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1. Document Outline

This document presents the quality evaluation results for NETINT’s family of Quadra products.

Quadra is evaluated using various settings in AcopVC, HEVC, and AV1 codecs. The results are compared
against x264 and x265, Nvidia’s H.264 and H.265 hardware encoder, and the SVT-AV1 software encoder,
these being used as anchors. Target bit rates in these tests were 1, 3, 5, 7 and 10 Mbps.
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2. Evaluation Results

The quality performance of Quadra uses the following datasets:

NETINT’s QuadraBringUpFILM dataset

o YUV 4:2:0 sequences

o Resolution: 1080p

o Frame rate: 25 and 50 FPS
NETINT’s VITS2021SmallSet:

o YUV 4:2:0 sequences

o Resolution: 2160p

o Frame rate: 30 and 60 FPS
NETINT’s QuadraBringUpCGl:

o YUV 4:2:0 sequences

o Resolution: 1080p

o Frame rate: 60 FPS
NETINT’s QuadraSimpleGaming:

o YUV 4:2:0 sequences

o Resolution: 720p

o Frame rate: 60 FPS

Quadra is evaluated using x264, x265, SVT-AV1, and FFmpeg with dual pass and low latency
configurations. To help replicate these results and for references, the following versions are used:

- x264: Version 0.152.2854 €9a5903

- x265: Version 3.5+1-f0c1022b6

- FFmpeg: Version 4.3.1-static

- SVT-AV1ivil.2

- NVIDIA-SMI 515.65.01, Driver Version: 515.65.01, CUDA Version: 11.7
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High Quality Dual Pass Configuration

Dual pass configuration uses QuadraBringUpFILM and VITS2021SmalSet datasets. Anchors are created
with the following commands:

X264/x265

X264 --tune psnr --ag-mode 0 --no-scenecut --bframes 3 --b-adapt 0 --rc-lookahead 16 --input-res
1920x1080 --fps 50.0 --bitrate 5833 --vbv-bufsize 11666 --keyint 100 --min-keyint 100 --preset
fast --frames 500 -o [path to output file] [path to source file]

Nvidia

ffmpeg_nvidia -y -vsync 0 -hwaccel cuda -s:v 1920x1080 -r 25.0 -i [path to source file] -c:v
h264_nvenc -pix_fmt yuv420p -preset p4 -rc cbr -bufsize [buffer size] -tune hq -bf 3 -b_ref mode
middle -b_adapt 0 -rc-lookahead 15 -vsync 0 -b_qfactor 1 -spatial-aq 0 -temporal-aq 0 -b:v
32708333 -maxrate 32708333 -minrate 32708333 -profile:v high -g 50.0 -spatial-aq 0 -temporal-
aq 1 -vsync 0 -vframes 690 [path to output file]

NOTE - buffer size varies depending on the bitrate: buffer size = (2*bitrate/1000)K

SVT-AV1

SvtAv1EncApp --rc 1 --preset 10 --keyint 50 -w 1920 -h 1080 --tbr 32708 --lookahead 16 --passes 2
--Ip 1 --fps 25.0 -n 690 -b [path to output file] -i [path to source file]

Sequences used to compare to the anchors are generated using the following commands:

RDOQ enabled

FFmpeg -y -vsync 0 -s 3840x2160 -r 60.0 -i [path to source file] -c:v avl_ni_quadra_enc -xcoder-
params
level=0:frameRate=60:RcEnable=1:vbvBufferSize=2000:bitrate=8000000:intraPeriod=120:gopPres
etldx=-
1:entropyCodingMode=1:lookaheadDepth=16:cuLevelRCEnable=0:rdoLevel=3:EnableRdoQuant=1
-vframes 600 [path to output file]

RDOQ disabled

FFmpeg -y -vsync 0 -s 3840x2160 -r 60.0 -i [path to source file] -c:v avl_ni_quadra_enc -xcoder-
params
level=0:frameRate=60:RcEnable=1:vbvBufferSize=2000:bitrate=8000000:intraPeriod=120:gopPres
etldx=-
1:entropyCodingMode=1:lookaheadDepth=16:cuLevelRCEnable=0:rdoLevel=3:EnableRdoQuant=0
-vframes 600 [path to output file]



2.1.1. High Quality Dual Pass Results

Quadra H.264 compared against x264 presets and Nvidia H.264.
Quadra H.265 compared against x265 presets and Nvidia H.265.

Quadra AV1 compared against x265 presets and SVT AV1 Preset 10 and 12.

High Quality Dual Pass test uses QuadraBringUpFILM and VITS2021SmallSet datasets configured with
RDOQ enabled and RDOQ disabled. For more information on the RDOLevel and RDOQ please refer to

the Integration Programming Guide provided inside the Quadra release package.

H.264 RDO levels are not shown as all levels provides the same values.
H.265 RDO level setto 1, 2, and 3.
AV1 RDO level set to 1, 2, and 3 with RDOQ disabled.
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The tables below show the Quadra encoder output compared against the presets, Nvidia, and SVT AV1

Presets.
PSNR BD Rate | & % % E 2 k5 - 5 3 g vg, 5 z % % %
Savings % 29 = °g"_ e 8 i g e~ 5 e 3 58 |58
= S A > > v oa v a
QuadraAvC | O | - | 5874 | -238| -17.2 2.28 745 | 274| 7.88| 285| 3005| -8.97
QuadraAvC | 1 | - | -61.48 | -2894| -22.77 | -4.68 008 | -401| 082| 19.48 | 2093 | -15.12
QuadraHEVC | 0 | 1 | 2772 | -21.86 -0.05 -0.03 39| 972 | 25.65| 33.43| 36.42 -8.1
QuadraHEVC | 0 | 2 | 3165 | -26.07 -5.42 5.4 | -1.67 | 3.83| 1887 | 26.25| 29.06 | -12.92
QuadraHEVC | 0 | 3 | 3386 | -2838| -829| -827| -458| 073| 1543 | 22.63| 2536 | -15.53
QuadraHEVC | 1 | 1 | 3207 | -26.47 -5.37 536 | -1.56| 3.76 | 1879 | 26.23 | 29.01 | -13.07
QuadraHEVC | 1 | 2 | 3601 | -30.62 | -10.57 | -10.55 -6.84 | -1.87 | 12.56 | 19.65 | 22.28 | -17.85
QuadraHEVC | 1 | 3 38| -32.73| -1333| -1331| -9.73| -488| 9.01| 1584 | 1838 | -20.27
QuadraAvl | 0 | 1 | 2786 | -21.9 0.19 0.21 427 | 9.88| 2578 | 33.59 | 36.55 5.55 -11.52
QuadraAvl | O | 2| 3103 | -2538| -459| -457| -076| 455| 19.53| 26.92 | 29.69 0.26 -15.8
QuadraAvl | 0 | 3 | 3304 | -275| -7.42 74| -369| 1.48 | 16.02| 23.19| 2588 -3.04 -18.5
Table 1: High Quality Dual Pass - Average PSNR BD Rate Savings (in percent) for VITS2021SmallSet dataset




PSNR BD Rate | & g % é :ﬁ g 5 é z g —§ 2 |z ? % §
Savings % 2 SD: = 2 3 S - 2 > ° g = % g % g

QuadraAvC | 0 | - -53.6 | -20.55 | -15.42 0.05 413 | 7.54| 1254 | 1859 | 19.98 | -3.71

QuadraAvC | 1 | - | 5599 | -2456| -1969 | -494| -1.11| 208 | 6.82| 1239| 13.7| -8.66

QuadraHEVC | 0 | 1 | _1828 | -10.67 | -0.58| -0.49 632 | 7.01| 21.15| 27.96| 30.89 | -2.88

QuadraHEVC | 0 | 2 | 2248 | -1516| -551| -5.43 1.05 17| 151 | 2151 | 2425| -7.55

QuadraHEVC | 0 | 3 | 2425 | -17.02 754 | -7.46| -106| -0.48 | 12.69 | 1896 | 21.65 -9.47

QuadraHEVC | 1 | 1 | 235| -14.91 5.1 -5.02 1.67 | 226 | 16.04 225| 2534 | -7.16

QuadraHEVC | 1 | 2 | 2655 | -19.42 | -1005| -9.97 | -3.63| -3.08| 9.88| 1595 | 18.61 | -11.84

QuadraHEVC | 1 | 3 | 2835 | -21.31| -12.12 | -12.05 -5.8 -5.3 7.4 | 1333 | 1593 | -13.79

QuadraAvl | O | 1 | _1724| -955 0.56 0.65 751 | 823 | 2254 | 29.22| 32.15 10.99 -6.66

QuadraAvl | O | 2 | 2077 | -134| -3.77| -3.69 28| 348 | 1696 | 23.26 | 25.99 5.99 -10.71

QuadraAvl | O | 3 | 2282 | -1554| -6.16| -6.07 029 | 091 | 14.08 | 2022 | 22.89 3.36 -12.99

Table 2: High Quality Dual Pass - Average PSNR BD Rate Savings (in percent) for QuadraBringUpFILM dataset
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Low Delay Configuration

Low delay (low latency) configuration uses QuadraBringUpCGI (gaming sequences) and
QuadraSimpleGaming datasets. Anchors are created using the following commands:

X264/x265

X264 --tune zerolatency --ag-mode 0 --no-psy --no-scenecut --input-res 1920x1080 --fps 30.0 --
bitrate 7000 --vbv-bufsize 14000 --keyint 60 --min-keyint 60 --preset fast --frames 650 -o [path to
output file] [path to source file]

Nvidia

FFmpeg_nvidia -y -s:v 1920x1080 -r 60.0 -i [path to source file] -c:v hevc_nvenc -pix_fmt
yuv420p -preset p4 -zerolatency 1 -b_adapt 0 -bf 0 -vsync 0 -rc-lookahead 0 -spatial-aq O -
temporal-aq 0 -rc cbr -tune ull -bufsize [buffer size] -b:v 1000000 -maxrate 1000000 -minrate
1000000 -profile:v main -g 120.0 -vsync 0 -vframes 252 [path to output file]

NOTE - buffer size varies depending on the bitrate: buffer size = (2*bitrate/1000)K

SVT-AV1

SvtAv1EncApp --rc 1 --preset 10 --keyint 120 -w 1920 -h 1080 --tbr 7500 --mbr 7550 --pred-struct 2
--Ip 1 --fps 60.0 -n 400 -b [path to output file] -i [path to source file]

Sequences used to compare to the anchors are generated using the following commands:

RDOQ enabled

FFmpeg -y -vsync 0 -s 1920x1080 -r 60.0 -i [path to source file] -c:v h264_ni_quadra_enc -xcoder-
params
level=0:frameRate=60:RcEnable=1:vbvBufferSize=2000:bitrate=1000000:intraPeriod=120:gopPres
etldx=3:entropyCodingMode=1:lookaheadDepth=0:culevelRCEnable=1:rdoLevel=3:tolCtbRcInter=
O:tolCtbRcIntra=0:EnableRdoQuant=1 -vframes 400 [path to output file]

RDOQ disabled

FFmpeg -y -vsync 0 -s 1920x1080 -r 60.0 -i [path to source file] -c:v h264_ni_quadra_enc -xcoder-
params
level=0:frameRate=60:RcEnable=1:vbvBufferSize=2000:bitrate=1000000:intraPeriod=120:gopPres
etldx=3:entropyCodingMode=1:lookaheadDepth=0:culLevelRCEnable=1:rdoLevel=3:tolCtbRcInter=
O:tolCtbRcIntra=0:EnableRdoQuant=0 -vframes 400 [path to output file]



2.2.1.

Low Delay Results

Quadra H.264 compared against x264 presets and Nvidia H.264.
Quadra H.265 compared against x265 presets and Nvidia H.265.

Quadra AV1 compared against x265 presets and SVT AV1 Preset 10 and 12.
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Low Delay test uses QuadraBringUpCGl and QuadraSimpleGaming datasets configured with RDOQ
enabled and RDOQ disabled. For more information on the RDOLevel and RDOQ please refer to the

Integration Programming Guide provided inside the Quadra release package.

H.264 RDO levels are not shown as all levels provides the same values.
H.265 RDO level setto 1, 2, and 3.
AV1 RDO level set to 1, 2, and 3 with RDOQ disabled.

The tables below show the Quadra encoder output compared against the presets, Nvidia, and SVT AV1

Presets.
[] - 2 — o - © - N
PSSNR.BD Rate § g wé < ~§ g 2 § 3 % _i § E g E g
avings% | & | 8| £ 5 g £ - g ? g 2 a2z
QuadraAvC | O | - | 4559 | -13.86 | -10.01 495 | 12.73 2.97 7.4 | 2155 | 2211 6.92
QuadraAvc | 1 | - -48.7 | -18.36 | -14.66 | -0.48 692 | -2.18 | 203 | 1521 | 1575 2.03
QuadraHEVC | 0 | 1 | _3495| -2395| -12.38 | -12.37 -9.68 -7.51 402 | 11.26 | 14.49 -6.78
QuadraHEVC | 0 | 2 | 3736 | -26.69 | -1552 | -1551 | -12.91 | -10.78 0.3 7.28 | 10.38 | -10.12
QuadraHEVC | 0 | 3 | 3805 | -2747 | -16.41| -164| -1383| -11.7| -073| 6.17| 9.25| -11.05
QuadraHEVC | 1 | 1 | 3785 | -27.17 -15.8 -15.8 | -13.17 | -10.87 0.22 7.22 | 10.33 9.9
QuadraHEVC | 1 | 2 | 4009 | -29.74 | -18.74 | -18.75 | -16.21 | -13.96 | -3.27 3.43 6.4 | -13.08
QuadraHEvC | 1 | 3 | .40.75 | -30.47 | -19.58 | -19.58 | -17.08 | -14.83 | -425| 239| 534 | -13.99
QuadraAvl | 0 | 1 | 2792 | -1641| -398| -399| -1.06 1.26 | 12.96 | 20.27 | 23.45 -3.82 | -26.49
QuadraAvl | O | 2 | 2936 | -182| -606| -6.07| -3.22| -092| 10.44 | 17.38| 20.43 -6.59 | -28.64
QuadraAvl | O | 3 | 2984 | -1874| -6.69 67| -3.87| -159| 965 16.52 | 19.52 7.4 | -29.25

Table 3: Low Delay - Average PSNR BD Rate Savings (in percent) for QuadraBringUpCGl dataset
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Savings % 2 SD:) % % & o w g > ° g = g g E g
QuadraAvC | 0 | - 389 | -185| -17.02| -1471| -1.74| -129| 367 | 411| 6.95 8.12
QuadraAvC | 1 | - | -4439 | -2493| -2341| -21.22| 9.09| -868| -411| -3.74| -1.12 1.32
QuadraHEVC | 0 | 1 | 3276 | -18.05| -8.43| -8.28 55| -633| 574| 931 1212 -12.25
QuadraHEVC | 0 | 2 | 3735 | -2325| -14.15 -14 | -11.41| -122| -0.84| 251 | 515 -17.55
QuadraHEVC | 0 | 3 | 3897 | -2506 | -16.13 | -15.99 | -13.48 | -14.24 | -3.16 01| 268| -19.37
QuadraHEVC | 1 | 1 | 3768 | -23.16 | -13.84 | -13.69 11| -11.83 | -0.14| 333| 6.06| -17.22
QuadraHEVC | 1 | 2 | 4142 | -27.43 | -1858 | -1844 | -159| -16.7 57| -244| 012| -21.58
QuadraHEVC | 1 | 3 | 4278 | -28.98 | -20.31 | -20.17 | -17.68 | -18.47 | -7.72 | -454| -2.03| -23.17
QuadraAvl | O [ 1 | 2332 | -7.09 3.53 3.7 6.74 5.81 | 18.94 | 22.76 | 25.79 26.61 1.13
QuadraAvl | 0 | 2 | 583 | -10.22| -0.03 0.14 3.04 215 | 1474 | 1836 | 21.26 2251 -2.18
QuadraAvl | O | 3 | 2692 | -11.59| -1.62| -1.45 1.37 052 | 12.86| 16.39 | 19.23 20.65 -3.53

Table 4: Low Delay - Average PSNR BD Rate Savings (in percent) for QuadraSimpleGaming dataset
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High Quality Dual Pass Configuration Capped CRF

Dual pass configuration uses QuadraBringUpFILM dataset. Anchors are created using the following
commands:

X264

FFmpeg -psnr -i [path to source file] -c:v libx264 -preset medium -x264-params
"keyint=120:bframes=3:log-level=full:crf=19:rc-lookahead=10:vbv-maxrate=6000:vbv-
bufsize=6000" [path to output file]

X265

FFmpeg -psnr -i [path to source file] -c:v libx265 -preset medium -x265-params
"keyint=120:bframes=3:log-level=full:crf=19:rc-lookahead=10:vbv-maxrate=6000:vbv-
bufsize=6000" [path to output file]

Sequences used are generated using the following commands:

RDOQ enabled

FFmpeg -y -vsync 0 -s 3840x2160 -r 60.0 -i [path to source file] -c:v avl_ni_quadra_enc -xcoder-
params
gopPresetldx=5:RcEnable=0:crf=19:intraPeriod=120:lookAheadDepth=10:EnableRdoQuant=1:rdoL
evel=1:cuLevelRCEnable=1:vbvBufferSize=1000:bitrate=6000000:tolCtbRcInter=0:tolCtbRcIntra=0:
zeroCopyMode=0 -vframes 600 [path to output file]

RDOQ disabled

FFmpeg -y -vsync 0 -s 3840x2160 -r 60.0 -i [path to source file] -c:v avl_ni_quadra_enc -xcoder-
params
gopPresetldx=5:RcEnable=0:crf=19:intraPeriod=120:lookAheadDepth=10:EnableRdoQuant=0:rdol
evel=1:culLevelRCEnable=1:vbvBufferSize=1000:bitrate=6000000:tolCtbRcInter=0:tolCtbRcIntra=0:
zeroCopyMode=0 -vframes 600 [path to output file]
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2.3.1. High Quality Dual Pass Capped CRF Results

Quadra H.264 compared against x264 medium preset.
Quadra H.265 compared against x265 medium preset.

High Quality Dual Pass test uses QuadraBringUpFILM dataset configured with RDOQ enabled and RDOQ
disabled. For more information on the RDOLevel and RDOQ please refer to the Integration
Programming Guide provided inside the Quadra release package.

The encoder displays competetive performance in several key areas. The gains show Quadra delivering
consistent video quality across different scenes, irrespective of their complexity. This consistent quality
underscores our encoder's robustness, ensuring viewers get a dependable visual experience.

H.264 RDO levels are not shown as all levels provides the same values.
H.265 RDO level setto 1, 2, and 3.
AV1 RDO level set to 1, 2, and 3 with RDOQ disabled.

The tables below show the Quadra encoder output.

o
PSNRBDRate | S| 8| 5
Savings % 29 E
o
Quadra AVC 0| - -7.41
Quadra AVC 1| - -7.98
QuadraHEVC | 0 | 1 -3.78
QuadraHEVC | 0 | 2 -7.91
QuadraHEVC | 0 | 3 -9.55
QuadraHEVC | 1 | 1 -5.97
QuadraHEVC | 1 | 2 -7.69
QuadraHEVC | 1 | 3 -9.35
Quadra AV1 01 -3.78
Quadra AV1 0] 2 -7.51
QuadraAvVl | 0 | 3 9.2

Table 5: High Quality Dual Pass Capped CRF - Average PSNR BD Rate Savings (in percent) for QuadraBringUpFILM
dataset
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3. Appendix

3.1. Video Sequences

This section will list the video sequences in the datasets used for this report. These sequences are taken
from YouTube UGC Dataset (https://media.withyoutube.com) and Derf’s collection
(https://media.xiph.org/video/derf).

QuadraBringUpFILM Dataset:

blue_sky 1920x1080p25_420
crowd_run_1920x1080p50_420
ducks_take_ off 1920x1080p50_ 420
in_to_tree_1920x1080p50_420
old_town_cross_1920x1080p50 420
park_joy_1920x1080p50_420
pedestrian_area_1920x1080p25 420
riverbed_1920x1080p25_ 420
rush_hour_1920x1080p25 420
station2_1920x1080p25_420
sunflower_1920x1080p25_ 420
tractor_1920x1080p25_420

VITS2021SmallSet Dataset:

construction_field 3840x2160 p30_420
fountains_3840x2160_p30_420
marathon_3840x2160_p30_420
tall_buildings_3840x2160_p30_420
Bosphorus_3840x2160p60_ 420
Fortnite_4k_1 3840x2160p60_420
Jockey 3840x2160p60_420
ShakeNDry_3840x2160p60_420

QuadraBringUpCGI Dataset:

CSGO_cut_280_879_1920x1080p60_420
DOTA2_cut_1735_2285_1920x1080p60_420
EuroTruckSimulator2_cut_500_993_1920x1080p60_420
Gaming_1080P-6530_1920x1080p60_420
Gaming_1080P-72¢8_1920x1080p60_420
Gaming_1080P-7ale_1920x1080p60_420
GTAV_cut_1104_1403_1920x1080p60_420
GTAV_cut_2700_2999 1920x1080p60_420
WITCHER3_cut_2334_2585_1920x1080p60_420
WITCHER3_cut_450_849 1920x1080p60_420
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QuadraSimpleGaming Dataset:

Amongus-0lal_1280x720p30_420
Amongus-02b2_1280x720p30_420
Biped-01cl_1280x720p30_420
Biped-03c3_1280x720p30_420
Biped-05c5_1280x720p30_420
Genshin-04e4_1280x720p30_420
Genshin-02f2_1280x720p30_420
RAFT-01h3_1280x720p30_420
Runescape-05g5_1280x720p30_420
Runescape-06g9_1280x720p30_420
Stumble-7ae5_1280x720p30_420
Stumble-7bg2 1280x720p30_420
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4. Legal Notice

Information in this document is provided in connection with NETINT products. No license, express or
implied, by estoppel or otherwise, to any intellectual property rights is granted by this document. Except
as provided in NETINT’s terms and conditions of sale for such products, NETINT assumes no liability
whatsoever and NETINT disclaims any express or implied warranty, relating to sale and/or use of NETINT
products including liability or warranties relating to fitness for a particular purpose, merchantability, or
infringement of any patent, copyright or other intellectual property right.

A "Mission Critical Application" is any application in which failure of the NETINT Product could result,
directly or indirectly, in personal injury or death. Should you purchase or use NETINT’s products for any
such mission critical application, you shall indemnify and hold NETINT and its subsidiaries,
subcontractors and affiliates, and the directors, officers, and employees of each, harmless against all
claims costs, damages, and expenses and reasonable attorney’s fees arising out of, directly or indirectly,
any claim of product liability, personal injury, or death arising in any way out of such mission critical
application, whether or not NETINT or its subcontractor was negligent in the design, manufacture, or
warning of the NETINT product or any of its parts.

NETINT may make changes to specifications, technical documentation, and product descriptions at any
time, without notice. The information here is subject to change without notice. Do not finalize a design
with this information. The products described in this document may contain design defects or errors
known as errata which may cause the product to deviate from published specifications.

NETINT, Codensity, and NETINT Logo are trademarks of NETINT Technologies Inc. All other trademarks
or registered trademarks are the property of their respective owners.

© 2025 NETINT Technologies Inc. All rights reserved.



