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Abstract

This contribution provides a summary of a cross-check performed by Qualcomm of Samsung’s fast ROT proposal (JCTVC-D357). The results of our crosscheck matched those reported by Samsung. 
1 Introduction
Samsung’s proposal describes two different methods of reducing the encoding side complexity of ROT. ROT is used only for Intra blocks and is applied on top of the DCT coefficients. For 4×4 blocks, a 4×4 ROT is applied. For 8×8 and higher sized blocks, an 8×8 ROT is applied to the lowest 8×8 frequency coefficients. To reduce the encoder computational complexity of ROT two different methods are proposed. In the first method, which will be referred to as fast ROT, for each intra prediction mode for which R-D is performed, rate-distortion cost is calculated for 4 additional ROT transforms and for each such mode, the best ROT is chosen. This included the option of applying no ROT. Then the intra prediction mode with the best R-D cost is chosen. In the second method, which will be referred to as restricted ROT, the encoder complexity is further reduced by only performing the ROT search for the intra prediction mode with the lowest R-D cost when no ROT is applied.
Results
Results for Intra, random access (RA) and low delay (LD) configurations for both high efficiency (HE) and low complexity (LC) were crosschecked for both the methods. Tables 1 and 2 show the summary of the results for fast ROT and restricted ROT. More detailed coding results can be found in the Excel attachment. The fast ROT method achieves nice B-D improvements at the cost of 60 – 120% higher encoding times (as reported by Samsung) for Intra configurations. The restricted ROT method achieves 1.1% and 1.5% B-D rate improvements for Intra HE and LC configurations, respectively, at the cost of roughly 20% increase in encoding times (as reported by Samsung). A chroma degradation of about 1% is observed for many of the Intra and RA configurations. It is not clear as to why happens.
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Class A -2.3 0.4 0.2 -3.5 0.7 0.5

Class B -1.8 1.2 1.1 -2.9 1.2 1.1

Class C -1.8 1.6 1.5 -2.8 1.4 1.4

Class D -2.0 1.6 1.6 -2.9 1.6 1.6

Class E -1.7 0.5 0.5 -2.8 0.4 0.5

All -1.9 1.2 1.1 -2.9 1.2 1.1

Random access Random access LoCo

Y BD-rateU BD-rateV BD-rateY BD-rateU BD-rateV BD-rate

Class A -1.0 0.6 0.6 -1.4 0.5 0.3

Class B -0.9 1.0 0.9 -1.2 0.6 0.5

Class C -1.0 0.8 0.8 -1.2 0.5 0.5

Class D -0.9 1.2 1.3 -0.9 0.6 0.7

Class E

All -0.9 0.9 0.9 -1.1 0.6 0.5

Y BD-rateU BD-rateV BD-rateY BD-rateU BD-rateV BD-rate

Class A

Class B -0.2 0.0 0.4 -0.2 0.1 0.0

Class C -0.1 0.1 0.2 -0.1 0.0 0.1

Class D -0.1 -0.1 0.4 -0.1 0.2 0.3

Class E -0.6 -0.7 0.0 -0.6 -0.4 -0.2

All -0.2 -0.1 0.3 -0.2 0.0 0.1

Low delay LoCo

Intra LoCo



Intra

Low delay


Table 1: B-D rate results for fast ROT
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Class A -1.3 0.8 0.7 -2.1 0.7 0.5

Class B -1.2 1.2 1.0 -1.6 1.1 0.9

Class C -0.9 1.3 1.2 -1.3 1.5 1.5

Class D -0.9 1.3 1.3 -1.3 1.7 1.7

Class E -1.0 0.7 0.8 -1.6 0.3 0.5

All -1.1 1.1 1.1 -1.5 1.1 1.1

Random access Random access LoCo

Y BD-rateU BD-rateV BD-rateY BD-rateU BD-rateV BD-rate

Class A -1.0 0.6 0.6 -1.4 0.5 0.3

Class B -0.9 1.0 0.9 -1.2 0.6 0.5

Class C -1.0 0.8 0.8 -1.2 0.5 0.5

Class D -0.9 1.2 1.3 -0.9 0.6 0.7

Class E

All -0.9 0.9 0.9 -1.1 0.6 0.5

Y BD-rateU BD-rateV BD-rateY BD-rateU BD-rateV BD-rate

Class A

Class B -0.2 0.0 0.4 -0.2 0.1 0.0

Class C -0.1 0.1 0.2 -0.1 0.0 0.1

Class D -0.1 -0.1 0.4 -0.1 0.2 0.3

Class E -0.6 -0.7 0.0 -0.6 -0.4 -0.2

All -0.2 -0.1 0.3 -0.2 0.0 0.1



Low delay LoCo Low delay



Intra Intra LoCo


Table 2: BD-rate results for restricted ROT
2 Conclusions

We have verified Samsung’s B-D rate results for fast ROT and restricted ROT (JCTVC-D357) proposals. The restricted ROT method seems better than fast ROT method when performance and complexity trade-off is considered. For Intra HE and LC configurations, restricted ROT shows B-D rate improvement of 1.1% and 1.5%, respectively, for about 20% increase in encoding time compared to TMuC0.9.
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