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ABSTRACT

ICS (Interactive Critical System) team is a research group
focusing activities around the design, construction and
certification of dependable, usable and fault-tolerant
interactive systems. In this context, ICS team at IRIT has
been actively involved in automation-related research
activities for many years with a specific focus on Operation-
automation collaboration. In the field of ATM ICS group was
a partner of SPAD (System Performance under Automation
Degradation) WPE project, and is a member of the Higher
Automation Level in ATM (HALA) research network of
SESAR. This article provides an overview of the research
activities on automation performed by ICS team.

Author Keywords
Automation, ATM, usability, resilience, interactive systems.

ACM Classification Keywords

D.2.2 [Software] Design Tools and Techniques - Computer-
aided software engineering (CASE), H.5.3 Group and
Organization Interfaces.

INTRODUCTION

Université Paul Sabatier (UPS) is a university of science with
7 departments. In the international CWTS ranking in 2015,
UPS ranked 241 of best universities worldwide. The IRIT
(Institut de Recherche en Informatique de Toulouse) was
founded in 1990 with the objective of federating, under a
unique research laboratory, all the researchers and lecturers
engaged in computing sciences in Toulouse area. It gathers
250 PhD students, 250 researchers, lecturers and professors.
IRIT, with the Interactive Computer Systems (ICS) team [6],
is a worldwide involved research group in the field of design
and construction of dependable, usable and fault-tolerant
interactive systems. In this context, ICS team at IRIT-UPS
has been actively involved as partner of SPAD [22] (WPE)
project, and is member of the Higher Automation Level in
ATM (HALA) research network [S] of SESAR [21].

This article gives an overview on research activities that are
led around the topic of automation by ICS team at IRIT-UPS.
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Next section presents the projects dealing with automation in
which ICS team has been (or is currently) involved in. Third
section presents the main research topics related to
automation on which the ICS team is contributing. Fourth
section presents the computer-aided software environment
tools that are supporting the research activities related to
automation. Lastly, fifth section summarizes ICS team
publications that are related to automation.

FUNDED PROJECTS DEALING WITH AUTOMATION
There are several projects, with current or recent ICS team
participation, that are dealing with task allocation [4] and
more generally speaking, automation. The following
paragraphs gives an overview of these projects.

SPAD

In this SESAR WPE project, ICS team was involved in work
packages dealing with operators’ tasks description and
assessment of increased complexity of tasks induced by
automation degradation. These contributions have been
published in major scientific conferences such as
SAFECOMP [15] and International Journal on Human.-
Computer Studies [12].

HALA!

HALA! is a research network on Higher Automation Levels
in Aviation (SESAR). ICS team at IRIT-UPS is one of the
partners of the HALA! Research network in particular in
charge of the ATACCS conference organization. Within this
project ICS team at IRIT-UPS extended its expertise in the
area of ATM by also provided the consortium with expertise
in the area of interactive cockpits engineering and satellite
ground segments [7].

TORTUGA & MARACASS

Tortuga is a project funded by CNES (French National Space
Agency) and stands for Tasks, Operations, Reliability &
Training for Users of Ground Applications. It aimed at
providing a better operability of satellite ground segments, in
which automated procedures are running. The In this project,
ICS team has proposed and tested a tool-supported
framework to design and develop ground segment
applications along with the associated training applications
for the operators of these ground segment applications.
MARACASS project [7] (which stands for Models and
Architectures for the Resilience and Adaptability of
Collaborative Collision Avoidance System for Spacecraft)
was a follow up of TORTUGA [23] targeting at multi-user
application.



Living room 2020

The goal of Living Room 2020 is to develop interaction
solutions that are ready for the market, and support cross-
media usage. Based on a set of methodological developments
to investigate various user experience factors, these solutions
will be evaluated and improved. This project has been
developed in collaboration with the company ruwido
specialized in the design, development and production of
remote controls in the field of interactive TV [2].

RESEARCH TOPICS DEALING WITH AUTOMATION
Designing interactive computing systems in such a way that
as much functions as possible are automated has been the
driving direction of research and engineering both in aviation
and in computer science for many years. In the 80’s many
studies (e.g. [19] related to the notion of mode confusion)
have demonstrated that fully automated systems are out of
the grasp of current technologies and that additionally
migrating functions [8Erreur! Source du renvoi
introuvable.] from the operator to the system might have
disastrous impact on safety and usability and operationality
of systems. Allocating functions to an operator or automating
them, raises issues that require a complete understanding of
both operations to be carried out by the operator and the
behavior of the interactive system. This is why ICS team
research is centered on the field of Human-Computer
Interaction.

Automation and HCI

The mains scientific contributions of ICS team deal with
notations, processes and tools for the design, implementation
and evaluation of interactive systems thus having a strong
bias towards software engineering or more specifically
speaking Interactive Systems Engineering. That trend of
work in the area of interactive systems engineering has been
applied in various application areas including Air Traffic
Management with a focus on interactive applications for
Data Link communications between cockpit and ground.

Automation and modelling

ICS team at IRIT-UPS has been involved in several projects
dealing with the modelling of tasks, procedures and
automation as well as task allocation between human
operators and systems. Application domains include
interactive cockpits (especially new interactive applications
compliant with ARINC 661 specification standard), satellite
ground segments (command and control systems for various
types of satellites) and UAV's command and control systems
(French Department of Defense funding).

Automation and user experience

While it is clear that it is appropriate and necessary to spend
efforts and resources on identifying automation surprises in
the domain of safety-critical system, other application
domains can benefit from this procedure. This includes
application domains such as large web applications and mass
market systems such as home entertainment and computer
games. For example, in the home entertainment domain, user

problems due to the unexpected behavior of the interaction
technique can be more expensive than the system itself. One
hotline call (for an interactive TV provider) is usually more
expensive than the actual production cost of the remote
control.

SUPPORTING TOOLS
The following tools provide support to our research activities
related to automation.

Petshop

ICS group has developed a formal notation for the
engineering of interactive systems called ICOs (Interactive
Cooperative Objects) [1]. The ICO notation is a formal
description technique devoted to specify interactive systems.
Using high-level Petri nets for dynamic behavior description,
the notation also relies on object-oriented approach (dynamic
instantiation, classification, encapsulation, inheritance and
client/server relationships) to describe the structural or static
aspects of systems.

In order to edit and execute ICO models, the notation is
supported by the CASE tool PetShop. PetShop framework
also provides tools to support user evaluations and formal
analysis of models. In addition PetShop describes and
simulates OS independent multi-touch interfaces (by
connecting dedicated APIs to its kernel).

Hamsters

HAMSTERS (which stands for Human-centered Assessment
and Modeling to Support Task Engineering for Resilient
Systems) is a task modeling language with a supporting tool
[10] and a tutorial is available here [17]. It is widely inspired
by existing notations and tools and takes advantages from all
of them. Similarly to MAD and CTT, qualitative time is
expressed using LOTOS-like temporal operators attached to
the parent node. Quantitative time is represented by
expressing task duration (such as with CTT) and delay before
tasks availability. The implementation of HAMSTERS was
done with the objective of making it easily extendable and it
results in a CASE tool that contributes to the engineering of
task models. HAMSTERS features a task model simulator as
a dedicated API for simulating the execution of task
sequences [9].

Dreamer

DREAMER [16] is a tool-supported notation for addressing
these problems of traceability and coverage of both
requirements and design options during the development
process of interactive systems. This tool can be used to
identify various options for tasks allocations but also to
support systematic comparison of tasks allocations. The use
of criteria for comparing the options provides support for
explicitly dealing with KPI in the ATM domain.

LIST OF RELATED PUBLICATIONS

The list of publications that are related to the research
projects dealing with automation is available in the
References section from number [11] to number [18].
Members of ICS team have also been involved in the



organization of a workshop on automation in HCI
conferences [3].
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