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:Perceptual Evaluation of Audio Quality (PEAQ) .4.4
NIWA NINNNY |2TIVI 1998 nawa (ITU-R) mMIN12N MIWpNN TR 72 1" TN 10 720 NNIA AT DNNIAIN
.2023
D'21 D770 2w 0'D29 27V |21 INNR7I NWIRD [TIND 7Y D'ND'AN DMANND NINT? T2 112N WNNwn KIn
.SDG 7 nnITa-47 0 |'a van Objective Difference Grade (ODG) - TNX TTN 'T'2
:DNRYNA DAYINNA DNLMAaN

MoV Description

BandwidthRefB Bandwidth of the reference signal

BandwidthTestB . Bandwidth of the test signal

Total NMRB Logarithm of the averaged Total Noise-to-Mask Ratio

WinModDiff1B Windowed averaged difference in modulation (envelopes) between Reference Signal and Test Signal

ADBE Average Distorted Block (frame), taken as the logarithm of the ratio of the total distortion to the total number of
severely distorted frames

EHSB Harmonic structure of the error over time

AvgModDiff1B Averaged modulation difference

AvgModDiff2B Averaged modulation difference with emphasis sr! intfoduced modu\atic).ns and modulation changes where the

reference contains little or no modulations

RmsNoiseLoudB RMS value of the averaged noise loudness with emphasis on introduced compenents
MFPDB Maximum of the Probability of Detection after low-pass filtering

RelDistFramesB Relative fraction of frames for which at least one frequency band contains a significant noise component
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ODG Description Quality

0 Imperceptible Excellent
-1 Perceptible, but not annoying Good
-2 Slightly annoying Fair
-3 Annoying Poor
-4 Very annoying Bad
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:Frequency Positional Embedding (FPE) .4.5
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SNR 3.1438 3.3373  3.195 15.546 18.0733 19.6682 8.9735 22.1034
Peaq -3.8828 -3.8878 -3.8695 -3.874 -3.8788 -3.8887 -3.8334 -3.472
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15 5.3880 | 8.5344 | 11.622 | 14.638 | 17.5294 | 20.1999 | 22.5157
16 5.4576 | 8.6052 | 11.6982 | 14.7194 | 17.6069 | 20.2527 | 22.5197
17 5.5231 | 8.6733 | 11.7725 | 14.7983 | 17.6798 | 20.2985 | 22.5156
18 5.5854 | 8.7393 | 11.8449 | 14.8752 | 17.7494 | 20.3389 | 22.5041
19 5.6454 | 8.8037 | 11.9162 | 14.9495 | 17.8145 | 20.373 | 22.4858
20 5.7035 8.867 | 11.9857 | 15.022 | 17.8762 | 20.4019 | 22.4616
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:PEAQ NINXIN

.7.3.4.13

Base SNR=snr3,Best repetition by peaq

0 5 10 15 20

1 0.10179354 | 0.06842208| 0.04179375
2 0.08104511| 0.0625918 | 0.08823248
3 0.09176531| 0.07614862| 0.13066037
4 0.07581371| 0.07999356| 0.15559184
5 0.06580673| 0.09308021| 0.19082957
6 0.06200099| 0.1087488 | 0.21206556
7 0.06315512| 0.12295019| 0.23411514
8 0.06412693| 0.13311865| 0.24829264
9 0.06586745| 0.14096036| 0.25651057
10 0.06916413| 0.14975545]| 0.25921054
11 0.07079188| 0.15273611| 0.27357801
12 0.07566613| 0.15896864| 0.27548665
13 0.07575491| 0.16379126| 0.28167435
14 0.07726521| 0.1647747 | 0.28344349
15 0.0805821 | 0.16656089| 0.28859269
16 0.08295266| 0.16693092 | 0.28819956
17 0.08205108| 0.16759363| 0.28793841
18 0.08324685| 0.17135442| 0.29169188
19 0.08619335(0.17166381 | 0.28834503
20 0.08909823| 0.17146511 | 0.29650815
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.7.3.4.14

N72 022NN 9Nwin?1 TINY? 722 wuln 1YY 2V 711X TO9N NIYPAINA D0INNY AT 7T
N TTN DA )2 ,NYUA921 VAWN N2 12 72010 MIYRIN MTNNA LINIRXIN DK A'X] X7 [221 9w

¥1 — complex STFT of the clean estimated musi

.PEAQI SNR

:Two Unets with frequency positional embedding.7.3.5
anKNa nwwaw 191 107w nwn? frequency positional embedding - FPE qroin? 1207nn

ATIVAN MWD N1an 707

frequency

Conv 7x7

F_SAM

Fl in

Unet

Conwv 3x3 SAM

M1 - estimated noise

5 — complex STFT
of the clean music

F2_in

Unet

N2 — estimated noise

Y2 - complex STFT

of the clean estimated music
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Base SNR=-3,Best repetition by SNR Base SNR=-3,Freq snr hist
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Base SNR=15,Best repetition by SNR
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|

{10% i L2pd)

600 800

0 5 10 15 20 0 200 400 1000
rep\starting snr -3 0 3 6 9 12 15
1 2.9265 | 6.011 9.0916 | 12.1517 | 15.1661 | 18.0978 | 20.9046
2 12.8463 | 15.1451 | 17.3259 | 19.2375 | 21.1216 | 22.9434 | 24.7288
3 13.56979| 15.7139 | 17.7504 | 19.6289 | 21.4877 | 23.259 | 24.9429
4 13.9419| 15.9659 | 17.9234 | 19.7644 | 21.5817 | 23.3048 | 24.9211
5 14.1043| 16.0866 | 18.0027 | 19.817 | 21.6007 | 23.2791 | 24.8376
6 14.2057| 16.152 | 18.0393 | 19.8346 | 21.5871 | 23.2241 | 24.7293
7 14.281 | 16.1979 | 18.0604 | 19.8346 | 21.5559 | 23.1566 | 24.6156
8 14.3389| 16.232 | 18.0716 | 19.8249 | 21.5193 | 23.0852 | 24.5011
9 14.3815| 16.2525 | 18.0737 | 19.8087 | 21.4787 | 23.0117 | 24.3871
10 14.4153| 16.2677 | 18.0702 | 19.7884 | 21.4323 | 22.9366 | 24.2761
11 14.442 | 16.2786 | 18.0624 | 19.764 | 21.3846 | 22.8614 | 24.1669
12 14.464 | 16.2839 | 18.0523 | 19.7376 | 21.3349 | 22.7841 | 24.061
13 14.4813| 16.286 | 18.0394 | 19.7087 | 21.2836 | 22.7071 | 23.956
14 14.4943| 16.286 | 18.0241 | 19.677 | 21.2305 | 22.6306 | 23.852
15 14.5042 | 16.2845 | 18.0076 | 19.6458 | 21.1782 | 22.555 | 23.7501
16 14.5103| 16.28 | 17.9896 | 19.6123 | 21.1264 | 22.481 | 23.6524
17 14.5146 | 16.2747 | 17.9701 | 19.578 | 21.076 | 22.4095 | 23.5585
18 14.5155| 16.267 | 17.9495 | 19.5437 | 21.026 | 22.338 | 23.4663
19 14.514 | 16.2578 | 17.928 | 19.5078 | 20.9757 | 22.2699 | 23.3778
20 14.5096| 16.2453 | 17.9051 | 19.4718 | 20.9250 | 22.2036 | 23.2920

SNR 1 NIKXINA MIVNWN 119'W NIKY? N1
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Base SNR=snri,Best repetition by peaq
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Base SNR=snrd Best repetition by peaq
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:PEAQ NIRXIN

.7.3.5.2

Base SNR=snr3,Best repetition by peaq

1 0.06431533 | 0.14088606 | 0.1350817
2 0.14743317| 0.03972238 | 0.09695898
3 0.18214277|0.06521158 | 0.13262224
4 0.19348944 | 0.08629987 | 0.15343434
] 0.1987535 |0.09444556 | 0.17191007
] 0.1987520%| 0.11825287 | 0.18681709
7 019463652 | 0.1245033 | 0.19921678
] 0.1927202 |0.13383814 | 020508969
9 0.19012238 | 0.13604068 | 0.20252564
10 0.18795913 | 0.14215728 | 0.20516894
11 0.18633183 | 0.14617198 | 0.21415019
12 0.183959148 | 0.14652212 | 0.21375244
13 0.18002646 | 0.14648823 | 0.2207611
14 0.18134272| 0.15608258 | 0.21091546
15 0.18512637| 0.15497929 | 0.21603028
16 0.18258342 | 0.15388912 | 0.21305267
17 0.17974295) 0.15310609 | 0.21485538
18 0.18377029| 0.15734733 | 0.21697032
19 0.1751335 |0.15408525 | 0.21604482
20 0.17774712|0.15858137 | 0.20918056




NIRNIN DI2'D .7.4

N7201 NINXINN Naxn .7.4.1

Samwithtwo Unets  |poqt SNR achived 4.935| 8.1192|  11.1974| 14.18339|  17.0782| 19.833| 22.3624
loss(Y1Y2) Best delta peaq achived |- ; 0.10179354| 0.17146511| 0.29650815)- )

Samwith two Unets |Best SNR achived 5.218| 8.3369]  11.3961 14.262|  16.9764] 19.4665] 21.806
loss(Y1Y2NIN2)  [Bestdelta peagachived |- - 0.14100612| 0.22032337|  0.300444]- -

Two Unetswith  |Best SNR achived 14.42| 16.268| 18.0737| 10.8346]  21.6007| 23.3048| 24.9429
frequency positional |Best delta peaq achived |- - 0.1987535| 0.15858137| 0.2207611(- -

Jiwnwn TN (' PEAQ N NINXIN 0718 ,FPE N90IN2 awin 1N a1ion SNR 0 2 Nk N
.37 2M2 1'% My PEAQ N Aw'NA NIVL w1 ANt
J127WUNN NN AWy 122 npTal nt'ani 1o 119 Jwnna I e
NIN7XINN NINYAN MY UMY 1Y)
Sam with two Unets loss(Y1Y2N1N2)

https://drive.google.com/drive/folders/1fDSj90440qQy-

ekHOMM16tcUI2GIxMMi?usp=sharing

Two Unets with frequency positional embeding loss(Y1Y2N1N2)
https://drive.google.com/drive/folders/1KtVHAu7b0QKfZ1fQWUErgkkcAulJgH5tT

9TINA NN 1'w1aun.7.4.2
1 2V 1INRNN K7W X710 'Y 129N NIRXIN (707

Mono, 44100Hz
32-bk foat

A Seect

https://drive.google.com/drive/folders/1P01gUHNB8XOWS;- - Sam with two Unets 7 1w

20mS9gkZopauNpctt?usp=drive link

- Two Unets with PE 2 wp
https://drive.google.com/drive/folders/1dCVXUdIIX64pnTW3C5NZdXbrVL3spUFW ?usp=drive link

.D"DN VIAp2 21m2 X WY [N APTRNN 1w NNXIY 2T1IN2 1200 INKY 12 Uine?i nikd? i
U1 "W NINA q'oIni N 'Y (1 X Sam with two Unets 9 Tinn 12 ynwa qoina

'wu1? NN ITY [AN'1,DMTIAN (IR [ATA 12X NN NIRDAITIN N2IWA NP1 TIND WX NDAT
JIMY 0'oan INIX SNR N NHDY? DRNIA Q01 [IN'RA MIX W'Y [N, 1901 U


https://drive.google.com/drive/folders/1fDSj9O44OqQy-ekHOmM16tcUI2GIxMMi?usp=sharing
https://drive.google.com/drive/folders/1fDSj9O44OqQy-ekHOmM16tcUI2GIxMMi?usp=sharing
https://drive.google.com/drive/folders/1KtVHAu7b0QKfZ1fQWUErqkkcAuJqH5tT
https://drive.google.com/drive/folders/1KtVHAu7b0QKfZ1fQWUErqkkcAuJqH5tT
https://drive.google.com/drive/folders/1P01gUHnB8X0W8j-20mS9gkZopauNpctt?usp=drive_link
https://drive.google.com/drive/folders/1P01gUHnB8X0W8j-20mS9gkZopauNpctt?usp=drive_link
https://drive.google.com/drive/folders/1dCVXUdlIX64pnTW3C5NZdXbrVL3spUFW?usp=drive_link

-D12'01 NIIpON
.N11211N2 NN7ANN [IYRT DANN 13102 NDIYAI MDA, MY ANRIIY NRIWRIN IMLND

19TIN DY NIDINN,[IN'NY? data 1ann N2y ,NIFON7p NIL'YA NIDINNY NIX N'AN 1w NNAaY 13101
.positional embedding 1 SAM 1n2 ninw *21ni PEAQ N2 vnw NJwn

P01 011 0'YWINMIL,01IIDI0 ,0NNNNA NIINNA YA 1pNnnn p7na

NNNIN N'DAN 11'® SNR IN PEAQ TT12 710MA T2 17171 121 192910 ;2101 12T KIN Ynwin NI2'WN NN 11 1120
JI'DI7102N N2102

JI7TN1 MY UNNL TIX WD AR K70 NNAa N2 KRN 1201W NN

: 122N2W TIpn DY github? v
https://github.com/Benhazb/eng final project.git

NI19'W? NRIWY

JUAMN NIRNIN 2'an? 722 DNNRYZRN NIYNATA N01TN? 902 PEAQ 717 (e nmyp 9.1

INXINY D'TPNAN 077N densenet 217w nwan Ty 9.2

17717 NN DK 02901 T 01X -3 10 SNR 2 [an' — 0nknn X DR'2uw SNRN 2o navpn .9.3
JIWAIYN NINXIN P'an? 7221 VX2 WATN NILA K7W 10N
D'"19X 1INY 1120 DN! NT DN L,NIRD NUNIRT DY wuIn NONIRw 1w Kin 0 'M2nnin SNR Dy 1w
? -3 SNR 217 nni ?nipy

.DNLNMI9 19" 'Y NN 9.4

(MMSE)T09n nxpmia 'y 9.5

.D'TAIY 1IN IN'R NDNTA N7TAN .9.6

NIRXIN IN'X 1272 DINR — N1 1U7'wI frequency positional embeddingn Tn'n oy qon pnwn .9.7
.D'"TNM NI'NAN MW7 17W 111w 119'W2 DIPN W'Y AR IR NP NI SNR

Ay

A TWO-STAGE U-NET FOR HIGH-FIDELITY DENOISING OF HISTORICAL RECORDINGS

Kilian Q. Weinberger Cornell Densely Connected Convolutional Networks
University

REALISTIC GRAMOPHONE NOISE SYNTHESIS USING A DIFFUSION MODEL

Adding vs. concatenating positional embeddings & Learned positional encodings:
https://www.youtube.com/watch?v=M2ToEXF60Iw&ab channel=AlCoffeeBreakwithLetitia

https://www.mathworks.com/discovery/wavelet-transforms.html

https://github.com/stephencwelch/Perceptual-Coding-In-Python/blob/master/PEAQ.md

wikipedia
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https://github.com/Benhazb/eng_final_project.git
https://www.youtube.com/watch?v=M2ToEXF6Olw&ab_channel=AICoffeeBreakwithLetitia
https://www.mathworks.com/discovery/wavelet-transforms.html
https://github.com/stephencwelch/Perceptual-Coding-In-Python/blob/master/PEAQ.md

