Duckify

Week 5 review




Milestone
Aboutthe week 5

Using the complete pipeline, starting from an
, draw Al-generated contours, on a duck
using multiple colors with




GenAi - Milestones & TODO

J MV-Adapter Text2Texture : Prompt Engineering , benchmarking

o Why: automated benchmark needs refinement to transmit information

(] GenAi Pipeline : Have it integrated to the main project pipeline

o Why: Time constraint -> Will be integrated next week



GenAi - MV-Adapter Text2Texture

SCRIPT 1

-~

Textured model

.glb

Multiview

Metadata

json
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-PNg
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~

Front + Back
+ Left + Right

View

e Génération de canard
o Valorisation des données

* PirateDuck

o GenT
®* Front.png
= Back.png
= Left.png
= Right.png
= Multiview.png
= Metadata.json
= PirateDuck.glb
o Gen2

= Front.png



GenAi - MV-Adapter Text2Texture

 Collecte des donnees

e Evaluation des donneéesvia

Benchmark




GenAi - MV-Adapter Text2Texture

e Evaluation des données de
maniere automatiséeée

FFFFFFFFFF




GenAi - MV-Adapter Text2Texture

e Profession Ducks

* Video games Ducks
* RPG Ducks
* Superhero Ducks



https://hessoit-my.sharepoint.com/:x:/g/personal/marco_caporizz_hes-so_ch/IQCVkc7dhTs5QqPdaQiFVsgEAYsP7aziNxXcsu4AOkRRogA?e=0vzhXl
https://hessoit-my.sharepoint.com/:x:/g/personal/marco_caporizz_hes-so_ch/IQCVkc7dhTs5QqPdaQiFVsgEAYsP7aziNxXcsu4AOkRRogA?e=0vzhXl
https://hessoit-my.sharepoint.com/:x:/g/personal/marco_caporizz_hes-so_ch/IQBPJ6_zRrxDSLS8yiqnZzb_AbSRerbBu0tFaVF1t_sqcAs?e=mhsbOX
https://hessoit-my.sharepoint.com/:x:/g/personal/marco_caporizz_hes-so_ch/IQBPJ6_zRrxDSLS8yiqnZzb_AbSRerbBu0tFaVF1t_sqcAs?e=mhsbOX
https://hessoit-my.sharepoint.com/:x:/g/personal/marco_caporizz_hes-so_ch/IQCDmRjNgJ65To3ToiY132KuAXOBp2-XKxXGqsJbPBBJJN4?e=S9MBid
https://hessoit-my.sharepoint.com/:x:/g/personal/marco_caporizz_hes-so_ch/IQCDmRjNgJ65To3ToiY132KuAXOBp2-XKxXGqsJbPBBJJN4?e=S9MBid
https://hessoit-my.sharepoint.com/:x:/g/personal/marco_caporizz_hes-so_ch/IQCp7o0r_dPoQLK3jcVqPR9NAX_EuX_CsS0ruX7r6ro_7C8?e=fcChTs
https://hessoit-my.sharepoint.com/:x:/g/personal/marco_caporizz_hes-so_ch/IQCp7o0r_dPoQLK3jcVqPR9NAX_EuX_CsS0ruX7r6ro_7C8?e=fcChTs

GenAi - Integrated Pipeline

SSH Tunnel
Local PC Disco.hevs.ch

Prompt + model

+ parameters
Client “| Server (Flask)
(client.py) « (server.py)
Texture + metadata
(.zip) A
Textured model Sturm job
(.glb)
Y

MV-Adapter




Tracing

Identified issues in the pipeline
* new UV map
* Unreachable areas
* Fill slicing failures

 Trace dataset

* Pipeline stress-testing

X & & &K



Tracing

Small artefacts removal

r
i B All detected contour = a X

after



Tracing

Unreachable areas

Steep angles / sharp edges on the eyes

Drawable areas mask
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Tracing
Fill slicing debug
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Tracing

Dataset of tests

* Jestn.1:asimpletriangle on the right wing

* Jestn.2:asimplecircle on athe right wing

* Jestn.3: afilled circle on a the right wing
 Testn.4:atriangle on top of the bill

* Jestn.5:two lines on both sides of the back

* Jestn.6:lineson both eyes

e Jestn.7:aspiralon the torso

* Jestn.8:twocircles onthe head

* Jestn.9:three simple lines, in blue/green/red on the left wing
* Jestn.10: aline wandering around allthe duck



Tracing

Cross UV island segment
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Sample result with jumping segment Site of error on the UV map »



Tracing

Cross UV island segment

Possible workaround
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Tracing

Results

*7m30

Current results with an Al generated texture
(construction worker)
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Tracing

Results

Current results with an Al generated texture
(construction worker)

17



3D Printing

* Fix friction effect

* Add spring for gripper consistency

* Fix the stability of the duck support

o Tape solution not efficient
o Considered less important than other tasks
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3D Printing

* Qur support design
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Robot

* Pen transition program
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Robot

* Integration of pen program in the pipeline
o Work in progress
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Robot

* Correction safety PyBullet
e Draw on a 3D surface

* Draw with 2 pens
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Robot

- Left-Right traces separation for reachability purpose
- Will have to turn the duck 180d manually

Duck Surface Reachability
1163/1190 reachable (97.7%)

e Unreachable (27)
e Reachable (1163)
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Duck Surface Reachability
1163/1190 reachable (97.7%)

s Unreachable (27)
e Reachable (1163)
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12 (rad)

3 irad)

14 (rad)

5 (rad)

Robot

Path optimisation: smoothing the joints movement to avoid robot self-collision

» re-pathing with gnear
» pybullet_planning

Joint angles over waypoints — look for discontinuities
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Waypoint index

Joint angles over waypoints — look for discontinuities
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Robot

Robot Pipeline - Full Class Diagram

@ Main
e main()

m run_stage(stage_name, stage_obj, datastore, on_error)

ol e

. . Transformation .
© Calibration d(? . DataSt @ Filtre @ Conversion @ Pathfinding @ Gazebo
o datastore : DataStore e, P"? 8 REIERI R : o datastore : DataStore ; : o datastore : DataStore
creates | o robot ip : str E jr::ﬁtc_:ariii:::.a::inn et o datastore : DataStore o json object : str o datastore : DataStore o datastore : DataStore o robot_ip : str

o run() = : o run() ) o run() o run() R

o fallback() ° ;;‘ﬁ'é’ack” » fallbacki) o fallback() iR AL » fallbacki() o fallback()
@ DataStore
o path : str
e log{msg : str)

P
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Ul

Goal: Configuration, execution and overview of all steps of the pipeline

27



Ul

Demo



Ul

Duckify
File

GenAl  Tracing Robot
Input Visualizer

Model trapezoid.obj
Prompt

This is an example prompt

Generate

Results

‘; duck_army.jpg

*" dummy_layer.png
fancy_test_duck.png

B square.png

", trapezoid.png

trapezoid_colors.png

Main window, GenAl tab

Pass to Tracing




Ul

Eile
Genal | Tracing
Inpukt
Model

Texture

Enable Fill

Statistics

Islands
2D Traces
3D Traces
Poinks

Duckify

Visualizer

duck_uv.obj Mesh

fancy test duck.png

Main window, Tracing tab

Texture

® Palettized

Pass to Robot
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Ul

Duckify
File
GenAl  Tracing Robot
Inpukt Execute

Model Run Gazebo tesks

Trace duck uv-fancy test duck-trace.json

Filter All traces

Calibration
TCP calibration Default - New
Transformation Default = MNew

Pen Calibration Calibrate pen

Main window, Robot tab
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Ul

Calibration

Place the TCP at a fixed point. Click on "Add" with
different arm dispositions and angles. You must add at
least 6 points

Point 0 (16:59:48)
Point 1 (16:59:49)
Point 2 (16:59:49)
Point 3 (16:59:50)

Remove

Calibration dialog

Transformation

Place the TCP at the highlighted point and press
"Record". Repeat for all points, then click "save"

Top
Side
Corner 1
Corner 2

| Record |

% Cancel +

Transformation dialog
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Settings
GenAl Tracing  Robot

Service

Host: localhost

Port: 30000

Generation

Negative prompt reflections, ugly

Prompt wrapper only use red, green and blue

steps

Guidance

x Cancel | v OK

Settings window, GenAl tab



Ul

Settings
GenAl Tracing Robot

Palette

#FFOOO00
B #ooffoo

#0000FF
- Ediiiii

Remove

x Cancel |

Settings window, Tracing tab

v OK
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Ul

Settings

GenAl  Tracing Robot

Robot

IP Address:

127.0.0.1

* Cancel |

Settings window, Robot tab

v OK
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Milestone

For the week 6

Using the complete pipeline, starting from an
orchestration interface, draw Al-generated contours, on a duck
using multiple colors with automatical changes.

Have a promoting website for the project

36
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