BUNGIE



E

N

v



GDC2015

BUILDING A HAIR TOOL
FOR DESTINY

Natalie Burke, Character Technical Artist
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HOW IS DESTINY UNIQUE?

« Multi-year project

e PS4, PS3,
Xbox One, Xbox 360

 Cinematic and
gameplay
constraints

© Bungie
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ART DIRECTION

« Stylized Realism
* Distinct hair styles
* Fantasy Vibe
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CONTENT PIPELINE

% \

Concept Modellng Software (Maya/Max) Game
Internal Tools Internal Tools
Content data Convert to engine
management and Application format
tracking Specific Tools
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SHOULD HAIR BE BRUSHED
OR/SCUERPTER?Z
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FUTURE PROOF EASY TO CREATE AUTOMATED ASPECTS
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'"'Hair Card Generation'''
#create user curves and shave guide curves based on the artist's desired workflow

#artist can either start with their own curves or curves created by shave

#attach paint effects to curves
select(user_curves)
paint_effects = attach_brush_to_curves()

for pfx in paint_effects:
#set initial attributes to give the appearance of hair card

pfx.flatness.set(9)

#create and prepare extruded card so placement matches paint effect

extrude_card = duplicate(pfx)

convert_to_poly(extrude_card)

pm.delete(extrude_card.f[1: len(extrude_card.f) - 1])

#poly extrude edge along the paint effects associated curve

poly extrude = poly extrude_edge(extrude card.e[1], input_curve = get_curve_connected(pfx).getShape())
#wrap deform so extruded card follows paint effect

wrap deform(extrude_card, pfx)
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‘" 'LIVE UPDATE"'"'

#uses pyqt timer

#create timer

timer = QTimer

#based on desired time change - every 100th of a second call the update curves function
connect(timer, lambda x = active_curve_indices, y = shave node: update_curves(x,y))
#start timer

timer.start()

update_curves(active curve_indices, shave node):
#convert current shave guides to new curves
new_curves = shave_node.convert_guides to curves()
#both sets of curves are generated from the same shave node so order is consistent
#compare the current position of the active curves with the position of the new curves
for ¢ in active_curve_indices:
for j, cv in enumerate(user_curves[c].cv):
if cv.getPosition() != new_curves[c].cv[j].getPosition():
#update user curves to match the new curves

- = =

delete(new_curves)



'"'Hair Card Generation''’
#create user curves and shave guide curves based on the artist's desired workflow

#artist can either start with their own curves or curves created by shave

#attach paint effects to curves

#create and prepare extruded card so placement matches paint effect

extrude_card = duplicate(pfx)

convert_to_poly(extrude_card)

pm.delete(extrude_card.f[1l: len(extrude_card.f) - 1])

#poly extrude edge along the paint effects associated curve

poly extrude = poly_extrude_edge(extrude_card.e[1l], input_curve = get_curve_connected(pfx).getShape())
#wrap deform so extruded card follows paint effect

wrap deform(extrude_card, pfx)
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Hair Card Generation'''
#create user curves and shave guide curves based on the artist's desired workflow

#artist can either start with their own curves or curves created by shave
if user_curves:
shave_guide_curves = user_curves

else if shave_guide curves:
user_curves = shave_guide_curves

#attach paint effects to curves

#create and prepare extruded card so placement matches paint effect
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hair_card hair_cardshape hair_card_paly_extrude

polyExtrudeEdge:  hair_card_paly_extrude

*  Transform Attributes
*  Poly Extrude Curve Attributes
Twist 0,000

Taper  1.000

selectedPositon 0.2 |
Selected Vaue 0.780
Interpolaton [Lnear ¥ g g

¥  Poly Extrude Edge History

POLY EXTR

deleteCompaonent3

Focus
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GDC2015

# hairSurfaceT

tweakSetl

polyPlanel

7> pPlaneShapel

initialShading..

wraplSet

F» pPlanel

DESTINYY



.\.A
e e ,
| N - ~
- \ ___ :
|
e
lAfr‘._.| =
4.
|
T 7 i
: b LRI =




FullHairSetup

hair_shared
head_obj
hair_style

build_hair

HairSetupUl

HairMisc
(communicates with
other content tools)
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Hair Shared

maya_data_node

CreateHairCard

verify
manage_node

attach_pfx_to_curve

=~ extrude_and_wrap

HairStyle

platforms
vert_count

- g -

GDC2015

ShaveData
(curves)

Hair Cards (poly
extrude geo)

Card Templates
(paint effect)

HairLayer

hair_cards[]
hair_curvesf]
card_templates[]
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LAST GEN GAMEPLAY
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OVERLAYER

LAST GEN CINEMATICS AND
CURRENT GEN GAMEPLAY
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CURRENT GEN CINEMATICS
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AUTOMATED ASPECTS

© Bungie

LAST GEN CINEMATIC
LAST GEN GAMEPLAY AND CURRENT GEN CURRENT GEN CINEMATIC
GAMEPLAY



AUTOMATED ASPECTS
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LAST GEN CINEMATIC
LAST GEN GAMEPLAY AND CURRENT GEN CURRENT GEN CINEMATIC
GAMEPLAY



AUTOMATED ASPECTS

LAST GEN CINEMATIC
LAST GEN GAMEPLAY AND CURRENT GEN CURRENT GEN CINEMATIC
GAMEPLAY
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DECIMATION

870 719 510

1305
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DECIMATION
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DECIMATION

870 719 510
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DECIMATION
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T 720

Curvature Threshold 1,200 DESTINYY
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FUTURE WORK

Improve live update in complex scenes

Tool support for hairline polish

Create more varied hair types, coarse, curly, etc.

Allow for twisting along the length of the hair card - hpfx
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SPECIAL THANKS

ART

BOJIN SHI
CORINNE SCRIVENS
WILL PATRICK

KEN OSUNA

SHIKAI WANG

TECH ART

TOM SANOCKI
JASON GARRIS JONES

ENGINEERING

NATASHA TATARCHUK
BRAD LOOS
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