ITU - Telecommunications Standardization Sector

STUDY GROUP 16

Video Coding Experts Group (Question 15)

_________________

Eighth Meeting: Berlin, 03-06 August, 1999
Document  Q15-H-18

Filename: q15h18.doc

Generated: 22 July ’99

Question:
Q.15/SG16

Source:
Karl O. Lillevold
Intel Corporation
Tel:
Email:
503-264-7923
karl@lillevold.com

Title:
Intel H.26L Simulation Results for Telenor Proposal

Purpose:
Information

_____________________________
Introduction

In document Q15-F-11 (Seoul) Gisle Bjøntegaard presented the first version of the H.26L proposal from Telenor Satellite Services. In document Q15-G-25 (Monterey) an enhanced version of this proposal was presented. Since the results looked promising, we decided to implement our own simulation software to compare with implementations of existing standards.

Implementation

The descriptions in document Q15-F-11 and Q15-G-25 are not detailed enough to implement the proposal without errors and obtain 100% match with the bitstreams and decoder that Telenor provided before the Monterey meeting. However, with the help of some communication with Gisle Bjøntegaard and Inge Lille-Langøy, and a little trial and error, these minor issues were resolved, and 100% bitstream compatibility was achieved. This document will not list the small changes needed relative to the two documents from Telenor or the minor omissions or errors that we found during the implementation.

The improvements to Telenor’s proposal as presented in Q15-H-10 (Berlin) are not included in our implementation or the results below.

Results

Simulation results were obtained using the same sequences and frame rates presented in Q15-G-25. 

In the figures below, the captions’ meanings are:

“Intel” = Intel’s implementation of Telenor’s H.26L proposal as presented in Monterey (Q15G25)

“Telenor” = Telenor’s results as reported in Q15G25.XLS

“Anchor” = Anchor performance as reported in Q15G25.XLS

Conclusions

As can be seen from the results, the compression performance that we achieved is very close to the performance reported by Telenor. There is a slight degradation in the Silent sequence that could be caused by a mismatch in the number of frames compressed. We used 300/30fps original frames compressed at 15 fps for Silent and 10 fps for the other QCIF sequences, resulting in 150 and 100 compressed frames, respectively. Interestingly, if we compress 100 frames instead of 150 frames for Silent, the results are a much better match, and we included this graph in the PSNR plot for Silent. For Paris 1065/30fps original frames were compressed at 15 fps.

We were impressed with both the subjective and objective improvements that can be achieved with this simple and elegant algorithm. Our opinion is that Telenor’s proposal is a good candidate as a starting point for the Test Model in the H.26L work.
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26

27

28

29

30

31

32

33

34

35

36

37

38

39

010203040506070

Bitrate [kbit/sec]

PSNR [dB]

Intel

Telenor

Anchor


[image: image5.emf]Silent QCIF  15 fps

27

28

29

30

31

32

33

34

35

36

37

38

39

1030507090110

Bitrate [kbit/sec]

PSNR [dB]

Intel 150fr

Telenor

Anchor

Intel 100fr


� EMBED Excel.Sheet.8  ���




















File:q15h18 (2).doc
Page: 1
Date Printed: 07/23/99

[image: image6.emf]Paris CIF  15 fps

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

0100200300400500600700

Bitrate [kbit/sec]

PSNR [dB]

Intel

Telenor

Anchor

_994144229.xls
Chart2

		59.6513		6.531		6.89

		42.9761		10.912		12.15

		27.322		18.066		19.42

		17.0424		26.086		29

		10.1406		39.088		42.16

		6.82464		54.707		55.44



Intel

Telenor

Anchor

Bitrate [kbit/sec]

PSNR [dB]

Hall QCIF  10 fps

39.89

28.18

28.17

38.46

31.16

31

36.33

34.02

33.4

33.43

36.12

35.31

30.52

38.1

37.28

28.17

39.39

38.93



Sheet1

		Results using Telenor's H.26L proposal

		Karl Lillevold 07/19/1999

		Intel = Intel's implementation of Telenor's H.26L proposal from Monterey (Q15G25)

		Telenor = Results as reported in Q15G25.XLS

		Anchor = Anchor performance as reported in Q15G25.XLS

		Foreman QCIF 10 fps

				Intel

		12		161.66		38.7		43.1		42.31

		14		122.41		37.16		42.01		41.28

		17		82.04		34.95		40.36		39.67

		21		50.09		32.22		38.78		38.43

		25		31.51		29.67		37.9		37.41

		28		22.26		27.73		37.14		36.65

				Telenor Monterey

				140.22		37.86

				106.746		36.34

				72.524		34.11

				49.738		32.01

				30.381		29.43

				18.839		26.82

				Anchor

				159.13		37.65

				118.42		36.08

				81.95		34.16

				54.4		32.27

				34.18		29.93

				19.27		27.35

		Hall QCIF 10 fps

				Intel

		12		59.6513		39.89		42.87		41.23

		14		42.9761		38.46		42.08		40.24

		17		27.322		36.33		40.93		38.98

		21		17.0424		33.43		39.68		37.82

		25		10.1406		30.52		38.75		37.08

		28		6.82464		28.17		38.4		35.96

				Telenor Monterey

				6.531		28.18

				10.912		31.16

				18.066		34.02

				26.086		36.12

				39.088		38.1				62.7636		39.82

				54.707		39.39				46.4711		38.45

				Anchor						27.8767		36.35

				6.89		28.17				16.8828		33.44

				12.15		31				10.3458		30.54

				19.42		33.4				6.68929		28.18

				29		35.31

				42.16		37.28

				55.44		38.93

		Container QCIF 10 fps

				Intel

		12		61.4513		38.66		42.91		42.93

		14		43.2408		37.16		41.6		41.69

		17		26.0864		35.06		39.77		39.79

		21		13.821		32.2		38.14		38.44

		25		7.6501		29.59		36.76		37.62

		28		4.78626		27.33		36.32		36.61

				Telenor

				5.07		26.98

				8.784		29.75

				15.432		32.5

				24.181		34.58

				38.806		36.63

				53.827		38.05

				Anchor

				6.01		27.17

				11.99		30

				20.55		32.39

				31.91		34.24

				48.98		36.15

				69.19		37.73

		Silent QCIF 15 fps

				Intel 150 frames								100 frames

		12		109.25		38.77		41.9		41.34		104.349		38.83		42.25		41.6

		14		84.2907		37.23		40.62		39.98		80.425		37.31		40.86		40.2

		17		57.2774		35.03		39.15		38.13		53.9143		35.06		39.67		38.45

		21		34.2765		32.29		37.95		36.97		31.9717		32.35		38.27		37.17

		25		20.2864		29.79		37.23		36		18.8662		29.81		37.5		35.96

		28		13.2455		27.75		36.47		35.24		12.1422		27.85		36.42		35.02

				Telenor

				11.607		27.4

				20.499		30.1

				35.448		32.68

				52.764		34.78

				77.244		36.99

				98.85		38.48

				Anchor

				11.95		27.95

				21.78		30.31

				35.64		32.46

				54.57		34.26

				79.61		36.24

				106.93		37.93

		Paris CIF 15 fps

				Intel

		12		515.54		38.55		41.67		41.44

		14		399.7		37.01		40.45		40.2

		17		270.1		34.29		38.39		37.89

		21		157.29		31.22		36.9		36.37

		25		88.02		28.23		35.6		35.04

		28		54.9		26.18		34.81		34.28

				Telenor

				48.67		25.91

				90.57		28.77

				165.26		31.7

				250.25		34.03

				366.37		36.4

				467.51		37.96

				Anchor

				53.48		25.78

				108.87		28.6

				186.56		31.11

				288.07		33.23

				418.15		35.45

				552.16		37.29
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