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ITU-T SG9 is pleased to inform FG-IPTV that SG9 is developing hybrid perceptual/bit-stream models for objective video quality measurements (J.bitvqm). The models use bit-stream data in addition to processed video sequences. From the bit-stream data, the models can obtain additional information on the codec type, bit rate, frame rate, some transmission errors, and spatial/temporal shifts. Consequently, such models may provide improved performance in terms of accuracy and speed compared to objective video quality models which use only decoded video. 

In order to use a hybrid model in IPTV applications, it is required that an IPTV terminal or monitoring equipment should provide bit-stream data to the hybrid model. This document describes such input requirements for the hybrid perceptual/bit-stream models. It is proposed that these requirements should be incorporated into IPTV requirements for quality monitoring.

It is expected that Recommendations for hybrid perceptual/bit-stream models will be available in 2008. 

Requirements for hybrid perceptual/bit-stream models
In the current objective models for video quality measurements, an NR model is provided with decoded video sequences. In an RR model, features extracted from source video sequences and decoded video sequences may be provided. In an FR model, source and decoded video sequences are provided. On the other hand, it is also possible that an objective model may have access to bit- stream data from which the model can obtain additional information on transmission errors (e.g., delay, packet loss), codec parameters (e.g., type, bit-rates, frame rates, codec parameters), etc. This kind of information is easily available from bit-stream data at the receiver. It is expected that such models may provide improved performance in terms of accuracy and speed compared to objective video quality models which use only decoded video sequences.
If an IPTV terminal or monitoring equipment is to use such a hybrid perceptual/bit-stream model for quality monitoring, it should provide bit-stream data to the model. The input requirements for hybrid perceptual/bit-stream models are shown in Figs. 1-3.
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Fig. 1. Input requirements for FR hybrid perceptual/bit-stream model.
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Fig. 2. Input requirements for RR hybrid perceptual/bit-stream model.
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Fig. 3. Input requirements for NR hybrid perceptual/bit-stream model.

In order to improve the accuracy of objective models, it is also possible to transmit video quality scores of the compressed video data which are transmitted (Fig. 4). It has been reported that if video quality measurements are made every half second, they will provide sufficient information on the video quality of the processed video sequence. If there is no transmission error, the video quality at the receiver would be the same as that of the transmitted video sequence. If transmission errors occur, the received video sequence suffers from both compression impairments and transmission error impairments. With video quality scores available, an objective model which measures the video quality of the received video sequence may be improved, particularly for NR models. The video quality scores can be transmitted as meta-data. Alternatively, they can be transmitted using watermark techniques.
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Fig. 4. Generating and transmitting video quality scores of compressed data.

If an IPTV terminal or monitoring equipment are to use these objective models for quality monitoring, the input requirements are shown in Figs. 5-7.
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Fig. 5. Input requirements for FR hybrid perceptual/bit-stream model which uses video quality scores of transmitted compressed video data.


[image: image8.emf]featuresextracted

fromsource

decoder

channel

PVS

Hybrid

perceptual

bit-stream

RR

model

video

qualityscores

bit-streamdata

VQM


Fig. 6. Input requirements for RR hybrid perceptual/bit-stream model which uses video quality scores of transmitted compressed video data.


[image: image9.emf]decoder

channel

PVS

Hybrid

perceptual

bit-stream

NR

model

video

qualityscores

bit-streamdata

VQM


Fig. 7. Input requirements for NR hybrid perceptual/bit-stream model which uses video quality scores of transmitted compressed video data.
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