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0.0 Présentation du cours
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Introduction à lʼInteraction
Homme-Machine

IHM0 - Principes et outils pour le développement
  de logiciel interactif
  13h30 de cours (R. Blanch)
  15h de travaux dirigés sur machine 
   (R. Blanch, A. Scoditti)

IHM1 - Introduction à lʼergonomie des logiciels 
 13h30 de cours (R. Blanch)
 15h de travaux dirigés sur machine 
  (R. Blanch, T. Vincent)

0.1 Lʼinteraction



Définitions

Interface

Une interface est une zone, réelle ou virtuelle 
qui sépare deux éléments. 

Lʼinterface désigne ainsi ce que chaque élément 
a besoin de connaître de lʼautre 
pour pouvoir fonctionner correctement.

Interaction

Action ou influence réciproque 
qui peut sʼétablir entre 
deux objets ou plus.

Une interaction a pour effet 
de produire une modification de lʼétat 
des objets en interaction.



Interaction Homme-Machine

Discipline qui étudie :
• la conception
• la mise en œuvre
• lʼévaluation
de systèmes interactifs 
utiles, utilisables,
destinés à des humains.

Interaction Homme-Machine

Discipline pluridisciplinaire :
• lʼingénierie (logicielle, électronique, mécanique …)
• les facteurs humains (ergonomie, psychologie …)
• le design (industriel, typographique …)

Interaction Homme-Machine

Discipline pluridisciplinaire :
• lʼingénierie (logicielle, électronique, mécanique …)
• les facteurs humains (ergonomie, psychologie …)
• le design (industriel, typographique …)

à fort enjeu :
• coût de mise au point
• coût dʼapprentissage
• exploitation des fonctionnalités
• réduction de la fatigue, et des erreurs
• coût de maintenance



Ergonomie

Étude scientifique de la relation 
entre l'Homme et ses moyens, méthodes 
et milieux de travail.

Styles dʼinteraction

Plusieurs types dʼinteraction coexistent :
• la ligne de commande
• les menus
• les formulaires
• la manipulation directe
• …

La ligne de commande

fonction <arguments>

Adapté pour des utilisateurs experts.

exemple : unix, sql
réalisation : read-eval-print loop



Les menus/formulaires

enchaînement dʼécrans + menus pour naviguer

Le dialogue est imposé par le système.

exemple : minitel, web 1.0

La manipulation directe

utilisation de métaphores : 
• actions physiques sur des représentations dʼobjets
• opérations rapides, incrémentales, réversibles.

Le dialogue est contrôlé par lʼutilisateur.

exemple : la plupart des bureaux actuels

La manipulation directe

La manipulation directe a introduit 
les interfaces WIMP :
• Windows
• Icon
• Menu
• Pointer



Autres styles

• les langages de requête
• les tableurs
• les interfaces “point-and-click”
• la langue naturelle
• la réalité virtuelle (ou augmentée)

Moteurs du changement

Ces types dʼinteractions sont liés 
à des ruptures technologiques :
• le traitement par lot
• le partage du temps processeur
• le réseau
• lʼaffichage graphique
• la micro-informatique
• le web
• lʼinformatique ubiquitaire

Théorie de lʼaction
Modélisation de l'action
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Fig. 3.3 : Distances sémantiques et distances articulatoires.

3.5. Evaluation de la théorie

de l'action

La théorie qui vient d'être présentée ne prétend pas être la théorie de

l'action mais une théorie sur les processus cognitifs sous-jacents à la

réalisation d'une tâche. Avec son point de vue cognitif, cette théorie

complète les modèles GOMS et le Modèle du Processeur Humain en

plusieurs points : elle précise la notion d'état, elle prend en compte les

erreurs, elle explique les difficultés de l'utilisateur et justifie l'utilité de la

notion de modèle conceptuel.

Norman, 1986
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  taper la commande idoine.
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but : faire de la place sur mon compte.

intention : supprimer un fichier.

planification : il faudra
• atteindre lʼicone, le glisser jusquʼà la corbeille ; ou
• ouvrir un terminal, aller dans le bon dossier, 
  taper la commande idoine.

exécution : accomplir ces actions.
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Théorie de lʼaction

but : faire de la place sur mon compte.

perception : 
• lʼécran change ; ou
• rien

interprétation :
• lʼicone disparaît, le fichier a été supprimé ; ou
• pas de message dʼerreur, tout va bien.

évaluation : ai-je assez de place maintenant ?



0.2 LʼHomme

Descartes (1596-1650)

LʼHomme “utilisateur”

Disparités individuelles :
• stables (genre, capacités physiques…)
• passagères (fatigue, stress)
• variables (âge)

Qui est votre utilisateur ?
Qui excluez-vous ?

La conception centrée utilisateur

Designer lʼinteraction (pas seulement lʼinterface).



Designer lʼinteraction (pas seulement lʼinterface).

Parvenir à un but en respectant des contraintes.

La conception centrée utilisateur

Designer lʼinteraction (pas seulement lʼinterface).

Parvenir à un but en respectant des contraintes :
• but : ce que veut lʼutilisateur
• contraintes : contexte, matériel, plate-forme

La conception centrée utilisateur

Il faut connaître les contraintes :
• des humains ;
• des ordinateurs ;
• de leur interaction

La conception centrée utilisateur



Lʼerreur est humaine.

La conception centrée utilisateur

MANAGING THE DEVELOPMENT OF LARGE SOFTWARE SYSTEMS 

Dr. Winston W. Rovce 

INTRODUCTION 

l am going to describe my pe,-.~onal views about managing large software developments. I have had 

various assignments during the past nit,.: years, mostly concerned with the development of software packages 

for spacecraft mission planning, commanding and post-flight analysis. In these assignments I have experienced 

different degrees of successwith respect to arriving at an operational state, on-time, and wi th in costs. I have 

become prejudiced by my experiences and I am going to relate some of these prejudices in this presentation. 

COMPUTER PROGRAM DEVELOPMENT FUNCTIONS 

There are two essential steps common to all computer program developments, regardless of size or 

complexity. There is first an analysis step, fol lowed second by a coding step as depicted in Figure 1. This sort 

of very simple implementation concept is in fact all that is required if the effort  is suff iciently small and if the 

final product is to be operated by those who built  it - as is typical ly done with computer programs for internal 

use. It is also the kind of development effort for which most customers are happy to pay, since both steps 

involve genuinely creative work which directly contributes to the usefulness of the final product. An 

implementation plan to manufacture 13rger software systems, and keyed only to these steps, however, is doomed 

• tofa i lure.  Many addit ional development steps are required, none contribute as directly to the final product as 

analysis and coding, and all drive up the development costs. Customer personnel typical ly would rather not pay 

for them, and development personnel would rather not implement them. The prime function of management 

is to sell these concepts to both groups and then enforce compliance on the part of development personnel. 

ANALYSIS 

CODING 

Figure 1. Implementat ion steps to deliver a small computer program for internal operations. 

A more grandiose approach to software development is illustrated in Figure 2. The analysis and coding 

steps are still in the picture, but they are preceded by two levels of requirements analysis, are separated by a 

program design step, and fol lowed by a testing step. These additions are treated separately from analysis and 

coding because they are distinctly dif ferent in the way they are executed. They must be planned and staffed 

di f ferent ly for best ut i l izat ion of program resources. 

Figure 3 portrays the iterative relationship between successive development phases for this scheme. 

The ordering of steps is based on the fol lowing concept: that as each step progresses and the design is further 

detailed, there is an iteration with the preceding and succeeding steps but rarely with the more remote steps in 

the sequence. The virtue of all of this is that as the design proceeds the change process is scoped down to 

manageable limits. At any point in the design process after the requirements analysis is completed there exists 

a f irm and c~seup~ moving baseline to whi(:h to ~ tu rn  in the event of unforeseen design diff icult ies. What we 

have is an effective fallback position that tends to maximize the extent of early work that is salvageable and 

preserved. 

Reprinted from Proceedings, IEEE WESCON, August 1970, pages 1-9. 
Co_pyright © 1_9_70 by The Institute of Electrical and Electronics Et)gineers,, .328 
Inc. Originally published by TRW. 
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Figure 2. Implementation steps to develop a large computer program for delivery to a customer. 

I believe in this concept, but the implementation described above is risky and invites failure. The 

problem is illustrated in Figure 4. The testing phase which occurs at the end of the development cycle is the 

first event for which timing, storage, input /output  transfers, etc., are experienced as distinguished from 

analyzed. These phenomena are not precisely analyzable. They are not the solutions to the standard partial 

differential equations of mathematical physics for instance. Yet if these phenomena fail to satisfy the various 

external constraints, then invariably a major redesign is required. A simple octal patch or redo of some isolated 

code wil l  not f ix  these kinds of diff iculties. The required design changes are l ikely to be so disruptive that the 

software requirements upon which the design is based and which provides the rationale for everything are 

violated. Either the requirements must be modif ied, or a substantial change in the design is required. In effect 

the development process has returned to the origin and one can expect up to a lO0-percent overrun in schedule 

and/or costs. 

One might note that there has been a skipping-over of the analysis and code phases. One cannot, of 

course, produce software wi thout  these steps, but generally these phases are managed wi th relative ease and 

have l i tt le impact on requirements, design, and testing. In my experience there are whole departments 

consumed with the analysis of orbi t  mechanics, spacecraft att i tude determination, mathematical opt imizat ion 

of payload activity and so forth, but when these departments have completed their di f f icul t  and complex work, 

the resultant program steps involvea few lines of serial arithmetic code. If in the execution of their d i f f icul t  

and complex work the analysts have made a mistake, the correction is invariably implemented by a minor 

change in the code with no disruptive feedback into the other development bases. 

However, I believe the illustrated approach to be fundamental ly sound. The remainder of this 

discussion presents five addit ional features that must be added to this basic approach to eliminate most of the 

development risks. 
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Figure 3. Hopefully, the ~terat=ve interact=on between the various phases is confined to successive steps. 

I SYSTEM "1 .~oo,.~-,..Sl.,~ 
I so,w..~ !. 

I ANALYSIS 

PROGRAM 

DESIGN 

I coo,.G I ,~ 

! TESTING I 

I O  .ATO.S ! 

Figure 4. Unfortunately, for the process illustrated, the design iterations are never confined to the successive steps. 
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STEP 3: DO IT TWICE 
After documentation, the second most important criterion for success revolves around whether the 

product is total ly original. If the computer program in question is being developed for the first time, arrange 

matters so that the version f inally delivered to the customer for operational deployment is actually the second 

version insofar as critical design/operations areas are concerned. Figure 7 iltustrates how this might be carried 

out by means of a simulation. Note that it is simply the entire process done in miniature, t o a t i m e  scale that 

is relatively small wi th respect to the overall effort. The nature of this effort  can vary widely depending 

primarily on the overall t ime scale and the nature of the critical problem areas to be modeled. If the effort  runs 

30 months then this early development o f a p i l o t  model might be scheduled for 10 months. For this schedule, 

fairly formal controls, documentation procedures, etc., can be util ized. If, however, the overall ef fort  were 

reduced to 12 months, then the pi lot effort could be compressed to three months perhaps, in order to gain 

sufficient leverage on the mainline development. In this case a very special kind of broad competence is 

required on the part of the personnel involved. They must have an intuit ive feel for analysis, coding, and 

program design. They must quickly sense the trouble spots in the design, model them, model their alternatives, 

forget the straightforward aspects of the design which aren't worth studying at this early point, and f inal ly 

arrive at an error-free program. In either case the point of all this, as wi th a simulation, is that questions of 

timing, storage, etc. which are otherwise matters of judgment, can now be studied with precision. Without 

this simulation the project manager is at the mercy of human judgment. With the simulation he can at least 

perform experimental tests of some key hypotheses and scope down what remains for human judgment, which 

in the area of computer program design (as in the estimation of takeoff gross weight, costs to complete, or the 

daily double) is invariably and seriously optimistic. 

I I,,, 
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PRELIMINARY I %  
PROGRAM 
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i PROGRAM 
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Figure 7. Step 3: At tempt  to do the job twice - the first result provides an early simulation of the final product. 
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LʼHomme “processeur”

• reçoit et émet de lʼinformation
• mémorise cette information
• traite cette information

Échange grâce aux sens

• vision, audition, toucher, goût, odorat …
• mouvement …



La vision

le récepteur : lʼœil 
• optique
• pré-traitement

lʼinterprétation : le cerveau
• remonte à la 3D
• perçoit la couleur
• reconstitue à partir du contexte et de lʼexpérience
• permet la lecture

La vision

Ponzo

La vision

Muller Lyer



Lʼaudition

caractéristiques propres du son :
• hauteur (fréquence)
• force (amplitude)
• timbre

autres caractéristiques :
• spatialisation (distance, direction)
• séparation

Le toucher

Le toucher est “plusieurs sens” :
• température
• pression
• texture

Il donne un retour (feedback) sur lʼenvironnement.
Les doigts sont particulièrement sensibles.

Lié au mouvement, il donne la proprioception 
(perception de soi).

Mémorisation

On admet en général quʼil existe 
plusieurs niveaux de mémoire :
• mémoire sensitive
• mémoire à court terme (ou de travail)
• mémoire à long terme



Traitement de lʼinformation

Lʼhumain est “logique”…

Traitement de lʼinformation

Lʼhumain est “logique”… mais quelle logique ?

• déduction : a, a⇒b donc b
• induction : b, a⇒b donc a
• abduction : a, b donc a⇒b

0.3 La machine

iMac (Apple, 2008)


