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Abstract
This contribution reports the simulation results for the scenarios of JM+a, JM+a+b, and JM+a+c of the coding tools supported in KTA1.9 reference software. 

a) RDOQ + Improved offset computation
b) IBDI 

c) Rounding as the last step of inter prediction
Introduction
This contribution reports the simulation results for the scenarios of JM+a, JM+a+b, and JM+a+c of the coding tools supported in KTA1.9 reference software. 

a)  RDOQ + Improved offset computation
b)  IBDI 

c)  Rounding as the last step of inter prediction
The simulations results based on common test conditions [1] are listed in the attached Excel file. Table 1 ~ Table 3 show the comparison with JM using BD metrics [2], and the performance comparison is summarized in Table 4.
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	Table 1: Performance comparison between “JM+a” and “JM”

　
	HPIOnly
	HPIPPP
	HPIBBP
	HPIbBbBbP

	
	BD_PSNR
	BD_Bitrate
	BD_PSNR
	BD_Bitrate
	BD_PSNR
	BD_Bitrate
	BD_PSNR
	BD_Bitrate

	container_qcif
	0.1664
	-2.1696
	0.3199
	-7.1673
	0.4109
	-8.8414
	0.4277
	-8.8724

	foreman_qcif 
	0.1873
	-2.6131
	0.1520
	-2.7277
	0.4324
	-7.4614
	0.4389
	-7.6342

	silent_qcif       
	0.1233
	-1.7725
	0.2700
	-4.6914
	0.6194
	-10.6785
	0.6292
	-10.9718

	　
	　
	　
	　
	　
	　
	　
	　
	　

	paris_cif 
	0.1638
	-1.7621
	0.2383
	-4.1774
	0.5946
	-10.2393
	0.6175
	-10.8162

	foreman_cif 
	0.1386
	-2.3085
	0.1194
	-2.7893
	0.2512
	-5.6751
	0.3306
	-7.3109


	mobile_cif  
	0.2088
	-1.8624
	0.0693
	-1.3681
	0.3530
	-7.1676
	0.4191
	-8.9615

	tempete_cif 
	0.1457
	-1.6271
	0.0737
	-1.5548
	0.3296
	-7.6454
	0.3478
	-8.2702

	　
	　
	　
	　
	　
	　
	　
	　
	　

	BigShips
	0.0970
	-1.9507
	0.2226
	-7.5305
	0.2095
	-7.5148
	0.2348
	-8.9121

	City_corr
	0.1255
	-1.8636
	0.1540
	-5.3535
	0.1503
	-5.5722
	0.1465
	-4.8842

	Crew
	0.1255
	-3.3471
	0.2426
	-9.3595
	0.2170
	-8.8652
	0.1974
	-7.6943

	Night
	0.1437
	-2.1121
	0.0770
	-2.0783
	0.2123
	-6.0343
	0.2207
	-6.4332

	ShuttleStart
	0.1121
	-2.5008
	0.5501
	-15.7381
	0.4035
	-11.3436
	0.2505
	-7.3227

	RollingTomatoes 
	0.0403
	-4.3285
	0.0084
	-3.0111
	0.0747
	-6.5333
	0.0461
	-2.3211

	　
	　
	　
	　
	　
	　
	　
	　
	　

	Average of QCIF
	0.1590
	-2.1851
	0.2473
	-4.8621
	0.4876
	-8.9938
	0.4986
	-9.1595

	Average of CIF
	0.1642
	-1.8900
	0.1252
	-2.4724
	0.3821
	-7.6819
	0.4288
	-8.8397

	Average of HD
	0.1074
	-2.6838
	0.2091
	-7.1785
	0.2112
	-7.6439
	0.1827
	-6.2613

	Average of All
	0.1368
	-2.3245
	0.1921
	-5.1959
	0.3276
	-7.9671
	0.3313
	-7.7234


Table 2: Performance comparison between “JM+a+b” and “JM”

	　
	HPIOnly
	HPIPPP
	HPIBBP
	HPIbBbBbP

	
	BD_PSNR
	BD_Bitrate
	BD_PSNR
	BD_Bitrate
	BD_PSNR
	BD_Bitrate
	BD_PSNR
	BD_Bitrate

	container_qcif
	0.1773
	-2.3099
	0.4055
	-8.7479
	0.4196
	-8.8194
	0.5358
	-10.7448

	foreman_qcif 
	0.2053
	-2.8534
	0.1841
	-3.285
	0.4292
	-7.3802
	0.4744
	-8.1733

	silent_qcif       
	0.1402
	-2.0105
	0.3152
	-5.4927
	0.6133
	-10.4739
	0.6547
	-11.307

	　
	　
	　
	　
	　
	　
	　
	　
	　

	paris_cif 
	0.161
	-1.7318
	0.256
	-4.4856
	0.5871
	-10.0984
	0.6624
	-11.5062

	foreman_cif 
	0.1541
	-2.5681
	0.2152
	-4.9688
	0.2984
	-6.6468
	0.3971
	-8.6672

	mobile_cif  
	0.2142
	-1.9198
	0.1094
	-2.157
	0.3472
	-7.0676
	0.465
	-9.8465

	tempete_cif 
	0.153
	-1.7062
	0.1258
	-2.6872
	0.3546
	-8.1988
	0.415
	-9.7561

	　
	　
	　
	　
	　
	　
	　
	　
	　

	BigShips
	0.1148
	-2.3096
	0.4059
	-13.281
	0.3374
	-11.9576
	0.3996
	-14.5649

	City_corr
	0.1391
	-2.0432
	0.3203
	-10.4813
	0.2801
	-9.5840
	0.2988
	-9.388

	Crew
	0.1441
	-3.8369
	0.3207
	-12.0408
	0.3151
	-12.5539
	0.3406
	-12.5423

	Night
	0.1637
	-2.3953
	0.2052
	-5.4007
	0.3031
	-8.4804
	0.3237
	-9.2671

	ShuttleStart
	0.1395
	-3.0927
	0.7752
	-21.0555
	0.5545
	-14.9946
	0.5009
	-13.9335

	RollingTomatoes 
	0.0776
	-6.461
	0.1244
	-9.1446
	0.1825
	-11.2929
	0.1795
	-8.2322

	　
	　
	　
	　
	　
	　
	　
	　
	　

	Average of QCIF
	0.1743
	-2.3913
	0.3016
	-5.8419
	0.4874
	-8.8912
	0.5550
	-10.0750

	Average of CIF
	0.1706
	-1.9815
	0.1766
	-3.5747
	0.3968
	-8.0029
	0.4849
	-9.9440

	Average of HD
	0.1298
	-3.3565
	0.3586
	-11.9007
	0.3288
	-11.4772
	0.3405
	-11.3213

	Average of All
	0.1526
	-2.7106
	0.2895
	-7.9406
	0.3863
	-9.8114
	0.4344
	-10.6099


Table 3: Performance comparison between “JM+a+c” and “JM”
	　
	HPIOnly
	HPIPPP
	HPIBBP
	HPIbBbBbP

	
	BD_PSNR
	BD_Bitrate
	BD_PSNR
	BD_Bitrate
	BD_PSNR
	BD_Bitrate
	BD_PSNR
	BD_Bitrate

	container_qcif
	0.1664
	-2.1696
	0.3862
	-8.5919
	0.4293
	-9.1406
	0.4674
	-9.7187

	foreman_qcif 
	0.1873
	-2.6131
	0.1549
	-2.7741
	0.412
	-7.1008
	0.4454
	-7.7128

	silent_qcif       
	0.1233
	-1.7725
	0.3001
	-5.1885
	0.6231
	-10.7042
	0.6282
	-10.9311

	　
	
	
	
	
	
	
	
	

	paris_cif 
	0.1638
	-1.7621
	0.2532
	-4.4622
	0.5913
	-10.1891
	0.6142
	-10.753

	foreman_cif 
	0.1386
	-2.3085
	0.1579
	-3.6688
	0.2746
	-6.2165
	0.3557
	-7.8131

	mobile_cif  
	0.2088
	-1.8624
	0.0832
	-1.6674
	0.3613
	-7.3192
	0.4359
	-9.2892

	tempete_cif 
	0.1457
	-1.6271
	0.0967
	-2.0738
	0.3511
	-8.1103
	0.3776
	-8.9464

	　
	
	
	
	
	
	
	
	

	BigShips
	0.097
	-1.9507
	0.2935
	-9.8178
	0.265
	-9.4706
	0.2981
	-11.1529

	City_corr
	0.1255
	-1.8636
	0.2426
	-8.1259
	0.2153
	-7.6002
	0.1862
	-6.1915

	Crew
	0.1255
	-3.3471
	0.2759
	-10.5124
	0.2324
	-9.4226
	0.2255
	-8.5322

	Night
	0.1437
	-2.1121
	0.1245
	-3.3306
	0.2334
	-6.5924
	0.242
	-7.0397

	ShuttleStart
	0.1121
	-2.5008
	0.6316
	-17.799
	0.4672
	-12.97
	0.3246
	-9.4214

	RollingTomatoes 
	0.0403
	-4.3285
	0.0085
	-2.9238
	0.0759
	-6.8064
	0.0493
	-2.7642

	　
	
	
	
	
	
	
	
	

	Average of QCIF
	0.1590
	-2.1851
	0.2804
	-5.5182
	0.4881
	-8.9819
	0.5137
	-9.4542

	Average of CIF
	0.1642
	-1.8900
	0.1478
	-2.9681
	0.3946
	-7.9588
	0.4459
	-9.2004

	Average of HD
	0.1074
	-2.6838
	0.2628
	-8.7516
	0.2482
	-8.8104
	0.2210
	-7.5170

	Average of All
	0.1368
	-2.3245
	0.2314
	-6.2259
	0.3486
	-8.5879
	0.3577
	-8.4820


Table 4: Performance comparison summary
	
	JM + a
	JM + a + b
	JM + a + c

	
	BD_PSNR
	BD_Bitrate
	BD_PSNR
	BD_Bitrate
	BD_PSNR
	BD_Bitrate

	HPIOnly
	0.1368
	-2.3245
	0.1526
	-2.7106
	0.1368
	-2.3245

	HPIPPP
	0.1921
	-5.1959
	0.2895
	-7.9406
	0.2314
	-6.2259

	HPIBBP
	0.3276
	-7.9671
	0.3863
	-9.8114
	0.3486
	-8.5879

	HPIbBbBbP
	0.3313
	-7.7234
	0.4344
	-10.6099
	0.3577
	-8.4820

	Average
	0.2470
	-5.8027
	0.3157
	-7.7681
	0.2686
	-6.4051
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