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Thought Exercise
How m any item s  a re in this  s cene?  How would  you group  them ?



Hierarchical Models
Hiera rchica l m odels  organize a  s cene into pa r ts  and  subpar ts .

 Useful for keep ing track of  a ll the p ieces

 Subpar t pos it ion is  m easured  rela t ive to pa rent

 Move pa rent ⇒ m ove a ll subpar ts  with it

https :/ / www.devianta rt .com / skyriderr/ a rt / vanellope-3 D-Model-anim ation-tes t-6 0 6 8 4 0 5 8 8 https :/ / polycount .com / d iscuss ion/ 2 0 4 7 6 4 / s ta rt ing-a -new-project-t iny-m ech
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Alternate Tree
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Coding with Three.js

floor = new THREE.Object3D();
scene.add(floor);

plane = new THREE.Mesh(planeGeom,planeMat);
floor.add(plane)

table = new THREE.Object3D();
scene.add(table);

bowl = new THREE.Mesh(bowlGeom,bowlMat);
table.add(bowl);
// …
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Adding Transformations

table.position.x -= 15;
chair.rotation.z += 1.6;

How do groups  help  us  
with trans form a tions?
• Ten m eshes
• One subgroup
• Three groups

Moving a  group  a ffects  
a ll its  com ponents



Questions
1 . Wha t p rincip les  guide the group ing of  ob jects  into a  hiera rchy?

Relatedness is one motivation.  Shared motion is another.

2 . Wha t Three.js  cla s s  is  used  to rep resent an ob ject  group ing?
Object3D

3 . Match the code to the p icture.
A.                       B. X. Y.

PAUSE NOW & ANSWER

Q.add(R);
Q.add(S);
R.add(T)

R.add(Q)
S.add(Q);
T.add(R);
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Object Hierarchy
Dem o of  p rogram m ing with 
an ob ject  hiera rchy

 Motion of  body ob ject  ca rries  a ll p ieces
(trunk + both lim bs )

 Why do we need  lhip and  rhip?
 Rota tion point for the lim bs
 Without it , cube would  

rota te  a round  its  center

Body

R Hip

RightLeft

Trunk L Hip

scene

𝐶𝐶𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = 𝑀𝑀𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝑀𝑀𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑀𝑀𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿

𝐶𝐶𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = 𝑀𝑀𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝑇𝑇𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑅𝑅𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑇𝑇𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝑅𝑅𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿



Human Body Model
TorsoUpLeftArmLowLeftArm

LeftHand
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Homework Preview
Use hiera rchica l s tructure

 Coord ina te sys tem  for p lanet  
centered  on pa rent

 Planet is  offset  rela t ive to this

 Rota te coord ina tes  
to follow orb it

 Moons  m ove with p lanet

 Sim ila r s tra tegy for m oon orb it  
Parent

Planet



Questions
1 . Wha t a re the advanta ges  of  group ing ob jects  together a s  child ren of  

a  vir tua l ob ject?
They can all be moved and manipulated as a single entity.

2 . Bes ides  group ing, wha t is  another rea son for having a  vir tua l ob ject  
in the s cene?

We can apply a rotation to a translated piece.

PAUSE NOW & ANSWER



Review
After wa tching this  video you should  be ab le to…

 Propose sens ib le group ings  of  ob jects  and  ob ject  pa r ts

 Build  scenes  a s  hiera rchies  of  Ob ject3D

 Em ploy ob ject  hiera rchies  to efficiently p roduce a  des ired  anim a tion

Music: https://www.bensound.com

https://www.bensound.com/
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