
 

254 | P a g e  

 

A Novel Hybrid Video Codec Scheme Using DWT-DCT 

Algorithm to Achieve High Degree Video Compression 

 Kavitha P
1
 , Dr. Anna Saro Vijendren

2
 

1
Research scholar, Sri Ramakrishna College of Arts and Science, (India) 

2
Dean, School of Computing, Sri Ramakrishna College of Arts and Science, (India) 

 

ABSTRACT 

Video has been an important a part of diversion and communication currently each day. However, it needs an 

outsized quantity of storage rapidly and transmission information measure. To method vast volume of 

information expeditiously in video surveillance system, it's essential to provide high economical video retrieval 

technique and advanced video compression techniques. During this paper, a video coding scheme supported 

hybrid DWT- DCT (HDCT-DWT) transform, quantization and construction of minimum redundancy code using 

Huffman coding is introduced. The planned compression techniques notice the redundancies within the film 

frame and also the correlation between the scenes to induce high degree of compression. The hybrid DWT- DCT 

remodel exploits the properties of each the DWT and DCT techniques and provides an improved compression. 

The hybrid compressed frame is measure and entropy coded with Huffman coding for generated bit streams are 

transmitted to the decoder. The performance of the planned methodology is evaluated using compression ratio, 

PSNR and mean square error. 

Keywords: Video Encoder, Redundant, Discrete Wavelet Transform, Discrete Cosine Transform, 

Hybrid DWT-DCT Transform, Video Compression 

 

I.INTRODUCTION   

Nowadays, video is a crucial part of entertainment and communication however, which needs high storage space 

and also transmission bandwidth. A video is organized sequence of video frames or we will say that images, that 

is an important a part of multimedia system it give entertainment and education both. We are able to learn things 

from videos there are tutorials totally different courses offered in type of video and these days there are on-line 

lectures offered by different establishments using video streaming. However there if a drag with videos is that, it 

occupies terribly great amount of information measure and storage. Video coding techniques give economical 

solutions to represent video information during an additional compact and strong means so the storage and 

transmission of video is realized in less cost in terms of size, information measure and power consumption.  

Video compression is that the method to decrease the scale of the video therefore demand of storage space is 

lower. This vast size of video is attributable to redundancies present within the information. Video Compression 

primarily reduces the redundancies from the info. Compression means that the trimming of information. If when 

compression we have a tendency to deliver the goods the info with none loss then it's the lossless compression 
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otherwise it's the lossy compression. The wavelet transform may be a lossy transformation technique however 

we will use it during this quite media (videos) as a result of video is that the vast assortment of information and 

a few little losses don‟t impact on the video or if it have an effect on then this little effect over such media is 

neglect.  

The video compression is entirely totally different from compression as a result of a video is contemplate as an 

organized sequence of frames (images), we have a tendency to perform compression on a image immediately 

however we have a tendency to cannot compress a video while not braking it into frames. a spread of 

compression techniques are present for compression like EZW, SWT, LZW etc [1], except for video 

compression there are only a few and that they provides low compression ratio and low video quality (low 

PSNR). The loosely applied algorithmic rule utilized in all video compression techniques is DCT [2]. In contrast 

to compression in video compression we tend to use steps like motion estimation and video compensation to 

reduce redundancies and irrelevancies (perceptually unimportant information) and to cut back time 

complexness.  

The steps of motion estimation and compensation build compression additional economical and correct. 

Discrete cosine transforms (DCT) and discrete wavelet transform (DWT) are the foremost unremarkably used 

strategies for video compression. DCT has high energy compaction and needs less procedure resources, DWT 

on the opposite hand may be a multi resolution transformation. However the compression ratio which will be 

achieved is low. A hybrid methodology by combining DWT and DCT can do an improved result than one by 

one applying the 2 strategies. Most of the present DCT based and DWT based codec achieves an occasional 

compression quantitative relation and also the computation time is additional. On the opposite hand the hybrid 

approach has shown far better ends up in terms of compression quantitative relation, execution time, PSNR and 

also the quality of the reconstructed frame.  

The goal of this work is to supply a whole video coding system which has hybrid transform to supply high 

compression performance. Remainder of the paper is organized as: section II describes numerous basic 

techniques offered for the video compression; section III presents the implementation methods of planned 

hybrid video compression techniques; section IV describes discussion of results and conclusion with future 

work made in section V 

 

II.RELATED WORK 

Numerous researches are planned by researchers for the compression method for video. During this section, a 

quick review of some vital contributions from the present literature is given. Rework Domain Wyner-Ziv 

(TDWZ) video coding is an economical approach applied in distributed video coding. A replacement 

methodology is enforced on the idea of the finding, within which separate cosine rework followed by 

compression mistreatment the Set Partitioning in hierarchical Tree (SPIHT) is enforced rather than the wavelet 

transform. SPIHT formula may be a quick and economical technique for compression [3].  
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The conventional interframe coding may be a two-step process and also the rework steps are obtained supported 

2d Markov processes. Initially, by repeating antecedently reconstructed neighbor pixels of the block. The blocks 

of pixels are foreseen on the angular direction of the block internally. An algorithmic prediction approach is 

being enforced for up intra prediction performance [4].  

To achieve higher coding potency, in-loop filter, sample adaptive offset (SAO) permits the newest video 

compression commonplace, HEVC or H.265 are subjected and measured [5]. Even if the fundamental design is 

constructed on hybrid block-based approach of mixing predictions with rework coding. HEVC contains variety 

of coding tools with extremely increased coding-efficiency capabilities that are before the video coding 

standards [6].  

An embedded compression engine is intended hardwired that principally targets in reducing the total high-

definition (HD) video transmission network. An adaptive Golomb-Rice coding theme in conjunction with a con-

text modeling technique is enforced to cut back the complexness and it's additionally employed in position of an 

adjustive arithmetic programmer. A decoder is employed to synthesize by selecting virtual read via depth-

image-based rendering. The formed sub-block motion prediction will purpose to terribly little prediction 

residuals; it acquires an overhead for transmission the dividing boundaries for sub-block identification at 

decoder [7].  

In Region-Of-Interest (ROI)-based video coding, the frame of ROI are encoded with higher quality than non-

ROI components. The most aim is reducing salient coding artifacts in non-ROI frame components to keep up 

user‟s attention on ROI [8]. Signals are represented with a high degree of scarcity using wavelet transforms. 

Neigh-Shrink is an adequate image denoising formula supported decimated wavelet transform (DWT). In 

NeighShrink, the best threshold and Neighborhood window size altogether sub bands is modified and also the 

necessary information is obtained from the removed coefficients by mistreatment neighborhood window size 

and best threshold [9].  

The dependableness of the health care service is essential within the quality of expertise and repair provided by 

them. It‟s emerged as an integral a part of the medical data communication system. Quality of metrics is 

employed in addressing those [10].  

The abrupt signal modification within the object boundaries ends up in a depth video that is compressed by 

typical video writing standards. The coding artifacts are abolished by implementing an economical post process 

methodology on the premise of weighted mode filtering and that they are utilized as an in-loop filter. The 

down/up sampling coding access the abstraction resolution and also the dynamic vary are used alongside the 

filter to reduce the bit rate [11].  

Digital videos gain an exposure attributable to the recognition and straightforward handling of video editing 

software. Markov based features are accepted for detection double compression artifacts [12].The tone-mapping 

theme is obligatory to convert high-bit-depth to eight-bit videos in an exceedingly bit-depth scalable video 

coding. An applicable alternative of a tone-mapping operator is right in up the potency in coding the bit-depth 

scalable encoders [13].  
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A transportation video coding and wireless transmission is given and modifies the automatic vehicle following 

applications. By considering the video characteristics and also the lossy nature, video pre-processing is 

delivered and error management approaches are complemented in tracing the performance whereas bandwidth 

resources and computational power are preserved [14]. 

 

On top of discussion, we tend to determined that compression supported DCT, can turn out block artifacts and 

once we use video compression theme, the cryptography time and complexness is just too high. So, so as to beat 

these problems, we tend to planned an efficient Hybrid video compression theme supported DCT and DWT. this 

can cut back the block frames additionally because the encoding time and complexness of the compression 

scheme. 

 

III.PROPOSED METHODOLOGY 

In this research work, compression is performed on an image (referred as frames) generated from the video that 

may be a sequence of still images and every still image representing one frame. This video is regenerate into an 

image that contains variety of frames within the sequence within which they seem within the video. The 

specified numbers of frames that build this image are being inputted by the user and so compression is 

performed on this generated image. first of all DWT formula that could be a multi resolution technique is 

applied on the generated image and also the image obtained when applying DWT contains totally different 

resolutions by discarding the detail coefficients and taking solely the approximate coefficients. The image 

obtained when apply DWT is being more compressed by using DCT technique that shows high energy 

compaction characteristics. The image obtained when applying DCT is more compressed by using Huffman 

technique that provides compression whereas conserving image quality [15]. Here Huffman algorithm generates 

codewords for every intensity worth of pixel supported their probability and assigns shorter codewords to a lot 

of oftentimes occurring symbols as a longer codewords to less oftentimes occurring symbols and successively 

provides compression. The planned flowchart is illustrated in figure 1. 

 

 

Figure 1.Flow Diagram of the Proposed Hybrid Transform Based Video Codec 
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1.1. Discrete Cosine Transform 

The separate circular function rework, a wide used rework committal to writing technique in image and video 

compression algorithms. It is able to perform de- correlation of the input during a data-independent manner. 

Once a picture or a frame is remodeled by DCT, it is initial divided into blocks, generally of size of 8 8 pixels. 

These pixels are transformed on an individual basis with none influence from the opposite encompassing blocks. 

The highest left constant in every block is termed the DC constant, and is that the average value of the block. 

The proper most coefficients within the block are those with highest horizontal frequency, whereas the 

coefficients at the lowest have the very best vertical frequency. This means that the constant within the bottom 

right corner has the very best frequencies of all the coefficients. The forward DCT of a separate signal for 

original image  for  block size and Inverse DCT (IDCT) of reconstructed image   for constant 

 block size are outlined as 

 

 

Where  and the constants  and  are obtained by 

 

Here, MPEG standards apply DCT for video compression which exploits spatial and temporal redundancies 

which take place in video objects or frames. The spatial redundancy can be utilized through simply coding each 

frame separately which is referred to as intra frame coding. Further compression can be attained by taking 

advantage of the fact that consecutive frames are often almost identical. This temporal compression has the 

potential for a serious reduction over merely coding every frame on an individual basis, however the result is 

lessened by the actual fact that video contains frequent scene changes. This system is noted as inter-frame 

coding.  

The DCT and motion salaried Inter-frame prediction are combined. The coder subtracts the motion-

compensated prediction from the supply image to make a „prediction error‟ image. The prediction error is 

remodeled with the DCT, the coefficients are measure mistreatment scalar quantization and these measure 

values are coded mistreatment an arithmetic coding. The coded light and chrominance prediction error is 

combined with „side information‟ needed by the decoder, like motion vectors and synchronizing information, 

and fashioned into a little stream for transmission. This system works well with a stationary background and a 

moving foreground since solely the movement within the foreground is coded.  

Despite all the benefits of JPEG and MPEG compression schemes based on DCT particularly simplicity, 

satisfactory performance, and accessibility of special purpose hardware for implementation; these are not 
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without their shortcomings. Since the input image has to be “blocked,” correlation across the block boundaries 

is not eliminated. The result is noticeable and annoying “blocking artifacts” significantly at low bit rates. 

 

1.2. Discrete Wavelet Transform 

Scientifically a “wave” is stated as a sinusoidal (or oscillating) function of time or space. As all know, 

fourierillustration of signals is identified to be very effective in analysis of time-invariant (stationary) periodic 

signals. In contradiction of a sinusoidal function, a wavelet is a small wave whose energy is concerted in time. 

Simultaneously, properties of wavelets allow both time and frequency analysis of signals because of the fact that 

theenergy of wavelets is concerted in time and still possesses the wave-like (periodic) characteristics. Thus 

wavelet illustrationoffers a versatile mathematical tool to analyze transient, time-variant (non stationary) signals, 

which may not be statistically predictable especially at the region of discontinuities – a spatial feature that is 

typical of images having discontinuities at the edges.  

Wavelets are functions produced from one single function (basis function) called the prototype or mother 

wavelet by dilations (scalings) and translations (shifts) in time (frequency) domain. If the mother wavelet is 

indicated by , the other wavelets  can be signified as 

 

wherea and b are two arbitrary real numbers. The variables a and b stand for the parameters for dilations and 

translations correspondingly in the time axis. From the above equation, it is clear that the mother wavelet 

fundamentally can be symbolized as  

 

For any arbitrary and , it is possible to derive that  

 

At the same time asexposed in the above equation,  is nothing but a time-scaled (by a) and amplitude-

scaled (by b) version of the mother wavelet function . The parameter a causes contraction of in the time 

axis when a < 1 and expansion or stretching when a > 1, where the parameter a isnamed as the dilation (scaling) 

parameter. For a < 0, the function  results in time reversal with dilation. Scientifically, replacing t in  

by as t-b to cause a translation or shift in the time axis resulting in the wavelet function . The function 

is a shift of  in right along the time axis through an amount b when b > 0 whereas it is a shift in left 

along the time axis by means of an amount b when b < 0. That‟s why the variable b represents the translation in 

time (shift in frequency) domain.  



 

256 | P a g e  

 

 

Figure 2. An Illustration of the Mother Wavelet and Its Dilations 

 

Figure 2 shows an illustration of a mother wavelet and its dilations in the time domain with the dilation 

parameter a=α. With the use of this definition of wavelets, the wavelet transform of a function (signal) f(t) is 

accuratelysignified by 

 

The inverse transform to reconstruct f(t) from  is mathematically represented by 

 

 

where and  is the Fourier transform of the mother wavelet Ψ(t) . 

 

1.3. Proposed Hybrid DWT-DCT Transform 

The Hybrid DWT DCT transform exploits the properties of each the DWT and DCT techniques and provides a 

stronger compression. The input frame obtained from the video is first converted into a 32×32 blocks. every 

block is then transformed on an individual basis. The 32×32 block is reborn into 16×16 when one level dwt and 

discarding all the coefficients apart from the LL (i.e. LH, HH, and HL). The second level of the two dimensional 

dwt is applied on the maintained LL coefficients. And this yields an 8× 8 block when discarding all the LH, HH, 

metric capacity unit coefficients and preserving solely LL. The DCT is applied on this block. The lossy 

compression happens when the transformation by DCT, the quantization is applied on the DCT coefficients that 

rounds off the high frequency elements to zero. The reverse method, initial the inverse quantization is completed 

  

 

 

(a) 

(b) 

(c) 
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and so the IDCT is performed by 8×8 block. Then the primary level IDWT provides a 16×16 blocks and also the 

second level of IDWT provides the 32×32 block. This method is applied for the complete image. The hybrid 

DWT-DCT block is illustrated in figure 3. 

 

Figure 3. Flow diagram of hybrid DWT-DCT Block 

 

1.4. Quantization 

Quantization is required as a result of the vital visual information is present solely in an exceedingly few 

transformed coefficients. Therefore, the amount of bits representing the transform ought to be reduced. This 

method is termed coefficient quantization is enforced to individual scales and sub bands. The set of inputs and 

outputs values are scalar quantization or vector quantization. Scalar quantization could be a mapping of an input 

value into a finite variety of output values. Vector quantization blocks as vector for a given rate in an 

exceedingly lower distortion than once scalar quantization used at an equivalent rate. 

 

Where  is defined as DCT coefficient Matrix and quantization Matrix is denoted as . 

1.5. Huffman Coding 

The entropy coding used here is that the Huffman coding. This is often a lossless compression technique that 

assigns a prefix code referred to as the Huffman code to the two input signals. The fundamental plan of the 

Huffman coding is to assign to every of the supply image alphabet a set variety of bits that does not exceed the 

memory capability. The length of the applied bits depends on the quantity of information contained within the 

supply symbol. So the most plan of the Huffman coding is to interchange every of the supply symbols with an 

easier one and is administered step by step. This step is sustained till left with solely two symbols for the best 

code. 

 

IV.EXPERIMENTAL RESULTS AND DISCUSSION 

The experiments were conducted for .avi video sequences. The experimental results show that the developed 

hybrid transform coding outperforms over conventional DCT based video coding (it is referred as DCT) in all 

the results in terms of quality performance. Peak Signal to Noise Ratio (PSNR) is commonly used to measure 
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the quality. It is obtained from logarithmic scale and it is Mean Squared Error (MSE) between the original and 

reconstructed image and video frame with respect to the highest available symbol in the spatial domain.  

1.6. Maximum Error  

Figure 2 shows the Maximum Error (ME) results for the corresponding frames values. With the increase in 

frame size, the ME value increases linearly. The ME value of the proposed hybrid transform algorithm is 

measured with respect to LLSURE, SURE and OCP.  

 

Fig 2: Maximum Error Comparison 

 

1.7. Maximum Difference 

Figure 3 shows the comparison result of MD on frames. The MD value of the proposed hybrid transform 

algorithm is observed with respect to LLSURE, SURE and OCP. The MD value increases linearly for all the 

approaches taken for consideration. Since the warm starting of hybrid transform from the previous solutions 

leads to a better performance, the proposed hybrid transform method outperforms other methods in terms of the 

MD at the same frame rate. 

 

 

Fig 3: Maximum Difference Comparison 
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1.8. Mean Square Error (MSE) 

Figure 4 shows the Mean Square Error (MSE) performance comparison of the proposed hybrid transform 

approach against the frames values. MSE values attained for the proposed hybrid transformresults are measured 

is measured with respect to LLSURE, SURE and OCP. This performance significance is mainly due to the fast 

convergence rate of the hybrid transformresults are measured with respect to LLSURE, SURE and OCP. 

 

 

Fig 4: MSE comparison 

1.9. Peak Signal Noise Ratio (PSNR) 

Figure 5 shows the PSNR results of hybrid transformresults are measured with respect to LLSURE, SURE and 

OCP methods.It is observed from the figure that PSNR of the hybrid transform approach is higher for different 

frames. It is also obvious that, with increasing the sampling rate, the PSNR becomes higher for all the methods, 

that is, a better quality fused image can be obtained by taking more measurements. Clearly, the proposed 

method has the best performance and the fastest convergence rate regardless of the frame rate. 

 

Fig 5: PSNR comparison 

1.10. Execution time comparison 

Fig 6 shows the graphical representation of execution time for proposed video compression approaches are 

measure using the methods like LLSURE, SURE and OCP. It concludes that these methods has taken lesser 

time for all LLSURE, SURE and OCP. 
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Fig 6: execution time comparison 

 

V.CONCLUSION 

In this research work the input video is converted into frames and also the size of the frames is converted as per 

the necessity. Wavelet decomposition is applied to the compensated image and DCT is applied more to the 

present frame. The hybrid compressed frame is quantized and entropy coded with Huffman coding. The encoded 

bit stream is initial inverse Huffman coded and IDCT transformed. It is more IDWT transformed and intensity 

compensated. It provides a high compression ratio and offers a much better reconstruction. Future work can 

investigate each ways in which to cut back encryption time whereas maintaining the bulk of the gains, 

additionally because the tradeoffs normally between the computational complexities and coding potency gains 

for numerous features of the algorithm. 

 

REFERENCES 

[1.] M. Atheeshweri and K. Mahesh, “Video Compression Techniques- A Comprehensive Survey” International 

journal of advance research in Computer Science and Software Engineering, ISSN 2277-128X, volume 4, issue 

1, Jan 2014.  

[2.] L. EscalinTresa and M. Sundararajan, “Video Compression using Hybrid DWT-DCT algorithm” 

International journal of emerging technology and advance engineering, ISSN 2250-2459, volume 4, issue 7, July 

2014.  

[3.] Amritha, K.M. and Nithin, S.S. (2015) Adaptive Encoding & Decoding of Compressed Video Using SPIHT 

Algorithm. International Journal of Advanced Research in Computer Engineering & Technology (IJARCET), 4, 

No. 5.  

[4.] Kamisli, F. (2015) Block-Based Spatial Prediction and Transforms Based on 2D Markov Processes for 

Image and Video Compression. IEEE Transactions on Image Processing, 24, 1247-1260.  

[5.] Choi, Y. and Joo, J. (2015) Exploration of Practical HEVC/H.265 Sample Adaptive Offset Encoding 

Policies. IEEE Signal Processing Letters, 22, 465-468.  



 

261 | P a g e  

 

[6.] Nguyen, T., Helle, P., Winken, M., Bross, B., Marpe, D., Schwarz, H. and Wiegand, T. (2013) Transform 

Coding Techniques in HEVC. IEEE Journal of Selected Topics in Signal Processing, 7, 978-989.  

[7.] Hwang, Y.-T., Lyu, M.-W and Lin, C.-C. (2015) A Low-Complexity Embedded Compression Codec 

Design with Rate Control for High-Definition Video. IEEE Transactions on Circuits and Systems for Video 

Technology, 25, 674- 687.  

[8.] Daribo, I., Florencio, D. and Cheung, G. (2014) Arbitrarily Shaped Motion Prediction for Depth Video 

Compression Using Arithmetic Edge Coding. IEEE Transactions on Image Processing, 23, 4696-4708.  

[9.] Hadizadeh, H. and Bajic, I.V. (2014) Saliency-Aware Video Compression. IEEE Transactions on Image 

Processing, 23, 19-33.  

[10.] Neelima, M. and Mahaboob Pasha, Md. (2014) Wavelet Transform Based on Image Denoising Using 

Thresholding Techniques. International Journal of Advanced Research in Computer and Communication 

Engineering, 3, No. 9.  

[11.] Nguyen, V.-A., Min, D.B. and Do, M.N. (2013) Efficient Techniques for Depth Video Compression 

Using Weighted Mode Filtering. IEEE Transactions on Circuits and Systems for Video Technology, 23, 189-

202.  

[12.] Jiang, X.H., Wang, W., Sun, T.F., Shi, Y.Q. and Wang, S.L. (2013) Detection of Double Compression in 

MPEG-4 Videos Based on Markov Statistics. IEEE Signal Processing Letters, 20, 447-450.  

[13.] Mai, Z.C., Mansour, H., Nasiopoulos, P. and Ward, R.K. (2013) Visually Favorable Tone-Mapping with 

High Compression Performance in Bit-Depth Scalable Video Coding. IEEE Transactions on Multimedia, 15, 

1503-1518.  

[14.] Chen, Z.F., Tsaftaris, S.A., Soyak, E. and Katsaggelos, A.K. (2013) Application-Aware Approach to 

Compression and Transmission of H.264 Encoded Video for Automated and Centralized Transportation 

Surveillance. IEEE Transactions on Intelligent Transportation Systems, 14, 2002-2007. 

[15.] SuchitraShrestha and Khan Wahid “Hybrid DWT- DCT Algorithm for Bio-Medical Image and Video 

Compression Applications”, International Sciences Signal Processing and their Applications, pp. 280-283, 2010. 

 

 

 

 

 

 

 

 


