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Abstract: This contribution provides a discussion paper on the Generalized Use Classes (GUC’s) developed by the Video Quality in Public Safety (VQiPS) working group to classify public safety video content.
Discussion on Generalized Use Classes

The fundamental premise of the VQiPS Generalized Use Classes is that use cases for seemingly different applications have similar quality requirements. This means that, upon closer examination, seemingly disparate video applications may actually have the same minimum requirements to perform a desired recognition task. While one video application may seem unique, it almost certainly has features common to other video applications. For example, identifying license plates and monitoring wildfires seem to be very different applications; however, they have many common minimum video requirements. Thus, users can develop performance specifications based on a definite set of Generalized Use Classes. This eliminates the need to create separate performance specifications for every possible application because there are specific Generalized Use Classes that exist. 

Using this theory, VQiPS presents a finite set of questions that will lead the user to identify an appropriate Generalized Use Class. These questions are related to how the user intends to use the video images and includes questions related to common aspects such as target size, motion, lighting level, usage timeframe, and discrimination level. 
A use class consists of important aspects of specific use cases that are common to other use cases, and generalizations can be made between them. All use cases have an analyst and a scene under observation. The generalized aspects are derived from both the analyst’s intended use of the video (Use Characteristics) and what is in the scene under observation (Scene Content). VQiPS describes five Generalized Use Class Aspects, each of which can impact the quality of the video content as seen and used by the end user. 

Use Characteristics 

1. Discrimination Level: Video may be used to identify a wide range of detail, from motion detection to positive identification of a person for forensic evidence. Not every video system needs to perform positive identification. The video system selected should conform to the application requirements, without over- or underspecifying the system. While there are many ways to specify the discrimination level required, VQiPS suggests four levels of discrimination as follows: General elements of the action, Target class recognition, Target characteristics, and Target positive identification. To what level of discrimination does the user need to recognize the target? If a user needs to determine only whether there are people present in a scene, “General Elements of the Action” would suffice. If the user requires large-scale recognition, such as the distinction between a car and a van, then “Target Class Recognition” fits the users’ system needs. A value of “Target Characteristics” indicates the need to recognize gender and markings, and distinguish smaller actions, and “Target Positive ID” indicates the most specific discrimination level.
2. Usage Timeframe: VQiPS makes a distinction between video which is used live and video which is recorded for later examination. Clearly, the difference between these two modes of using video may lead to different quality requirements. Recorded video may be used for forensic or training purposes while live video may be used for tactical purposes. 
Scene Content 

3. Target Size: The size of the region of interest (target) with respect to the size of the field of view directly affects the ability to recognize that target when the camera is at its maximum optical zoom. The larger the target, relative to the field of view, the more details can be discerned. The perceived target size is dependent on the actual target size, its distance from the camera, and the camera’s field of view. VQiPS has done some work to develop measurements to more precisely define target size. The GUC’s defined by VQiPS make a coarse, binary distinction between “large” and “small” targets. 
 4. Motion in the scene: Motion can come from the target (e.g., a car driving by), the background (e.g., a large crowd), or from the camera itself moving (e.g., a dash-mounted camera in a police car). Motion affects the length of time a desired target is shown in the video frame, and can cause the target to blur. The level of motion in a particular piece of video content can have a huge impact on the performance of a video coder. High motion can be caused by either many moving objects within the scene or a single object moving quickly. The VQiPS GUC’s make a coarse, binary distinction between “high” motion and “low” motion scenes. Low motion has been interpreted in PSCR experiments to mean that the targets of interest are essentially stationary.
5. Lighting Level: Lighting levels can vary from very dark (e.g., night-time or indoors) to very bright (e.g., daylight or spotlight), affecting the ability of the camera to capture the image. The presence of both very bright areas and very dark areas in the frame simultaneously is known as high dynamic range, and can impair target recognition. Additionally, lighting can change throughout the course of a day in surveillance applications (which can impact whether a particular target is even visible), or very rapidly within a dark scene where flashing lights are present. Rapid variations in lighting can greatly impact the performance of a video coder in a way which is similar to very high motion. VQiPS defines three lighting levels as follows: Constant lighting—High, Constant lighting—Low, Variable lighting. 
More information is available in “Defining Video Quality Requirements: A Guide for Public Safety,” available at http://www.pscr.gov/outreach/vqips/vqips_guide/downloads/3aVideoUserRequirementGuidedoc.pdf 
