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Motivation
Effective  and meaningful  performance evaluation and validation is  an important  open
challenge for activity analysis and event recognition algorithms applied to security and
surveillance applications  (the so called smart CCTV). This challenge is mainly due to the
limited  number  of  commonly  accessible  datasets  and  the  lack  of  standard  evaluation
protocols. Because the accuracy of activity analysis and event recognition results is highly
data  dependent,  algorithms  need  to  be  evaluated  with  large  test  corpora  containing
significant statistical data variability.

In a period in which the demand for effective security solutions is  increasingly
growing we have been witnessing a considerable increase in datasets availability; however
their  size  is  still  too limited for  guaranteeing that  the results  can lead to a  conclusive
validation  of  the  performance  of  an  algorithm.  Moreover,  the  use  of  these  dataset  for
formal performance evaluation is still too fragmented to provide the expected benefits for
the research community to progress faster. In fact, although important efforts have been
devoted to the design of evaluation metrics and to the comparison of algorithms (such as
in  the  CLEAR  evaluation  campaign,  the  ETISEO  project,  the  TRECVID  and  i-LIDS
benchmarking  efforts,  and  the  AVSS  challenges),  researchers  are  not  using  them
systematically yet. 

Metrics for the evaluation of machine vision algorithms applied to surveillance are
important and the research community needs to address issues related to the definition of
appropriate datasets, their distribution and the consideration of potential privacy issues.
These challenges are becoming even more important now with the growing interest in new
sensor modalities, such as range, thermal, multispectral and millimetre wave imaging.

The special issue 
The aim of this special issue of the BMVA Annals is to provide information about recent
algorithms, results, protocols and datasets for the evaluation and validation of computer
vision algorithms for security and surveillance. The contributions of this issue describe
recent works on performance evaluation, datasets generation and distribution for indoor
and outdoor  surveillance,  as  well  as  experiences  in  performance  evaluation  for  video
analytics algorithms.   
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The first group of contributions present and discuss evaluation datasets and their
annotation. The paper “ViSOR: Video Surveillance Online Repository” describes the Video
Surveillance Online Repository (ViSOR) and the associated open platform for annotating
and distributing videos.  The repository has an interactive web interface that  facilitates
browsing and performing queries by concepts and by keywords. Moreover, a performance
evaluation utility integrated in the system is based on the de-facto standard ViPER-PE tool.

Active range sensors provide depth information that enables disambiguation of
occluding objects and better scene measurements under varying illumination. The paper
“Active  range  imaging  dataset  for  indoor  surveillance”  presents  a  dataset  for  indoor
surveillance applications acquired by a range camera that allows one to measure, model
and describe scenes in three dimensions. 

Observing and understanding the behaviour of multiple interacting people is an
important objective of smart CCTV: the paper “The BEHAVE video dataset: ground truthed
video for multi-person behaviour classification” discusses the issue of annotating datasets for
assessing video analysis algorithms that estimate the behaviour of groups of people. The
paper describes the contents and the format of the dataset, and presents an example of use
the data.

The  second  group  of  contributions  reports  on  comparative  evaluations  of
algorithms and on the potential definition of performance requirements from an end-user
perspective. The paper “Quantitative evaluation of different aspects of motion trackers under
various challenges” studies the errors of two specific algorithms and discusses performance
evaluation metrics that aim to identify modules that need adjustment for single-camera
tracking. In the case of multi-camera tracking, the reduction of the uncertainty about the
position of a moving object across the network of cameras is of great interest. By modelling
the topology of the network, the paper “Performance evaluation of tracking for public transport
surveillance”  proposes  an  error  propagation  analysis  to  determine  the  minimum
performance requirement for each component of a multi-camera tracker and evaluates it
on simulated data.

Summary
The  contributions  of  this  special  issue  show  that  the  interest  in  formal  performance
evaluation of algorithms for image-based security and surveillance is increasing rapidly.
As the diffusion of performance protocols and validation datasets is a fundamental factor
for  progress  in  this  research  area,  the  SPEVI  initiative  has  set  up  a  website,
http://www.spevi.org, to facilitate the distribution of publicly available benchmark
datasets and evaluation tools to the research community. The goal of this initiative (that
was supported by the UK Engineering and Physical Sciences Research Council (EPSRC),
under grant EP/D033772/1) is to allow a widespread access to common datasets for the
evaluation and comparison of algorithms.
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