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Executive Summary

This is the Second Evaluation Report for the ADVISOR project. It provides the second intermediate
evaluation performed by the end-users associated with the project, i.e. STIB (metro of Brussels) and TMB
(metro of Barcelona).

ADVISOR is a project that intends to improve management of public transport networks through the
improved use of CCTV cameras. The project will undertake to integrate several developments in picture
content detection and analysis with technologies for annotating video images, and presenting them for
inspection by CCTV operators when trigger events occur. Metro stations will be used as experimentation
sites for test beds and a demonstrator.

The goal of ADVISOR is to assist human operators by automatic selection, recording and annotation of
"interesting” images such as "abnormal” crowd and individual's behaviours.

The ADVISOR system will be made available to End-users through an appropriate Human Computer
Interface (HCI) that will allow them to activate some functions and also to be alerted by the system as new
interesting events or incidents are detected. This HCI will be used to let them evaluate the system three
times during the project timescale.

Three main evaluation milestones have been programmed respectively after the completion of Test Bed
1, Test Bed 2 and Final Demonstration prototypes. They are conducted according to the Evaluation Plan
described in Deliverable R8.1.

A second intermediate evaluation has been organised to capture the End-user feed-back when the Test
Bed 2 set of developments were ready. As mentioned above, this was the second milestone where all the
developments available at that point were put together and made available to all the project partners and
attendees. The first difference from. the first intermediate evaluation was that, this time, the developments
were integrated with each other. The second difference was that it has been possible to evaluate, at least
partly, the system quantitatively.

Test Bed 2 was, by its nature, still an incomplete prototype and it was therefore not easy, especially for
non-technical people, to differentiate the several software modules running together on many details, i.e.
to differentiate the capture, motion detection, tracking, behaviour recognition and archiving modules.
Moreover, due to the level of development achieved so far, only a part of the full evaluation process was
possible (e.g. it was not possible to evaluate co-operation in a multi-user architecture with only one HCI).
Nevertheless, this second intermediate evaluation has been conducted according to the Evaluation Plan.

Reactions to ADVISOR presentation have been very positive both from STIB and TMB. Some of the
evaluators involved in the process were not previously aware of ADVISOR. Most of them did not work
actively in the project. This makes us quite confident that their opinions and feed-back are reasonably
objective and could not be influenced by their own involvement in the work done.

Although the scope of this second evaluation was still limited, it has been useful to refine a number of
issues, especially those concerning the Human Computer Interface specification. This will be reflected in
producing a second release of Deliverable R5.1.

From the evaluation, we identified a humber of actions to improve various aspects of the system. These
were mainly to :

- better focus the detection on cameras that monitor sensible places

- modify a number of wordings, messages, commands, controls and messages to improve the
interaction between the HCI and the other modules of the system (especially the archiving and
the behaviour recognition software)

- implement some key functions already foreseen in the original specifications but not yet
implemented in the Test Bed 2 intermediate version (like bookmarking for example)

This demonstrated that, as expected, the second intermediate evaluation also provided feed-back to the
core ADVISOR software that will be taken into consideration for the final demonstration.

Issue 1 Page 2
24 January 2003



Second Evaluation Report 3‘"3% ADVISOR-DOC-036

Annotated Dipital Video for inteligent Surveillance and Optimised Retrieval

Table of Contents

1  DOCUMENT OVERVIEW. . .cttutttueeetteeetiaesetnaesstnaesstnaesssnaesannaeeannaeeanaesanaeennaeeennaaesnnns 5
I =T £=Y =Y o o] ST P 5
1.2  Abbreviations and DefiNitioNS .........ccoiiiiiiiiiiiii e 6

P22 |\ =T 11T [ 7
2.1  ADVISOR PrOJECE OVEIVIEW ....cceviiiiiiiiiiiiiiiiiiiiiiiie ettt ettt ettt ettt 7
2.2  ADVISOR WOrK-PacKage 8.........cciiiiiiiiiiiii ettt eeat e e e e e eeeens 7
2.3 Other work-packages linked with Evaluation and Assessment..........ccccccceeeveeeeeeeenns 8
2.4 ProjeCt ASSESSIMENL ......coiiiiiiiii i e e e e e e e e e e e e et e e e e e e e e e e et b s e eeeeeeeeatbaa e eaaaaeeeenes 9

3 SECOND EVALUATION REPORT ...uuiiiiiieceiii e e e et e e e e e e e e e e e e e e e e e eanaeeennns 11
3.1 Definition of the End-user requirements for Test-Bed 2.............ccccvvviviiiiiiiiiiiiiinnns 11

3.1.1 Required events to be detected for TESt-BEA 2 .......ccovvviiiiiiiie e 12
3.1.2  Required general rules of design for TeSt-Bed 2 .........cccceeeiiiiiiiiiiiiiiee e 12
3.2 Description of the system for Test-Bed 2 ...........coeeiiiiiiiiiiiiiii e, 13
3.21 GENEIAI OVEIVIBW ....tieiiieee ettt ettt ettt e e e e e e s et bbbt e e e e e e e s s bbb be e e e e e e e e annbereeeaeas 13
3.2.2 Capture and Vide0 StrEaAMING .....ccieoi ittt e e sabereeeeeas 14
3.2.3 Maching ViSION PrOCESSING .....cccciiiiiiiiiiiiiiae ettt e e e e e r e e e e e e 15
3.24 Archive, Search and RetrieVal (ASR) .......cooiiiiiiiiiie e 15
3.25  Human Computer Interface (HCI) ... 16
3.3 Definition of the evaluation objectives and criteria for Test-Bed 2 ..........ccccceeeveeees 17
3.4  Evaluation methodolOgy ......cccooeeiiiiiiiiiee e e 18
34.1 The evaluators INVOIVEM ... 19
3.4.2 The evaluation INAICALOTS .........c.uuiiiiiee e e e e e e 19
3.4.3 EVAIUALION CAPIUIE ...ttt e e et e e e e e e st be e e e e e e e e aans 24
3431 Description of the process for TES-BEU 2.......cc.oiiiriiiiee et e 24
3432  Datagathering PrOtOCOI .......cciueiiieiirieieiiriees ettt b bbbt ne et 24

3.5 Data Analysis fOr TESE-BeA 2......cooeeiiiiii i e e e eeaeenees 28
3.6 Evaluation Results Reporting for Test Bed 2........ccoooeeiiiiiiiiiiiiiiieeeeeeeeiiee e 28
3.6.1 USETUINESS CHEEIIA. ..ceie e ittt e e e e e e e s s abb e e e e e e e e aaas 29
3.6.1.1 Tableof individual evaluations Of USEFUINESS..........ccoiiiiiiiiee e e 29

Issue 1 Page 3

24 January 2003



Second Evaluation Report 3‘"3% ADVISOR-DOC-036

Annotated Dipital Video for inteligent Surveillance and Optimised Retrieval

3.6.1.2 Additional comments of the evaluators on the usefulness of the system ... 31
3.6.1.3 Review of the evaluation results for the USEfUINESS CHTLENia.........ccoerreeriiene e 32
3.6.1.4 Actionsand ideas to improve the usefulness of the ADVISOR SYyStEM.........cooriirireienninnenenecseeee 33
3.6.2 (O] o =T = 11 o Vo lex 11 (] 4 F- PO TP RTPT ORI 34
3.6.21 Tableof individual evaluations Of OPEratioN ..........ccceiiiiririirieeee e e 34
3.6.2.2  Additional comments of the evaluators on the operation of the System...........cccoeereieniinenneereee 34
3.6.23 Review of the evaluation results for the operating CriteriaL..........coeoerireririere e 36
3.6.24 Actionsand ideas to improve the operating of the ADVISOR SYStEIM ........cceoeriieirieennirneesecreeienee 37
3.6.3 USING CIIEBIIA .ttt ettt ettt e ettt e e e e e s bbb e e e e e e e s aaabb e e e e e e e e s aasbbbneeeaaaeeaan 39
3.6.31 Tableof individual evaluations Of USING........cooiiiiririiiiee ettt e 39
3.6.3.2  Additional comments on uSING Of the SYSEM .....c.ovi i

3.6.3.3 Review of the evaluation results for the USING Crteria..........ccouerueiriiirene e
3.6.3.4  Actionsand ideasto improve the using of the ADVISOR system

4 CONCLUSIONS. ..ottt e e e e e e e e e e e e e eeees 42

List of Figures

Figure 1. ADVISOR EVAIUALION PIAN ...coiiiiiiiiieiii ettt e e e 11
Figure 2. TESE BEA 2 SYSIEIM ...ttt ettt e e s et bt e e s snb e e et b e e e e eneee 14
Figure 3. User Acceptance Criteria for TESt-Bed 2 ......cceuuiiiiiiiiiiie e 18

List of Tables

Table 1.  Link between project assessment and validation / evaluation processes...........cceevvvvvvveeeeennns 10
Table 2. Data gathering for Test Bed 2 intermediate evaluation ...............ccccceeeiiiiiiiiieee e 27

List of Forms

Form 1.  Evaluation of Usefulness Criteria for Blocking Entry / eXit.........coccooceiiiiiiiiiiiieiniee e 20
Form 2.  Evaluation of Usefulness Criteria for Fighting............cccccoiiiiiiii e 21
Form 3. Evaluation of Operating CrItEITaA..........ooueiiiiiiiiee ittt 22
Form 4.  Evaluation Of USING CHILEIIA ......eiiiiiiiiiiiieiiie ettt e e et e e e e e s naenees 23
Issue 1 Page 4

24 January 2003



Second Evaluation Report 3‘"3% ADVISOR-DOC-036

Annotated Dipital Video for inteligent Surveillance and Optimised Retrieval

1 Document Overview
This is the Second Evaluation Report for the ADVISOR project. It provides the report of the
second intermediate evaluation performed by the End-users according to the Evaluation Plan
previously defined (Deliverable R8.1 — ref. 5in §1.1).
We have structured the present document keeping the following objectives in mind :
- establish the link with the contractual tasks as defined and described in the project
programme (Technical Annex — ref. 1in §1.1)
- explain how the outcomes of other project work-packages are exploited
The present deliverable includes :
* Document Overview
- This section gives an overview of the sections in the document; it includes references
and a list of definitions for acronyms.
* Introduction
- This section gives a brief introduction to ADVISOR Work-package 8 and on the tasks
covered by the present deliverable.
* Second Intermediate Evaluation Report
- This section presents the results of the evaluation performed by the End-users at the
Test Bed 2 level of the project.
1.1 References
The following Project specific documents are referenced:
Reference 1.
IST Proposal Number IST-99-11287, Annex 1 — “Description of Work” ADVISOR Project
Issue 2 dated 01/05/2002
Reference 2.
IST Proposal Number IST-99-11287 V_1.xls A0 — Contract Preparation Forms (CPF) for
the ADVISOR project dated 25/10/99
Reference 3.
Project Presentation 1ST-1999-11287 Deliverable R0.1dated 03/07/2001
Reference 4.
Operator HCI Specifications IST-1999-11287 Deliverable R5.1 dated 20/09/2001
Reference 5.
Evaluation Plan and First Evaluation Report IST-1999-11287 Deliverables R8.1and R8.2
Issue 2 dated 28/02/2002
Issue 1 Page 5
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1.2 Abbreviations and Definitions

The following Project specific terms, abbreviations and definitions apply:

ADVISOR - Annotated Digital Video for Intelligent Surveillance and Optimised
Retrieval (this project)

EC - European Commission

IST - Information Society Technologies

CONVERGE - A project within the 4" Programme that has supported activities

of Transport Sector projects in the areas of consensus
promotion, system architecture, validation, and standardisation. It
has helped in the production of design and application principles
for in-vehicle human-machine interfaces, identified key user
needs for transport telematics services, and prepared a final
synthesis of all transport projects’ evaluation results

STIB - Société des Transports Intercommunaux de Bruxelles (Brussels
metro)

T™MB - Transports Metropolitans de Barcelona (Barcelona metro)

WP# - Work-package number

HCI - Human-Computer Interface

CCTV - Closed Circuit Television

TECHNICAL ANNEX - IST Proposal Number IST-99-11287, Annex 1 Issue 2 —

“Description of Work” ADVISOR Project dated 01/05/2002

Issue 1 Page 6
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2 Introduction

This introduction relates to ADVISOR Work-package 8 and the tasks covered by the present
deliverable R8.3 within the overall context of the project.

2.1 ADVISOR Project Overview

ADVISOR is a project that intends to improve management of public transport networks through
the improved use of CCTV cameras. The project will undertake to integrate several developments
in picture content detection and analysis with technologies for annotating video images and
presenting them for inspection by CCTV operators when trigger events occur. Metro stations will
be used as experimentation sites for a demonstrator system.

The goal of ADVISOR is to assist human operators by automatic selection, recording and
annotation of "interesting" images such as "abnormal” crowd and individual's behaviours.

Since CCTV operators would usually have potentially thousands of cameras available at the
same time, but only a limited number of monitors, the assistance provided by ADVISOR should
increase their efficiency, and help compensate for limited human attention span. ADVISOR wiill
thus generate better use of transport infrastructure by improved safety and security of the
environment.

Whilst there are many potential applications within the public transport sector at large (train, metro
or bus stations, airports etc.) and other similar environments where “interesting" crowd or
individual's behaviour might be detected (city centres, shopping malls etc.). ADVISOR will be
focussed on metro stations.

2.2 ADVISOR Work-package 8

Work-package 8 deals with Evaluation and Assessment of the ADVISOR system from the End-
user point of view.

As described in the project Technical Annex (see 1.1 above), three main evaluation milestones
have been planned, i.e. after the completion of Test Bed 1, Test Bed 2 and Final Demonstration
prototypes, respectively. These three evaluation steps are performed in tasks T8.3 to T8.5.

In order to conduct this evaluation process according to the three steps mentioned above on the
one hand, and to be able to capture inputs from different persons and organisations on the other,
a consistent evaluation plan has been set-up. This plan includes the definition of the end-user
requirements that have to be considered for the evaluation, as well as the strategy to be followed
during the whole evaluation process. These definition tasks are performed in tasks T8.1 and
T8.2.

As usual, the work achieved has to be reported in deliverables. Although the evaluation plan had
to be prepared in an internal report (deliverable R8.1) which was not required to be published, we
published and submitted it together with the first evaluation report (deliverable R8.2).

The table below summarises and clarifies the relationship between the tasks of work-package 8
and their outcomes.

Issue 1 Page 7
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TASKS and SUB-TASKS of work-package 8 DELIVERABLES

T8.1:

- Events to be detected

- General rules of design

T8.2:

- Evaluation criteria

Formulation of the set of possible End-user Requirements A

> R8.1 - Evaluation Plan

. . (internal report)
Definition of the Evaluation Strategy

- Evaluation methodology J
T8.3 : First intermediate Evaluation » R8.2 - First Evaluation Report
T8.4 : Second intermediate Evaluation » R8.3 - Second Evaluation Report
T8.5 : Final Evaluation p R8.4 - Final Evaluation Report

2.3 Other work-packages linked with Evaluation and Assessment
It is relevant to mention here that other project work-packages in the work achieved have direct
impact or relationship with the present work-package 8 on Evaluation and Assessment.
WP1 : End-user Requirements
End-users have participated to describe the security problems they encounter and to define their
needs and priorities that finally constitute a list of events or situations that would be processed
within the project.
The “Final End-user Requirements” have been described in another Deliverable submitted earlier
in the project schedule (R1.1). This outcome of the work package has been used to prepare the
Evaluation Plan (R8.1).
WP5 : Human-Computer Interface (HCI)
The ADVISOR system will be made available to End-users through an appropriate Human
Computer Interface (HCI) that will allow them to activate some functions and also to be alerted by
the system when new interesting events or incidents are detected.
The HCI specifications are described in deliverable R5.1.
In practice, “made available to End-users” means, in the framework of the project , that the
ADVISOR Human Computer Interface (HCI) is prepared for and will be used during the
intermediate steps of and final evaluation of the system.

Issue 1 Page 8
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WP7 : Validation

The scientific and technical performance of the ADVISOR system will be tested and validated in a
separate work-package (WP7). It deals with the measurement of performance and efficiency
such as response time, detection rate, false alarm rate, processing speed, etc.

This validation will be performed by the project partners using the same incremental process as
the one envisaged for the evaluation by the end-users. It means that test beds 1 and 2 as well as
final demonstration will be followed by both a validation process (WP7) and an evaluation process
(WP8).

2.4  Project Assessment

Evaluation and assessment is a key step in the development and implementation process of a
system such as ADVISOR. In view of further possible industrialisation, any decision

- whether the design or functionality of the system should be modified and updated,
or

- whether and how the system should be implemented,

should be made on the basis of sound knowledge about the performance and impacts of the
system.

Assessment has been defined as “the process of determining the performance and/or impacts of
a candidate system, usually in comparison to a reference case (existing situation or alternative
systerr;s), and usually including an experimental process based on real-life trials, often involving
users™.

Firstly, we have to recall that ADVISOR is a research project that aims at realising — in a
laboratory - a final demonstrator that will be installed in a real metro station for a few days at the
end of the project schedule, i.e. for a short duration. Consequently, the following factors have to
be taken into account :

- The installation of a pilot application has not been foreseen in the contract, which
means that the “experimental process based on real-life trials” will be replaced by
laboratory off-line testing based on pre-recorded video sequences

- There is no reference case that could be utlised (neither an existing nor an
alternative system). Even the conventional operations could not be considered as a
reference since the local operator has only a reduced number of available monitors
on which he displays images “on demand”. He has currently no possibility to
monitor all the cameras of his station simultaneously.

Secondly, as mentioned above (2.3), the intrinsic technical performance measurement will be
achieved within work-package 7 (Validation). The ADVISOR project overall assessment is
consequently achieved by both the technical validation performed in work-package 7 and the
evaluation process conducted according to the Evaluation Plan.

As far as assessment and measurement of success are concerned, the following table details the

! CONVERGE project (see section 1.2) — Deliverable D2.3.1 : Guidebook for Assessment of Transport Telematics Applications —
version 3.2 dated September 1998 — by ERTICO (B) and Transport Research Laboratory (UK)
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link to be established between the assessment criteria described in the project Technical Annex
(reference 1 in 81.1 above) and both the processes of technical validation and evaluation.

Project assessment Validation | Evaluation
Plan ref.?
Demonstration of computer vision techniques operating on X -
compressed digital video inputs
Integration of the techniques via open interfaces X -
Demonstration of detection of anomalous events : X -

— detection rate
- false alarm rate
— response time

Sustained recording of multiple video inputs in a format that allows X 3.5.2.2
efficient retrieval of data

Demonstration of improved performance in detection and X 3.5.2.3
recognition of anomalous events through learning via feed-back

from the operator 3524
Quantifiable reduction in operator workload in terms of faster - 3.5.2.2
response to incidents and better management of CCTV resources 3524
Increased awareness in the operators of the flow of people - 3.5.21
through their network

Use of low cost, commercial technology - 354
User acceptance - 3.5.2
Impact analysis - 3.5.3
Social cost-benefit analysis - 3.5.4
Economic analysis - 354

Technical analysis X -

Table 1. Link between project assessment and validation / evaluation processes

2 The references mentioned are the sections of Deliverable R8.1-2 Issue 2
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3.1

Second Evaluation Report

The second intermediate evaluation has been organised to capture the End-user feed-back when
the Test Bed 2 set of developments were ready.

A one-day meeting was organised on 12/12/2002 at Thales Research premises to present the
results obtained so far.

This was in fact the second milestone where all the developments available at that point were put
together, although it was the first time where these were integrated with each other, and made
available to all the project partners and the End-users present, i.e. STIB (metro of Brussels) and
TMB (metro of Barcelona).

The ADVISOR Evaluation Plan defines a number of objectives and a strategy based on sound
understanding of the User needs and requirements. It is based on a generic assessment process
scheme and identifies six key stages, which are illustrated in the figure below.

Definition of the End-user Requirements

Description of the System

Definition of the evaluation objectives

Evaluation methodology

Data analysis

Results reporting

Figure 1. ADVISOR Evaluation Plan

Test Bed 2 was still far from the final complete prototype and consequently, only part of the full
evaluation process was possible. Nevertheless, this second intermediate evaluation has been
conducted according to the relevant parts of the different stages of the Evaluation Plan described
above.

Definition of the End-user requirements for Test-Bed 2

User requirements have been captured in the framework of WP1 at the beginning of the project.
End-users have expressed functional and operational requirements for the ADVISOR system, i.e.:

(a) what the system has to detect so as to help them to solve some problems encountered,
and

(b) how the system has to interact with the operators and security staff in order to be

Issue 1
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efficiently integrated into their security management.

These End-users requirements have been described in section 3.3 of the Evaluation Plan. For
Test Bed 2, only a subset of them has been addressed at the current stage of the project
according to the development achieved so far. In summary, these were :

3.1.1 Required events to be detected for Test-Bed 2
The main effort has been focused on developments able to detect the situations most required by
the End-users (recorded in Deliverable R1.1). In accordance with the decisions of the project
Steering Committee and taking the results obtained so far into account, it has been decided to
use the following events/situations for Test Bed 2 presentation :
Interesting crowd movements
- blocking entry/exit
Individual delinquency
- violence
The evaluators have been in a position to verify how the ADVISOR system should detect such
situations.
3.1.2 Required general rules of design for Test-Bed 2
As described in more detail in section 3.3.2 of the Evaluation Plan (see reference 5 in above
section 1.1), the complete list of the general rules of design are :
» Designed with the general principle of assisting the operator instead of attempting to
replace him
» Managing the alarms (detected events or situations) according to existing rules (information
— management — acknowledgement)
» Possible automation or semi-automation of tasks not requiring operator’s decision
» Configurable according to company’s policies, time schedule, and operator’s responsibility
» Designed for integration into an hierarchical architecture
e Secure access to operations and information
» Easy-to-use and adapted to the level of understanding of the users
* Adapted to the working environment
From the above list of requirements, the following ones could be addressed by developments
achieved at Test Bed 2 milestone :
» Designed with the general principle of assisting the operator instead of attempting to
replace him
» Managing the alarms (detected events or situations) according to existing rules (information
Issue 1 Page 12
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3.2

3.2.1

— management — acknowledgement)

» Easy-to-use and adapted to the level of understanding of the users

Mainly, these requirements are addressed through the functionality of the Human Computer
Interface.

To be clear, one should say that as far as the system is not able to detect an interesting event
and/or to alert the operator accordingly because the necessary software is not yet developed
(how it should be at Final Demonstrator stage), it is not relevant to try to evaluate whether the
alarm corresponding to this event is rapidly provided or not. For all the other requirements,
similar reasoning could explain why they are temporarily out of the evaluation scope.

Description of the system for Test-Bed 2

Since the system will be evaluated by different people working in different organisations, in
different countries and currently operating various security systems, it is necessary to provide
them with a clear and concise description of the key characteristics of the system to be evaluated.

General Overview

The ADVISOR system is described in the following documents :
- ADVISOR project work-programme (see §1.1 — reference 1 above)
- Project Presentation - Deliverable R0O.1 (see 81.1 — reference 3 above)
- Operator HCI Specifications — Deliverable R5.1 (see §1.1 — reference 4 above)

The two last documents mentioned above have been used to prepare the description of the
system for the evaluators.

Test-bed 2 is sited at Thales Research & Technology Ltd. It makes use of data recorded at
carefully chosen sites provided by TMB (Barcelona) and STIB (Brussels). It takes inputs from pre-
recorded video collected from multiple cameras.

The figure below shows the functional blocks, which are implemented in Test Bed 2.
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3.2.2

-
Rl |
Video Source
! SRR el % Archive
I Vldet.:) — Server
Streaming
Video Source m
Multiple \u/
Video Sources P —
. . ] HCI = Human
I\ﬂa_c!nne Computer
V'Slor_' Interface
Processing
LAN = Local Area Network
Figure 2. Test Bed 2 system

The ADVISOR Test Bed 2 system has the following four main functions which are described
below :

- Capture and Video Streaming
- Machine Vision Processing
- Archive, Search and Retrieval

- Human Computer Interface

Capture and Video Streaming

The Capture module captures and digitises the video input from video sources (interesting
sequences recorded at STIB and TMB stations). It compresses the video information to maximise
storage capacity. In addition, it adds header information to the captured images (Time stamp).
Finally, it transmits the compressed images to other modules within the system.

In addition to operation with external inputs, the capture functionality also includes a mode of
operation whereby previously captured video sequences can be played into the system from the
hard drive. This mode of operation is useful for system debug and validation.

The ADVISOR system operates with up to four video sources simultaneously. It is capable of
operating with either colour or monochrome video sources.

The ADVISOR system captures and processes video images at a nominal rate of five equally
spaced images per second per input. Images are reduced to quarter normal size with a square
pixel shape and an image matrix of 384 x 288 pixels.

The resultant reduced image is then encoded according to the Baseline-JPEG standard to
provide a constant quality image. The target maximum long term mean image record size is 40
Kbytes.
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3.2.3 Machine Vision Processing

The machine vision algorithms process the video sources inputs in order to recognise the specific
events/situations mentioned above (83.1.1).

The following scenarios will be recognised by the Test Bed 2 version of the ADVISOR system that
will generate an output to be further presented as an alarm to the operator.

- Blocking or obstructing a recognised entrance or exit. Blocking corresponds to
a situation when a group of people (at least 2 persons) has stopped in a predefined
zone for a little while (at least 4 seconds) and can potentially block the path of other
people. This situation may reflect a “simple” dangerous situation (talking people
block the exit of an escalator for example), but also may be an indication of pick-
pocketing activities (the victim seems to be “accidentally” blocked by talking people
but in fact it is a way to allow them to steal).

- Fighting. Fighting corresponds to a situation when a group of people (at least 2
persons) are pushing, kicking or grasping each other for a little while (at least 2
seconds). ldentification of this behaviour will be subjective. It would be clear to a
human operator when an incident is fighting. It must be dealt with at any location, at
any time and on any day of the week. This situation is probably the one which
generates the highest feeling of insecurity.

The following behaviour types would generally be used in the formulation of more complex
behaviour recognition. It will however be possible to use any of the following behaviour types to
trigger alarms if required.

- Anindividual or group is stopped
- Anindividual or group is walking
- Anindividual or group is running
- Alively group

- An empty scene

- Agroup in a blocking zone

- Agroup is stationary

- Agroup is stationary for a long period of time

3.2.4 Archive, Search and Retrieval (ASR)

The key functions of the Archive, Search and Retrieval process are as follows.

- Storage/Replay of video - Tools to create, maintain and search the archive of
annotated images

- Post Incident Analysis - May be performed through the HCI by appropriately
querying the archive server.

- Re-transmission of operator selected image sequences over the ADVISOR network

- Support for a single HCI.

The ASR is able to continuously store four video streams at five frame per second. A capacity
sufficient for storage of recording at this rate for a period of three days is implemented in Test
Bed 2.
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At the same time as being capable of continuous recording four video streams at five frames per
second, it is possible to retrieve and replay four video streams according to search queries from
the Human Computer Interface (HCI) based on the following criteria :

Type of behaviour (as listed in section 3.2.3)
Station (one or more)
Camera (one or more)

Date/Time (begin/end)

As a result to the queries, the ASR returns to the HCI a list of relevant image sequences
available. During the replay of stored images, the following retrieve control commands from HCI
will be possible :

Play forward of an image sequence

Play backward of an image sequence
Pause the play-back of an image sequence
Fast forward of an image sequence

Fast backward of an image sequence
Jump to the end of a sequence

Jump to the beginning of a sequence

Stop the play-back of an image sequence (in this case, the corresponding screen is
switched back to the previously selected video source)

3.2.5 Human Computer Interface (HCI)

The HCI presents the operator with an interface to the system. With the HCI, the operator is able
to select live camera views and search the Archive.

The main functionality implemented in the HCI for Test-Bed 2 is:

Manual selection of cameras. This is achieved by using maps and pull-down lists
to select the relevant metro station and cameras. The operator is able to define on
which part of the quad-split screen he/she would like to see which camera.

Ability to simultaneously view the scene from up to four different cameras.
Once the operator has selected up to four cameras on her/his four available sub-
screens, s/he is able to double-click on one of the images to enlarge it to full screen
mode.

Ability to search the archive system. The operator may decide to search
particular image sequences in the Archive system (ASR). To do this, s/he toggles
in “search mode” and receives the necessary tools to encode a relevant query (as
defined in above section 3.2.4).

Ability to retrieve searched images from the ASR. Once the operator has
selected stored sequences available in the ASR, s/he is able to retrieve them and to
control the replay using relevant “VCR-like” control commands.

Simulated display of most recent alarm messages in list box on console. In
Test-Bed 2, the HCl is not yet able to intercept, decode and display in real time the
alarms generated by the Machine Vision Processing. However, to allow the
operator to get an idea of the working of the system, off-line generated alarm
message will be displayed in the appropriate window of the HCI.
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3.3

- Ergonomic and aesthetic design. This deals with a number of issues like
positions of the different windows, buttons, pull-down lists, etc ... and also with the
size and colour of these elements. More importantly, emphasis has been put to
make the sequences of operations logical and to minimize the number of necessary
actions by the operator.

- User-friendly and intuitive according to the familiar Windows paradigm. This
implies mainly the use of the mouse buttons, the different menus available and the
information messages provided during operations.

- Simple, adapted to the skill level of operators.

Definition of the evaluation objectives and criteria for Test-Bed 2

The evaluation objectives and criteria are detailed in section 3.5 of the ADVISOR Evaluation Plan
(Deliverable R8.1).

In summary, the identification and definition of evaluation objectives primarily needs to be based
upon the definition of user needs. What are the key questions to which the users, decision
makers and other stakeholders concerned in the project must have answers ?

With evaluation objectives, there should correspond criteria for making judgments and possible
choices. The evaluation objectives should relate closely to the implementation and use of the
system. At this level of development, one could say that evaluation objectives should address
needs and requirements of the security management, the operators and the technical staff of the
metro companies. At a later stage (final demonstration), commercial/marketing management as
well as public authorities and passengers could be involved.

Test-Bed 2 being essentially an intermediate milestone of technical development, it did not make
sense to try to evaluate “impact” or “socio-economic” consequences at this moment.
Consequently, only “User Acceptance” evaluation has been performed.

User acceptance evaluation aims to estimate users’ attitudes to and perception of system
investigated, usually based on questionnaire surveys, interviews, etc ...

As mentioned above, here the users are the operators, the technical staff and the security
management of the metro companies associated to the project, i.e. STIB (metro of Brussels) and
TMB (metro of Barcelona).
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The sub-criteria marked in the table below have been defined as being possible to evaluate at this
stage of development of the project.

User acceptance criteria for Test Bed 2

Usefulness criteria
v Relevance of the alarms generated
v’ Sufficiency of the information provided
v Worth of the information provided
v’ Work-ability of the information provided

Operating criteria
Human control
Efficiency of the switching functions

Efficiency of the search and retrieving functions

AN NI NI

Alarm management

Value of added (semi-) automated tasks

Using criteria
v Clearness of information / messages
v/ Adaptation to users' understanding
v’ Easiness to learn

Adaptation to work environment

v General ergonomics of the HCI

Figure 3. User Acceptance Criteria for Test-Bed 2

Some of the criteria marked in the table could not necessarily be fully evaluated at this stage of
the project development because some of the corresponding requirements were only partially
answered by the Test Bed 2 version of the system (e.g. “adaptation to user's understanding”
have not been “fully” evaluated since the HCI used was not in the mother language of the
evaluators) or because some functionality were still not working (e.g. without automatic switching
of images according to alarms it is impossible to “fully” evaluate the “alarm management”)

3.4  Evaluation methodology

According to this (fourth) stage of the evaluation plan, we had to determine :
- Who are the evaluators