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SESAR ASTAIR: Auto steer taxi at airport

Interaction with Automation

Jérémie Garcia, Mathieu Cousy, Alexandre Battut, Dong-Bach Vo, Vincent

P g
eyrugqueou ASTAIR iy iy :

Objectives

..........

---------

..........


http://www.youtube.com/watch?v=dxWgsnGFCYY&t=23

Environment

addChildrenTo page {
Component page_up
Component page_down

Switch status_control(pagel) {
pagel svg.page_def.pagel
page2 svg.page_def.page2

« System » = fractal collection of interactive processes y page3 << svg.page_def.page3

FSM sc_fsm {
State page2

@ 15 State page3
. 16 State pagel
Binding =
() Bmdmg pagel page2 (page_up)

Touch Interactive pagez p6963 ( page_up)
input button Touch input Interactive page3 pagel ( page_up)
button 20 pagel page3 (page_down)
ééii;; 1 page2 pagel (page_down)
Cg::::g Fsm 2 page3 page2 (page_down)
voaal 24 sc_fsm.state status_control.state

Touch input Interactive 25 }
button

Execution model = activation of coupled processes



Smala dans ISI, applications "réalistes” dans IHM et ISl

Réalistes : "suffisamment complexes" pour démontrer la validité écologique
Mais cela a un grand codt de développement/ressources...

Perspectives : maintenant qu'on a les apps, s'en servir pour raisonner...

HMI prototypes

AEGN



https://docs.google.com/file/d/1aXgQkKme5gFLuUYA_DI3mdFqxDhgVY6E/preview
http://www.youtube.com/watch?v=XYMKMCLFtYg&t=35
http://www.youtube.com/watch?v=taupNZXfvrg&t=208

Example: How to reuse a "diffuse" chatbox?
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Pb Example: How to D'n'D over hidden object?

Future at 08:54:44 11
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Pb example: interaction interference

Voulez-vous souscrire a
notre super newsletter ?

Vous pouvez mai /ideo.




knowdget



Knowledge widgets

Widgets supporting knowledge of interaction
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Knowledge of...

1. Spatial and temporal ecosystem
Not limited to straight rectangle, with a background and clipping...
What's next to me (as a widget)? N,S,W,E ? Above ? Below ?
What was here before?

2. Human capacities (motor, perception, cognition)

Including (transient) disabilities, device accuracy etc.

3. How to communicate ways of interacting

4. Interaction context

5. Interaction history



Aim/purpose, mission, objectives (finalité, mission, objectifs)

Aim / purpose:

e Provide more usable interactive systems to end-users
Mission:

e Provide more usable and more reusable interactive components to designers/programmers
Objectives:

e Redefine the notion of atomic elements that compose GUIs to evolve beyond Widgets
(Conceptual contribution) - T1

e Invent new control structures of Knowdget and provide programming APIs and code
examples (Technical contribution) - T2

e Provide evidence of the benefits of the Knowdgets approach (empirical contribution) - T3



interaction composition

def add_interaction( , 1lnteraction): ==
.interaction #(self.interaction + interaction).8wned_ by ( )
.hasClickListener = TrT0% ’ en
.canvas.update()

def mouse _down( ) B
.interaction.press()

no adhoc event handling

def mouse_up( s
.interaction.release()




Consortium

* Centre Inria de I'Université de Lille (coordinator) &,z'zfa,_ a

ETYX

+ 1 Ph.D., 1 engineer (18 months), 1 apprentice (24 months) and interns



Concepts and tools for interactive computing

(Informatique + Philosophie)
RQ : gu’est-ce que I'informatique interactive ?

These : l'informatique interactive est concernée par les relations de causalité.

SoundManager.sma

physical processes

# o W

causal link

state

input
transducers

I causal
orchestrator

output
transducers

Il faut un modéle de son exécution:
une machine interactive

software
processes

) &

State checkLoopState|
10000 =: anim_duration

1-> restart_animation
Sample check_low ("res/check-low2.wav")

Clock t (10000)
t.tick -> check_low
t.tick -> restart_animation

Clock loop_t (Sanim_step)
loop_t.tick -> anim_inc

| State acknowledgedCheckState{
}
idleState -> checkState (check)
idleState -> radarState (radar)

checkState -> radarState (radar)
checkState -> checkLoopState (to_check_loop)

checkState -> idleState (_reset)

checklLoopState -> radarState (radar)

checkLoopState -> acknowledgedCheckState (acknowledge)

checkLoopState -> ﬂ{il State (_reset)
a)

Il faut des outils pour comprendre les

3 g

SoundManager.sma

[ state ch jpState ]
10080 =: anim_duration
|-s restart_animation
Sompie check_low ("res/check-1ow2. wav')

Clock t (10000)
totick <> check_low
totick -5 restart_animation

checkstate -> checklLoopState (to_check_loop)

Clock loop.t ($anim_step)
loop_t.tick -> dniminc

:
State Geknowl edgedcheckStater

1
Eid idleState -> checkState (check)

AbeREabpsEaLEadgTibaLRsEELIadar) ate (acknonledge)

checkState %5 radarState (radar)

184 checkstate -> acknowledgedCheckState Cacknowledge)

checkState -> idleState (_reset)

108 (b)

relations de causalité: causette

Alice Martin

‘SoundManager.sma
101 checkState -> checklLoop$
83 10000 =: anim_duration
34 1-> restart_animation
85 Sample check_low ("res
86
87 Clock t (10000)

t.tick -> check_low
t.tick -> restart_anin

Clock loop_t (Sanim_st
loop_t.tick -> anim_in
93 }

107 checkLoopState -> idleSt
106 checkLoopState -> acknow
105 checkLoopState -> radars

- State acknowledgedChecks

2% }

97 idleState -> checkState
98 idleState -> radarState
108 checkState -> radarState
02 checkState -> acknowledg
checkState -> idleState

108 (



https://docs.google.com/file/d/1BdCbDj0sCzMZoaxg4FOqf9eFzyvsLs6m/preview

Unifying textual and visual programming with Semiology of Graphics

Random rpos = new Random(456);

Random r = new Random(321);

double[] sizes = new double[6];

double a = 10, b = 5;

for (int i = 0; i < sizes.length; ++)) {
sizes[i] = a * 1

i + b;
}
float[] tricol = new float[3], 1ch;
lch = tricol; ______———“’—ﬁﬂh_
Lch[ ( gttt
lch[lQ = 100;
lchl2] ;
Color cl ch);

[.]
System.out.println( +cl);
for (int i=0; i<hue'sy
lch[2] = (float)(i*360 /hue
colors[i] = srgb.fromL toColor(lch);

hue shapes.add(buildSh
1 |

(g, huewayinbol.subst

color is selective

task: «find all occurrences
of variable ‘Ich’» ?!

luminosity is selective

task: «seek and navigate
among code and comment»

luminosity is ordered

task: «find important text,
ignore other text»



Unifying textual and visual programming with Semiology of Graphics

‘:’ qust" 'I’ '71yst"

CElement toMove
Point2D lastPoi =

<t hyst !
\/TQ\
Release a0 g publigstate\/tlvst,,=

‘/// Transitiongdrad

public State

Release

public State drag =
Transition stop
Transition move

Drag

Transition press

CStateMachine sm = nejy CStateMachine(canvas) {
null;
null;

State() {
= Pr»ssOnShape(">> hyst")};

State() {
= Drag(">> drag");

»Tijnsltiun release = Release(">> start")};

State() {
Release(">> start");
new Drag(BUTTONL1)}};

task: “what are the 'out’
transitions for state 'hyst’?”

Stéphane Conversy. 2014. Unifying Textual and Visual: A Theoretical Account of the Visual Perception of Programming Languages. In Proceedings of the 2014 ACM International Symposium on New
Ideas, New Paradigms, and Reflections on Programming & Software (Onward! 2014). Association for Computing Machinery, New York, NY, USA, 201-212. https://doi.org/10.1145/2661136.2661138



Preuves sur les langages pour l'interaction

1ére approche :

|dentification des bigraphes de Milner comme un modéle sémantique approprié pour la description
d'interactions graphiques

un graphe de composition d'une scéne interactive (activation/désactivation hiérarchique)
un graphe de relations causales entre composants

Traduction de programmes smala (ou QML) en bigraphes, et utilisation des propriétés des
bi-graphes pour prouver des comportements (a moyen terme)

a + court terme, Rocg-ification des preuves de bi-graphe

=> Célia Picard, Cyril Allignol, théses de Nicolas Nalpon et Cécile Macron



Preuves sur les langages pour l'interaction

2éme approche :
Compilateur smala "vérifié¢"
Ecrit en OCaml pour l'instant
A terme preuves sur les régles de transformation avec Rocq

=> sujet de these, recherche de candidat.e

=> Basile Pesin, Célia Picard, Cyril Alignol, Stéphane Conversy



State Update —_— RUIe T = {event}U{ev | E,A, T,E,A'E proc || ev}

E, T,E', A proc,
E,ATk..proc| E,A

E,AF.. proc(event) | E', A',(T N{Trigger p | Spike p € proc})

Vpv, Assignvpe T = E'(p)=|v]
Vp, (Vv, Assignv p ¢ T) = E'(p) = E(p)
Vp, Activate p€ T = pc A
Vp, Deactivate pe T = p ¢ A’
Vp, (Activate p ¢ T ADeactivate p¢ T) = (pe A <= p € A)

E,A Tk,..procl E' A

Some contradictory programs:

Int x 0; Component ¢ { ... }
a -> al; al: 42 =: x; a -> c;
a -> a2; a2: 84 =: x; a —>! ¢

Rejected by static analysis



