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INTRODUCTION ð TARGET 

RECOGNITION VIDEO (TRV) 

AND ITS APPLICATIONS 

T
a

sk
-b

a
se

d
 v

id
e

o 
First responders 

Police 

Fire 

EMS 

Other public 
safety 

Transit 

Public works 

Medicine Diagnostics 

Private 
sector/industry 

Internal security 

3 



INTRODUCTION - MONITORING 

OF PUBLIC SAFETY USING 

TRANSMISSION AND ANALYSIS 

OF VIDEO CONTENT 
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EFFECTIVENESS OF MONITORING FOR 

CRIME DETECTION, CRIME PREVENTION 

AND PERSONAL SAFETY 

½ Growing societal 
expectations of CCTV having 
impact on:  

¼ Crime 

¼ Antiςsocial behavior 

½ Sources: 

¼ T. Honess, E. Charman, 
ά//¢± ƛƴ tǳōƭƛŎ tƭŀŎŜǎΥ Lǘǎ 
Acceptability and 
Perceived Effectivenessέ 

¼ A. Spriggs et al., άtǳōƭƛŎ 
attitudes towards CCTV: 
results from the Pre-
intervention Public 
Attitude Survey Χέ 

Effective 

and very 

effective 

Not 

effective 

and not 

very 

effective 

Crime 

detection 
74% 21% 

Crime 

prevention 
62% 46% 

Making 

people 

feel safe 

53% 45% 
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QUALITY AS MOTIVATION 
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WHY DO WE NEED SPECIAL 

QUALITY MODELING FOR TRV? 
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240p, 
24 BPP, 
low bitrate: 

ωPerceived 
quality: 
good 

ωRecognition rate: 
bad 

1080p HD, 
24 BPP, 
high bitrate: 

ωPerceived 
quality: 
excellent 

ωRecognition rate: 
excellent 

1080p HD, 
1 BPP, 
low bitrate: 

ωPerceived 
quality: 
bad 

ωRecognition rate: 
excellent 



FRAMEWORK FOR DESCRIBING 

PUBLIC SAFETY VIDEO 

APPLICATIONS 

½ VQiPS (Video Quality in Public Safety) Working Group 

¼ Established in 2009 

¼ Developing guidance for public safety video 
applications 

½ Goal: to link potential public safety video stakeholders 
to most applicable, quality-related 

¼ Research results 

¼ Specifications 

½ Secondary effect of process: identifying areas 
deserving more research 

½ Challenge: making research results understandable to 
public safety practitioners 03/07/2011  

8 



FRAMEWORK FOR DESCRIBING 

PUBLIC SAFETY VIDEO 

APPLICATIONS 

½ Approach taken by VQiPS: to remain application 
agnostic 

¼ Instead of attempting to provide individual answers to 
each of many public safety video applications 

¼ Be based on commonalities between them 

½ Foremost, each application consisting of some type of 
recognition task 

½ Ability to achieve these tasks impacted by many 
parameters 

½ 5 of them selected as being of particular importance 

½ These parameters forming what are being referred to 
as Generalized Use Classes, or GUCs 
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CLASSIFICATION OF VIDEO 

INTO GUC AS PROPOSED BY 

VQIPS 
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COMMON PROCEDURES FOR 

SUBJECTIVE PSYCHO-

PHYSICAL EXPERIMENTS 

½ Goal of test methods for TRV: 

¼ To assess ability to recognize information in video 

¼ ¢ƻ ōŜ ŀƎƴƻǎǘƛŎ ǘƻ ǾƛŜǿŜǊΩǎ ǇŜǊŎŜƛǾŜŘ ǉǳŀƭƛǘȅ 

½ Fundamental rules in assessing quality level of TRV 

¼ Measuring ability of participant to perform task 

¼ Avoiding ambiguity 

¼ Avoiding personal preferences 

¼ Reducing subjective factors 

½ Test methods design described in ITU-T P.912 03/07/2011  
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USE CASES 
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LICENSE PLATE RECOGNITION 

TASK 

Use case introduction 

½ Video recorded using CCTV 
camera 

½ Then streamed in 
constrained conditions 

½Users to perform required 
function successfully 

½²Ƙŀǘ ƛǎ ǇŜƻǇƭŜΩǎ ŀōƛƭƛǘȅ ǘƻ 
recognize car numbers? 

Example frame 
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BRONCHOSCOPIC DIAGNOSIS 

TASK 

Use case introduction 

½ Video-bronchoscopy, 
recording during surgery 

½ Almost motionless image for 
long periods of time 

½ Predisposing such recordings 
to lossy compression 

½ Use of only visually lossless 
compression motion images 

½What is ǇŜƻǇƭŜΩǎ ŀōƛƭƛǘȅ ǘƻ 
recognize visual artifacts? 

Example frame 
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PROCEDURES FOR SUBJECTIVE 

PSYCHO-PHYSICAL EXPERIMENTS 
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PROCEDURES FOR SUBJECTIVE 

PSYCHO-PHYSICAL 

EXPERIMENTS 

½ 30 Source video sequences (SRC) 

½ 30 Hypothetical Reference Circuits (HRC) 

½ H.264 codec used: 40 kbit/s ς lowest bit-rate, 440 
kbit/s ς highest bit-rate 

½ 900 Processed Video Sequences (PVS) 

½ 30 non-expert subjects 

½ Task: recognize car license plate numbers 

½ Procedure: Absolute Category Rating (ACR) like, 
Reference: ITU-¢Σ άP.800 Recommendationέ 
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PROCEDURES FOR SUBJECTIVE 

PSYCHO-PHYSICAL 

EXPERIMENTS 

½ 3 Source video sequences (SRCs) 

½ 8 Hypothetical Reference Circuits (HRC) 

½ MPEG-4 codec used: 80 kbit/s ς lowest bit-rate, 
1280 kbit/s ς highest bit-rate 

½ 24 Processed Video Sequences (PVS) 

½ 9 expert subjects 

½ Task: distinguish between original and 
compressed video sequences 

½ Procedure: Bubble sort like, Reference: D. Knuth, 
άThe Art of Computer Programmingέ 

03/07/2011  

17 



MODELING PERCEPTUAL VIDEO 

QUALITY 
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STATE-OF-THE-ART 

APPROACHES TO MODEL 

RECOGNITION RATES 

Desired J 

Recognition-
Rate = f(Bit-Rate) 

Achieved L 

Recognition-Rate 
= f(Bit-Rate) 

03/07/2011  
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PROPOSED APPROACH 

½ Threshold detection parameter 

½ Probability of: 

¼ Plate recognition with no more than one error ς 
rationale: 

º άno errorsέ ς too restrictive 

º άone errorέ ς reasonable, 36 alternative 
combinations 

03/07/2011  
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PROPOSED APPROACH 

º άtwo errorsέ ς too relaxed, 1296 alternative 
combinations 

¼ Clinician cannot distinguish between original and 
compressed video sequences ς rationale: 

º άOnly visually lossless video sequences considered to 
be of quality suitable for diagnostic purposesέ 

º Reference: aΦ 5ǳǇƭŀƎŀ Ŝǘ ŀƭΦΣ άEvaluation of quality 
retaining diagnostic credibility for surgery video 
recordingsέ 

½ Common method of analyzing results 

½ Fitting of diverse recognition tasks into single quality 
framework 

03/07/2011  
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OBTAINED DETECTION 

PROBABILITY AND MODEL OF 

LICENSE PLATE RECOGNITION 

y = 0.33ln(x) - 0.92 
Rį = 0.81 
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OBTAINED DETECTION 

PROBABILITY AND MODEL OF 

BRONCHOSCOPIC DIAGNOSIS 

y = 0.40ln(x) - 1.75 
Rį = 0.71 
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RESULTS? STANDARDIZATION!  

½ Working towards standards development 

¼ Coordination of various organizations whose goal 
is to create standards for public safety video 

¼ Seeking to create consistent terminology of 
concepts related to  

º Quality of video utility 

º Related equipment 

03/07/2011  
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RESULTS? STANDARDIZATION!  

¼ Determining how existing work can be applied to 
broader class of applications 

½ Enormous work, driven by Video Quality Experts 
Group (VQEG), carried out for past years in area of 
video quality 

¼ New project formed for task-based video quality 
research 

¼ Acronym for this project ς QART: Quality Assessment 
for Recognition Tasks 

¼ QART addressing precisely problem of lack of quality 
standards for video monitoring 

03/07/2011  
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PLANS/ NEXT STEPS 
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WHERE DO WE GO FROM 

HERE? 

QART 

Quantifying 
GUC 

Investigating 
video acuity 

Extending 
test 

methods 

Measuring 
camera 
quality 

Investigating 
H.264 

encoders 

Checking 
ǊŜǎǳƭǘǎΩ 
stability 
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WHAT WE CAN ACHIEVE BY 

THIS? 

03/07/2011  
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PLANS/ NEXT STEPS 
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QUANTIFYING GUC 

(GENERALIZED USE CLASSES) 

½Use Characteristics: 

¼Discrimination Level 

¼Usage Timeframe 

½ Scene content: 

¼ Target Size 

¼Motion 

¼ Lighting Level 
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QUANTIFYING GUC 

(GENERALIZED USE CLASSES) 

½Use Characteristics: 

¼Discrimination Level 

¼Usage Timeframe 

½ Scene content: 

¼ Target Size 

¼Motion 

¼ Lighting Level 
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MAIN GOALS IN QUANTIFYING 

GUC (GENERALIZED USE 

CLASSES) 

½Research on efficient 
algorithms that classify 
video sequences upon 
target size and lighting 
level 

½ Implementation 
of these 
algorithms 

½ Tests 

03/07/2011  
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LIGHTING LEVELS 

MEASUREMENT 
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MOTION LEVELS 

MEASUREMENT 

High 
Motion 

Low 
Motion 
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TARGET SIZE MEASUREMENT 

Å

Å Large 

Å Small 

Å

Å Target 
discriminati
on 
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PLANS/ NEXT STEPS 
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INVESTIGATING VIDEO ACUITY 

½ Metric to quantify effective 
performance of video 
systems 

½ By Andrew Watson, NASA 
Ames Research Center, USA 

½ Based on eye charts 

½ Attempting to correlate 
acuity data to other metrics 
and results: 

¼ PSNR 

¼ SSIM 

¼ VQM 
03/07/2011  
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