VQEG Hybrid Project Check List for Evaluation Databases
This overview is meant as a list of check points that need to be considered when creating materials for the Evaluation Phase for the VQEG Hybrid project. It is not exhaustive and therefore not meant as a replacement for the Test Plan.
The goal is to raise awareness for some points regarding the generation of materials for databases. In any case the Test Plan should be considered for details. Therefore relevant (maybe not all) sections in the Test Plan are given for the topics in this overview.
Bit Stream Conformance (Test Plan Sec. 7.2ff)
General:
· Although only the video quality is to be rated by the models, audio streams may be present in the bit stream.
· Packets that are not related to the PVS or audio stream must be filtered out.
· If the PVS must be embedded into a larger video feed for streaming over a certain (hardware) system, all the packets that are not related to the actual frames of the PVS must be filtered out.
· In case that packets are filtered out, care must be taken that the resulting bit stream is still a valid and conforming bit stream. This is of course not true when transmission errors occur.
· The following protocols are allowed:
Multimedia Applications (VGA / WVGA):
· Available protocols: 

· RTP/UDP/IP

· RTSP/RTP/UDP/IP

· The RTP marker bit must indicate the end of the video frame.
· The RTP timestamp must be set according to DTS, which means must be monotonically increasing.
· Every packet of one video frame must have the same RTP timestamp.

· RTP encryption: the RTP payload is encrypted, but the RTP header is not encrypted.
IPTV Applications (HD):

· Available protocols: 

· MPEG2-TS/RTP/UDP/IP

· MPEG2-TS/UDP/IP

· In case of MPEG2-TS/RTP/UDP/IP: The RTP marker bit may indicate the end of the video frame, but may also be set for every RTP packet

· RTP timestamp must be set according to DTS, which means it must be monotonically increasing.
· Every packet of one video frame may have the same RTP timestamp or the timestamp may be increasing with every packet.

· PES or TS encryption:

· PES encryption: The Packetized Elementary Stream (PES) payload is encrypted, which means TS header and PES header are not encrypted.
· TS encryption: The Transport Stream (TS) payload is encrypted, which means the TS header is not encrypted.
Available conforming Tools 

At the moment, the following tools can (with correct settings) provide outputs that are conforming to the Hybrid Test Plan:

Streaming Server (Protocols, UDP/IP omitted for readability)
· VLC (MPEG2-TS/RTP, RTP)

· Sirannon (MPEG2-TS/RTP, MPEG2-TS/UDP, RTP)

· Live555 (RTSP/RTP)

· Darwin (RTSP/RTP)

Packet Loss Simulation
· Manual removal of packets, e.g. using Wireshark

· Telchemy packet loss simulator (tpkloss)
Bit Stream Encryption Simulation
· Telchemy scrambling tool (tscramble)
Bit Stream Demuxers
Extract the H.264 Annex B bit stream from PCAP file for Off-Line decoding or validity check
· AnnexBExtractor (This is the official tool and must be able to handle all evaluation data with possible bug fixing).
· PCAPtoTS (PCAPtoTS tools may be used until the AnnexBExtractor can handle all evaluation data).
Encoding / Decoding (Sec. 7.1, 7.3, 7.7)
· Only H.264 / MPEG-4 Part 10 will be tested.
· Reference Decoders: JM 16.1 as modified by Ghent University and FFMPEG.
· Suggestions (not normative) for bit rates, frame rates and coding profiles:
· Mobile Applications:

· Bit rates: 128 kbps to 2 Mbps
· Frame rates: 30, 25 15, 12.5 10, 8 fps

· H.264 profiles: Baseline for VGA and Baseline/Main profiles for WVGA
· IPTV Applications:

· Bit rates: 1 Mbps to 30 Mbps
· Frame rates: must be equal to SRC frame rate

· H.264 profiles: High profile

Pre-Processing (Sec. 7.5)
· Filtering

· Transcoding: Transcoding at higher bit rates is allowed. The ratio of the original bitrate to the final bit rate must not be smaller than 1:2.5. For example, transcoding 1 Mbps bit streams at 2.5 Mbps is allowed while transcoding 1 Mbps bit streams at 3 Mbps is not allowed

Post-Processing (Sec. 7.6)
· Color space conversion
· De-blocking

· Decoder jitter

Processing for Transmission (Sec. 7.5, 7.6, 7.9)

· Color space conversion: Typical MPEG codecs use the I420 format. When UYVY video sequences are inputted into FFMPEG, it will automatically convert them to the I420 format, and convert decoded PVS back to the UYVY format.

· Scaling: Down-scaling of SRC before encoding followed by up-scaling back to the original SRC resolution is allowed if video quality is equivalent to or better than that of encoding at the same bit rate without scaling.

SRCs (Sec. 6)

· Use testplan text
· Color space format: UYVY

· Duration (Sec. 7.12, Sec. 6.2):

· No rebuffering: Raw SRC 14s, edited SRC and PVS 10s.
· Rebuffering: Raw SRC 19s, edited SRC 15, edited PVS 15 to 23s.
Generation of PVS

There are two possible ways of generating a PVS: On-line grabbing and Off-Line decoding.

· On-Line grabbing: While streaming the PVS is grabbed from the screen, the player, the set top box or similar. This is the preferred way as it is closest to a real life application. But it is technically demanding as one needs to dump the generated PVS in real time without additional distortions. Often, it is not possible to access the point in the system where the PVS can be grabbed from.

· Off-Line decoding: The PVS is generated from the bit stream contained in the PCAP file. One option is to extract H.264 bit stream from the PCAP file and to decode it with the desired decoder. This has the advantage that the PCAP file will always be available and that there is no real time constraint. But it also has some disadvantages: Standalone decoders can be used for PVS generation, but in this case it is difficult to reproduce effects introduced by real-time playback. Most importantly effects such as rebuffering must be simulated in an extra processing step in a realistic manner in such a way that impairments due to transmission errors (e.g., rebuffering, freezing, etc) in the PVSs are consistent with the information of pcap files. 
Distortions (Sec. 7.10f) 
· Coding distortions

· Distortions introduced through packet loss

· Packet delay which might result in freeze with skipping or rebuffering

· Rebuffering is allowed for multimedia applications only

· Distortions from Pre- and Post-Processing

· Distortions introduced through playback

· Frame rate reduction (multimedia applications only)

PVS Contraints (Sec. 8.1)

See Test Plan

Bit Stream Constraints (Sec. 8.2)

Apart from the conditions that need to need to be fulfilled for the undistorted bit streams (see above) there are some constraints for the distorted bit streams.

Bit streams are valid if the number of decoded frames, using the reference decoder with Off-Line decoding, is at least 50% of the expected frames. The actual PVS can be generated with a different decoder but needs to fulfil the PVS constraints.
