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Name of teacher was provided provided Amount of support
Maharashtra State FDP on
"Intensive Training on
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Published the paper
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941 International L
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Subhasini Shukla P . INDIACom-2025; sponsored 17579
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" by IEEE Delhi Section,
Development", 2nd-4th .
April, 2025 scheduled to be }}eld during
’ 02nd -04th April, 2025 at
Bharati Vidyapeeth, New
Delhi (INDIA)
Dr. Buddharatna
Godboley NATCON 2024 ACCE(D) 4130
Dr. Buddharatna Implementation of NEP
Godboley 2020 IIM Nagpur 24261

www.sjcem.edu.in



Mo

(Fg?"{.? St. johin College of Engineering and Management

Aum:mnua T Ensmuw
(A Chiristinn Religious Minority tostilatiaon)
Approvedd by ALCTE and DYTE, Affiliated o University of Mumbar / MSBTE
PYPE Cande 5 3218 AIUTE Permaneny 11 @ 1-4790201
AR Acoredited winh damade A, Thvee 'I‘s‘:;grmh\ MEBA Averediied

Date: 02/07/2024

To
Principal,
SJCEM, Palghar

Sub.: Request to Allow Attendance at "intensive Traimng on Industry Connect &
Cutting-Edge Technologies'

Respected Madam,

I have applied for the ‘'Intensive Training on Industry Connect & Cutting-Edge Technologies’
from 29th July to 02nd August 2024 (Residential). My application has been shortlisted. |
kindly request your permission to attend this training, which will allow me to proceed with
the paymenst process.

Attending this training will be highly beneficial for various reasons:

1. For the Individual: This training will enhance my knowledge and skills in cutting-edge
technologies, allowing me to stay updated with the latest industry trends and
advancements,

2. For the Department: The insights and knowledge | gain from this training can be shared
with my colleagues, fostering a collaborative learning environment and improving owr
overall departmental expertise.

3. For the Institute: By participating in this training, 1 can help elevate the institute's
reputation by integrating advanced technologies and industry practices into our curriculum,
thereby attracting more students and collaborations with industry partners.

Accommodation and food will be taken care of by the MSFDA. 1 also request the approval of
the budget for attending the training, as detailed helow:

B 5 R A A A i

Expense Amaount (Rs.)

Registration Fee 1000

Traveling Cost (Tentatively) 1200

Total 2200

Thank you for your consideration. g;\ . . {,« C

Ll
Yours faithfully, § ‘ ¥
,F/j ¢ fmi;u‘f""’% ‘}i’«"”\‘ : :
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Avinash Chavan o) ol : F\ﬁ(}’w\aﬁ.

Assistant Professor - (jv“ a\™
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St. John College of Engineering And Management {24-25)

St John Technical Campus, Village Vevoor,
Manor Road Palghar (East),Dist Palghar,
Migharashire-401404
State Name : Maharashtra, Code : 27
E-Mall ; ofice@sjcem.edu.in

Bank Payment Voucher

W/s. Faculty Training & Develop, Expenses Voucher No: BPVISJCEM/24-25/07/042
Date : 8-Jul-24

Dear SirfMadam,

Please find below the payment details.

Bill Ref, Bill Date ! Amount
On Account : 1,000.00
Nett Amount ¥ 1,000.00

Payment Details

Payment Mode Transferred to Instrument Details lssued From Amount
Cheque MNo.: 621235 Karnatska Bank Afc NoCa 2 1,000.00
DL 8-Jul-24

Total 7 1,060.00

Narration : Being chg no 621235 paid to Avinash Chavan for "Intensive
Training on industry Connect & Cutting- Edge Technologies" from
20¢h July to 2nd August.

Kindly acknowledge the receipt.

Thanking You
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€/26/24 12:55 PM Gmail - Congratulations! Your ensolment request has been acceptec,

avinash chavan <avi.d.chavan@gmail.com>

Congratulations! Your enroclment request has been accepted.

1 massage

no-reply@234258970.t-sender-sib.com =no-reply@234258970. t-sender-sib.com= 27 June 2024 at 15:50
Reply-To: no-reply@sppuedutech.in
To: avi.d.chavan@gmail.com

Dear Avinash Dattatray Chavan,

Your enrolment request for MSFDA pregram Intensive training on Industry
Connect & cutting edge technologies has been accepted!

In order to confirm your participation in the program, kindly pay the registration fee
within 3 days by clicking the licnk below

The instructions to be followed is listed herein below:

1. Payment Timeline: Please make Your payment within three days of recelpt of this
email. Please note that your seat will be reserved only on receipt of registration
fees,

2. Payment Method: You can choose from a variety of secure payment methods
provided on the payment confirmation page,

3. Confirmation Receipt: Upon successful payment, you will receive a payment
confirmation receipt, which serves as proof of confirmation for participation,

If you encounter any issues during the payment process or have any guestions, our
dedicated support team is here to assist you. Feel free to reach out to us at Email
ganesh.b@msida.ac.in Contact : 7391000721,

We look forward to your participation in the program Intensive training on Industry
Connect & cutting edge technologies. Welcome!

B,

412-B, Bhamburda, Bahirat Patit Chowk, Madel Colony,
Shivaji Magar, Pune, Maharashira 411016,

Nosman. google. comimaiiuily Hk=efefnbda baviewsplEsearch=ali& parmihid=thread-1 BUBNIGAEHZ0297 30568 simpl=meg-; | BU300GA5920207 38586
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4178, Bhamburda, Babiret Patil Chowd,

81 72820 79008 | Modal Colony, Stivajinsgar. Pune, Maharassins 4H0IL
Maharas 2 :
Faculty Dmﬁ éofﬁeﬁagiademy pnsfaa reb ol com . weawnsidaorgan
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Topics

#~ Personal branding & Professional networking

# Industry Analysis and business jargon

»  Artificial Reality & Virtual Reality

Haow to establish industry-acadenvia collaburations

Use of Design Thinking principles and {ramework

Stages of entreprencurship & Business ideas and opportunities
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BRI

Maharashtra State Faculty Development Academy

Date : 0210772024

Pragram Details

Application 1D

Name of Applicant
Transaction [D

Transaction Amount
Transaction Amount In Words
Transaction Result

Transaction Date

«

Online Payment Receipt

Office Copy

Centre for Innovation and Cutting Edge Technology -> Intensive training
on Industry Connect & cutting edge technologies (12) - (28/07/2024 -
02/08/2024)

10585

r.Avinash Chavan

1483682072024142857

Rs. 1000.004-

Rs. One Thousand Caly

capiured

0210712024

This receipt is valid subject to realization of the payment instrument,

REREARAEDELRR

Maharashtra State Faculty Development Academy

Date : 02/07/2024

Program Details

Application ID

Name of Applicant
Transaction D

Transaction Amount
Transaction Amount In Words
Transaction Result

Transaction Date

Online Payment Receipt

Applicant Copy

Centre for Innovation end Cutting Edge Technolegy -> Intensive training
on Industry Connect & cutting edge technologies (12) - (28/07/2024 -
02/08/2024)

1HEE

Mr.Avinasn Chavan

Rs. One Thousand Only
captured

02/07/2024

This receipt is valid subject to realization of the payment instrument.
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St. John College of Engineering and Manageimen
Autonomous Institute
(A Christian Religious Minority Institution)
Approved by AIC TE and DTE, Affiliated to University of Mumbai 7 MSBTT
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A o

d}y \/ : Date : 29.1.2025

To,

The Principal,
St. John College of Engineering & Management,

Palghar.

Subject : Intimation of Paper Selection in India Com-2025 Conference
Respected Sir/Madam,

[ am pleased to inform you that my rescarch paper titled "Adaptive Audio Firvor
Concealment Leveraging BER and PSNR Variability" has been selected for publication
and presentation at INDIACom-2025; Computing for Sustainable Global Development.
which is technically sponsored by TEEE Delhi Section. The cortfi vence is scheduled to be held
from 02nd - 04th April 2025 at Bharati Vidyapeeth, New Deiti (India).

As per the acceptance notification, the paper will be pub® sed in the Soft Copy Pre-
Conference Proceedings (ISBN 978-93-80544-52-6). subject.  he completion of registration
formalities, submission of the Copyright Transfer Form and € értificate of Originality and
Confirmation to Attend the Conference. Additionally. only those papers presented durir o
the conference will be submitted to TEEE Xplore for publication and ‘ndexing.

I wanted to formally share this achievement with the institution and express my gratitude fol
the support and encouragement provided by the college

I have attached the acceptance letter and relevant details for your reference.

Thank you ma’am for your constant support and motivation.

S
Tf;r/ﬂ\ you ¢, Q)}/‘;? & é\‘{vyzﬁ

d

W r
Yours sincerely, ?,_gv N %‘t}, ., o
Mrs.Subhasini Shukla \QQ/“ oy
ECS/F.Tech Department 4 0
SICEM
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St. John College of Engineering and Management
Autonomous Institute
(A Christian Religious Minority Institution)
Approved by AICTE and DTE, Affiliated to University of Maunbai / MSBTE
DTE Code : 3218  AICTE Permanent 1D ¢ 1-4790201]

— NAAC Accredited with Grade A+, Three Programs NBA Accredited —

ol 4

Date : 29.1.2025

105

The Principal,

St. John College of Engineering & Management,

Palghar.

Subject : Intimation of Payment Confirmation for INDIACom-2025 Conference

Respected Sir/Madam,

[ am pleased to inform you that my rescarch paper titled "Adaptive Audio Error
Concealment Leveraging BER and PSNR Variability" has been selected for publication
and presentation at INDIACom-2025; Computing for Sustainable Global Development.

which is technically sponsored by IEEE Delhi Section. The conference is scheduled to be held
from 02nd - 04th April 2025 at Bharati Vidyapeeth, New Delhi (India).

As per the acceptance notification, the paper will be published in the Soft Copy Pre-
Conference Proceedings (ISBN 978-93-80544-52-6). subject (0 the completion of registration
formalities, submission of the Copyright Transfer Form and Certificate of Originality and
Confirmation to Attend the Conference. Additionally, only those papers presented during
the conference will be submitted to TEEE Xplore for publication and indexing.

Further. I would like to inform you that I have completed the payment for the conference
registration. The details of the payment are as follows:

Order No.: 5370

Payment Amount: 8000.00/-

DD / Transaction No.: ZKBLMV70BNEECV
Payment Date: 27-01-2025 15:33:47

I wanted to formally share this achievement with the institution and express my gratitude for
the support and encouragement provided by the college.

I have attached the payment confirmation, and other relevant details for your reference.

Thank you, ma’am, for your constant support and motivation.

Thank you
Yours sincerely,
Mrs. Subhasini Shukla

ECS/F.Tech Department
SICEM Kedale
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CALL FOR PAPERS

High impact orignal quality research papers are solicited from Research Scholars
Academicians, Scientists and Industry Professionals from all over the world.

Full Paper Submissions are Now Open

‘Why Submit to INDIACom-2025?2 Broad Theme Areas

& Top notch conference with the legacy of 18 years ¢ Sustainable Computing
Publishing high quality research papers ¢ High Performance Computing

& Keynote, Invited Talks, Spl. Sessions by top & »
experts from industry and academia . m%:n?;t?oer? g:étﬁ;kmg BG

& Wide range of topics covering the focus

areas of IEEE 6 Softwalre Engineering and
Emerging Technologies

& Paper publication in IEEE Xplore

& Indexed at Premiere A&l Databases like WoS
SCOPUS, DBLP, etc.

& Recognition, Certificates, Best Paper Awards, etc.
@ Wide visibility and citations
& Great networking opportunities

& Supported by all Premiere Professional Societies
like IEEE, IETE, CS|, ISTE, lITP, etc.

} A(i accepted papers after presentatton “
be submltted to IEEE CPP for publication in IEEE Xp!o

IEFE Xp IO re h.ims.;_!./bx{_icam.ac.i.n!'indéz% com/

Prof M. N Hoda
Director
Bharati Vidyapeeth's Institute
of Computer Applications and Management (BVICAM)
A-4 Paschlm Vihar, Rohtak Road New Delhx 110063 (INDIA)
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2025 12" International Conference on “Computing for Sustainable Global Development™, 2% - 4% April. 2025
Bharati Vidyapeeth's Institute of Computer Applications and Management (BVICAM). New Delhi (INDIA

Adaptive Audio Error Concealment Leveraging
BER and PSNR Variability

Subhasini Shukla'">
Research Scholar, Department of Electronics and Telecomm.,
St. Francis Institute of Technology. Mumbai, India
Assistant Professor,
St. John College of Engineering & Management, Palghar, India
Email id- subhasmi1212@gmail.com

Abstract— In the sequential recovery framework, missing
audio  samples from transmitted (.723.1 codec data are sequentially
reconstructed using adaptive Error Concealment (EC) techniques. The

flexibility of this adaptive EC predictor enables the recovery of

significant audio features, ensuring superior quality reconstruction.
The proposed method consistently achieves Peak Signal-to-Noise
Ratio (PSNR) values as high as 38.11 dB at low Bit Error Rate (BER)
levels, whereas existing techniques exhibit significant variability, with
PSNR values dropping to 22.47 dB at higher BER levels. This paper
explores various EC approaches applied in audio codecs, analyzing
their strengths, limitations, and associated research gaps. Finally, the
study provides a comprehensive review and analysis of current
approaches, highlights critical research challenges, and suguests
actionable solutions to advance the state of resilient audio transmission
systems,

Keywords— Audio Compression, Audio Reconstruction, Error
Concealment, Bit Error Rate, Peak Signal-to-Noise Ratio, G.723.1
Codec, Adaptive Post Processing

i Introduction

Integrating visual and acoustic data is
essential  for improving robustness in  audiovisual
communication systems, particularly in noisy settings. This
work builds on existing research by leveraging adaptive audio
error concealment techniques that utilize metrics like BER and
PSNR variability. By employing low-level acoustic features
such as Linear Predictive Coding (LLPC) and Mel-Frequency
Cepstral  Coefficients (MFCC), the method dynamically
adjusts to transmission errors, addressing challenges like noise
and variability in speaker conditions. The findings align with
prior studies emphasizing the complementary nature of audio
and visual modalities, further improving the reliability and
quality of audiovisual communication systems in adverse
conditions [1]. In diagnostic imaging, and especially during the
interpretation of ultrasounds of patients with polycystic
ovarian syndrome (PCOS), it is essential to decrease the level
of noise present in the images. Expanding on techniques
further, this work examines the problem of noise using a
fractional Fourier transform which is advanced to a one-stage
manner and integrated with Visual Geometry Group (VGG)-16
model. These methods result in better images through the

Dr. Vagar Ansart Ahmed’

Department of Electronics and Telecommunication.
Assistant Professor.

1

St. Francis Tnstitute of Technology Mumbai. Indi

FEmail id- vagar

filtration properties of the fractional Fourier transiorms un
feature extraction based on deep learnmg using VGG-1o. Tl

solution has the potential to deal with the ssues ol

variation i the imaging  environni
complements the objectives
precision of multimodal data systems such as self-ad

error concealment for audio in communication systems [2]

Environmental elements hike distance and reverberation time
specch

of enhancing the consistency and

bIER NS

have a big nfluence on recognition  svstem

performance. this work analyses these parameters in

noting the effect they have on quality and acoustic data %
observing how distance and reverberatuon times warsen i
speech signal, the work reinforces the necessinv of technigues
for overcoming such problems. Such principles are also known
to be the goals in multimodal systems where solutions of a
more resilient nature such as enhanced adaptive audio crres
concealment make use of variations of measwres such ws 3UR
and PSNR to improve the data and the sysiom’s work, i
unfavorable conditions [3] The
verification is of utmost importance, especially for
security context. This paper investigates the performance of
audio verification tool based on a lightweight Deep N
network (DNN), which claims self-sufficiency in confirn
the identity of a person from a voice recording. Since dugy

forensic qualiuy ot

learning models have been utitized the provedure copes vl
with speech signal diversity improving the accuracy and
performance of audio verification systems. Sucl restiis ai
consistent with trends in multi-modal audiovisual systeins G
use, among others, adaptive audio error concealment o
optimize system operation in the presence of noise and
distortion [4]. Noisc-corrupted and enhanced speech should
handled in speaker recognition systems (o obtain accural
identification and verification. The work is on an approac!
using fusion features along with a Convolutiony
Network (CNN) for better performance. The method is able
combine diverse acoustic features (0 enhance the robustness of
the system against noise and variability in speech conditions
The CNN is used for feature extraction and classification.
environmental  distortions  that  are  usualb
This
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concealment techniques that make use of vanability in metrics
like BER and PSNR to preserve the quality and reliability of
audiovisual systems even when faced with hostile
environments [5]. Leveraging techniques like deep learning,
multimodal data fusion, and adaptive feature extraction, these
studies address issues such as noise and variability. They
emphasize preserving data quality and reliability through
metrics like BER and PSNR, offering valuable insights for
future innovations.

II. LITERATURE REVIEW

The growing need for dependable audio transmission in
low-powered devices has spurred advancements aimed at
greater BER and PSNR. In real-time situations, Causal
Convolutional techniques achieve low BER by efficiently
addressing packet loss. Using representation learning to
improve PSNR, Contrastive Learning PLC (Packet Loss
Concealment)  further  improves audio  reconstruction,
Scalability and efficiency are given priority in hybrid neural
designs, which allow for high-quality speech coding with
lower BER and higher PSNR. a sophisticated contrastive
learning-based packet loss concealing technique. Enhancing
BER and PSNR in audio communication systems is the main
goal of this method. In contrast to conventional techniques, it
improves PSNR by using representation learning to restore
lost audio- packets. Contrast-PLC successfully lowers BER
under packet loss scenarios while improving PSNR by about
2-3 dB over baseline techniques. This technique ensures high-
quality audio performance even in network settings that are
limited, which is especially advantageous for real-time
applications [6].

The Error Concealment Methods for High Resolution
Audio signals are utilizing Temporal Memory Generative
Adversarial Networks (TMGAN-PLC) enhances the accuracy
of audio reconstruction by selecting the most relevant features
for packet loss handling. However, its applicability in real-
time environments remains limited, and further work is needed
to address burst loss and fuzzy-based parameter handling [9].
Another approach, based on phase correction and deep neural
networks, refines the phase recovery process with fuzzy logic
to adjust for packet loss severity, but faces challenges related
to computational complexity [10]. Additionally, a Simplified
Residual Network method optimizes decision-making for
packet loss recovery, improving PSNR by selecting the best
concealment strategies. Despite these advantages, the
innovative audio coding standard brings promise of enormous
bandwidth savings of approximately 40 % over G.723
encoded content with similar quality. Interpolation and
Adaptive Post-Processing are the best EC techniques for
G.723.1 audio codec with variation in BER and PSNR..
reasoning for real-time applications still requires development,
particularly to handle complex loss patterns and high-error
environments [11]. Hybrid intelligent systems combining
fuzzy logic and neural networks have been effective in
audio codec error concealment. Performance parameters like
Signal-to-Noise Ratio (SNR) and Bit Error Rate (BER) are

used 1o aid fuzzy reasoming in concealment. oo
some situations, fuzzy logic might not produce reliable resui
on its own. Neural networks improve this by calculating
weights to optimize parameter choices, Error concealment
audio codecs is made more accurate and effective by thi
combination method.

Packet Loss Concealment strategies are ¢
reliable audio transmission with low-bit-rate codees sucl

(.723, which has trouble preserving speech qualin

packet loss occurs. For error hiding, interpolation. adapi -
post-processing, phase correction, codebook analysis,
frame fusion are essential. These methods evaluate spect
properties and pitch continuity by comparing neichbou
voice frames. Missing  value
mterpolation. and network flaws are corrected by
post-processing,  which  improves
reconstruction 1s enhanced using adaptuve PLC el
successive packet loss scenarios. In order to optimize these
techniques for intricate loss patierns, there are sull rescaroh
gaps. The entire frame may be lost in some situations. In these
situations, adaptive error concealment is NECESSaAn

cstimation 1S . ande

signal  guali N

L ERROR CONCEALMENT IN AUDIO CODKE

OUTCOME OF THE REVIEW

Error Concealment (EC) has been the subject of numeras
studies aimed at improving audio communication performance
measures.  Although many EC  techniques  have  been
developed. they are usually adapted o certain audio codecs

+When using EC methods, the underiving codec stayvs the sime

To preserve performance, however, matching adjustmenis |
the EC methods are required whenever the sudio code

upgraded.

A. Obtaining Research Objectives

The innovation foeuses on improving error concealment
(EC) techniques for the G.723.1
upgrading the baseline codec. While prioritizing rob
approaches, future plans should also include cony
with state-of-the-art audio compression standards | o |
bit-rate audio, G.723.1 is a suitable framework < nee
prioritizes error corrcction vver COMPIESSIoN (0 M
high audio quality. In order 10 choose the best i
techniques based on preliminary training, the system need
possess inteiligent decision-making abilitics. Additional
it should track relevant indicators during reconstiruction
enhance EC methods. By using artificial neural networks
adaptive weight training will be possible. which
dynamically update itself while being performed. These
developments arc meant o guarantee  smooth
reconstruction even under difficult circumsiances. The
Research objectives of the proposed work can be lisiod s
follows:

*  Set up ANN weights (o incorporate sophisticated

adaptive error-hiding strategies

coddes and
15t | (

audio

andeo

* Toenhance EC decision-making, look ino
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temporal and spectral characteristics.

e Develop new adaptive EC algorithms for low-bit-

rate audio.

o Design a simulated channel to generate realistic

packet loss for validation.

o  Ensure compatibility with real-world applications

like VoIP and streaming.

o Install the system on portable or mobile devices 10

verify users.

Adaptive Error Concealment

Ongoing research for the G.723.1 audio codec is to
optimize error hiding approaches by utilizing artificial
intelligence. Neural networks and fuzzy reasoning are
used to speed up decision-making. Through the
integration of fuzzy inference and learning algorithms
with a multi-layered neural network, the system
improves the choice of appropriate error concealing
techniques. When using fuzzy reasoning to determine
the best EC algorithm for recovering lost or corrupted
audio data, the link between spectral and temporal
information is  helpful.  The adaptive  error
concealment process dynamically sclects techniques
such as, Frame Erasure, Repeat Last Good Frame,
Comfort Noise Insertion, Interpolation, Packet Loss
Concealment Adaptive Post-Processing, and ensunng
robust audio quality even in challenging network
conditions.

Proposed Methodology

The research describes a methodical way to create
and assess an adaptive audio error concealing strategy
with G.723.1 serving as the standard codec. The
technique advances digital communication by
improving robustncss against changing network
conditions through the integration of ANN and fuzzy
reasoning. The proposed research, as shown in Fig.1,
incorporates  Artificial Intelligence by integrating
neural networks and fuzzy reasoning into the error
concealment (EC) process, enhancing speed and
accuracy. Uncompressed audio signals arc sent over a
system that mimics different channel circumstances,
including noisy or noise-free channels. Adjustable bit
rates, including fixed and variable rates with different
error tolerances, give the system flexibility. The
efficiency of decision-making is increased via fuzzy
inference and learning algorithms powered by a
multi-layered neural network.

Implementing this methodology with- variations in Bit
Error Rate (BER) will generate confusion matrix predicting
Peak Signal-to-Noise Ratio (PSNR) values for different EC
techniques, identifying the technique yiclding the best
PSNR for a given scenario.

The basic guideline to implement the proposed EC
algorithms is as follows:

1g BER and PSNR Variability

Geimale6TD

Ratenet ado N =

Ve ee 33 U Gem—

Fig.1. Proposcd Mcthodology for Audio Error Concealme

nenabioy

G.723.1 Bascline codec im

Partition-Based Reconstruction Lsing W ol

N o=

Features using Mahalanobis distance caieuizti
3. Feature-Based Average Interpolation
4. Voting-Based Featurc Selection
5. Temporal and Spectral
Reconstruction.

Priority-Hased

Encoder

The steps involve for implementing G 7231 Buselinw
codec arc as follows:
. Settng npul parameiers: stait ened Franw

size, subframe size.

Read .wav or raw PCM lormiat

Linear Prediction Encoding Process: A b
pass filter removes DC offset, followed by

(ISHS )

segmentation 1o 240-sample frames with 4

sample overlap. LPC coefficients are derived at
quantized using LSFs, Pieh lag and gan
ostimated for voiced frames, and excii
generated using adaptive and fixed codebooks

4. Quantization and Coding: LPC coclhaicnts,
pitch  gain, and excitation parameiers  @ic
quantized and compressed into a bit file

Decoder:

| Load the transmitted ariginal bitstreaim

Load the origmal wav audio file for BER and

PSNR caleulation.

3. Decode header information: sampling rate, frane
size. bit rate, and frame mode

4. Sel Average Burst Length and Packet Loss Rate
Simulate channel errors using a Markov chanael
model
Generate Error Matrix for lost frames. and switch
to [Error Concealment algorithms}.

§. Decode audio  frames: Reconsitiel - Lets
coefficients, pitch gain, and excitation  usiy
adaptive/fixed codebooks.  Perform LI
synthesis for audio reconstuction

6. Apply post-processing filters (e g.pitch and
formant filters).

7 Return reconstructed frames and repeat step > ot
remaining frames.
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8. Compute BER and PSNR for reconstructed
frames, and calculate average PSNR and
execution time.

The first step involves generating missing or errored audio
frames based on adjoining and surrounding audio samples,
weighted by their temporal proximity [13]. According to
the encoding process, audio frames within the same
segment should maintain similar spectral characteristics.
Therefore, frames belonging to the same estimated segment
are forced to have similar patterns to ensure continuity
[16]. Spectral features, including frequency and amplitude,
are calculated for each missing frame. The reconstruction
process relies on neighboring frames from close time
intervals. Each missing frame’s features are derived from
surrounding frames, ensuring smooth audio recovery. This
approach minimizes distortion while maintaining high
quality, as evaluated using BER and PSNR metrics.
Let us consider the proposed method in mathematical form
for audio error concealment in the G.723.1 codec. Suppose
the missing audio segment consists of N frames. The
surrounding M frames are represented as fi. where k=1:M,
with corresponding spectral  coefficients Sk temporal
features Ty Let fi; represent the missing frame at position
ij where i=1: N, The spectral and temporal features for
cach missing frame S;; and T to be estimated.
The contributing weight B¢ for each neighboring frame is
calculated based on its relative contribution. The
reconstructed spectral and temporal features for the
missing frame are shown in (1) and (2).

M

Sij = 01 ZB;\} Sy h
el
M ;
{, {2)
Ty= U:,jzp_ 15;.-1 T

where 0, is a normalization factor to ensure the weights

sum to | as mention in (3). (
3)
95 T o g
ik LA

Evaluation Metrics: BER and PSNR
The quality of the reconstructed audio is evaluated using Bit
Error Rate (BER) and Peak Signal-to-Noise Ratio
(PSNR).
1. Bit Error Rate (BER)
BER measures the ratio of incorrectly reconstructed
bits to the total bits in the audio segment as shown in

(4).

BER = Number of erroneous bits 4,

Total bits

2 Peak Signal-to-Noise Ratio (PSNR)
PSNR evaluates the quality of the reconstructed audi
by comparing it to the original audio gs mention i (3

PR

NR = 10108 ¢—2

‘ 810 MSE

where MAX is the maximum possible valuc ot th
audio signals. (Mean Squared Error) is ealculaice
shown in (6)

Here, x; represents the original audio sample
represents the reconstructed audio sample.
This method focuses on BER and PSNR opumization

guarantec  precise  and acstheucally acceptadle  aud

reconstruction. In G.723.1 codec sctings. fhe foenn
reduces bit errors and preserves audio qu iy wiile
ensuring dependable frame recovery.

IV. EXPERIMENTAL RESULTS

This section examines the results of various error
concealment (EC) technigques applied to reconstricied
audio signals in (.723 codec environments. The Adapu
Post Processing method 18 compared 1o othel =

ent bit error rate (BER) scenanios

under diff
codec was chosen for its suitability in jow-bit-rate audio
transmission. MATLAB® 2024b was used to simulate
initialize the experimental setup. applymg systenttic
errors for fair comparisons.

Realistic conditions were simulated with BER vaiue
2%, 5%, 10%, 20%. and 40%. At cach BER. congealed
compared to  the onguy

audio  samples  were
uncompressed audio using PSNR 1

quality at compression ratios (CR) of 20%, 40" 60
75%. and 80% as shown in Fig. 2. The compression witie
(CR) in audio signal processing quantifies the amount of
data reduction achieved during compression The resulis are
analyzed in two cases.

1O ASSESS TRCOHSITU

Case 1
The comparauve resulls for different scenatie
illustrated  in Fig2, including  the  vrgma
uncompressed audio signal, the errored audio sig
a BER of 0.10, and concealed signals processed using
Adaptive Posi-Processing and the Repeat Last Goeod
Frame method at various CR values

Case 2

Simulations utilizing the uncompressed  audio

FEC_27.wav evaluated six error concealment techiviii

under varying BER conditions. The technigues  were

assessed based on PSNR values o deternune i

effectivencss in achieving optimal reconsteuction quality
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Comparative Analysis of Error Concealment Techniques (PSNR vs BER}
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Fig .3. Comparative Analysis of Various EC Techiigues
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Fig. 2. (a) Original audio Signal (h) Error audio Signal {¢) Concealed
Signal APP with CR =20% and PSNR =28.9% db. (¢) Concealed Signal
APP with CR =73% and PSNR=26.14 db.

A comparative analysis of their performance is presented in
Fig. 3. The results demonstrate the trade-off between
compression  efficiency  and  reconstruction  guality,
highlighting the performance of the adaptive error
concealment techniques,

A, Comparison of EC Techniques ' & penars Vet
The PSNR performance of various error concealment
techniques across different BER levels is illustrated in
Fig. 4. Adaptive Post-Processing and Repeat Last Good
Frame emerge as the most effective methods for
maintaining audio quality under varying error
conditions.The PSNR values for all error concealment
techniques are shown in Fig.4, providing a detailed
comparison of their performance under varying

Fig. 4. Comparison of EC Techniques with PSNR vaiues

capacity to sustain average PSNR values under vavious
BER situations. A comparison of these methods s shown
in Fig. 5 and 6. which also indicate how well they pertorm
in terms of PSNR under particular fault scenanos 1
graphic illustrates  which technigues  provide  beue

conditions. reconstruction quality and provides iformauion abaout
well they work with different transmisston error ley
The comparison of PSNR values across various error This thorough analysis helps determine the best EC mathod
concealment techniques and BER levels highlights for achicving optimal audio signal recovery Addi
Repeat Last Good Frame as the most effective, the findings highlight the trade-offs involved in choosing
achieving a PSNR of 38.11 dB at BER 0.02. Adapuve an EC .\';!'lec‘.;\. hﬁ;li;munu reconstructon  qualil
Post Processing also performs well at lower BERs but Cmm)m;monnlm;:mcxcncx'. Such insights can guide 1
shows a decline as the error rate increases. rescarch and practical in1;71cmcn;£unns i Cror-prone
transmission environments. The perfornraice
B. Best EC Technique with highest PSNR value concealment (EC) approaches was evaluated under @ tange
The performance of several error concealment (EC) 2R} settings, as shown in Table 11, P
strategies under various Bit Error Rate (BER) Signal-to-Noise Ratio (PSNR) was used as the metric
scenarios was assessed using confusion matrices. the study to assess the reconstruction quality of audic
These matrices demonstrate the robustness and signals e ng the G.723 codec,

efficacy of each technique by clearly visualizing its
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TABLE L Comparative Analysis of EC with PSNR vs BER
Sr.No. BER (%) Best EC PSNR
Technique
| 0.02 Interpolation 38.11
2 0.05 Interpolation 33.46
3 0.10 Adaptive Post 29.50
Processing
4 0.20 Adaptive Post 26.07
Processing
S 0.40 Interpolation 22.47
Confusion Matrix for Average PSNR Values
Frame Emsure
Zi Repem Last Good Frame
9: intemolation
[
&
£
f; Comiort Noige Ingertion
¢
§ Packet Loss Conceatment 3t
2
Adaptive Post Processing
i
P2  0pd D0 B Q4u
8it Ecvor Rate

Fig. 5. Confusion Matrix for Average PSNR values optimized for 33.82
dB.

Confusion Matrix for Average PSNR Values

Frame Erasure \"

Repeat Last Good Frame

Techniquas

intamolation

Comior Noise insertion

r Concealmant

Errr

Packet Luss Concaatnent

Adaplive Post Processing

g0z ans 010 £20 044
8it Error Rate

Fig. 6. Confusion Matrix for Average PSNR value optimized for 34.00 db

In order to compare the interpolation and adaptive post-
processing algorithms, typical error scenarios with BER
levels of 0.02%, 0.05%, 0.10%, 0.20%, and 0.40% were
used.

The results highlighted the effectiveness of these methods
in maintaining audio quality under challenging
transmission conditions. The best error concealment
techniques for varying BER levels, as shown in Table 1.,

EE

Lnn!brcnw 15
=4 Nepil 2025

reveal that Interpolation performs best at low BERs (38.11
dB at 0.02%). while Adaptive Post-Processing exechs i
moderate BERs, maintaining higher PSNR - values
effectively.
The best methods are found to he interp
.ulnme, post processing, which produce PSNR
3.82 dB and 34.00 dB. respectively. as shown an
nnd 6. However, their performance varies depending o1
situation. highlighting the need for methods like fu
logic and artificial neural networks (ANNY o provide

rehable and flexible error iding

V. - CONCLUSHON

This srud)' used Adaptive Ervar Concealment

codecs under PSNR changes and BER for the core L‘ww of
this work. The analysis shows the shortecomings of clirrent
EC techniques because they result m crratic periorsuiiees
with changes in PSNR levels and BER For example
Adaptive Post Processing works well in mid-BER scenanios
of 0.10 and 0.20. with accuracies of 77.33% and 6> 29
respectively. Interpolation, however. works well at lewe
BERs like 0.02 and 0.05, with accuracics of 1007 aid

87.79%, respectively. However, interpolation remais |
best alternative at hty.hu BERs such as 0.40 ith
fower accuracy of 5890%. Thus. it appears that a ol

1 ¢
i

adaptive and consistent EC approach should be wppl
addition. the study of the Confusion Matrix (Figs 5 aid 01
explains that the avaable EC techniques nowadays die
highly sensitive to BER scenarios, which wnd o
varying outcomes.

This enhances the need for a comprehensive solution that cun
dynamically adapt to different error cases This w
proposes an Al-driven Adaptive Error Conceabiment (il )
technique designed specifically for the G723X codee
address these gaps. The method makes use
reasoning and neural networks to enhance deasion-vishing
and accelerate execution, Overall, the proposed app
goes beyond the inaccuracies found in the existing methods
because it provides a more consistent PSNR v alue in all test
cases. superior to the EC strategies available w dute
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To, \?Q Ml
The Principal

SJCEM, Palghar
Subject: Application for registration for NATCON 2024 [National Convention of Civil

Engineers], Event Date 16 to 17" August 2024

Respected Madam,

[ am writing to apply for registration to attend the NATCON 2024, the National Convention af
Civil Engineers, organized by ACCE(I). This event promises to be a significant opportunity for
knowledge enrichment, focusing on the integration of Al and innovation within the
construction industry. NATCON will provide a global perspective on the future of civil
engineering, with distinguished experts sharing their i mmg hts and experiences.

I am keenly interested in attending this event 1o enhance my understanding of the latest trends
in Al and its applications in our field. Therefore, I kindly request your approval for my

registration and some financial assistance to cover the registration fee of Rs. 8260 (including

GST). : /COXQ
Thank you for considering my application. : ‘ 9 i m g{}ﬁt&f
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Dr. Buddharatna J Godboley &73&(

Associate Professor & HOD C
Employee Code:666 0{\@’”
Department of Civil Engineering % &Y
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TAX INVOICE

Booking ID
NF2AAP2L42001773012

Invoice No.

MO06AI25113263865

Date
21 Oct 2024

Place of Supply
Maharashtra

Transactional Type/Category
B2B/REG

Transactional Details

RG

IRN Number

make trip

MAKEMYTRIP (INDIA) PRIVATE LIMITED
19th Floor, Epitome Building No.5,
DLF Cybercity, DLF Phase lll,
Gurgaon, Haryana, 122001

PAN
AADCM5146R

HSN/SAC
998551

GSTIN
06AADCM5146R1ZZ

CIN
U63040HR2000PTC090846

Service Description
Reservation Services For Air
Transportation

Tax Payable under RCM
No

12e5adfcc59b51a914bba24d7d3¢c79e043b30e9923755916cfdfd5be53ac397¢

Company Legal Name Company Trade Name Customer Name Customer GSTIN Booked By
ALDRIDGE DOMINIC MADONNA TRAVELS Buddharatna 27BQLPD9855J127
DSOUZA Janbarao Godboley
Customer Address
1, VEVOOR,MANOR ROAD,PALGHAR EAST,Thane , Maharashtra - 401404
=~
(BOM-NAG (22 Oct 2024) 6E 804) (NAG-BOM (24 Oct 2024) 6E 6145
Passenger Name(s) Ticket No. PNR Passenger Name(s) Ticket No. PNR
Buddharatna NU37QF NU37QF Buddharatna PSIGUL PSIGUL
Janbarao Janbarao
Godboley Godboley =
PAYMENT BREAKUP
< =y
*Fare Charges %23447.0
(including applicable flight taxes collected on behalf of airline & other ancillary charges)
Service Fees %689.83
IGST @18% %124.17
Grand Total %24261.0
R

Input tax credit of GST charged by the original service provider is available only against the invoice issued by the
respective service provider. MakeMyTrip acts only as a facilitator for these services.

This is not a valid travel document

TERMS & CONDITIONS

1. Any dispute with respect to the invoice is to be reported back to MMT/GOIBIBO within 48 hours of receipt of invoice.
2. QR code for B2B and SEZ category invoices can only be scanned using app downloaded from the link

https://einvoice1.gst.gov.in/Others/QRCodeVerifyApp
3. This is system generated invoice and does not require signatures.

This document is digitally signed
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e AET's St. John College of Engineering and Management
St. John Techpical Campus
Vevoor: Manvor Road, Palghar (E)
Dist. Palghar - 401 404.
Registered Office MO6AI25113263865
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