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Introduction

1 Introduction

With Crysis deing our first multiplatform game, our main focus was émsure a successful
delivery on all supported platforms. Unfortunately such constraintdidnQ &i | us o2 &
concentrateon DirectX 1lwith the level of commitmenthat is to be expected from a Crytek
release This is the reasowhy it wasdecided to give the R&D teasufficienttime and effort
after the release of Crysis ZhedDX11 Ultra Upgrades the result of this workit is afree
visual upgrade add-on introducing DirectX 11 suppqras well as awvealth of graphical
improvementsand performance optimizatissfor bothDX11 and DX9t L Qa @

Several visual improvementsre made available in thisfree upgrade such ashardware
tessellation, soft shadows with variable penumbramproved water rendering, particles
motion blur and shadows, rmtroducedparallaxocclusionmapping and full resolution HDR
motion blur.

Furthermore, three new technologieshave beendeveloped realtime local reflections
contact shadowsand sprite-based Bokehdepth of field. We also provide several
performance optimizatios, hardware basedacclusionculling for DirectX 1beingone ofthe
mostsignificant. All thee updates arenow part of the newdUltra speé¢ & S dnliaddyfiGha
weQ N@easinga free higher resolution texturepacktogether with anadvanced graphics
menu and improvd multi-GPU support.

Since the release of Crysis&2majoreffort by the R&Dand Artdepartmens wasnecessary
in order to developthis DX11 Ultra UpgradeThe DX9o-DX11transition also required a
strong QAinvolvement ensuringthat all functionaliies were working as intended. dding
hardware tessellation suppt and updating the tools to prprocess all assets to support
sucha feature and to generate firsstep height maps fordisplacementmonopolized the
majority of the time frame allowed for the development of thisgrade These displacement
maps were later processed kthe Art team in order to ensurdiigh quality hardware
tessellation

DX11 Ultra Upgrade




Tessellation and Displacement Mapping

2 Tessellation and Displacement Mapping

One of the mostimportant updates provided byhe DirectX 11APlis the introduction of
programmablehardwaretessellation, via Hull/Domaishaders. We decided to pudharder
in this area, since the fe®irectX 1llcapable games on the market only ubes feature for
certain simple procedural effects

Picture1: Wireframe view of the hardware tessellation for the alien tentacles

CryENGINE Bow supports tessellation for all mesh typeshich meansall assetscan
potentially use tessellatianMany Crysis 2 assets are relatively low poly and this is not
necessarily ideal for hardware tessellation to workproperly. In certain hardware
configurations, the mordessellationyou need to procesghe worse the performanceAs
such all geometries a pretessellated The Art department canthen easily decidevhich
assets should use such featuréinding an ideal compromise between quality and
performance In addition to the tessellation we apply displacement mapping for fine
geometry details.




Tessellation and Displacement Mapping

Oneof the biggest benefits from tessellation is the increased detailgeometry silhouettes
without visible undersamplingartifacts which is noteasily achievableon shaderbased
techniques like Parallax Occlusion Mapping.

DX11 Tessellation on

Picture2: Notice the higher amount of detail on the rubbles

However, ve found out thatthe current hardware is still not fast enough to tessellate an
entire world and there are fundamentasues with tessellation and displacement rmpaqg
that hardware vendors did not anticipate. These includgual glitches with decalsharacter
foot IKand geometry intersections. Sudgbsueswvere addressedby the Art department with

a balanced usage offerreddecals angarallaxocclusionmapping.
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fessellation on

Picture 3: Notice the higher amount of details on the brick walls and their better silhouettes
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Picture4: Notice the higher amount of detaglon the alien tentacles
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3 Parallax OcclusioMapping

For the latest CryENGINB iteration, we have re-introduced Parallax Occlusion Ndaing
(POM in order to add macro details that are not efficiently possible with hardware
Tessellation.

Picture5: Notice theamount of detailsand the selfshadowingon the mud and on the pavement

This technique efficiently approximates surfacepthsement in tangent spacehgre is no
real geometry displacement, just a noticeable vieepdndent parallax motion change).
Although POM is at as flexible as hardware tessellation, it has a couple of strong
advantagesuch asimulation of macro details and salhadowing.


























































