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ABSTRACT: The Rate distortion performance and computational complexity is higher in H.264/AVC (Advanced 

Video Coding). H.264 /SVC (Scalable Video Coding) is the latest standard in medical video compression. This paper 

provides evaluation and performance analysis of SVC. It uses Integer Wavelet transform to compress the medical video 

frames. Temporal, Spatial, Fidelity are three scalability properties in SVC.  The standard performance metrics like 

Compression Ratio, PSNR and MSE are evaluated. H.264/SVC provides better compression than AVC. 
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I. INTRODUCTION 

 

Due to large size of medical videos, enormous disk storage is required. In addition to this, transmission of high 

resolution medical videos at a faster rate poses a problem and during the time of emergency, it is pivotal to make 

diagnoise as quickly as possible. The telemedicine allow medical amenities to make diagnosis without the need of 

medical doctor to be physically present (Ref[5][6]. Pedersen et al., 2009). CT scan (Computerized 

Tomography),Ultrasound, Magnetic resonance imaging (MRI) echocardiography, and so on, are tools for the aid of 

doctors to diagnose and treat patients with incredible precision and swiftness. Telemedicine can be used considerably in 

disaster ridden areas where there is a problem of accessibility like flood and earthquake struck areas. The technician 

can take video and send it online to medical panel which can diagnose and results can be sent back.Furthermore, 

telemedicine applications provide the path to take advice from specialists all over the world over complex medical 

issues. As a result, compression of medical video is required to address the above stated issues.Moreover,it is crucial 

that compression produces no noteworthy loss of detail and does not generate any perceptible artifacts that could lead 

to wrong diagnosis. The H.264/SVC is the recent state of- the-art video compression standard (Ref[5]. Schwarz et 

al.,2007). The video produced has reduced temporal (framerate), spatial resolution and/or lower quality, which makes 

SVC to provide significant compression without compromising the subjective quality of video.It also renders the 

receiving devices, versatility of having variable display and computational needs from high definition equipments to 

low power battery operated machines, providing scalability to be a useful tool in medical video compression.Very little 

work has been done on the evaluation of medical videos using H.264/AVC (Ref[5]. Yu et al., 2005). Performance 

analysis of the SVC is good achieve high compression ratios (Ref[5]. Wien et al., 2007). However, analysis is done on 

commercial (non-medical) videos. To the best of our knowledge, until now no effort has been made in applying 

H.264/SVC for medical video and there is a need to evaluate this standard with respect to medical videos. This is the 

key inspiration for this research. 

 

II. H.264/SVC OVERVIEW 

 

H.264/SVC allows the encoding of video into high-quality global bit stream that consist of multiple subset bit streams. 

H.264/SVC is an extension of H.264/AVC (Advanced Video Coding) by ITU-T and ISO/IEC JTC 1 (ITU-T, 2007; 

Wiegand and Sullivan, 2007). The decoded video by these subset bit streams is analogous to that achieved using the 
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H.264/AVC (Advanced Video Coding) standard in fidelity (Ref[5][6]. Schwarz and Wien, 2008) SVC is beneficial 

than simulcast, that permits concurrent transmission of single-layer bit streams with dissimilar bit rates and picture 

sizes, depending upon the application. SVC, as an extension of H.264/AVC, ideally needs to fulfill the following 

requirements, each crucial if SVC is to become widely adopted: 

 

1) Minimal increase in computational complexity compared to H.264/AVC. 

2) Minimal loss in coding efficiency relative to single layer coding, namely, H.264/AVC non-scalable video coding. 

3) Support of multilevel scalability, namely, the provision of increased temporal and spatial resolution, and image 

quality. 

 4) Easy extraction of subsets of the scalable bit stream. 

 

The basic block diagram of an SVC encoder with two spatial layers is demonstrated in Fig.1. Input medical video can 

be converted to different resolutions for encoding using the spatial decimation block. Scalability is supported at the cost 

of increase in bit rate required for symbolizing a specific fidelity and the tradeoff among the desired level of scalability 

and the coding efficiency depend upon the particular application.  Original or the spatially decimated video is presented 

for motion compensation, intra prediction and base layer coding using H.264/AVC compatible encoderto generate a bit 

stream with spatial and temporal scalability. Quality scalability can be added to this bit stream using fidelity scalable 

coding block. Consequently each of them represents the source contents with a specific fidelity and spatial resolution 

that is a part of the overall SVC bit stream and is denoted as a layer. 

 
 

Fig.1: Block Diagram of H.264/SVC Encoder. 

 

They are differentiated by a layer identifier. Subset bit stream having the least spatial resolution and fidelity is 

compatible with the H.264/AVC non-scalable bit stream, with the layer identifier equal to zero and is known as the 

base layer. The upper layers, mentioned as the enhancement layer (spatial or fidelity enhancement layer) employs the 

previously communicated information of the lower layer (one with a lesser identifier) for coding. Within a layer 

H.264/AVC design is used for single-layer coding. SVC introduces interlayer prediction methods for intra, inter and 

residual information, so that coding efficiency of the enhancement layer can be enhanced by taking advantage of the 

statistical dependencies among multiple layers. The main feature of SVC is provision of scalability i.e. extracting parts 

from the global bit stream to acclimatize it to different needs of users in addition to the network circumstances. 

H.264/SVC offers spatial, temporal and/or fidelity (quality) scalability. Temporal scalability was already included in 
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the H.264/AVC standard and can be accomplished by division of the access units into multiple layers (temporal base 

and one or more enhancement layers). Each access unit of a specific layer is encoded using only the access units of the 

same or a lower temporal layer for inter picture prediction. SVC introduced the features of spatial and fidelity 

scalability. Spatial scalability is the case when subset bit stream supplies more than one picture size(spatial resolution) 

(Ref[5]. Andrew et. al., 2007) while the fidelity scalability describes the situation when the subset bit stream delivers 

the source content at the original spatio-temporal resolution but with variable reconstruction quality. 

 

III. INTEGER WAVELET TRANSFORM 

 

The wavelet transform has received much attention in the field of image and video compression.  It provides great 

potential of achieving better rate-distortion performance than conventional DCT-based approach (e.g., JPEG). One 

problem associated with the wavelet image compression technology is the high computational complexity. Although 

floating-point arithmetic is nearly as fast as integer arithmetic when their operands have the same data length, the 

integer wavelet transform can be implemented much faster than the floating point wavelet transform in almost all 

general purpose computers because the floating point wavelet transform demands for longer data length than the integer 

wavelet transform does. Another benefit of using integer wavelets is the reversibility. That is, the image can be 

reconstructed lossless because all the coefficients are integers and can be stored without rounding-off errors. 

.   

The lifting scheme is a new method for constructing integer wavelet transform. Bi-orthogonal wavelets constructed by 

the lifting scheme have been identified as very promising filters for lossless/lossy image compression applications. By 

making use of similarities between the high- and low-pass filters, the lifting scheme reduces the computation 

complexity by a factor of two compared with traditional wavelet transform algorithms. With certain modifications, the 

corresponding wavelet transform can even be calculated with only integer addition and shift operations which make the 

computation even faster. Besides, the transform is reversible which means that it can be used for both lossless and lossy 

image compression. Furthermore, the inverse wavelet transform can be immediately found by undoing the operations of 

the forward transform. 

Modern wavelet-based image compression systems contain three building elements:  

 

 wavelet transform 

 successive quantization and  

 adaptive entropy coding.  

 

Typically, more than 60% of the time used in image compression is consumed by the wavelet transform. It is very 

crucial to speed up the computation of the wavelet transform for real-time image and video-compression applications, 

especially for large-scale and color images. While integer wavelets using the lifting scheme significantly reduce the 

computation time, we propose a new approach to further speed up the computation of the wavelet transform. The 

method is based on the fact that the 16-bit integer arithmetic has the same speed as the 32-bit integer arithmetic in 

contemporary computers while a 16-bit data unit is sufficient for most integer wavelets. We can therefore pack multiple 

pixels (wavelet coefficients) in a single long word during the computation of the reversible wavelet transform. As a 

result, operations on multiple pixels (wavelet coefficients) can be performed at once. Thus, the computation time as 

well as the working memory space can be dramatically reduced.  

 

Furthermore, we observed that for reversible integer wavelets constructed by the lifting scheme, if the dynamic range of 

the coefficients is within their corresponding packed version is also a reversible transform. Consequently, the quality of 

the reconstructed images is the same as an unpacked transform method. Performing two logical arithmetic operations 

with one physical operation was proposed earlier for DCT-based JPEG compression and decompression. This paper 

uses the same approach, but applies it to the integer wavelet transform that needs different considerations in the design 

of multiple arithmetic operations and analysis of errors. 
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Fig.2 Basic Filter Bank For Bi-Orthogonal Wavelet   Transform 

 

Sub-band coding (SBC) is any form of transform coding that breaks a signal into a number of different frequency bands 

and encodes each one independently. This decomposition is often the first step in data compression for audio and video 

signals.   

 

The wavelet transform can be considered as a subband transform and implemented with a filter bank Fig.2 describes the 

general block scheme of a one-dimensional bi orthogonal wavelet transform. The forward transform uses two analysis 

filters ĥ(low pass) and ĝ(high pass) followed by sub sampling, while the inverse transform first up samples and then 

uses two synthesis filters ĥ(low pass) and ĝ (high pass). SVC can present diversity in combinations of the above 

mentioned three fundamental scalability types. They are Temporal, spatial, fidelity. The synthesis filters are added 

together to reconstruct the original signal.  

 

IV. RESULTS AND DISCUSSION 

 

INPUT:  

 

The medical CT scan video applying at input in H.264/SVC for performing compression. So medical data sets for CT 

scan video frames following below. 

 

 
 

        Fig.3 CT scan input video frames 

 

OUTPUT: 

 

Medical video compression done by using integer wavelet transform. It is lossless approaches there is no loss in video 

file. 

 

 

http://en.wikipedia.org/wiki/Transform_coding
http://en.wikipedia.org/wiki/Frequency_band
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Compressed video: 15

                         
Fig.4 CT scan output video frames. 

 

The above medical video compression output shows lossless approaches and efficient compression done by using 

integer wavelet transform. 

 

COMPARISON OF PERFORMANCE METRICS FOR H.264/AVC & SVC: 

 

TABLE 1: 

Performance metrics are following below 

 

The above table shows H.264/SVC performance is better than 

AVC.  

 

FRAMES VS MSE 

 

    
Fig.6.4   Compressed video MSE output compared with existing system. 

 

The output of medical video compression has MSE value is below 0.5 pixels. So there is no possible for error occurred 

during compression. 
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FRAMES VS PSNR 

     

PSNR is defined as the ratio between the maximum possible power of a signal and the power of noise that affects the 

fidelity of its representation. 

Compute the PSNR using the following equation (2) 

PSNR=10log10 [R
2
/MSE]              

 

In the previous equation, R is the maximum fluctuation in the input image data type. For example, if the input image 

has a double-precision floating-point data type, then R is1. If it has an 8-bit unsigned integer data type, R is 255, etc. 

 

 
 

Fig.6.3 Compressed video PSNR output compared with existing system  

 

The above fig 6.3 shows clearly, that PSNR value of this proposed system is above 60 compared to the existing system. 

 

COMPRESSION RATIO: 

 

Compression ratio is defined as the ratio between  the uncompressed size and compressed size. 

      The result of Compression ratio for medical video is  3.143178 

 

V. CONCLUSION 

 

In comparison to the scalable profiles of prior video coding standards, the H.264/AVC extension for SVC provides 

various tools for reducing the loss in coding efficiency relative to single layer coding. Experimental results shows 

efficient compression by using integer wavelet transform and evaluated compression ratio, PSNR (Peak signal to noise 

ratio) and MSE (mean square error value) for compressed medical videos.  

  

VI. FUTURE WORK 

 

The output of compressed medical videos is encoded block by block and apply into fidelity scalable coding in 

H.264/SVC for improve the compressed medical video quality and reconstruction the Temporal, Spatial, Fidelity 

scalability from base layer into enhancement layer. 
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