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1. Introduction

In this document, we present some new experimental results based on the wavelet-based intra frame coding method which has already been presented in [1]. The purpose of this contribution is to show that the proposed wavelet-based coding method, although not yet optimized, provides some significant advantages compared to the intra coding method of the current test model TML4. 

2. Experimental Results

2.1 Experimental Setup

Usually performance evaluations of different coding methods are based on rate/distortion (R/D) comparisons where the distortion of the chrominance components are hidden, although the chrominance information may have a significant contribution to the overall rate. To solve this problem in the coding efficiency evaluation of our proposed intra coding method we made the following experiment. 

By using the current test model, we first generated coded representations of the first frame of each of the test sequences for a set of different QPs {qk, k= 1…N}. In a second step, we fed the measured quadruples (Rk, Y-PSNRk, U-PSNRk, V-PSNRk) in an iterative coding control routine to generate related quadruples for our proposed coding method. Here, we tried to first match the both chrominance PSNR-values (U-PSNRk, V-PSNRk) by varying the quantization parameter of both components accordingly and then, in a final iteration, we adjusted the quantization parameter for the luminance in such a way, that we finally achieved a rate equal to the anchor bitrate Rk. This procedure guaranteed that the objective performance of both methods on the chrominance has been (almost) identical for a given overall bitrate.  
2.2 Rate-Distortion Graphs (more graphs can be found in the associated Excel-file)
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2.3 Performance comparison to JPEG-2000

	Picture
	Rate [bpp]
	JPEG-2000
	HHI-Wavelet
	Gain [dB]

	Hotel 
(720x576x8bit)
	0.25
	30.29
	30.67
	0.38

	
	0.5
	34.15
	34.64
	0.49

	
	1.0
	38.48
	38.58
	0.10

	Goldhill (720x576x8bit)
	0.25
	31.57
	31.72
	0.15

	
	0.5
	34.27
	34.36
	0.09

	
	1.0
	37.79
	37.80
	0.01

	Bike
(2048x2560x8bit)
	0.33
	31.16
	31.32
	0.16

	
	0.64
	35.03
	35.26
	0.23

	
	1.07
	38.64
	38.77
	0.13

	CT 
(512x512x12bit)
	0.5
	55.17
	55.45
	0.28

	
	0.25
	48.28
	48.95
	0.67

	
	0.125
	41.88
	42.91
	1.03

	LANDSAT (1024x1024x8bit)
	2.0
	30.66
	31.05
	0.39

	
	1.0
	25.43
	25.66
	0.23

	
	0.5
	22.23
	22.43
	0.20


Table 1:
Coding efficiency evaluation of our method in comparison with JPEG-2000 (Verification Model VM 7.2 with default parameters for lossy coding)
3. Conclusions

The R/D-plots show that our proposed method has a performance which is for QCIF-resolution at least comparable to that of the current test model. For I-frames in CIF-resolution, however, we achieved significant coding gains of up to 2.5 dB PSNR for the luminance. 

Compared to the emerging still image standard JPEG-2000 [2] our coding method achieved gains up to 1 dB for a test set with pictures of different type (photograph, landscape, medical, satellite, etc.), resolution (up to 5 Mpels) and bit depth (8-12 bit). Note, that the images which we have used for our evaluation are part of the official JPEG-2000 test set. 

To summarize the present status of our wavelet-based intra frame coding method:

· high coding efficiency with up to  2.5 dB gain in Y-PSNR relative to TML4
· additional functionality of spatial scalability (e.g. for a preview mode)
· rather moderate computational complexity
· better (or at least similar) performance than JPEG-2000 (for various image types, resolutions and bit depth)
· can be also applied to residual frames (with some appropriate modifications)
· has still some potential (e.g.  R/D-optimizations, optimizations w.r.t. to chrominance)  
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