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Abstract: The planar coding distortion, which affects objective quality, and spherical distortion, which affects subjective
quality, as well as existing independent rate-distortion optimization techniques that fail to consider the temporal propagation
of spherical distortion and its impact on coding performance, result in coding performance degradation. To address these is-
sues, a spatio-temporal dependent spherical distortion model was proposed for optimizing panoramic video coding. Firstly, a
spatial mapping model was proposed to map spherical distortions to coding distortions, aiming to align subjective and objec-
tive quality assessments. Secondly, a temporal propagation model for spherical distortions was introduced to enhance the
overall coding performance of all coding units in the propagation chain. Finally, the coding parameters were adjusted by
computing the weights for spatial mapping and temporal propagation of spherical distortions. Experimental results demon-
strate that, under low-delay encoding configurations, compared to the VIM14.0, a state-of-the-art video coding benchmark,
the proposed algorithm achieves an average bitrate savings of 7.4% (up to 22.1%) and reduction in coding time of 9%.
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CPP-PSNR Fl WS-PSNR 1ENZE W H &P FE xR,
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# 3 4 STD-SRDO FLikAH T HMEN) BD-rate.
M 3 AT LAFH, L S-PSNR, CPP-PSNR. WS-PSNR
NEMF RN R, BD-rate ST H-7.4%.
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I H R, 6K AR H R A 12 8h 5k, UG,
BN, DRI A R AR X R, SR AT
(1)t o ) J5 M (1) G o R () e s A R X
— rA AT DANGmAG 4 3 EE Y, STD-SRDO $i47E 6K
AT A PR ERTT4A A 1.9%. 4K FIATAI)
EHEARXS 6K WAL, HEfR 1 3.4% 12T
B, EWILEST S USRS SRHIE

% 4 73 STD-SRDO Hi%4F LDB FLE N HE T2
Y] BD-rate. M3 4 nJLLEH, 5 LDP FCE FowiY
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=2 WM-SRDO EEEE T E R BD-rate
SPSNR CPP-PSNR WS-PSNR
e a2l
SPSNR-Y SPSNR-U SPSNR-V CPPPSNR-Y CPPPSNR-U CPPPSNR-V WSPSNR-Y WSPSNR-U WSPSNR-V
Trolley —2.7% —4.0% —3.6% —2.8% —4.1% —3.7% -3.0% —4.0% —3.7%
GasLamp —4.8% —6.0% —6.1% —4.8% —6.0% -6.1% -4.9% -6.0% -6.1%
Skateboardinginlot -1.2% —2.1% -0.8% -1.2% —2.1% -0.8% -1.6% -2.2% -1.0%
ChairliftRide -1.5% -0.5% -0.5% -1.5% -0.4% -0.5% -1.9% -0.4% -0.5%
8K KiteFlite —2.9% —4.0% —3.5% —2.9% —4.0% —3.4% —-3.3% —4.1% —3.4%
Harbor =3.1% —5.4% —5.9% —-3.2% —5.5% —5.9% -3.5% —5.6% —5.8%
SkateboardTrick —1.6% —0.8% —0.7% -1.3% —0.6% —0.6% —-1.9% —0.8% —0.6%
Train —3.4% —3.4% —4.2% —3.4% -3.3% —4.2% -3.4% -3.5% —4.2%
S —2.7% -3.3% -3.2% —2.6% -3.3% -3.2% -2.9% -3.3% -3.2%
Balboa -0.9% 0.3% 0.8% -0.8% 0.3% 1.0% -1.6% 0.3% 1.0%
Broadway —0.4% —0.3% —0.4% —0.5% —0.2% —0.4% -1.5% —0.3% —0.4%
6K Landing -1.3% —0.5% —0.6% -1.3% —0.4% —0.5% —1.6% —0.6% —0.6%
BranCastle -1.3% —0.8% 0.4% -1.3% —0.8% 0.5% —1.8% —0.8% 0.5%
Sy -1.0% -0.3% 0.1% -1.0% -0.3% 0.2% -1.6% -0.4% 0.1%
PoleVault —4.7% -3.5% -1.9% —4.6% -3.5% -1.6% —5.4% -3.8% -1.8%
AerialCity -1.8% -9.4% —8.4% -1.5% -9.3% —8.1% —2.0% -9.3% —8.1%
4K DrivingInCity —2.5% —5.2% —4.7% —2.3% —5.3% —4.6% —2.6% —5.3% —4.7%
DirvingInCountry -1.3% —4.4% -3.5% —1.0% —4.2% -3.1% -1.7% —4.3% —-3.2%
Sy —2.6% —5.6% —4.6% —2.4% —5.6% —4.4% —2.9% —5.7% —4.5%
SR 3 —-2.2% -3.2% —2.8% —2.1% -3.1% —2.7% —2.6% -3.2% -2.6%
=3 STD-SRDO E A5 T 5 R BD-rate (LDP EZE)
1 F3 SPSNR CPP-PSNR WS-PSNR
SPSNR-Y SPSNR-U SPSNR-V CPPPSNR-Y CPPPSNR-U CPPPSNR-V WSPSNR-Y WSPSNR-U WSPSNR-V
Trolley -18.9% -21.4% -15.2% -18.3% —-21.3% -15.3% —18.7% —21.4% —15.4%
GasLamp -17.1% -21.6% -21.5% =17.1% —-21.6% -21.5% -18.1% —21.8% —21.5%
Skateboardinginlot -1.7% —4.5% —6.2% -1.7% —4.4% —6.2% -2.0% —4.6% —6.5%
ChairliftRide -1.5% —5.8% =5.7% -1.6% =5.7% —5.6% —2.0% —5.6% —5.6%
8K KiteFlite —8.6% —8.0% -5.6% —8.6% —8.0% =5.5% -9.0% —8.1% —5.6%
Harbor -19.7% -30.6% -31.2% -19.3% -30.6% -31.0% —-21.4% =30.9% =31.1%
SkateboardTrick —7.6% -17.0% -17.5% —8.2% -16.9% -17.4% —8.3% =17.2% —17.6%
Train —22.1% —23.4% —27.8% —22.2% —23.5% —28.0% —22.3% =23.7% —28.1%
Sy -12.1% —-16.5% -16.3% —-12.1% -16.5% -16.3% —-12.7% —-16.7% —-16.4%
Balboa -1.4% =3.7% —4.2% —1.4% -3.6% —4.0% —2.0% —3.6% —4.0%
Broadway -0.9% =3.7% =5.0% -1.0% -3.6% =5.0% -1.8% =3.7% =5.0%
6K Landing -3.2% —4.1% —4.5% -3.4% -3.9% —4.4% -3.8% —4.1% —4.5%
BranCastle —2.3% —0.8% —1.4% —2.5% —0.8% —1.4% —2.8% —0.8% -1.4%
15 -1.9% =3.1% —3.8% —2.1% —3.0% =3.7% —2.6% =3.0% =3.7%
PoleVault —5.4% -10.7% —8.9% =5.2% -10.4% —8.5% -5.9% -10.9% —8.7%
AerialCity -1.3% -14.0% -15.4% -1.0% -13.7% -15.2% -1.1% -13.9% -15.3%
4K DrivingInCity —4.4% —8.8% —8.6% —4.4% —8.8% —8.5% —4.8% —8.8% —8.6%
DirvingInCountry —2.6% —1.8% -3.4% —2.4% —1.6% =3.2% —2.8% -1.7% -3.3%
15 —3.4% —8.8% —9.1% —3.2% —8.6% —8.8% =3.7% —8.8 —9.0%
RARS-15) —7.4% —11.3% —11.4% —7.4% —-11.2% —11.3% —7.9% —11.3% —11.4%
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S5 TS BNENPIALSIT B 1) s B ) Pl PRI

JER DR AT 20 3 . QP 18] SR S fof s kA4 i e 1) A0
WS M EASEIE K, il GasLamp. Train %5,
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x5 AXEESRXE AL LDP BLE THRTEER BD-rate
SCHRS] SCHR[10] SCHR[13] AL H % DTD-SRDO
eS| 751
WS WS WS S CPP WS

Trolley 0.2% —0.1% —2.6% -18.9% -18.3% -18.7%
GasLamp 0.0% 0.0% —2.4% -17.1% -17.1% -18.1%
Skateboardinginlot 1.2% -1.8% —4.0% -1.7% -1.7% —2.0%
o ChairliftRide —2.4% -2.9% -3.8% -1.5% -1.6% -2.0%
KiteFlite 0.2% —0.1% -1.6% —8.6% —8.6% -9.0%
Harbor 1.5% 0.0% —2.4% -19.7% -19.3% —21.4%
PoleVault -0.2% —0.1% -3.8% —5.4% -5.2% -5.9%
AecrialCity -1.6% -2.5% -3.8% -1.3% -1.0% -1.1%
" DrivingInCity —0.8% -0.7% -3.0% —4.4% —4.4% —4.8%
DirvingInCountry -3.1% -3.3% —4.8% 2.6% —2.4% -2.8%
SR -0.5% -12% -3.2% -8.1% -8.0% -8.6%
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%6 AXEESRIZEEAAE LDB B E THETE/ER BD-rate
SCHR[10] SCHR[11] SCHR[12] A% STD-SRDO
el gl
wSs S S S CPP WS
Trolley —0.1% —0.50% -3.1% -18.2% -17.6% -18.1%
GasLamp 0.0% -0.2% -0.7% -16.7% -16.7% -17.7%
Skateboardinginlot —1.6% —2.8% 2.1% —1.6% -1.7% -1.9%
8K
ChairliftRide -3.0% —4.7% -3.9% -1.2% -12% -1.6%
KiteFlite -0.1% 0.0% -0.5% —-8.7% -8.7% -9.0%
Harbor 0.0% -0.1% 0.7% -18.6% -18.2% —20.3%
PoleVault -0.2% -0.3% —4.2% —5.4% -5.2% -5.9%
AerialCity —-2.6% -5.5% -5.4% —-0.2% 0.3% 0.1%
4K
DrivingInCity -0.9% -1.3% -1.2% —4.3% —4.2% —4.7%
DirvingInCountry -3.4% —6.0% —5.5% —2.4% —2.4% —2.8%
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<70 - wofE % 344 %
=7 AR B AR B XS EL
TD-SRDO STD-SRDO
#5 Rl i — —
SR A ) /h % SR A ) /h bz
Trolley 135 135 100% 114 84%
GasLamp 67 62 93% 55 82%
Skateboardinginlot 401 410 102% 381 95%
ChairliftRide 243 256 105% 235 97%
8K
KiteFlite 167 165 98% 152 91%
Harbor 129 122 95% 98 76%
SkateboardTrick 393 371 94% 316 80%
Train 269 256 95% 219 82%
Balboa 584 571 98% 546 93%
Broadway 615 615 100% 576 94%
6K
Landing 489 490 101% 467 95%
BranCastle 593 595 101% 567 96%
PoleVault 335 337 101% 302 90%
AerialCity 247 257 104% 215 87%
4K
DrivingInCity 320 321 101% 293 92%
DirvingInCountry 376 381 101% 350 93%
Bt 5370 5352 99% 4894 91%
£ TD-SRDO SELEA F, gfis it 8] i — 2 BRI, 2017: 1-6.
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