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Supplement P.obj-recog to ITU-T <Series letter>-series of Recommendations
<Supplement of P.obj-recog: The usage of the object-recognition ratio estimation model >
Summary
This supplement shows usage in the parametric object-recognition-ratio-estimation model for remote monitoring. The object-recognition-ratio-estimation model estimates whether an observer in a monitoring center can recognize an object (e.g., a person who jumps out onto the road or debris on the road) while viewing the video taken by an autonomous vehicle’s surveillance camera and delivered to the monitoring center. This supplement provides an example of using the object-recognition-ratio-estimation model.

Keywords
Autonomous Driving, Object Recognition, Surveillance Video, Subjective Experiment
1	Scope
This supplement concerns a parametric object-recognition-ratio-estimation model for remote monitoring of surveillance video delivered from autonomous vehicles. The object-recognition ratio is an indicator to check whether the surveillance video delivered to the remote monitoring center is of sufficient quality for remote monitoring around the autonomous vehicle. P.obj-recog provides a model for estimating object-recognition-ratio by inputting video stream and vehicle information. This supplement provides an example of using the object-recognition-ratio-estimation model at a remote monitoring center.
An example of using this model is to alert an observer when the object-recognition ratio falls below a threshold. The object-recognition-ratio-estimation model uses the video stream information (i.e., video bitrate, video framerate, video resolution, packet loss information, and frozen video frame information) of the surveillance video and vehicle information (i.e., vehicle’s velocities) acquired per unit time, and outputs the object-recognition ratio per unit time. If the video quality level is too low for safe remote monitoring, the system needs to notify the operator of the danger or stop the autonomous driving vehicle to ensure safety. Therefore, it is necessary to determine the object-recognition ratio threshold to judge whether safe remote monitoring is possible. 
There are several situations in which thresholds for safe remote monitoring are determined. When a remote monitoring system provider has an object-recognition ratio criterion to be met in autonomous driving, the threshold of object-recognition ratio is set to the criterion. On the other hand, if the provider does not have an object-recognition ratio criterion, it is necessary to determine an object-recognition ratio threshold that the provider will use. Furthermore, there are observers who can recognize objects even with a low object-recognition ratio, and observers who cannot recognize objects even with a high object-recognition ratio. To determine accurate thresholds for each observer, the provider needs to set thresholds according to each observer’s recognition ability rather than setting a uniform threshold. In this case, although determining the object-recognition ratio threshold for each observer is costly, it is possible to perform object recognition accurately for each observer. The method for determining the threshold will be described in Section 6.

2	References
[ITU-T P.912]	Recommendation ITU-T P.912 (2016), Subjective video quality assessment methods for recognition tasks.
[ITU-T P.obj-recog] 	Recommendation ITU-T P.obj-recog (TBD), Parametric object-recognition-ratio-estimation model for remote monitoring of surveillance video delivered from autonomous vehicle.
3	Definitions
3.1	Terms defined elsewhere
3.1.1	object-recognition ratio: The percentage of observers who can recognize objects within the time it is possible to prevent the vehicle from colliding with objects when these objects appear a target distance away from the autonomous vehicle.
3.1.2	target distance: The distance from the surveillance camera that captures the surveillance video to the objects when they appear. 
4	Abbreviations and acronyms
None.
5	Conventions
None.
6	How to set the threshold for object-recognition ratio
TBD



Bibliography

____________________


image1.png




