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Multimedia systems with built-in error tolerance and H.264 compression algorithm have
some error tolerance capabilities that are generally used in data compression and
transmission. These capabilities can maintain the quality and functionality of the system when
errors occur in the system. H264 or AVC, which is used to reduce video volume while
maintaining image quality, uses various methods such as homogeneous conversion,
asymmetric conversion, predictive processing and word encryption, and HD speed is used to
support high resolutions. The use of error tolerance to reduce the bit rate of images in
multimedia systems is given. It is also mentioned that it is improved by using filters and
simpler methods for image recovery and error tolerance, and depth search method is also
used to improve image quality in complex scenes. This algorithm is also error tolerant in
dealing with possible errors in compression and transmission. Our review article is based on
the fault-tolerant low-power approach, which is proposed to reduce the memory power
consumption in the multimedia system. This approach involves changing the supply voltage
suddenly to a value greater than what is considered safe under operating conditions while
maintaining efficiency. This article offers a review on improving performance and reducing
power consumption in multimedia systems using fault tolerance. We start with the H.264
sample as a base model and use the model to construct a fault-tolerant low-power approach.
H.264 is a compression algorithm with an acceptable error that uses different methods such
as homogeneous conversion, asymmetric conversion, predictive processing, word encoder.
This algorithm dynamically calculates the size optimization of the video file at every moment.
In the proposed algorithm, we reduce the bit rate of the images, reduce the amount of noise
and thus reduce the bandwidth consumption. The algorithm includes intermediate and
internal coding, and we change the built-in memories of special multimedia integrated circuit,
ASIC. Error tolerance has been applied through image filtering by reducing and improving
PSNR and using simple filters for image recovery. The results of the article on H266, H265,
H264 decoders show that the amount of power storage is more than 40% possible.
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Ref/Year voltage Appliances Modified Description

[6] 2008 48V DC Resistive loads, Modification of power supply of
Clothes washer appliances performd analysis of
Freezer and fridge power consumption reduction a
TV month
Laptop Performed analysis of
Microwave oven thereduction of renewable

energy source requirement

[50]2009 Not mentioned CFL Performed experiment on
LED applianes without modification
Television Measurment of current ,voltage

and power carried out

[51]2009 220V
400V
500V

Incandescent bulb

Suggested that appliances can

Fluorescent tube work directlyon AC or DC supply
Healter without modification.
Universal and DC motor

[46]2011 380V

AC power converting cicuit Convert AC power supply into DC
supply by eliminating by
components

Analysis of existing international
safety standard

Performed on switching analysis

at high voltage

[5]2011 48v

Refrigerator —Stove The system prototype has been
developedand simulated on
MATLAB

Performance is analyzed

[41]2013 380V

Induction cooker Designed the system,simulation
and experimental tests werw

peformed

[9]2014 220V

Mixer grinder Modified power supply of
Induction cooker conventional appliances and
LCD Television made performance comparison
SMPS with AC system

LED Explained the possibility of using

SMPS and LED for DC source

255 o5 ) 8l s Aol s Slae Sy 5 (5551 By 20lS
cH26308b 5 gesa8 slao,laslinl 3l colannl ypiren 04 o0
Gl Oy aie sozley 5y St Lals s H261 gH.262
Seolaul IS ek 4y coplplnn 0gi oo ailels o Slos o Pl
s 55 gy (g3luos i (sl iyt 5 s slas il
e IS 5 Al s Shat Spugs el ol o5 (o) A iz
o zdaw 3 )5 5T b sl S5 Lo Logd o (55,
5y (oazrles o] s Lawss ol o8 ol il 2 (sl ol
S5 Gl @l mes S (B ol (Shibes B I 5153 plgs e
ao 0 e YL olei slo p92> 48,0 cH264 LiS 56, SOC g9, b

A (oo lii |y

S5 A g G oo
&l H266 gH265 «H264 13505 slas lailinl (IS o 4
(lie ;0 2igd oo ooliinl oS p2> 9 Vb CudsS L i (3luod i3
L gy sjluon,id sl H261 H262 ¢ H.263 sbas, st
Slpess 5506 9 90 50 Lab Wiy o0 ) 4 VL px 5 5 b CodS
b el 3 das Il ol (63, 2 Ol e sazled 5
kol Gan wlols ol jo 098 o)Ll lgi 15 (gl ail ) iz aileles
(plplo cwl gl aln, wa GlolKiws jo (55l Bras juals
2 DS Ll (oo ol e a2l Wy Sy 55 0
aS ols lis b o lel uls aiSS pl 4y a3 b 0gd ailol o ,Sloc
cel cH264L auslin 0 H266 g H.265 sl lailiul I oolaiul



am

VFo¥ 5l o) o lauds oF 080 (0310 31 oylo,yT (s 4 pii

(9]

[10]

(11]

(12]

[13]

[14]

[15]

[16]

ljeoma Anarado, Mohammad Ashraful Anam,
Fabio Verdicchio, Yiannis Andreopoulos,
"Mitigating Silent Data Corruptions in Integer
Matrix Products: Toward Reliable Multimedia
Computing on Unreliable Hardware", IEEE
Transactions on Circuits and Systems for Video
Technology, vol.27, no.11, pp.2476-2489, 2017

Jin  Miao, Andreas Gerstlauer, Michael
Orshansky, "Multi-level approximate logic
synthesis under general error constraints", 2014
IEEE/ACM International Conference on
Computer-Aided Design (ICCAD), pp.504-510,
2014.

Jeren Samandari-Rad, Matthew Guthaus,
Richard Hughey, "Confronting the Variability
Issues Affecting the Performance of Next-
Generation SRAM Design to Optimize and
Predict the Speed and Yield", IEEE Access, vol.2,
pp.577-601, 2014.

Muhammad S. Khairy, Amin Khajeh, Ahmed M.
Eltawil, Fadi J. Kurdahi, "Equi-Noise: A Statistical
Model That Combines Embedded Memory
Failures and Channel Noise", IEEE Transactions
on Circuits and Systems I: Regular Papers, vol.61,
no.2, pp.407-419, 2014.

Jin  Miao, Andreas Gerstlauer, Michael
Orshansky, "Approximate logic synthesis under
general error magnitude and frequency
constraints", 2013  IEEE/ACM International
Conference on Computer-Aided Design (ICCAD),
pp.779-786, 2013.

Yunus Emre, Chaitali Chakrabarti, "Energy and
Quality-Aware Multimedia Signal
Processing", IEEE Transactions on Multimedia,
vol.15, no.7, pp.1579-1593, 2013.

Ku He, Andreas Gerstlauer, Michael Orshansky,
"Circuit-Level Timing-Error Acceptance for
Design of Energy-Efficient DCT/IDCT-Based
Systems", IEEE Transactions on Circuits and
Systems for Video Technology, vol.23, no.6,
pp.961-974, 2013.

Luis Angel D. Bathen, Nikil D. Dutt, "Software
Controlled Memories for Scalable Many-Core
Architectures", 2012 IEEE International
Conference on Embedded and Real-Time
Computing Systems and Applications, pp.1-10,
2012.

(1]

[2]

(3]

(4]

(5]

(6]

(71

(8]

&lw
Fadi J. Kurdahi, Ahmed Eltawil, Kang Yi, Stanley
Cheng, and Amin Khajeh IEEE TRANSACTIONS
ON VERY LARGE SCALE INTEGRATION (VLSI)
SYSTEMS, VOL. 18, NO. 5, MAY 2010

Shubham Tayal, Billel Smaani, Shiromani
Balmukund Rahi, Abhishek Kumar Upadhyay,
Sandip Bhattacharya, J. Ajayan, Biswajit Jena,
Ilho Myeong, Byung-Gook Park, Young Suh Song,
"Incorporating Bottom-Up Approach Into
Device/Circuit Co-Design for SRAM-Based Cache
Memory Applications", IEEE Transactions on
Electron Devices, vol.69, no.11, pp.6127-6132,
2022.

Saba Amanollahi, Mehdi Kamal, Ali Afzali-Kusha,
Massoud Pedram, "Circuit-Level Techniques for
Logic and Memory Blocks in Approximate
Computing Systemsx", Proceedings of the IEEE,
vol.108, no.12, pp.2150-2177, 2020.

Hussam Amrouch, Seyed Borna Ehsani, Andreas
Gerstlauer, Jorg Henkel, "On the Efficiency of
Voltage Overscaling under Temperature and
Aging Effects", IEEE Transactions on Computers,
vol.68, no.11, pp.1647-1662, 2019.

Massimo Alioto, Vivek De, Andrea Marongiu,
"Energy-Quality Scalable Integrated Circuits and
Systems: Continuing Energy Scaling in the
Twilight of Moore’s Law", IEEE Journal on
Emerging and Selected Topics in Circuits and
Systems, vol.8, no.4, pp.653-678, 2018.

Davit Hovhannisyan, Ahmed Eltawil,
Mohammad Al Faruque, Fadi Kurdahi, "Circuit
Inspired Modeling Method for Irrigation", 2018
21st Euromicro Conference on Digital System
Design (DSD), pp.328-335, 2018.

Hyun Kim, Ik Joon Chang, Hyuk-Jae Lee, "Optimal
Selection of SRAM Bit-Cell Size for Power
Reduction in Video Compression", IEEE Journal
on Emerging and Selected Topics in Circuits and
Systems, vol.8, no.3, pp.431-443, 2018.

Georgios Zervakis, Fotios Ntouskas, Sotirios
Xydis, Dimitrios Soudris, Kiamal Pekmestzi,
"VOSsim: A Framework for Enabling Fast Voltage
Overscaling  Simulation for  Approximate
Computing Circuits", IEEE Transactions on Very
Large Scale Integration (VLSI) Systems, vol.26,
no.6, pp.1204-1208, 2018.



)

VFo¥ 5l o) o oy oF 080 (0310 1 oyloyT (uamassi 4 pii

G325 O
(sige 038l 518 e 3 aiwen b bl I VYAY Lo o
oy glaol cwl sogai il o 1) Jleis o5 Seuls
00gad 351 1) cwsb pallcal axlgs Sl 9 (5, cuSisls
r@.c olKisls 3O g 09> L .ba.i).é G.a..a.‘?u 6L‘b 0,99 ;3 9
G555 0,80 30 eST linl izmes (awl 05503 CS 1 Caio
kol ST oRiils faalS cwaige caSiils [0 awss
SRR 059> 5 9 &bl (oo Jans a4y et Jled ol o5 9>l
Ales oo Il sanss SVl

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Rashid Igbal, Pascal Meinerzhagen, Andreas
Burg, "Two-port low-power gain-cell storage
array: Voltage scaling and retention time", 2012
IEEE International Symposium on Circuits and
Systems (ISCAS), pp.2469-2472, 2012

Luis Angel D. Bathen, Nikil D. Dutt, Alex Nicolau,
Puneet Gupta, "VaMV: Variability-aware
Memory Virtualization", 2012 Design,
Automation & Test in Europe Conference &
Exhibition (DATE), pp.284-287, 2012

Georgios Karakonstantis, Abhijit Chatterjee,
Kaushik Roy, "Containing the Nanometer
“Pandora-Box”: Cross-Layer Design Techniques
for Variation Aware Low Power Systems", IEEE
Journal on Emerging and Selected Topics in
Circuits and Systems, vol.1, no.l, pp.19-29,
2011.

Luis Angel D. Bathen, Nikil D. Dutt, "E-RoC:
Embedded RAIDs-on-Chip for low power
distributed dynamically managed reliable
memories", 2011 Design, Automation & Test in
Europe, pp.1-6, 2011.

Young-Hwan Park, Amin Khajeh, Jun Yong Shin,
Fadi Kurdahi, Ahmed Eltawil, Nikil Dutt,
"Microarchitecture-Level SoC
Design", Handbook of  Hardware/Software
Codesign, pp.1, 2016.

Luis Angel D. Bathen, Nikil D. Dutt, "Embedded
RAIDs-on-chip for bus-based chip-
multiprocessors", ACM Transactions on
Embedded Computing Systems, vol.13, no.4,
pp.1, 2014.

Krishna Palem, Avinash Lingamneni, "Ten Years
of Building Broken Chips", ACM Transactions on
Embedded Computing Systems, vol.

Bin Sheng, Wen Gao and Di Wu, "An
Implemented Architecture of Deblocking Filter
for H.264/AVC", IEEE International
Conference on Image Processing (ICIP'04), Vol.1,
24-27, pp. 665-668, October 2004

COPYRIGHTS
@ @ ©2021 The author(s). This is an open access article distributed under the terms of the Creative Commons
Attribution (CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long
as the original authors and source are cited. No permission is required from the authors or the publishers.




