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     I ABSTRACT 

          This work presents an error detection and data recovery (EDDR) design, based on the residue-and quotient (RQ) code, to 

embed into ME for video coding testing applications. Additionally, the reliability issue of numerous Processing Elements (PE) in 

a ME can be improved by enhancing the capabilities of concurrent error detection (CED). Given the critical role of motion 

estimation (ME) in a video coder, testing such a module is of priority concern. While focusing on the testing of ME in a video 

coding system, BIST schemes generally focus on memory circuit, testing-related issues of video coding have seldom been 

addressed. Thus, exploring the feasibility of an embedded testing approach to detect errors and recover data of a Motion 

Estimation (ME) is of worthwhile interest 

Key words: motion estimation, processing element, residue-and quotient, error detection circuit, test code 

generation, circuit under test, error detection and data recovery. 

 

II INTRODUCTION 

 The visual quality and peak signal-to-noise ratio (PSNR) at a given bit rate are influenced if an error 

occurred in ME process. digital signal processing, and communication technologies have made multimedia 

applications more flexible and reliable. Additionally, while the stage up to 60%–90% of the computations 

encountered in the entire coding system, a ME is generally regarded as the most computationally intensive of a 

video coding system. AME generally consists of PEs with a size of 8X8. However, accelerating the computation 

speed depends on a large PE array, especially in high resolution devices with a large search range such as HDTV. 

Additionally, Video compression is necessary in a wide range of applications to reduce the total data amount 

required for transmitting or storing video data. Among the coding systems, a ME is of priority concern in exploiting 

the temporal redundancy between successive frames, yet also the most time consuming aspect of coding. 
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Thus, general schemes of BIST referred to as built-in self-analysis and built-in self-correction  have been 

developed recently. While the extended BIST schemes generally focus on memory circuit, testing-related issues of 

video coding have seldom been addressed. Thus, exploring the feasibility of an embedded testing approach to detect 

errors and recuperate data of a ME is of worthwhile interest. the reliability issue of frequent PEs in a ME can be 

improved by ornamental the capabilities of concurrent error detection (CED). The CED approach can sense errors 

through conflicting and undesired results generate from operation on the same operands. CED can also test the 

circuit at full operating rapidity without interrupt a system.  

Moreover, BIST can produce test simulations and analyse test responses without outside support, 

consequently reformation the testing and diagnosis of digital systems. However, increasingly intricate density of 

circuitry requires that the built-in testing approach not only detect faults but also specify their location for error 

correcting. 

           The rest of this paper is organized as follows. Section II describe the mathematical model of RQ code and the 

corresponding circuit design of the RQ code generator (RQCG). EXPERTS from ITU-T Video Coding Experts 

Group (VCEG) and ISO/IEC Moving Picture Experts Group (MPEG) formed the Joint Video Team (JVT) in 2001 

to develop a new video coding standard, H.264/AVC . compare with MPEG-4 , H.263, and MPEG-2, the new 

regular can achieve 39%, 49%, and 64% of bit-rate reduction, respectively . The functional blocks of H.264/AVC, as 

well as their features, Like previous standards, H.264/AVC still uses motion compensated transform coding. The 

improvement in coding routine comes mainly from the prediction part.  

           Because of multiple reference frames and VBSME, integer motion evaluation in H.264/AVC not only 

requires large computation complexity but also needs huge memory bandwidth. Based on the previous analysis, we 

utilize SAD Tree to design hardware architecture and reduce the required memory bandwidth for H.264/AVC 

integer motion inference. The remainder of this paper is organized as follows. In Section II, six previous hardware 

architectures of ME are survey first, and we suggest two hardware architectures for FBSME.  After analyze the 

impact of supporting VBSME in different hardware architectures, we discuss the hardware design challenge of 

integer motion evaluation in H.264/AVC for D1 size as an example.  

    

III ERROR DETECTION AND DATA RECOVERY 

            The intangible view of the proposed EDDR scheme, which embraces two major circuit designs, i.e. error 

detection circuit (EDC) and data recovery circuit (DRC), to sense errors and recover the corresponding data in a 

exact CUT. The test code generator (TCG) in Fig. 1 utilizes the concepts of RQ code to generate the parallel test 

codes for error detection and data recovery. In other words, the test codes from TCG and the main output from CUT 

are delivered to EDC to establish whether the CUT has errors. DRC is in charge of recovering data from TCG. 

Additionally, a selector is enabled to export error-free data or data-recovery results. Importantly, an array-based 

computing structure, such as ME, discrete cosine transform (DCT), iterative logic array (ILA), and finite impulse 

filter (FIR), is realistic for the projected EDDR scheme to detect errors and recover the subsequent data. 
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Fig 3.1 view of EDDR Architecture 

               

    The reference software of H.264/AVC, JM, adopts full search for both motion estimation (ME) and intra-

prediction. Variable block-size motion estimation (VBSME) is a new coding technique and provides more perfect 

predictions compared to traditional fixed block-size motion estimation(FBSME).With FBSME, if an MB consists of 

two substance with singular motion directions, the coding performance of this MB is worse. 

                   Thus, based on the CED conception, this work develops a novel EDDR construction based on the RQ 

code to detect errors and recuperation data in PEs of a ME and, in doing so, further guarantee the excellent stability 

for video coding testing applications. Motion estimation (ME) at quarter-pixel exactness with variable block sizes 

and multiple reference frames greatly reduces the prediction errors. Even if inter-frame prediction cannot find a 

good match, intra-calculation will make it up instead of straight coding the texture as before.  

 

IV RQ CODE GENERATION 

            A part residue code of interest is one in which is coded as a pair. Notably, is the residue of modulo Error 

detection logic for operations are typically resultant using a separate residue code such that detection logic is simply 

and simply implemented. However, only a bit error can be detected based on the residue code. 

             Coding approach such as parity code, Berger code, and residue code have been considered for design 

applications to detect circuit errors .Residue code is usually separable arithmetic codes by estimate a residue for data 

and append it to data.  

             

V SUM OF ABSOLUTE DIFFERENCE CALCULATION 

             Here rxi,j,qxi,j and ryi,j ,qyi,jdenote the corresponding RQ code of Xi,j , Yi,jand modulo M. Importantly, 

and represent the luminance pixel value of Cur pixel and Ref_pixel, respectively. By utilizing PEs, SAD shown in as 

follows, in a macro block with size N X N of can be evaluated: 
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VI PIXEL VALUES 

 

VII BUILT IN SELF TEST (BIST) 

            The problem of testing a VLSI chip begins with beginning of a fault during the design or implementation 

phases. Therefore, this paper describes a novel testing scheme of motion estimation. The key part of this scheme is 

to offer high reliability for motion estimation architecture.  Execution of Built-In Self-Test (BIST) design of Motion 

Estimation (ME) Computing Array, which is the main part of MPEG-2 Video Encoder. The goal of the design is to 

offer high reliability for the coding system Efficient Built-In Self-Test for Video Coding Cores:  

IX RESULT 

            By consider 16 PEs in a ME and 16 TCGs of the planned EDDR architecture the area overhead of error 

detection, data recovery, and overall EDDR architecture. The time penalty is another criterion to verify the 

feasibility of the proposed EDDR architecture.  

           Large-ranging confirmation of the circuit design is perform using the VHDL and then synthesized by the 

Synopsys Design Compiler with TSMC 0.18- m 1P6M CMOS technology to express the viability of the proposed 

EDDR architecture design for ME testing applications. The area is expected based on the number of gate counts.  

      

VIII CONCLUSION 

            Tentative results indicate that that the proposed EDDR architecture can effectively detect errors and recover 

data in PEs of a ME with reasonable area overhead and only a slight time penalty.  

           This project presents EDDR architecture for detect the errors and improving the data of PEs in a ME. A 

RQCG-based TCG design is developed to produce the corresponding test codes to determine errors and recover 

data. The proposed EDDR architecture is also execute by using VHDL and synthesize by the Synopsys Design 

Compiler TSMC 0.18 m1P6MCMOStechnology.  

     



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 4, April 2014, Pg: 615- 619 

 

 

A.Arun baskar, IJRIT  619 

 

IX REFERENCE 

 [1] Information Technology-Coding of Audio-Visual Objects—Part 2: ISO/IEC 14 496-2, 1999. 

 [2] Video coding for Generic Audiovisual Services, ISO/IEC 14496-10:2005 (E), Mar. 2005, ITU-T Rec. H.264 

(E). 

 [3] Y. W. Huang, B. Y. Hsieh, S. Y. Ma, and L. G. Chen, “Analysis and complexity reduction of multiple reference 

frames motion estimation in H.264/AVC,” IEEE Trans. Circuits Syst. Video Technol., vol. 16, no. 4, pp. 507–522, 

Apr. 2006. 

 [4] T. H. Wu, Y. L. Tsai, , “An efficient design-for-testability scheme for motion estimation in H.264/AVC,” in 

Proc. Int. Symp. VLSI Design, Autom. Test, Apr. 2007, pp. 1–4. 

 [5] J. M. Portal, H. Aziza, and D. Nee, “EEPROM memory: Threshold voltage built in self diagnosis,” in Proc. Int. 

Test Conf., Sep. 2003, pp. 23–28. 

 [6] C. Y. Chen, Y. W. Huang, T. C. Chen, T. C. Wang, “Analysis and architecture design of variable block-size 

motion estimation for H.264/AVC,” IEEE Trans. Circuits Syst. I, Reg. Papers, vol. 53, no. 3, pp. 578–593, Mar. 

2006. 

 [7] M. Y. Dong, S. H. Yang, “Design-for-testability techniques for motion estimation computing arrays,” in Proc. 

Int. Conf. Communication., Circuits Systems., May 2008, pp. 1188–1191. 

 [8] Y. S. Huang, C. K. Chen, and C. L. Hsu, “Efficient built-in self-test for video coding cores: A case study on 

motion estimation computing array,” in Processing. IEEE Asia Pacific Conference. Circuit Systems., Dec. 2008, pp. 

1751–1754. 

 [9] J. M. Portal, H. Aziza, and D. Nee, “EEPROM memory: Threshold voltage built in self test,” in Proc. Int. Test 

Conf., Sep. 2003, pp. 23–28. 


