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I:Overview
This proposal is a study of technology developments in hair animation and the integration of 2D and 3D character animation. 



II:Research  
	
I:3D Hair 
Tonic
· Hair grooming tool developing during the production of Tangled 
[image: ]
Disney Encanto
	“Disney has developed tools, such as Tonic, to help Look Development Artists generate and groom hair. The first step is to shape Tonic tubes to represent groups of hair. The tubes are then converted into guide curves that can drive the movement and shape of all of the final hair, which has added complexity from Disney’s XGen expressions. Material settings are then added to the hair shader for a natural final look”


“Clothing can add a lot of tangibility to a character when enough detail is added. In collaboration with a Simulation Artist, stitches created in Disney's XGen are tested”
Source:Filmmaking Process - Encanto
https://www.pixar.com/technology-at-pixar
[bookmark: _i84e5mdwyoyk]

		MIT News
[bookmark: _qs719ubk08az]The physics of curly hair
Researchers develop first detailed model for a 3-D strand of curly hair.
Denise Brehm, Civil and Environmental Engineering
Publication Date: February 13, 2014
	
“A curl can change phase — from 2-D to 3-D local helix to 3-D global helix, and back again — if its parameters change. Because a strand of hair is weighted from the bottom by gravity, the top of the strand has more weight under it than the tip, which has none. Thus, if the weight on a hair is too great for its innate curliness, the curl will fail and become either straight or helical, depending on the strand’s length and stiffness.” Souce:https://news.mit.edu/2014/the-physics-of-curly-hair-0213


Get started with XGen interactive grooming
Source:https://help.autodesk.com/view/MAYAUL/2024/ENU/?guid=GUID-D7F840A2-EA9F-4ED2-8799-1DC008ED1027

The Art and Technology of Hair Simulation in Disney’s Moana
	Source:https://dl-acm-org.ezproxy.uwtsd.ac.uk/doi/pdf/10.1145/3084363.3085072







The Sea Beast

https://netflixqueue.com/the-making-of-the-sea-beasts

THE SEA BEAST | VFX Breakdown
The Making of Netflix’s “The Sea Beast”[image: ]
[image: ]
		[image: ]
:Visual development model for Netflix’s Sea Beast by Leticia Gillett





II:2D 3D integration 
Disney’s Paperman	
[image: ]
“We present a system which allows animators to combine CG animation's strengths -- temporal coherence, spatial stability, and precise control -- with traditional animation's expressive and pleasing line-based aesthetic. Our process begins as an ordinary 3D CG animation, but later steps occur in a light-weight and responsive 2D environment, where an artist can draw lines which the system can then automatically move through time using vector fields derived from the 3D animation, thereby maximizing the benefits of both environments.”

Source:Computer Assisted Animation Of Line And Paint In Disneys Paperman
Step-by-step: the animation process
CG animation – the scenes and characters are modeled, rigged and animated in the same way a typical CG animation would be completed (although with simpler models since the CG renders do not represent the final look).
Motion fields – motion fields are created on the CG animation from which the final lines will be advected. These are rendered per-frame per-element with the result being each pixel in the image having a 2D offset. The effect of this is to describe where that point on the CG model will be in the next or previous frame.
Silhouette ribbons – to preserve the ‘line’ look from traditional animation, silhouette ribbons were created for the characters. Here, a character was divided into “topologically-cylindrical components by offsetting the silhouettes perpendicular to the camera direction.” This helped ensure that lines near the character’s silhouette remained on the silhouette.
Motion paper – a paper texture advected by the motion vectors gave a temporal coherent texture to the line and paint.
Final lines and paint – using Meander, final line artists drew key drawings on top of the CG renders, relying on two techniques to then compute the non-key drawings but preserve the temporal coherence of the final-line stage.
Motion pasting – the first technique was called motion pasting, in which “a group of strokes in one frame are selected by the artist and then ‘pasted’ into another frame, such that through all intermediate frames, the strokes are advected by the motion fields defined by the CG animation.” The ultimate effect is that the intermediate frames are automatically drawn.
Motion betweening – this was the second technique. Here, strokes are drawn on an initial keyframe and the corresponding strokes drawn on the next keyframe. The inbetweens are then created by automatically computing correspondences, advecting strokes via motion vectors, and geometrically blending the corresponding strokes.
Source:The inside story behind Disney's Paperman - fxguide

Paperman and the Future of 2D Animation

[image: ]

	Klaus 
		KLAUS | 2D-3D integration test
		How Netflix's 'Klaus' Made 2D Animation Look 3D | Movies Insider
		



		How to Merge 2D With 3D Animation - Tutorial

How to mix 2D and 3D animation

How this 2D/3D animation was made - Introduction to Blender greasepencil and tips for beginners

Blender Grease Pencil - 2D 3D Hybrid Storyboard Animatic -Tutorial

Animate a 2D character in a 3D environment with Blender

EVERYTHING You Need to Animate with Blender Grease Pencil (Beginner Guide)



III:Life studies


[image: ]
 [image: ]
Source:Video by Ron Lach  from Pexels: A Happy Woman Walking outside in the Snow
Video by Ron Lach  from Pexels: A Woman Running on a Snow Covered Landscape
Video by Ron Lach  from Pexels: A Happy Woman Twirling in the Snow
Video by Ivan Samkov from Pexels: Woman Walking and Looking Back at the Camera

[image: ][image: ]
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		Violin Reference: 
 [image: ][image: ][image: ][image: ]
Source:Video by Pixabay from Pexels:
https://www.pexels.com/video/an-old-violinist-855880/
Source:Video by Wilson Malone from Pexels https://www.pexels.com/video/a-man-playing-the-violin-2794235/








IV: Character explorations 
[image: ]

[image: ]
IIV: Rough Storyboards

[image: ]

A link to any tests / progression
https://youtube.com/playlist?list=PLYAvyaHunA_D9DnMFnVKWPxM7FULwxszB&si=FuOY2ZsVo_xOm4Gx

A link to the final (20 secs min) animation work.
https://youtube.com/playlist?list=PLYAvyaHunA_CAMwfk225AsgaEhLGX0qYl&si=QSrafZLf4Cf9jbgx
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Figure 1: Previs: (a) drawing, (b) hand-modeled hair volumes. Grooming: (c) Tonic tubes ("50 tubes), (d) Tonic center curves and region
maps,(e) guide hairs interpolating volumes (~1000). Simulation: (f) hair rig, (g) simulation curves ("100 sim curves, motion of guide curves
is interpolated from sim curves:"1000 guide curves). Render: (h) test render ("400,000 rendered curves).




