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Recommendation ITU-T P.912 defines subjective assessment methods for evaluating the quality of one-way video used for target recognition tasks. "Target" refers to something in the video that the viewer needs to identify (e.g., a face, object, or number). Target recognition video (TRV) is video that is used as a tool in order to accomplish a specific goal through the ability to recognize specific targets of interest in a video stream. TRV can be used in various video services such as surveillance, human identification, license plate identification, telemedicine, robot control and remote monitoring and decision making.
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ii	Rec. ITU‑T P.912 (08/2008)
		
FOREWORD
The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of telecommunications, information and communication technologies (ICTs). The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical, operating and tariff questions and issuing Recommendations on them with a view to standardizing telecommunications on a worldwide basis.
[bookmark: iitexte]The World Telecommunication Standardization Assembly (WTSA), which meets every four years, establishes the topics for study by the ITU‑T study groups which, in turn, produce Recommendations on these topics.
The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.
In some areas of information technology which fall within ITU-T's purview, the necessary standards are prepared on a collaborative basis with ISO and IEC.



NOTE
[bookmark: iitextea]In this Recommendation, the expression "Administration" is used for conciseness to indicate both a telecommunication administration and a recognized operating agency.
Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain mandatory provisions (to ensure e.g. interoperability or applicability) and compliance with the Recommendation is achieved when all of these mandatory provisions are met.  The words "shall" or some other obligatory language such as "must" and the negative equivalents are used to express requirements. The use of such words does not suggest that compliance with the Recommendation is required of any party.




INTELLECTUAL PROPERTY RIGHTS
[bookmark: iitexteb]ITU draws attention to the possibility that the practice or implementation of this Recommendation may involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of the Recommendation development process.
As of the date of approval of this Recommendation, ITU had not received notice of intellectual property, protected by patents, which may be required to implement this Recommendation. However, implementers are cautioned that this may not represent the latest information and are therefore strongly urged to consult the TSB patent database at http://www.itu.int/ITU-T/ipr/.



[bookmark: iiannee]  ITU  2009
All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the prior written permission of ITU.
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[bookmark: p1rectexte]Draft revised Recommendation ITU-T P.912
Subjective video quality assessment methods for recognition tasks
[bookmark: _Toc210032798][bookmark: _Toc229898973][bookmark: _Toc229899118][bookmark: _Toc231717021]1	Scope
This Recommendation defines subjective assessment methods for evaluating the quality of one-way video used for target recognition tasks. "Target" refers to something in the video that the viewer needs to identify (e.g., a face, object, or number). Target recognition video (TRV) is video that is used as a tool in order to accomplish a specific goal through the ability to recognize specific targets of interest in a video stream. TRV can be used in various video services such as surveillance, human identification, license plate identification, telemedicine, robot control, and remote monitoring and decision making.
This Recommendation considers three categories of target:
1)	Human identification (including facial recognition).
2)	Object identification.
3)	Alphanumeric identification.
Each of these areas requires specific video test material that spans realistic conditions with stimuli that are carefully chosen to allow multiple scenarios to be created repeatedly with different objects of interest, in different lighting conditions, or with small changes in scene details.
[bookmark: _Toc210032799][bookmark: _Toc229898974][bookmark: _Toc229899119][bookmark: _Toc231717022]2	References
The following ITU-T Recommendations and other references contain provisions which, through reference in this text, constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this Recommendation are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published. The reference to a document within this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.
[ITU-T P.910]			Recommendation ITU-T P.910 (2008), Subjective video quality assessment methods for multimedia applications.
[ITU-R BT.500-11]		Recommendation ITU-R BT.500-11 (2002), Methodology for the subjective assessment of the quality of television pictures.
[bookmark: _Toc210032800][bookmark: _Toc229898975][bookmark: _Toc229899120][bookmark: _Toc231717023]3	Terms and definitions
This Recommendation defines the following terms:
3.1	discrimination class (DC): One of four levels of visual discrimination at which the target can be analysed:
•	Elements of the action – in a very broad and general sense, identification of the series of events that took place.
•	Target presence – recognition/detection of the presence or absence of valid targets.
•	Target characteristics – recognition of unique characteristics of the target (e.g., markings, scars, tattoos, dents, color).
•	Target positive recognition – recognition of a specific instance of the target (e.g., recognition of a person, a specific object, or an exact alpha-numeric sequence).
3.2	scenario group (SG): A collection of scenes of the same basic scenario, with very slight differences between the scenes.
[bookmark: _Toc210032801][bookmark: _Toc229898976][bookmark: _Toc229899121][bookmark: _Toc231717024]4	Abbreviations
This Recommendation uses the following abbreviations:
ACR	Absolute Category Rating
DC	Discrimination Class
SG	Scenario Group
TRV	Target Recognition Video
[bookmark: _Toc210032802][bookmark: _Toc229898977][bookmark: _Toc229899122][bookmark: _Toc231717025]5	Source signal	Comment by Mikołaj Leszczuk: Contribution 69
Test sequences should follow the general principles stated in [ITU-T P.910] and [b‑T1.801.01], which specify that scenes should be consistent with the transmission service under test, and should span the full range of spatial and temporal information. It is critical for the nature of these evaluations that the stimuli used actually reflect the true operational parameters of the conditions under which the video material is collected. If the stimuli used cannot actually cover the entire range of scenarios possible for the application area that one is identifying, the application description has to be explicitly limited. For example, the results should not be generalized. Unlike other subjective assessment methods developed for quality evaluations, this method is directed at the usefulness of the video material to complete a task and not the quality of the video itself.
[bookmark: _Toc210032803][bookmark: _Toc229898978][bookmark: _Toc229899123][bookmark: _Toc231717026]6	Test methods and experimental design
For video that is used to perform a specific task, it may not be appropriate to rate the quality of the video according to a subjective scale such as absolute category rating (ACR) [ITU-T P.910]. The goal of test methods for TRV is to assess the ability of a viewer to recognize the appropriate information in the video, regardless of the viewer's perceived quality of the viewing experience. To assess the quality level of TRV, methods that reduce subjective factors and measure the ability of a participant to perform a task are useful in that they avoid ambiguity and personal preference.
The application of TRV is directly related to the ability of the user to recognize targets at increasing levels of detail. These levels are referred to as discrimination classes (DC). When determining the DC for particular scenarios, one must consider that for a set distance from the camera to the object of interest, the DC directly correlates to decreasing video resolution of the target, and therefore the object is represented by fewer cycles per degree of resolution. Fewer cycles per degree of resolution also means that the object subtends less of the information content of the video, making identification of the target more difficult.
Experimental methods should consist of responding to questions relating to the content in the image or video. The parameter addressed by the question is the target to be recognized.
[bookmark: _Toc210032804][bookmark: _Toc229898979][bookmark: _Toc229899124][bookmark: _Toc231717027]6.1	Multiple choice method	Comment by Mikołaj Leszczuk: Contribution 70
This method is appropriate for all DC levels and target categories (human, object and alphanumeric). For this method, the video is shown above a list of verbal labels representing the possible answers. After presenting the video, the viewers must choose the label closest to what they recognized in the clip. The use of fixed multiple choices eliminates any possible ambiguity that could arise from open questions, and allows for more accurate measurements. 
The number of choices offered to the viewer will depend on the number of alternative scenes being presented. The use of "Unsure" as one of the listed choices is discouraged but allowed. The experimenter should be aware that individual subjects tend to overuse the “Unsure” choice [b-Reference], leading to contamination of results. Consequently, special care must be taken when “Unsure” is one of the listed choices.
An example of the test screen a viewer would see is shown below.
[image: walking_gun]
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[bookmark: _Toc210032805][bookmark: _Toc229898980][bookmark: _Toc229899125][bookmark: _Toc231717028]6.2	Single answer method	Comment by Mikołaj Leszczuk: Contribution 71
If there is a non-ambiguous answer to an identification question, the single answer method may be used. This method is appropriate for alphanumeric character recognition scenarios. A viewer is asked what letter(s) or number(s) was present in a specific area of the video, and the answer can be evaluated as either correct or incorrect. Alternatively, fuzzy logic may be used (e.g. Hamming distance or Levensthein distance), as seen in [b-Leszczuk2014].
Yes or No tests also fall under this method. A viewer may be asked if a certain object was present in the clip, for example. In this method, it is important to ensure that the procedure used to gather the viewers' responses is easy to understand, so that the test interface does not distract from the cognitive processing required for actual identification of the alphanumeric characters or object. Care must also be taken to avoid terminology that may differ from participant to participant. 
The use of "Unsure" as the third possible answer is discouraged but allowed. The experimenter should be aware that individual subjects tend to overuse the “Unsure” choice [b-Reference], leading to contamination of results. Consequently, special care must be taken when “Unsure” is one of the listed choices. 	Comment by Mikołaj Leszczuk: This amendment has not been initially planned as a part of Contribution 70 or 71. Nevertheless, Contribution 70 is applicable to Clause 6.2. This issue has to be further discussed.
An example of an alphanumeric single answer viewer screen is shown below.
[image: license_f2]

[image: SA gui clipped]
[bookmark: _Toc210032806][bookmark: _Toc229898981][bookmark: _Toc229899126][bookmark: _Toc231717029]6.3	Timed task method
A viewer may be asked to watch for a particular action or object to be recognized in the video clip. When the viewer perceives that the target has occurred, a timer button can be pushed. In the timed task, the experimenter is able to determine if the time falls within an acceptable time‑frame for decision making. These time‑frames will be defined by the field in which the video is used, e.g., a person responding to a riot who needs to identify if the crowd has real weapons versus a person who is chasing a car and needs to read the license plate.
[bookmark: _Toc210032807][bookmark: _Toc229898982][bookmark: _Toc229899127][bookmark: _Toc231717030]6.4	Real-time vs. viewer-controlled viewing
Depending on the nature of the task, TRV test methods can be used either in real time, without the ability to freeze or rewind, or they can be used for non real-time analysis. The experiment should mimic the real world application of the video. If the intended use of the video is for analysis, the ability should be provided to the subject under test to control the playing of the test clip.
[bookmark: _Toc210032808][bookmark: _Toc229898983][bookmark: _Toc229899128][bookmark: _Toc231717031]6.5	Scenes
Since TRV is generally used to perform a recognition task, the scenes should contain targets consistent with the application under study. However, because the measurements are focused on a subject's ability to identify objects and actions, the possibility that a viewer may memorize the scene content and use other visual clues to remember the identity of the target must be addressed. Therefore, an individual scene may be replaced by a set of scenes containing multiple versions, with controlled differences between the versions. This is called a scenario group (SG). For example, the scenario could be that a person walks across the field of view carrying an object. The SG would consist of multiple shots using different objects or different people. The number of scenes in a SG should be large enough so that scene memorization is unlikely. An example of three scenes from one scenario group is shown below. The scene content is almost identical except for the single change in the object being held.
[image: camera_walking clipped]
[image: can_walking clipped]
[image: gun_walking clipped]
The content of the scenes should be determined by experts in the application for which the video will be used. These experts should identify critical tasks, critical scenes in which these tasks are accomplished and critical parameters of the scenes. These parameters will be used in the design of the experiment to create the set of multiple choice answers. The scenes should be created in a way that the parameters of interest appear in the video at the resolution that would be realistically expected; that is, the parameters should occupy a realistic percentage of the field of view.
[bookmark: _Toc210032809][bookmark: _Toc229898984][bookmark: _Toc229899129][bookmark: _Toc231717032]6.6	Experimental design
The experimenter should follow the guidelines outlined in [ITU-T P.910].
[bookmark: _Toc210032810][bookmark: _Toc229898985][bookmark: _Toc229899130][bookmark: _Toc231717033]6.7	Reference conditions
The experimenter should follow the guidelines outlined in [ITU-T P.910].
[bookmark: _Toc210032811][bookmark: _Toc229898986][bookmark: _Toc229899131][bookmark: _Toc231717034]7	Evaluation procedures
[bookmark: _Toc210032812][bookmark: _Toc229898987][bookmark: _Toc229899132][bookmark: _Toc231717035]7.1	Viewing and listening conditions
The experimenter should follow the guidelines outlined in [ITU-T P.910].
[bookmark: _Toc210032813][bookmark: _Toc229898988][bookmark: _Toc229899133][bookmark: _Toc231717036]7.2	Processing and playback system
The experimenter should follow the guidelines outlined in [ITU-T P.910].
[bookmark: _Toc210032814][bookmark: _Toc229898989][bookmark: _Toc229899134][bookmark: _Toc231717037]7.3	Subjects	Comment by Mikołaj Leszczuk: Contribution 72
Subjects who are experts in the application field of the TRV should be used. For certain areas of application testing, where neither specific experience nor expertise is required, it is also allowed to use non-expert subjects. Such non-experts must be motivated in other than a professional manner (for example, they will be paid). The validity of this approach is shown in [b-Leszczuk2012]. The number of subjects should follow the recommendations of [ITU-T P.910].
[bookmark: _Toc210032815][bookmark: _Toc229898990][bookmark: _Toc229899135][bookmark: _Toc231717038]7.4	Instructions to subjects and training session
The subject should be given the context of the task before the video clip is played, and told what they are looking for or trying to accomplish. If questions are to be answered about the content of the video, the questions should be posed before the video is shown, so that the viewer knows what the task is.
[bookmark: _Toc210032816][bookmark: _Toc229898991][bookmark: _Toc229899136][bookmark: _Toc231717039]8	Statistical analysis and reporting of results
The statistical analysis for each method will vary slightly. 
Single answer
For single answer conditions, where the answers are correct or incorrect, a statistical metric to determine if the subject is performing above the level of chance for answering correctly should be implemented. "Unsure" answers should be pooled with the incorrect answers. 
Multiple choice
For multiple choice answers, the probability of an incorrect answer needs to be balanced against the ability to answer the questions correctly. The statistic metric in this situation will require an examination of the stability of the answers within and between subject performance metrics. "Unsure" answers should be pooled with the incorrect answers.
Timed task
For the timed tasks, the statistical analysis should incorporate two metrics that will in the end be correlated against each other to understand the impact of correctness versus time taken to perform the task.
The timed factor will be a straight average of time to identify the object, that will then be weighted against the correctness of the answer. For the correctness factor, the same statistical analysis for the single answer conditions will also be applied.
For all conditions a correlation and understanding of the number of cycles per degree or area subtended of the target will be taken into consideration to determine the correlation between success and cycles per degree.
For cases where there are multiple answers, a statistical validity indicator will be required.
[bookmark: _Toc231717040]
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What was on the license plate?
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