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A Novel Video Compression Algorithm Using Wavelet Transform

and Neural Network
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Videos are made up of a temporal sequence of frames and are projected at a proper rate to create the illusion of motion.
This means that there exists a high correlation between adjacent temporal frames so that when projected at a proper rate,
smooth motion is seen. Correlation between adjacent temporal frames is called interframe correlation. In order to
decode compressed video bit stream uniformly by various platforms and devices, the bit stream format must be
predefined. Thus, there must be a standard for a video compressor, which will enable all standard-compliant
compressed video data to be decoded anywhere. The goal is to propose a new video compression algorithm based on
wavelet transform and neural networks. Using wavelet transform leads to factorization in temporal as well as spatial
domain. The goal in this paper is to achieve a compression algorithm which would be faster and has more compression
ratio. Neural networks are used for prediction which is one of the most important functions in any video compression
scheme. Furthermore, the proposed algorithm is compared with MPEG standard. Simulation results show the benefits of
using wavelet transform which reveal that the proposed algorithm is faster and has better performance in some aspects
compared to MPEG standard. The video which obtained from proposed algorithm is acceptable regarding human vision.
since it needs less space for storing, it is suitable for portable devices.

Index Terms: Video compression, motion compensation, motion estimation, video encoder and decoder,
MPEG standard
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Fig. (1) : Encoder block diagram for proposed algorithm
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Fig. (2) : Decoder block diagram for proposed algorithm
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Table (1) : Video sequences specifications used in the simulation
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Table (2): Simulation run times for video sequences

el 6“”5%,‘—‘%,5 4.....;) 611-.' 6)l.mlw L;lf?l OLQ)' «(Y) Js._\?

(ado) 1yl o
MPEG o laituw! GO lion o 595! S9N g Al ol

YIvY YIYA Rhinos
Vel Y/a0 Xylophone
ARYANS \lid Foreman
ARYARY £I3Y NEWS
\PINO VYA Clair
ARIAQ g Akio

b g oS oo 1,5 oolitul 5,90 lge (sboolKins ;o Baas 5 o5 0e
wb.ﬁ oolKws C)’i‘ LS‘)'.’ FURVCINY 6‘5 > 61)10 JQ] S99
Al Sl colS (ol

ebgics
1- Moving Picture Experts Group (MPEG)
2- Run Length Encoding (RLE)
3- Differential Image Compression Algorithm (DICA)
4- Set Partitioning in Hierarchical Trees (SPIHT)
5- Stationary Wavelet transform (SWT)
6- Peak Signal to Noise Ratio (PSNR)
7- Mean Square Error (MSE)
8- Discrete Cosine Transform (DCT)
9- Group of Pictures (GOP)
10- Intra-frame
11- Intracoded
12- Predictive coded picture or predicted frame
13- Forward Predictive Coding
14- Bidirectional or interpolated frame or BI-directionally
predictive coded
15- Forward Component Transform (FCT)
16- Tiles
17- Run Length Coding (RLC)
18- Bit per Pixel (BPP)

S35 Az B
RS p e mng sileoy2d gl o)l Sy Wil o
S aS w8 gilwosly g olpiny (gmas aSUD 5 (hwdnS>ge
el slogizn 51 (Ko a5 (05 G Joe el Gy (ovas 4SS
5 el oad oolainl il oo (gilwos pid 1, N SO LS Le
MPEG s ,laibewl b golgiig oiu,s8 oL ol )b wolys
oy ool a4 4eT len o Sl 1 By a5 00 5 A lie
S e 2L MPEG s)laibin] 4 o golpiing oo, oSl
Jos 5l eslaal slle agsluas mls aas o ol o>
L sl 28 ¢35 il g e Ll e SB35l soleitay
Omizad ap oo lis 0g5 5l 1) MPEG o jlaibiul 4 coes (5540
Slp I I8 g las coaS o suel Caws 4 oles v
O3l Olsies abil 05w a5l S @ 5 wilioe ol oy
olpinn (g, coud i ool 4 .0ged oolatul Jom BB oligos o
Vi 3l 28 &5 5 Bilon Copm gl o a8 oo )5 ol
Sl I8 Coenl pgs Az 0 peal CodS Ll el Gls 950
b dai oanlie 355 38D S 5o Gl |y ol ool e

VY



VYo (oghan (oras slaaSid g Sy b p (See g (55lwod 8 Wz by, S )l

References

[1] Bovik, A., Handbook of Image and Video Processing, 2000, Academic Press.

[2] E. Moyano, "A new fast 3D wavelet transform algorithm for video compression. in communications", Proceeding of
the IEEE/PACIRM, Vol. 1, pp. 156-159, Victoria ,BC, 2001.

[3] J.R. Ohm, "Three-dimensional subbandcoding with motion compensation", IEEE Trans. on Image Processing, pp.
559-571, 1994.

[4] P.N.Topiwala, "Wavelet image and video compression", Kluwer Academic, 1998.

[5] T. Aziz, D.R.J. Dolly, "Motion estimation and motion compensated video compression using DCT and DWT",
International Journal of Emerging Technology and Advanced Engineering, Vol. 2, No. 12, pp. 667-671, 2014.

[6] Y.S. Cheng, G.D. Huang, "Audio/video compression applications using wavelets", Proceedingsof the IEEE/IJCNN,
pp. 2214-2218, Honolulu, HI, 2002.

[7]1 R. Adhami, "Video compression technique using wavelet transform”, Proceeding of the IEEE/AERO, Vol. 4, pp.
449-455, Aspen, CO, 1996.

[8] J. Bridge, "Differential image compression" .Dr. Dobbs’s Journal, pp. 38-48, 1991.

[9] M. Nema, L. Gupta, N.R. Trivedi, "Video compression using SPIHT and SWT wavelet", International Journal of
Electronics and Communication Engineering, Vol. 5, No. 1, pp. 1-8, 2012.

[10] D.Z. Athmane, et al., "New video compression using MSPIHT3D transformation", Proceeding of the MIC-
Telecom, Istanbul, Turkey, 2014.

[11] G.D. Bhokare, C.S. Gupta, V.M. Gadre, "Video compression using 3-band wavelet transform", in The National
Conference on Communications, National Conference on Communications. pp. 321-326, 1996.

[12] D.V. Babu, N.R. Alamelu, "A novel morpho codec for medical video compression based on lifting wavelet
transform", Asian Journal of Scientific Research,Vol. 7, No. 1, pp. 85-93, 2014.

[13] S.D. Thepade, N. Yadav, "Novel efficient content based video retrieval method using cosine-haar hybrid wavelet
transform with energy compaction”, Proceeding of the IEEE/ICCUBEA, pp. 615-619, Pune, Feb. 2015.

[14] Y. Xu, L. XU. "The performance analysis of wavelet in video coding system", Proceeding of the IEEE/ICMT, pp.
878-883, Hangzhou, July 2011.

[15] M. Lei, L. Hang, "Video compression algorithm based on wavele ttransform", Proceeding of the IEEE/, pp. 535-
538, Shenyang, Aug. 2009.

[16] R.Y. Omaki, G. Fujita, T. Onoye, I. Shirakawa, "Embedded zerotree wavelet based algorithm forvideo
compression”, Proceeding of the IEEE/TENCON, Vol. 2, pp. 1343-1346, Cheju Island, 1999.

[17] K.S. Thyagarajan, "Still image and video compression with MATLAB", John Wiley & Sons, Inc, 2+11.

[18] Z. Li, M.S. Drew, J. Liu, "Fundamentals of multimedia", United States of America: Pearson Prentice Hall, 2004.

VY



