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BabyMOD, a Collaborative Model Editor
for Mastering Model Complexity in MBSE
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Context

= \Weak penetration of modeling techniques
in numerous engineering domains
o Too weak value / effort ratio
o Creativity limited by formalization

= Main cause: modeling tools that don’t match the culture of
system engineers

o Obsolete interfaces S i =T

o Uncomfortable representations ~ =.7m s -

o Non intuitive constraints || Taas: -

o Painful modifications -

o Difficult collaboration
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Current Tools: Whiteboards and Pens
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Bridging the Gap:
Interactive Whiteboards

Import capabilities with simplified
visualization and auto-layout

Exporting back to existing tools with incremental
formalization of sketched elements
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Improve human
computer interaction

Assist the engineers

Benefit from the
state of the art
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@ localhost:8080 @ x

< C @ localhost:28080
# Home & Open /# Recognize
s MODEL EXPLORER

¥ &= Model

p» @ Root Physical Function

*-3 Pitch consign
Drone pitch rate
Motor 4 rate
Motor 3 rate
Aircraft type
Exclusion zone
Video
Flight zone aerial view
Drone roll
Motor 2 disabled
AP engagement
Flight zone aerial view
Aircraft shape
Pressure
Flight plan progress
Aircraft position
Vertical speed consign
Acceleration MON
Manual payload control
Motor 4 rate measured
Drone pitch rate
Aircraft position validation
Yaw rate consign
Pilot analysis
Altitude consign
Flight domain
Former results
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Previous Work: BabyMOD, a Feasability Study

Autolayout

new node

F1.1 Measure
pressure

F1.3 Measure
attitude

F2.1 Compute
altitude

F3 Provide
thrust

F1.2 Measure ground




. v A BabyMOD Architecture Overview

BabyMOD

Model import
assistant

TeePea modeal

aggregator
Sketch
-
Core racoanition melodymodeller SEIM
IR —»  Tesseract OCR I

recognition

Virtual Auto-layout y  Eclipse Layout

keyboard assistant Kernel (ELK) melodymodeller SEIM + A

YWoice assistant

) Web speach API
Voice Speech {via native Geko)
recognition synthesis
Export and Import capabilities
Legend:
BabyMOD Third-party Support various viewpoints:

components libraries —* Dependencies e Functional Dataflow
* Basic Mass Viewpoint
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Demo
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BabyMOD
IRT Springboard
Sep. 2019 - Mar. 2020
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Sketch Recognition: the Problem

User: | want to draw a bicycle.
Let’s start with two wheels...

Marvin: Do you mean glasses? P =N

oi}o
User: Why do you think |
wanna draw glasses?

{ |
o

Marvin: *SIGH* Don’t know... :&3:

u¥o

2 User: ... j
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Sketch Recognition: the Complete Picture
2% User: | want to draw a bicycle. 1
Let’s start with two wheels...
% gﬁUser: gg...}
Marvin: Do you mean glasses? A=
User: Why do you think | Marvin: *SIGH* | %
2% wanna draw glasses? } know... @&\s

QED
Marvin: *SIGH* Maybe because |

recognize one circular shape at the
left side of another circular shape /=N
and that it only remains to draw “Ei’
the frame?

Sep-20 12 RN



~ 4

0 SAINT ExX<uUureEeE/)RY

Sep-20

S

Explicability

Marvin: *SIGH* Maybe because
| recognize one circular shape at %
the left side of another circular @E},

shape and that it only remains to
draw the frame?

Characterization
of elementary
shapes

Characterization of the Hints to terminate
positioning of each elementary the sketch
shape relative to the others (visual feedback)

For more detail:
Albore, A. and Hili, N. “From Informal Sketches to System

Engineering Models using Al Plan Recognition”. Context’2020 IS
AAAI Spring Symposium’Series 2020 & :




e mANT emem, Plan Recognition: Demo

Mozilla Firefox

localhost:8080/website /# X

<« cC @ © @ localhost - O nmoe € P e =

L 3 Graph options

¥ Shape recognition

Objective 1

Objective 2

Objective 3
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Hlreen, State of the Art

Shape Text recognition Incremental Recognition Recognition Internal data Collaborative Graphical
recognltlon formalization algorithm speed model capabilities representation

— --------

Obeo Cloud
Platform /
SECollab / X
Smartfacs (keyboard and mouse)
HE]
X
(WIMP/Post-WIMP with palette)

Y
~
\
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BabyMOD

EasyMOD
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Topics Broached in BabyMOD

TYPES OF REPRESENTATION

Graph-based

Tabular

Linear (sequences, ...)
Cartesian
Domain-specific




Interested in EasyMOD?

= EasyMOD plans to start Q4 2020
= Currently seeking out industrial and academic partners

Promotional video of EasyMOD:
https://youtu.be/VRSxZrOVIKQ

Interested in participating? please contact:

Julien Baclet <julien.baclet@irt-saintexupery.com>
Patrick Farail <patrick.farail@irt-saintexupery.com>
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