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We present an approach to render hair by using a small number of guide strands to generate
interpolated hairs on the GPU. Each hair strand 1s composed by segments, which can be
further subdivided to render smooth hair curves. The appearance of the guide hairs as well as
the size of the hair segments in screen space are used to calculate the amount of detail, which
1s needed to display smooth hair strands. Our developed algorithm, which handles the amount
of hair segment subdivision, is called screen space adaptive level of detail (SSALOD).

The tessellation pipeline of the GPU allows to generate up to 64 hairs out of one hair guide
and further subdivide each hair segment up to 64 times. The number of generated hairs 1s
described with a tessellation factor, while a detail factor defines how many times a hair

segment has been subdivided.

RESULTS

IMPLEMENTATION

Multi strand interpolation, where three guide strands are used to calculate the form of the
generated hair

Each hair strand segment has a dynamic detail factor, which 1s calculated dependent on
* Shape of hair
* Size of hair segment in screen space

Calculation of detail factor executed in the hull/control shader
* Transformation into screen space to get the size of the hair segment

* Angles between hair segments influence the final detail factor

detail factor 1 detail factor 64

Short hair style (left) and long hair style (right) rendered with SSALOD with screen space size 4.
Settings Frames per second avg/min/max

Short hair style Long hair style
Detail factor 1 173.200/172/174 125.450/125/126
Detail factor 2 78.7717/78/79 62.983/62/64
Detail factor 16 13.800/13/14 11.467/11/12
Detail factor 32 7.6677/7/8 6.283/6/7
Detail factor 64 4.033/4/5 3.300/3/4
SSALOD, segment screen size 40 172.417/172/173 109.617/109/110
SSALOD, segment screen size 15 172.467/172/174 109.050/108/110
SSALOD, segment screen size 4 165.367/165/167 93.633/93/94 SSALOD with screen space size 15 SSALOD with screen space size 4

Results of 1 minute long performance tests with captured average, minimum and maximum frame rate.

Performance test was done with a NVIDIA Geforce GTX 58&0.

SSALOD with screen space size 40

detail factor 1 detail factor 64
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SSALOD with screen space size 15

Long hair style, which i1s zoomed 1n, has a reduced interpolated hair strand count and a
increased hair strand width.

SSALOD with screen space size 4

CONCLUSION

Our approach allows smooth hair shapes for curvy hair and at the same time reduced
level of detail for straight hair. The amount of hair segment subdivision 1s dependent
on the size of the hair segment 1n screen space, the position and orientation of the
camera, the rendered resolution and the form of the hair strand.
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