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Summary

< The proposed joint JIND model combines a luminance JND model and the

quantization matrix of HM 6.1.
<JCTVC-H477> <JCTVC-G880>

Qstep™ = Qstep - IND, (u) Qstep® (i, j)=Qstep-QM i, j)

%/_/

<Proposed method>

Qstep™ """ (i, j) = Qstep- IND, (1)-QM(i, j)

= Consider both the luminance masking JND model [1] and the frequency masking JND
model with the default frequency weighting matrices [2] of HM 6.1

< Performance

= the average 6% and maximum 30% reductions in bitrates at similar subjective quality
levels of HM 6.1.
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The related work

< A Just Noticeable Distortion (JND) based quantization method [H0477]
Qstep”™ = Qstep - IND, ()

= IND; (1) : a luminance masking threshold for the average pixel value u of a prediction
for the current TU block with IND,, = 4, pg = 62, Y = 115, IND, = 4.

_/Ll(‘]NDA_l)/ILlB+A /’lS/’lB
IND, (u)= 1 | Hy < 1< g
(/u — Hc )(JNDD _1)/((2blt—depth _1)_ He )+1 M2 He

Luminance Masking Model
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The proposed method

< Luminance and frequency masking effects into quantization in HM 6.1
Qstep™™ (i, j) = Qstep(i, j)- IND(i, )
= IND(i, j): (i, j)-th quantization weighting factor for TU block
IND(i, j)=IND, (z)QM (i, )

JND; (u) : aluminance masking threshold for the average pixel value u of a prediction for
the current TU block

QM(i,j) : (i,j)-th quantization weighting factor of HM 6.1
with IND, = 3, b = 82, Y =95, IND, = 3.

APSNR = PSNRyroposea — PSNRoriginai

ABitrate — Bitrateproposed _ PSNRoriginal % 100
PSNRoriginal
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Objective Quality

< HM6.1 vs HM 6.1 with the proposed joint JND Model

KAIST

Configuration Sequence QP | APSNR-Y[dB] | ABitrate[%]
ra main |SteamlLocomotiveTrain | 22 -0.202 -9.529
ra_ main |SteamLocomotiveTrain | 27 -0.112 -7.038
ra main | Traffic 22 -0.428 -9.773
ra main | Traffic 27 -0.252 -5.589
ra_main BQTerrace 22 -0.954 -30.612
ra_main BQTerrace 27 -0.301 -23.468
ra_ main | Cactus 22 -0.336 -18.622
ra_ main | Cactus 27 -0.220 -6.079
ra_main BasketballDrive 22 -0.283 -16.585
ra_main BasketballDrive 27 -0.136 -4.801
ra_main BasketballDrill 22 -0.663 -7.039
ra_main BasketballDrill 27 -0.418 -4.512
ra_main RaceHorsesC 22 -0.773 -10.370
ra_main RaceHorsesC 27 -0.400 -6.037
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Subjective Quality

ABitrate | APSNR-Y

-30.612 -0.954

< BQTerrace QP22, 30" frame

= HM
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Subjective Qualty _s95scj s

< BQTerrace QP27, 30t fram
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Subjective Quality e s
< BasketballDrive QP22, 200th frame
= HM , =T :
= JND in HM (Frequency band masking model + Luminance variance masking model)
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Subjective Quality A-B1ig2t2e2 APSNR Y

< Cactus QP22, 100th frame
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Conclusion

< Conclusion

= propose joint IND model harmonized with the luminance making JND and the default
frequency weighting matrices of HM 6.1

= the average 6% and maximum 30% reductions in bitrates at similar subjective quality
levels of HM 6.1 (flat quantization)

= |t is recommended that the joint JND based quantization be adopted in HM for further
development
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