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1. Introduction
Adaptive Quantization Matrix Selection (AQMS) [1]-[4] is one of the coding tools integrated in KTA software [5]. This coding tool can improve coding efficiency by adaptively selecting a quantization matrix at each macroblock from either the flat quantization matrix or a specific quantization matrix that is designed at each picture. On the other hand, non-normative quantization optimization techniques such as Adaptive QP [6] and RDO_Q [7] have already been proposed. Adaptive QP selects one optimal quantization parameter (QP) from a set of multiple QPs at each macroblock. RDO_Q is a method of combining Trellis-based rate-distortion optimized quantization and Adaptive QP.

In this contribution, improved AQMS (IAQMS) is proposed. It selects one quantization matrix from four quantization matrices in I, P-slice and from two quantization matrices in B-slice. A set of these quantization matrices is predefined. Thus, it’s unnecessary to perform the quantization matrix design process for the picture. The proposed IAQMS is implemented in KTA software version 1.9. From the experimental results, it is shown that 5.1% bitrate reduction on average can be achieved under the VCEG common coding conditions. Moreover, it is shown that 8.6% bitrate reduction on average is achieved by combining with RDOQ.
2. Improvement of Adaptive Quantization Matrix Selection
KTA1.9 AQMS selects one quantization matrix from two quantization matrices that mean either the flat quantization matrix or the designed quantization matrix at each picture. The proposed IAQMS selects one quantization matrix from four quantization matrices in I, P-slice and from two quantization matrices in B-slice. This extension will be able to achieve the better quantization results based on RD characteristic for the local region in the slice. The quantization matrix is shown in the following equation.
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where SQM means slice level quantization matrix. Any kinds of quantization matrices using the framework of Rec. H.264 can be set in it. MQM means macroblock level quantization matrix. A set of MQM is predefined. (i, j) shows the vertical or horizontal index of each frequency position and LxL corresponds to the block size index such as 4x4 or 8x8. q means the index of macroblock level quantization matrix. q is equal to 0 indicates that the quantization matrix has flat characteristic and all its components are 16. The same set of quantization matrices is applied to both luminance and chrominance components. The index of quantization matrix at macroblock level is signaled to the decoder. When the transform coefficient does not appear in the macroblock, the index of quantization matrix is not signaled.

In [7], Adaptive QP, which selects one optimal QP by performing tentative encoding with multiple QPs, is applied. By reusing the results of the motion estimation process and the mode decision, the implementation technique to avoid increase of encoding complexity is introduced. A similar technique is also applied to the proposed IAQMS when selecting the optimal quantization matrix. Moreover, since the proposal does not need to perform the quantization matrix design process for the picture such as the KTA1.9 AQMS, an encoding algorithm is simplified.
3. Experimental Results
VCEG sequences of QCIF, CIF and 720p60 based on VCEG common coding conditions [8] for High IBBP coding structure are tested. The proposed IAQMS is integrated in KTA software version 1.9. In these experiments, all components of SQM are 16. The bitrate reduction ratio (ΔBitrate) was calculated based on BD-PSNR [9] using BJM add-in supplied in VCEG-AE07 [10]. The simulation results of the KTA1.9 AQMS, IAQMS, the combination of KTA1.9+RDOQ and the combination of IAQMS+RDOQ are shown in Table 1. It’s shown that 5.1% bitrate reduction on average is achieved by using IAQMS. Moreover, 8.6% bitrate reduction on average is achieved by using IAQMS+RDOQ. The bitrate reduction ratio of IAQMS+RDOQ is 2.0% on average compared to RDOQ anchor.
Table 1: Coding efficiency of KTA1.9 AQMS, IAQMS, KTA1.9 AQMS+RDOQ and IAQMS+RDOQ with High IBBP structure for all sequences
	Seuqences
	Size
	Coding efficiency (Δbitrate)

	
	
	KTA1.9 AQMS

(%)
	IAQMS

(%)
	KTA1.9 AQMS+RDOQ

(%)
	IAQMS

+RDOQ

(%)

	container_qcif
	QCIF
	3.15
	4.64
	8.18
	9.17

	foreman_qcif
	
	3.63
	3.88
	7.30
	8.14

	silent_qcif
	
	8.29
	8.39
	11.93
	13.34

	QCIF Average
	5.03
	5.64
	9.14
	10.22

	foreman_cif
	CIF
	3.42
	3.54
	5.87
	6.66

	mobile_cif
	
	5.67
	5.99
	7.95
	9.30

	paris_cif
	
	5.35
	7.66
	10.98
	12.23

	tempete_cif
	
	5.28
	5.20
	7.76
	8.72

	CIF Average
	4.93
	5.60
	8.14
	9.23

	BigShips
	720p
	3.12
	4.19
	6.33
	6.78

	City
	
	2.53
	4.43
	4.24
	5.14

	Crew
	
	2.54
	3.17
	5.81
	6.97

	Night
	
	2.70
	4.18
	6.30
	6.90

	ShuttleStart
	
	5.07
	6.15
	8.41
	9.75

	720p Average
	3.19
	4.42
	6.22
	7.11

	Total Average
	4.23
	5.12
	7.59
	8.59


4. Conclusion
In this contribution, improved AQMS for selecting the quantization matrix at each macroblock is described. Use of the predefined set of the macroblock level quantization matrices makes the quantization matrix design process for the picture unnecessary and the encoding algorithm is simplified. According to the experimental results based on VCEG common coding conditions, the proposed IAQMS can achieve 5.1% bitrate reduction on average and the combination of IAQMS+RDOQ can achieve 8.6% bitrate reduction on average.
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