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GENERALLY SPEAKRING,
BRUSH WORK
TENDS TO NUDGE
ONE’S ARTWORK IN A
MORE FLOWING,
RHYTHMIC aND
SOMETIMES “SLICK”
DIRECTION.

NIB PEN WORK CAN
BE GQUITE SMOCTH,
BUT MORE OFTEN
TENDS TOWARD A
DRY, SLIGHTLY
EDGY, BRITTLE
LOOK.,

[McCloud 2006]



Goals of this work

|. 3D algorithms for artistic stroke thickness

2. How do artists and illustrators use line
thickness?



Previous methods: 2D

Procedural
[Grabli et al. 2004]

Constant 2D Tapering



Previous methods: 3D

Depth Lighting
[Gooch et al. 99] [Schlectweg et al. 98]
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Curvature (proportional) Radial Curvature (inverse)

[Sousa and Prusienkiewicz 2003] [Bremer and Hughes 98]



Idea

Contours and Suggestive Contours Our approach
[DeCarlo et al. 2003]



Our method

(n-v=0) (n-v=r,)

Stroke thickness is Isophote Distance: || p - q ||,
clamped to range [T ., T

min? max]



Rim lights and shadows




Ink rendering style




Overdraw rendering style




Brush rendering style




Analytic approximation
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(see paper for case of moving light source)






Is this a good idea?




Reproducing examples

“Bone” by Jeff Smith © 2007 Our result



Reproducing examples

“Bone” by Jeff Smith © 2007 Our result




Reproducing examples

“Bone” by Jeff Smith © 2007 Our result




Existing methods

“Bone” by Jeff Smith © 1998 Inversely proportional to depth



Reproducing examples
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Artist drawing [Brudon] Our rendering



Reproducing examples

Scientific illustration - Our rendering



Qualitative properties

Most drawings don’t quite fit our model

Can we say anything more broadly!?




|. Thickness o« (depth)-!

[Gooch et al. 99]




|. Thickness « (depth)-!

[Gooch et al. 99]

YOU’RE
NOT SCAREP,
ARE YOU?

JEEZX! WE'VE
ALREAPY COME
THIS FAR/

Jack Hamm, 1967



|. Thickness « (depth)-!

A Scanner Darkly, 2006



2. Thickness « (radial curvature)-!




2. Thickness « (radial curvature)-!

a. Large cylindrical objects have thicker strokes
(legs > arms > fingers)

Kwan Jung, 2003



2. Thickness « (radial curvature)-!

a. Large cyl

¥

indrical objects have thicker strokes

: :

é? mDisney 1932



2. Thickness « (radial curvature)-!

b. Strokes are thicker at “bulges” (e.g., forearms)

Eisner 1991 A Scanner Darkly 2006



2. Thickness « (radial curvature)-!

c. Foreshortened objects should be thicker...




2. Thickness « (radial curvature)-!

d. Thinning above the cheekbone




2. Thickness « (radial curvature)-!

d. Thinning above the cheekbone

Disney 1973 Gilligan 2006 Ware 2006



3. No tapering at contour occlusion

Uniform 2D tapering Our approach



3. No tapering at contour occlusion

YOU'RE
/'PREwTE‘IiﬁAR NOT SCAREP,
FROM HOME oL

' JEEZ’ WE’'VE

MOM'S GONNA ALREADY COME

THIS FAR!/




4. Strokes are limited in size




5. Lighting modulates thickness

Brudon 1970



5. Lighting modulates thickness




6. Interior vs. Exterior Curves

Interior (“anticipation’) suggestive contours thinner




6. Interior vs. Exterior Curves
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Summary and Future Work

Contributions

* Isophote Distance for stroke thickness
* Qualitative properties of artist-drawn /thickness

Future work

e Boundaries and creases
e “Saturation”
* Real-time rendering

* New styles using isophote distance

www.dgp.toronto.edu/~todd/isophote
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