Description of the Psytechnics FR model

The Psytechnics’ full-reference video model is an objective measurement algorithm that predicts overall subjective video quality on a scale from 1 to 5, with 1 representing the worst quality (or highest quality difference between reference and processed videos) and 5 representing the best quality (or lowest quality difference between reference and processed videos).
The model first spatio-temporally registers the reference and processed videos. For each frame of the processed video, the alignment procedure identifies the temporally matching frame in the reference video with its associated spatial shifting. The alignment procedure is designed to cope with time-varying spatial and temporal misalignment between reference and processed videos.  Each pair of reference-processed frames is then processed by several modules producing parameters relevant to the perceptual spatial quality, which can be affected for example by digital compression and transmission errors. Additional parameters relevant to the perceptual temporal quality of the video, which can be affected for example by frame freezing, are also extracted from the alignment procedure. All computed parameters are then pooled together in an integration function that produces an overall quality prediction for the processed video.    
The model was submitted to the VQEG Multimedia Test as a command line executable. The Psytechnics’ video model was designed to be fast enough to provide a practical tool to the industry. Although a single-threaded version of the software was submitted to the VQEG Multimedia Test, a multi-threaded version of the software is now available and can produce the quality prediction score faster than real-time, even for VGA resolution. For example, processing of a pair (source/processed) of 8-sec videos takes about 2.2 seconds (QCIF) , 2.7 seconds (CIF), and 5.5 seconds (VGA)  on a PC with dual-core 3 GHz CPU and hard disk in RAID 0 configuration. These durations include the time spent on file reading from disk.
Description of the Psytechnics NR model

The Psytechnics’ no-reference video model is an objective measurement algorithm that predicts overall subjective video quality on a scale from 1 to 5, with 1 representing the worst quality and 5 representing the best quality.
In the no-reference video model, each video frame is processed through several modules producing parameters relevant to the perceptual spatial quality, which can be affected for example by digital compression and transmission errors.  The model also computes parameters relevant to the perceptual temporal quality of the video, which can be affected for example by frame freezing. All computed parameters are then pooled together in an integration function that produces an overall quality prediction for the processed video.
The NR model was submitted to the VQEG Multimedia Test as a command line executable. The code was not optimized in any way and many parameters not used in the calculation of the MOS prediction are computed. Therefore it is difficult to estimate the true speed of the current version of the executable. 
