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Abstract
This contribution reports an evaluation of JVET-D0098 (EE8-related: Decoupling decoder-side intra mode derivation from entropy decoding). The performance of the proposal is assessed in terms of runtime and BD-rate. In addition, the source code is analyzed to highlight the proposed changes. The evaluation results presented in this contribution are reported to match those of the proponent.
[bookmark: _Ref336610531]Introduction
[bookmark: _GoBack]Contribution JVET-D0098 proposes an intra-prediction mode propagation technique to address the issue of parsing dependency caused by the DIMD design initially described in JVET-C0061 and considered in EE8 (decoder-side intra mode derivation). This DIMD-related technique reportedly uses the intra-prediction modes of normal intra blocks (i.e., being explicitly signaled) to generate the intra-prediction modes of DIMD blocks at the parsing stage. Thus, the intra-prediction modes of DIMD-coded blocks are not required to be derived during entropy decoding.
Software analysis
The software provided by the proponent has modification in 14 files in comparison with HM-16.6-JEM-3.0-EE8-DIMD revision 291. 
The software is consistent with the content of the proposal. If  DIMD_PARSING_FIX macro is set on, deriveNeighborIntraDirs function is not called during entropy decoding process. Entropy decoding part of the software does not contain other calls to pixel reconstruction functions if DIMD_PARSING_FIX is in effect.
Macro DIMD_ENC_ADD_MPM_RD is used in a single function of the encoder and its value is used as an increment to the size of the list of the modes for which full RD-cost estimation should be performed (uiRdModeList). There are no other modifications in test 3b as compared to tests 3a.

Test results
All the tests results provided further are for the reduced length (“-f 30” argument is passed to the encoder command line). Full-length tests results will be provided as soon as available.
Test 3a: DIMD + intra mode propagation
The software was provided by the proponent.  
Test is activated (modifications in TypedDef.h) by setting EE8_TEST_IDX to 3 and providing additional macros DIMD_PARSING_FIX equal to 1 and DIMD_ENC_ADD_MPM_RD equal to 0.

Short-length test results are summarized in the Table below for AI configuration  
[image: ]
Coding performance results match the results provided by the proponent, however encoding and decoding times are greater by ~16% for the encoding time and by ~12% for the decoding time.
Full-length test results are summarized in the Table below for AI configuration
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Results for full length tests for AI and RA configuration will be provided later as soon as they are available. Coding performance results match the results provided by the proponent, however average decoding time for classes B, C, D, and E is greater by appr. 14%. For higher resolutions (class B and class E) encoding time differs with the one reported by the proponent negligibly. For smaller resolutions (Class C and Class D) encoding time is greater by 5% and by 9% respectively.
Encoding time for the full length simulation is lesser more than by 10% as compared to the encoding time of the short length simulation. However, decoding time for the full-length simulation differ from short-length simulation no more than by 5%.
Test 3b: DIMD + intra mode propagation + encoder change
The software was provided by the proponent.
Test is activated (modifications in TypedDef.h) by setting EE8_TEST_IDX to 3 and providing additional macros DIMD_PARSING_FIX equal to 1 and DIMD_ENC_ADD_MPM_RD equal to 2.
Test results are summarized in the Table below for AI configuration (results for RA will be provided as soon as available).
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Coding performance results match the results provided by the proponent, however encoding and decoding times are greater by ~30% for the encoding time and by ~17% for the decoding time.
Full-length test results are summarized in the Table below for AI configuration
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Results for full length tests for AI and RA configuration will be provided later as soon as they are available. Coding performance results match the results provided by the proponent, however average decoding time for classes C, D and E is greater by ~14%. For classes C, D and E encoding time is greater by 21%, 22% and by 13% respectively.
Comments
According to the obtained results, the encoding / decoding time is greater for Test 3a and Test 3b than the running time provided by the proponent. For the short-length tests, the encoding and decoding time increases are shown in the table below.
	Test number
	Encoding time increase
	Decoding time increase

	Test 3a
	16%
	12%

	Test 3b
	30%
	17%


Probably, this difference is caused by the fact that short length tests were performed.
For the full-length tests, the encoding and decoding time increases are shown in the table below.
	Test number
	Encoding time increase
	Decoding time increase

	Test 3a (classes B, C, D, E)
	<4%
	14%

	Test 3b (classes C, D, E)
	17%
	14%



Conclusion
In this contribution, the proposal described in JVET-D0098 is analyzed and evaluated according to the common test conditions. For the short length tests, the average compression performance matches the results provided by the proponent. However, the running time (especially, at the decoder side) is higher (appr. 14%) than reported in JVET-D0098. 
The source code is consistent with the description in JVET-D0098. 
Patent rights declaration(s)
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‘Over HM-16.6-JEM-3.0-EE8-DIMD rev.291 (EE8_TEST_IDX = 0)

Y u v EncT DecT

Class A1 -0.46% -0.02% 0.00% 183% 118%
Class A2 071% -0.14% -025% 181% 121%
Class B -053% -001% -0.12% 178% 120%
Class C -074% -0.13% -043% 177% 137%
Class D 071% -072% -0.33% 180% 125%
ClassE -1.00% 0.02% 0.04% 179% 128%
Overall 067% 017% -019% 179% 124%
Class F (optional) | -0.86% -088% -045% 181% 138%
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"Over AM-16.6JEM-3.0-EE8-DIMD-291 (EEG_TESTIDX = 0]

Y u v EncT DecT.
Ciass AT AVALUEL  #VALUEI #ALUEI | #NUMI  #NUMI
Class A2 #VALUEL  #VALUE!  #VALUEL | #NUMI  #NUMI
ClassB 054%  008%  014% | 155% 124%
ClassC 074%  020%  042% | 167% 124%
ClassD 081%  030%  02% | 163 129%
ClassE. 103%  048%  062% | 162% 127%
Overall FVALUEL _#VALUEL _#VALUEL |_#NUWL___#NUMT
ClassF (optional) | _-073% ___013% __037% | 151% 133%
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‘Over HM-16.6-JEM-3.0-EE8-DIMD rev.291 (EE8_TEST_IDX = 0)

Y u \4 EncT DecT

Class A1 -0.54% 0.16% 0.04% 204% 17%
Class A2 -0.80% 0.07% -0.11% 202% 120%
Class B -0.60% -0.14% -0.34% 196% 17%
Class C -0.86% -0.68% -0.59% 192% 128%
Class D -0.76% -0.21% -0.62% 176% 127%
Class E -1.10% -0.22% -0.54% 192% 157%
Overall -0.76% -0.17% -0.35% 193% 125%
Class F (optional) -0.98% -0.84% -0.50% 211% 156%
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"Over AM-16.6JEM-3.0-EE8-DIMD-291 (EEG_TESTIDX = 0]

Y u v EncT Dect
Crass AT FALUEL  #VALUEI #ALUET | #NUMI  #NUM!
Class A2 #VALUEL  #VALUE!  #VALUEL | #NUMI  #NUM!
ClassB #VALUEL  #VALUE!  #VALUEL | #NUMI  #NUMI
ClassC 082%  020%  043% | 181% 120%
ClassD 088%  020%  040% | 184% 127%
ClassE 1% 084%  072% | 185% 128%
Overall FVALUEL _#VALUEL _#/ALUEL |_#NUWL___#NW!

CiassF (optiona) | 092% __027% __-050% | 181% 3%
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