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19/ Dynamika ciat w animacjach

Politechnika
Wioclawska

» Ciata sztywne, ang. rigid body:

nie uwzglednia sie odksztatcen na skutek dziatania sit,

stosunkowo proste i mato kosztowne obliczeniowo,

liniowe przemieszczenie wszystkich wierzchotkéw i ich obroty,

wystarczajace przyblizenie w wielu przypadkach.
» Ciata miekkie, ang. soft body:
— dodatkowo uwzglednia sie odksztatcenia obiektu,
— zmiana rozktadu masy — wzajemnego potozenia wierzchotkéw,
— specyficzny przypadek — obiekty niescisliwe: tkaniny (ang. cloth).

A Cloth Simulation essentially models the object as a bunch of balls (vertices) connected to each other by fixed-length
rods. Thus, for computational purposes, the simulation can treat the internal distances between points as a constant,
and only has to calculate interaction with other objects.

A Soft Body Simulation, on the other hand, models the object as a bunch of balls (vertices) connected to each other
by springs. So now, not only does Blender have to compute the interaction of the object with other objects, but also
has to compute its own internal reaction and the spread of force applied at one point across all of those little springs,

which is much more complex.

Zrédto: https://blender.stackexchange.com/questions/1425/
what-is-the-technical-difference-between-softbody-and-cloth-simulation



https://blender.stackexchange.com/questions/1425/what-is-the-technical-difference-between-softbody-and-cloth-simulation
https://blender.stackexchange.com/questions/1425/what-is-the-technical-difference-between-softbody-and-cloth-simulation

Ml Kolizje obiektow
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» Faza zgrubna — ograniczenie przestrzeni/obiektéw do rozpatrzenia.
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Zrédto: https://treadgaming.blogspot.com/2016/06/video-game-physics-tutorial-part-ii.html


https://treadgaming.blogspot.com/2016/06/video-game-physics-tutorial-part-ii.html

Problem obiektéw niewypuktych

» Algorytm quickhull i inne oraz podziat obiektu na mniejsze segmenty.

Convex Concave

Zrédto: https://treadgaming.blogspot.com/2016/06/video-game-physics-tutorial-part-ii.html


https://treadgaming.blogspot.com/2016/06/video-game-physics-tutorial-part-ii.html

Problem szybko poruszajacych sie obiektéw

> Zagescié liczbe krokéw czasowych w ktérych sprawdzamy kolizje.

» Analizowa¢é trajektorie przebyte przez obiekty w poblizu.
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— Przyktad na filmie: https://youtu.be/ogWQs_7DU0Y?7t=842 od 14:02.
Uwaga! Podane w pierwszej chwili rozwigzanie problemu jest btedne. PéZniej w materiale Pan to koryguje.

— Jeszcze inne omdwienie: https://blender.stackexchange . com/questions/146210/
g

active-rigid-body-objects-fall-through-other-passive-rigid-body-objects.

Zrédto: https://treadgaming.blogspot.com/2016/06/video-game-physics-tutorial-part-ii.html


https://youtu.be/ogWQs_7DU0Y?t=842
https://blender.stackexchange.com/questions/146210/active-rigid-body-objects-fall-through-other-passive-rigid-body-objects
https://blender.stackexchange.com/questions/146210/active-rigid-body-objects-fall-through-other-passive-rigid-body-objects
https://treadgaming.blogspot.com/2016/06/video-game-physics-tutorial-part-ii.html

@ Modele szkieletowe

> Znane takze jako angielskie rigging (dostownie: olinowanie statku).

» t3aczenie hierarchiczne elementéw i ograniczenia w ruch poszczegdlnych.

Zrédfo: https://en.wikipedia.org/wiki/Skeletal_animation https:

//cgi.tutsplus.com/tutorials/building-a-basic-low-poly-character-rig-in-blender--cg-16955


https://en.wikipedia.org/wiki/Skeletal_animation
https://cgi.tutsplus.com/tutorials/building-a-basic-low-poly-character-rig-in-blender--cg-16955
https://cgi.tutsplus.com/tutorials/building-a-basic-low-poly-character-rig-in-blender--cg-16955

Kilka stdw o animowaniu ruchéw ludzi
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"Jak twércy gier oszukuja w animacjach" — TVGRYpl, 2018.

https://www.youtube.com/watch?v=0Sf3WGQUQsA



https://www.youtube.com/watch?v=OSf3WGQUQsA
https://www.youtube.com/watch?v=OSf3WGQUQsA

19/ Kinematyka odwrotna

Politechnika

» Znamy cel i ograniczenia ruchu, poszukujemy odpowiedniej $ciezki.

Joint Angle Transformation Cartesian Coordinates

Direct / Forward
Kinematics

q=(q1eq,) Geometric Parameters p=@rzafy)

Inverse/ Backward
Kinematics

Zrédfo: https://en.wikipedia.org/wiki/Dice https://en.wikipedia.org/wiki/Inverse_kinematics

https://medium.com/rive/inverse-kinematics-in-flare-777bbb24bc49


https://en.wikipedia.org/wiki/Dice
https://en.wikipedia.org/wiki/Inverse_kinematics
https://medium.com/rive/inverse-kinematics-in-flare-777bbb24bc49

Ll A gdyby tak komputer sam nauczyt sie chodzi¢? (1)

Wroclawska

"Flexible Muscle-Based Locomotion for Bipedal Creatures"
— Thomas Geijtenbeek, 2013.

Generation

Generation 999
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https://www.youtube.com/watch?v=pgaEE27nsQw



https://www.youtube.com/watch?v=pgaEE27nsQw
https://www.youtube.com/watch?v=pgaEE27nsQw

A gdyby tak komputer sam nauczyt sie chodzi¢? (2)
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Wit

"Google DeepMind Al Does Parkour - Producing flexible behaviours in

simulated environments" — Bryce Hunter, 2017.

https://www.youtube.com/watch?v=g59nSURxYgk



https://www.youtube.com/watch?v=g59nSURxYgk
https://www.youtube.com/watch?v=g59nSURxYgk

Uczenie maszynowe w technice

» Dziatanie algorytméw pozwala znalez¢ nieoczywiste, genialne rozwiazania.

Zrédto: https:

//medium.com/intuitionmachine/the-alien-1look-of-deep-learning-generative-design-5c5£871£7d10



https://medium.com/intuitionmachine/the-alien-look-of-deep-learning-generative-design-5c5f871f7d10
https://medium.com/intuitionmachine/the-alien-look-of-deep-learning-generative-design-5c5f871f7d10

Uczenie przez wzmacnianie

» ang. reinforcement learning — niech komputer sam odnajdzie droge...
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Zrédto: https://en.wikipedia.org/wiki/Reinforcement_learning


https://en.wikipedia.org/wiki/Reinforcement_learning

@ Trzeba uwazad, zeby nie przesadzic...

ska

"OpenAl gra w chowanego i psuje gre!" — Two Minute Papers, 2019.

https://www.youtube.com/watch?v=Lu56xV1Z40M



https://www.youtube.com/watch?v=Lu56xVlZ40M
https://www.youtube.com/watch?v=Lu56xVlZ40M

Subtelna ztozono$¢ codziennych czynnosci

"Animacje, ktérych tworcy gier wola unika¢" — TVGRYpI, 2019.
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https://www.youtube.com/watch?v=ctk6eCS3IQc



https://www.youtube.com/watch?v=ctk6eCS3IQc
https://www.youtube.com/watch?v=ctk6eCS3IQc

Transfer deformacji

» Przeniesienie transformacji z jednego modelu na drugi.
> Przyk’fad w formie wideo: https://www.youtube.com/watch?v=Iq0ZOFwC8vQ.

> WiQCej: http://people.csail.mit.edu/sumner/research/deftransfer/.
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Zrédto: https://www.researchgate.net/figure/
Comparison-of-deformation-transfer-results-using-different-randomly-initialized-candidate_fig2_
325306957



https://www.youtube.com/watch?v=IqOZ0FwC8vQ
http://people.csail.mit.edu/sumner/research/deftransfer/
https://www.researchgate.net/figure/Comparison-of-deformation-transfer-results-using-different-randomly-initialized-candidate_fig2_325306957
https://www.researchgate.net/figure/Comparison-of-deformation-transfer-results-using-different-randomly-initialized-candidate_fig2_325306957
https://www.researchgate.net/figure/Comparison-of-deformation-transfer-results-using-different-randomly-initialized-candidate_fig2_325306957

To wszystko na dzis.

Do zobaczenia za tydzien!




