighbouring block (L, U) of said block (C) to be predicted according to the 
contents of said neighbouring block (L, U), and a prediction method (Pl-P13) is 
selected for the current block (C) on the basis of at least one said classification. 
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A method for encoding images, and an image coder 

The present invention relates to a method for encoding images 
according to the preamble of claim 1. The present invention also relates 

5 to a device for encoding images according to the preamble of claim 12. 
Furthermore, the present invention relates to an encoder according to 
the preamble of claim 23, to a decoder according to the preamble of 
claim 24, to a codec according to the preamble of claim 25, to a mobile 
terminal according to the preamble of claim 26, and a storage medium 

10 for storing a software program according to the preamble of claim 27. 

The image can be any digital image, a video image, a TV image, an 
image generated by a video recorder, a computer animation, a still 
image, etc. In general, a digital image consists of pixels, are arranged 

15 in horizontal and vertical lines, the number of which in a single image is 
typically tens of thousands. In addition, the information generated for 
each pixel contains, for instance, luminance information relating to the 
pixel, typically with a resolution of eight bits, and in colour applications 
also chrominance information, e.g. a chrominance signal. This 

20 chrominance signal generally consists of two components, Cb and Cr, 
which are both typically transmitted with a resolution of eight bits. On 
the basis of these luminance ~nd chrominance values, it is possible to 
form information corresponding to the original pixel on the display 
device of a receiving video terminal. In this example, the quantity of 

25 data to be transmitted for each pixel is 24 bits uncompressed. Thus, the 
total amount of information for one image amounts to several megabits. 
In the transmission of a moving image, several images are transmitted 
per second. For instance in a TV image, 25 images are transmitted per 
second. Without compression, the quantity of information to be 

30 transmitted would amount to tens of megabits per second. However, for 
example in the Internet data network, the data transmission rate can be 
in the order of 64 kbits per second, which makes uncompressed real 
time image transmission via this network practically impossible. 

35 To reduce the amount of information to be transmitted, a number of 
different compression methods have been developed, such as the 

CONFIRMATION COPY 

Unified Patents, LLC v. Elects. & Telecomm. Res. Inst., et al. Ex. 1011, p. 3f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


WO 01/54416 PCT/FIOl/00050 

2 

JPEG1 MPEG and H.263 standards. In the transmission of video1 image 
compression can be performed either as inter-frame compression, 
intra-frame compression, or a combination of these. In inter-frame 
compression, the aim is to eliminate redundant information in 

5 successive image frames. Typically1 images contain a large amount of 
non-varying information1 for example a motionless background, or 
slowly changing information, for example when the subject moves 
slowly. In inter-frame compression1 it is also possible to utilize motion 
compensated prediction, wherein the aim is to detect elements in the 

10 image which are moving, wherein motion vector and prediction error 
information are transmitted instead of transmitting the pixel values. 

To enable the use of image compression techniques in real time, the 
transmitting and receiving video terminal should have a sufficiently high 

15 processing speed that it is possible to perform compression and 
decompression in real time. 

In several image compression techniques, an image signal in digital 
format is subjected to a discrete cosine transform (OCT) before the 

20 image signal is transmitted to a transmission path or stored in a storage 
means. Using a OCT1 it is possible to calculate the frequency spectrum 
of a periodic signal, i.e. to perform a transformation from the time 
domain to the frequency domain. In this context, the word discrete 
indicates that separate pixels instead of continuous functions are 

25 processed in the transformation. In a digital image signal, neighbouring 
pixels typically have a substantial spatial correlation. One feature of the 
OCT is that the coefficients established as a result of the OCT are 
practically uncorrelated; hence, the OCT conducts the transformation of 
the image signal from the time domain to the (spatial) frequency 

30 domain in an efficient manner, reducing the redundancy of the image 
data. As such, use of transform coding is an effective way of reducing 
redundancy in both inter-frame and intra-frame coding. 

Current block-based coding methods used in still image coding and 
35 video coding for independently coded key frames (intra-frames) use a 

block-based approach. In general, an image is divided into NxM blocks 
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that are coded independently using some kind of transform coding. 
Pure block-based coding only reduces the inter-pixel correlation within 
a particular block, without considering the inter-block correlation of 
pixels. Therefore, pure block-based coding produces rather high bit 

5 rates even when using transform-based coding, such as OCT coding, 
which has very efficient energy packing properties for highly correlated 
data. Therefore, current digital image coding standards exploit certain 
methods that also reduce the correlation of pixel values between 
blocks. 

10 
Current digital image coding methods perform prediction in the 
transform domain, i.e. they try to predict the OCT coefficients of a block 
currently being coded using the previous coded blocks and are thus 
coupled with the compression method. Typically a OCT coefficient that 

15 corresponds to the average pixel value within an image block is 
predicted using the same OCT coefficient from the previous coded 
block. The difference between the actual and predicted coefficient is 
sent to decoder. However, this scheme can predict only the average 
pixel value, and it is not very efficient. 

20 
Prediction of OCT coefficients can also be performed using spatially 
neighbouring blocks. For example, a OCT coefficient that corresponds 
to the average pixel value within a block is predicted using the OCT 
coefficient(s) from a block to the left or above the current block being 

25 coded. OCT coefficients that correspond to horizontal frequencies (i.e. 
vertical edges) can be predicted from the block above the current block 
and coefficients that correspond to vertical frequencies (i.e. horizontal 
edges) can be predicted from the block situated to the left. Similar to 
the previous method, differences between the actual and predicted 

30 coefficients are coded and sent to the decoder. This approach allows 
prediction of horizontal and vertical edges that run through several 
blocks. 

In MPEG-2 compression, the OCT is performed in blocks using a block 
35 size of 8 x 8 pixels. The luminance level is transformed using full spatial 

resolution, while both chrominance signals are subsampled. For 
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