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Jocumen’
Goals

CLARI
FIGATION

The general purpose of this document is to gather
information and methodologies 343 Industries utilizes to
author cinematics. This an experienced guide versus a
decree There's 3 sliding scale of diffic Lty based on the

ambition and familiarity with our tool-set. Through this

canscale and be refined The goalis o ind and cultivate
a partnership of mutual trust and creative liberty, This
document focuses an in-endgine cinernatics created via
the Slipspace [Halol enagine. However, the ambition is that

this partnership will span storytelling in various shapes

partnership we will discover aspects of our pipeline that and sizes.

Contents

Document Goals
What this document aims to achieve

Terminology

oy

I‘h. S

Hrocesses ﬂ [

Scaling Cinematics

A primer for ways that this process can scale

Terminology
Useful glossary of terms unigue to <42 and Microsoft

Process: Animation Tea M S|Z| ﬂg

Animation goals, team size, methodology and order of operations : ! +

Roles

Process: FX

Visual FX goals, team size, methodology and order of operations

Process: Lighting

Light goals, team sze, methodology and order of operations

Process: Mocap
Mocap goals, team size, methodology and order of operations

Milestones Example

An example of how milestones combine into a shared deliverable

Timeline Example
Processes and milestones set on an example linear path

Camera Considerations
Ways 2432 thought about using the camera ta convey story
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The next page outlines wavs Inem Ics

that the cinematic process
can scale based upen time,

o : 3 ] — . A T - .
Lthe needs and strengths ef I here are different ways to scale the on- and project. Lertain aspecis of the [ ect il
h 1 i d needs y - ; L by LT o e = et
- eneec needs noarding process of the partner team Below are always e handled by 343 and those are the
af the preduction fer a given

some examples with the overall goal of one dav constants stated |
preduct i EXaMmpIES the overall goal of, one aay;

naving the partnersnip be a one-stop solutio Think of this as a starting point for a longer

- - fram B vistoc JleE- i conversation around team and cinermatic
Right Sizing

These are purely examples and are up for ambitions as we Degin this process.

explaration based upor

343 Team
Constants e

[ hese are the accountabilities of the Halo team
Especially in the early stages of 2 partnership. ‘

343 343 creates a working script. [he partner team creates the pre-vis
cameras, animation, and temp audio to refine and communicate the stary.
Seript Writing The partner team schedules mocap, integrates the mocap, cleans the
R T animation, autnors FX and Lignting
Audio Mixing + Music

_haracter Rigged and shacded m Partner Team m

Level and Branch Setup s : _ z
Writing . Cinematic Direction BugFiding

Engineering support nvironmen? 2 Mocay 2 Herformance Frofling [H1x)

5uild Support 5 Characters 5. Previs/ Animation 2 Audic
SGENARIO |.If.1h‘-lf"'!

- Uisciphine Tools Lighting/ Fx/ Ammation/ Geoy/

Higging Support 8 ?
y Lreative Feedback o)

SKU Performance Profiling [P1X]

(=
=X
| B S

343 creates a waorking script. Partner team creates the pre-visualization
B eras, animation, ang lBmp audio 1o refine a id communicate the stary
hoots the maocap and delivers it to partner team. Partner team then

e By =

ssembles the cinematic and authors the lighting and FX
Ll Partner Team e
Vanables 343 S

L Writing Cinematic Direction . Bug Fixing
The next page 7 [ : e Performance Profiling [PIX)
These are the accountabilities of the Halo team l"-*'-:] 2 Prewvis/ Animation Herformance Hrofiling LH)
. : 5 Environmen! Lighting Audio
[higig a primer for alarger conversation with the greater goal especially in the early stages of a partnership Leohall ‘_'!':'l ng G

i : i & Characters % |
of taking on more of the production process as the partner team SCENARID i
hecomes comfortablewith our tech base

@8

Cinematic Uirection

Wiocap Shoot + Solving

Animat

Leometr
haracle
¥ Ohbject + [
LIl Creatis

e Bug Fix

in [Character + Cameral

v Creation
i L rasation
_haracter Higging

A implementation

g

343 creates a warking script with pre-wi
mocap. The partner team then can adjust
refine the mocap, then author FX and ligh

ETE] Partner Team

Wiriting i Cinematic Direction
Ermaronment 2 Animation Llean Up
. Characters 3. Lighting
» Pre-vis . FX
Mocap
Integration

5 and integration of the rougl

the camera [if needed], clean and
ting for the scene

Bug Frang
: Herformance Profiling (Hx

Audio
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TERMS
Anaconda Composer

+  Proprietary timeline tool for animation, FX,
lighting, and audio. All cinematic work comes
together in a compaosition.

Codename for an Xhox Series X Dev Kit.

Area Triage (AT)
- |eam session to prigritize bugs, review User

stories/features/etc; and escalate to Central
Triage

Azure Dev Ops (ADOD)

Our sprint platform and product backlogls]

Composition
A Composition is a container for all the data

needed to house a cinematic or inear gameplay
mament

Confluence

Confluence 15 an employee generated share of
infarmation. Similar to a Wiki or Blog created
by employees to teach or inform on processes

B within the game and studio.

Bitmap

: A |
- Curve Editor
- . Convertedimages files [TIFs] that are used
v by the game engine. All images must become . The Curve Editor is a toal inside of Composer,

hitmaps. This allows the animation of various keyframes
used strictly for lighting, FA, scripting, and post-
Bl.llld VETiﬁﬂatiUﬂ TESt (B!‘IT) effects Animation is done in Maya then exported
into a Composition
used to inform the stability and integrity

code. Cyprus Share

Cvprusis the name for our internal share
used by all members of 243. Accessto Lyprus
Branches are repositories of segregated s limited a VPN with approved Microsoft
code used for various project, stahility. or
ENOINEEring needs.

Dante
Cache | .

Codename for an Xbox Series S and & Dev Kit.
Caching files means that they are being e s
stored in local memaory. There is a proxy Distribution GFDUP (I]G]
version of the files on your computer but they - i |
need 1o be downloaded to your computer, - Thisis amailing list with a designated team
Running Halo Launcher will cache only the narme where all participants ot a given
files you need to see your scene In action EXPerience can be contacted at once

Central Triage Drop Pod

Roll-up of prioritized bugs found in Area - Duarterly mini-release or game update between
Triage rmajor releases [focus on community, content,
and hot-fixes).

Change List Verification (GLY) Durange

—

Tool usedin Perforce [SY4] to check that any - 5013]
dependencies of the wark a client is about - Looename for the Abox Une Dey Kit [2013)
to submit are correct. This helps to prevent

bulld breakages

pEFd SPARTAN




Dynamic World State (DWS)

The 343 Lighting tech stack has a system

called "DWS " this means Dynamic World

State. Think of this ike an advanced graphics

state that can be scripted, They caneven

combine. They also can blend on and aver

a set period of time dehined by the artist
efore any lighting begins these states can be

authored or reused between scenes

Enlistment

An Enlistrnent grants the user accessto
builds of the game, folders on ti

or various other stored in different
lacations

At 1|
12 Network,

Environment Content Team (ECT)

The Environment Cantent Team creates
environment art and props for the
Marrative team. ECT alsois the primary
team that creates environment materials

and scenery for any cinematic

Faher

Faber the proprietary game editar created
by 343 Industries for Halo Infinite.

Flighting

Flightingis a program that the RHalo

Community and 3432 Employees can opt to
engage in

-lighting delivers pre-release

I
i
1

VErsSIionSC
feedback for 343 developers or User

code or content toreceive

Kesearch

Forerunners

The Forerunners are a selected group
of highly engaged fans that help us test
concepts and gameplay of pre-released

materials

Franchise Team

Franchise team aidesin the sorting,
classification, naming and writing of
various aspects of Halo Lore. They are

the custodians of consistency and good
practice based upon prior games, books, T

1
shows, and other various mediums

| O BATHROBESPARTAN

Gameplay Team

Formally called the 'Sandbox’ team. The
Gameplay Team isin charge of anything
related to gameplay This means anything that
IS occurring at runtime that the player can
directly interact with. For example: vehicles,
weapons, and equipment. Insice of that team
are animators, modelers, and programmers.

Let Builds

Thisis atool in the Slipspace (Halo) Engine that,
once clicked, downloads the newest content and

f":a||'. =R alelgl=ls il%ﬁ oy

Guardian

Alocation where first person shooter
information and user folders are stored
Projects are docked under the Guardian path.

Haptics

Fumble or shake that can be authored for the

1% controller

Halo Insiders

Halo Insiders are part of the 343 Community
Ihey consist af thousands of participants who
can receive buillds of the game prior to release

=

for testing and | leer Pesearch needs

Halo Launcher

Halo Launcher is a tool inside of Trojan Man

that will run a packaged copy of the game. [his
tool compiles all the edited files and code on

. check vour work befaore
subrnitting into Perforce [SV4] Running Halo

L auncher makes Faher run faster because it

k

VOLIP cCOomputer 1o spol

caches all the content needed to edit vour level

imGU|

Pronounced, "I'm gooey” imGUl is an open
source tool used by game developers to access
parts of the game code from inside a warking
build of the game

ImGUl is a menu inttiated by hitting “function+F3"
on the keyboard. [ he user can then turn on
testing, validation, and feedback variables to
gepug the game

GLOSSARY CONTINUES

Kits are used as containers for streaming i
large sections of the game. Anything can be

put inside of a kit and then streamed in and out
depending on the needs of the developer and the
frustum of the player.

Last Known Good (LKG)

This term 'LKG' 1s sometimes used to tell content
creators the Last Known Good version af the

Encine and content.

Modules

Wodules s a term that colloguially means
running Halo Launcher. Often the team will ask,
‘Dhid wou bulld modules™? This simply means, "Did
vau run Halo Launcher?® And if they are asking
that guestion, they probably want to know, "Did
vou cache your files’?” All of this can determing
why or how you may be running slower or

having Issues

Monthly Active Users (MAU)

MAL s a performance indicator number based

Upon user engagement and acouisition

Narrative Team

The Marrative Team 15 charged with any and all
new starytelling in the Ralo Universes FFS video
Qames..

Narrative Sequences (NSEQ)

Marrative Sequences are non-linear moments
where the player has the agency to interact

with the cut-scene ar are maore environmental
In nature--where the storyielling surrounds or

comes to the player

Olympus

Olympus is the code name for Release 1 of
Halo Infinite. Inside aof Olympus exist other code
names for various projects that are soon to be
announced Commaonly Olympus i1s inreference
to both Release I's Multiplaver and Campaign
offering that debuted in December of 2021

OMl s the name of the |.T. team who will assist

with any bulld, connection, or computer |ssue:

PO - Priority Designation

A bug designation that 1s either campletely
blocking individual contributars [IC's] from
working or poses an immediate schedule-
based risk to product and/or IL's work flow

P1 - Priority Designation

A bug designation that has been
deemed release blocking or has critical
impact to product guality and/or workflow

P2 - Priority Designation

A bug designation that has significant impact

to product guahty/or wark flow

P3 - Priority Designation

A bug designation that has moderate impact to

product guality/or worktlow

P4 - Priority Designation

A bug designation that has minor impact and/

or verylow reprogucibility rates,

P4Main

!_ _._.i'llulu'll.IH_; c ||]|' |||||| il-” ||-| i I_.:Il.l_.“.ll._i. ||| 'l,‘:‘:,l'; .!.- |'.
done. Work is later moved to other branches
before shipping so that the code can

stabilize before shipping to consumers

Project Environment Setup Tool (PEST)

PEST Is the name of a tool that updates all
internal and external software, including
drivers, needed to run and access bullds of
the game. PEST is located within the Trojan
Man executable

PIX

PlX 1= a performance tuning and debugging
tool for Windows and Xbox game developers
using DirectX 12 |t provides three main

|-:-.: ”_..ll.II . r' I.Il._”.l.....il.ll.ll _I

GPU captures for debugging and
analyzing the performance of Direct3
12 graphics rendering

oystemn Monitor displays realtime
counter data while a game Is running

Pocket Level

Pocket Level Is the internal name for our
Front End Ul The Pocket Level Is akin to
a diorama thatis thematically updated at
various intervals of the year to reflect the

= =d=t=ialgl=] il eme or the | |L.1I'.. .r I|I|| I1E B NEln ACT,

aLOSSA
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Release Candidate (RC)

RC s a build of the game deemed worthy of
release and therefore undergoes rigorous
testing to ensure any game breaking bugs are
absent. Checks are also done to uphold Xbox and
PC technical certification reguirements [TCRs)
set in place to prevent catastrophic fallures in
#box or PC hardware. There are usually more
than one Release Candidate's

SV4 (Perforce)

SY4 s the repository we use ta submit files
to and from the larger branch database. Files
re stored locally then submitted through

W4 Files can be shared without submitting
by ‘shelving the files’ or select files can be
updated by forcing tne latest content to
update. All submitted files are denoted by a
changelist number

=
=
=
i |

Slipspace

Slipspace is the name of the game engine at
S43 Industries. Creation began after Halo

5 and is deeply based on the code of Halo
Reach

Shooter Team

Denotes the team that is working on anything
related to a first person shooter at 343
Industries

lags
Any file the game engine can use.

Taggraph

Taggraphis a name used to denote a bespoke
node graph editor inside of Faber. Multiple
systems use this node based architecture
ike enemy character animation system and
lighting.

Tatanka

Tatanka [Ta-Tawn-KA] is a codename for a
multiplayer preject deep in development at
243 Industries,

Trojan Manager (Trojan Man, TM)

Trojan Man 1s a hub far all the different
applications needed to run 343's internal
software. Trgjan Man requires that the user
nasthe appropgriate credentials andison the
Internet via a Virtual Private Network [VPN]

3 OBATHROBESPARTAN

Xbox Developer Kit (XDK)

The specialized XBOX used for getting
builds and playtesting

Zero Bug Bounce (ZBB)

A build has hit zero bugs but we are finding
and fixing new bugs as they come through

Zero Bug Release (ZBR)

The build has zero bugs and can move to the
next phase In preparation for public release

Next Pages

Goals, team size, methodology and order of
operations for the disciplines of animation,
lighting, FX, and motion capture.
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ANIV

CURRENT
METHODOLOGY Go I

The Practical Spine
averything then

fwiriting is the creative spine for e
gpine. The length, actionsg, and beats are explored through animation and act

snimation 1s the practcal

A4S & proving ground for any needed clarity in the writing

Animation
ptcan help to

From amimation all other d

eeded, the animation dictates the placement, frequency and

inform the work n

inten ity of the supporting work

Framing and Priority
Me have ehot

are to entertan on the micro and macro level

 The goale In a Halo stor :
3 lot of one-shots takes and that means zero [minirmal) safety net. The animator and
director mustunderstand at a fundamental level what 18 necessary and excess in any
frame. Why hold. Why move. Why focus on any given subject,
As we move deeper into the future of Halo Ininite there izroom to break this formula
and add more cuts, if needed, but that main principal of knowing the story's goals and
momentum 1I2imperative

W T

Be Bold
The camera frar

world ininteresting wa

ing and animation need to convey the story but they also need to present the

s The place to experiment iz during the pre-visualization phase

WEL ryuiaw

il Overview
The following pages

b > break down the Macro orocesses How can we make the world feel dynamic? How do we take in the fact that there is another fight

ust beyond this wall'? What 12 pulling at char: we expose that in the

The next few pange
that go into making a cinematics from thestandpoint of
rharacters hlock

acters internally and how d

ing? The animation and framing is the place to help add layers to the script that
subtle or simply not there

wera otherwise

anim ation, FX, motion capture, and lighting

pEFd SPARTAN
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ANV ANIMATI¢
OVERVIEW

Team Size
+ Roles s

CLARI The following conveys thetotal number of people and roles for a gven
FICATHOH discipline. The number represented here was for Halo Infinite's initial campaign
release, however, this would be practical fora 13 weelk segson of content.

Final Previs
Mocap Prep

Director

Uirects actors, dictates camera language based on the needs of the story, works collabor atively Performance
across disciplines to guide the overall cinematic experience from the gamg's story goals to the G Phast
audience’s perception of cinematic story. Lbapture Phase

Vlotion Capture Shoot

-
L
-

| ead Animator &

WManages the feam, responsible for overall animation quality, can direct actore, creates previe along
] ; ] . Han guality, ¢z . ors, =1[ugl» e
with Senior Animators. Worke with production to align on ecope and deadlines ﬂu““embly Keyframe

Senlor Animators — v
Creates previs and can handle the keyf rame anim ation and mocap integration of an entire scene. EE;':L% E:::w Outsource Animation Cleanup
ase

[
L

Animators

Animate and integrate motion capture Usually does not animate cameras as much as alLead

Animator or Senior Animator Cleaned _ﬁ!illl.
Integration
Phase

L2
L
g/

Integration

Technical Animators

Higging, azset wrangling, and RéL tools to agzist the anim atore, production, and story.

Gameplay

Fost Effect
o i Blending

Hardening Bug Fixing
Phase

GOING
FORWARD

The next page will break down these
8 phases of animation,

pEFd SPARTAN




12 15t Draft Script

—

story is understood

First draft of the script is written in its entirety. This is the
main structure and containsthe thematic charge forthe

o
L=y | I
L= L8 -

From the first script draft animation can beqin very
rudimnentary changes that will help to infarm future script
iterations on timing, beat s, blocking, and tightening the overall

shape of the story

Blockimation
Lising qeornet ric primitives, roughly block out the action, actors, and

cameras include anything pertinent to convey the larger beats and
generaltiming of the story

Pre-visualization

Refine previs of body and camerator script Reration

Final Previs + Mocap Prep

Finalze pre-visualzation based on final draft of script
- Account for camera, actor blocking and timing, and any key

elements that the actor needs to consider

Mocap Shoot Request Tool
« Fillowt information for the tool Shoot date. Previous, Set geo
LCharacterinforrmation. Flan
Export camera to engine {if level exists)

Update previous camera animation and export
animation Create and update composiion.

PHASE 2
ITERATION

BappEgEsEsinne -

fictors cast Anynecessary training or
onsiderations forthe actorneed ta be known and

zcheduled

(l'\i"fl‘-li Fan |.l|l|
-

Moftion Capture Shoot

Workwith motion eapture team to eapture data

Follow the created planto capture performances
Make selects

« Making selects day-of speeds up the turn around tirne for
getting processed data back

| O BATHROBESPARTAN

SIMULTANEOUSLY

* achedule actors
- Schedule motion capture stages

« Lontracts and schedulingwith outsource
partners

# y

a I
Final Previz with Mutiple Orthegraphie Viesis

Gampaign Mocap Shoot

T T L T I

srA FrddkdFagaad

A FEFFFEA FEEE

(R 2 iR P20 LERLE 28 Lo

Gdbhabkdd Fa

HEFhRAAd FFFFAAE PR F AR FFFNA PR PFAFFF R s A PF bbb daas

PHASE 3
ITERATION

Once Selects have been made, post-mocap shoot,
the motion capture team can isolate and delver the

selectstothe animaton team

£ Assembly

Assemble processed motion capture into scene

Use time ediorto pull clips in, align them, and rebuild the
scene overtopthe pre-vis. Durmg this phase audio is
available for timing.

Where environment geo is available integrate that into the

SCENE

Line up audio into scene with body datawhere appropriate
Update cameras

* Update cameras to reflect intention with motion capture in place
Note: Not Final Camera Movament

) Export camara and bady animation

« Llpdate previous camera animation and export body animation
Create and update compaosition.

Keyframe

Keyframe non-mocap elements

Keyframing of props, vehicles, and non-motion capture
characters.

17l Qutsource Animation Cleanup

S —

T = Prepare facial takes for outsource

Mocap team takes facial selects and prepares them for
pa rthner

Prapare hody data for outsource

« Animation team bakes down ammation and uploads Mava

files and playblasts of scenes

S 3 Prepare assets for outsource

- Character team preps props and charactersfor partner
teams, uploads to partner.

PHASE 5
ITERATION

Dnce Phase Five has bequnthers 5 alot of back
and forth between fixing animation data for the
outsource team and brining n their finished data into

Maya and the game engine,

il Integrafion

3 Integrate cleaned up facial and animation data

Lge time edrorto update animaton with cleaned

up data
Update axports

- The next export pass now has cleaned up animation

PHASE
SEVEH A

o

PHASE

SEVEH B

Polish based on renders

Gnirmnation, in particular facial looks different as
ighting beginsto solidiry The stage is 1o address
final animation polish for keyframe and motion
captured elerments

=8 =

Post Effects

Settings for Camera Transitions

o g eplay 1o narcative transtions, cameras need1o

be zet in Faber, 243 Industries propriet ary game editor,
appropriately and tuned

nternally, this term is called,"Campunt’ referring to matching
the cameratothe plaver The player's camera isthe center

of the playver's hiped

Gamera Dapth of Field

Forclargy the camera s authored in Mava then 15 pushed

Animation vanants created by BYOG

BY 05 stands for 'Bring Your Own Gun’. Different versions of
the scenes are authored for each supported weapon class,
e.q, rifle, mstol, heavy, etc®

These variants need to be setupin Faber, 343 Industries
Proprietary game editor

Fixing things that hreak

Things will break as new assets and animation come online.
The last phase before shipping 15 to fix any new bugs that

QCCUr.

pEFd SPARTAN
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CGINEMAL KL
PRIOEITIES

Further Immersion

fith a light touch, enhance realism by including small

V| SUﬂl Fx particulates, subtle lens flares, full-screen FX, fog cards,

o ) o e s

motion blur, screen shake, smoke cardsg, etc. FX also removes
elements inherent in a scene that may cause the eye to wander

- e

off the main action or subject of the £

Cinematic Depth
[Game versions of various FX are racreated with higher
recolution FX. Thiz means that all muzzle flashesg, shield
distortions, vehicle FX, footsteps, and character supporting FX
are recreated to support higher guality visuals in a cinematic.

3 .1'

: Punctuate Key Moments
+# Overview

Halo cinematics often make reference and tangible use of

. The followin g pages things like holograms, fake LI, emissive remapping, explosions,
Thenext few pages break down the macroprocesses

that go inta making a cinematics from the standpoint of i " |
Wisual FX =5 b he sc WL ¢

EMP g, and characters that are heavily VEX in origin. For

example, a character like Cortana always needs a certain

B T N S e 1

~ul L

SLL IMFOEhES TI0B 2 CONSEDEDED COMPIDERN TIAL. S-S DE WITH
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Team Size OVERVIEW

I'he following conveys the total number of people and

ROIes roles currently working content for a given diccipline

R&D and _ e
sourcing Script Investigation

Phase

—X Lead

The FX Lead is responsible for the quality of all cinematic Fx artists They work on scenes as well
. FX Leads are respongible for FX e ' '
assigning work and reporting to production estim ates and remaining time needed on any given shot H_?nuﬁnatmn Blocximation F}eady
a5Ee

=X Artists

An FX artistie assigned a ecene and 12 responsible for implementation, content, iter ation, and i
performance E!J,;'i'-_i'-_Z;-_":Z |I'IIU3| F}Z Phﬂﬁﬂ

First Pass FX Implementation

Performance and Polish

Hardening
Phase

GOING
FORWARD

The next page will break down these
5 phases of wisual effects.
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**EXAMPLE LIST BREAKDOWN

Example lIst of all FX requlred for a glven scene.

X- 03 100 Firing Ranpe

- Ambient FX

+ Ecklund firing Assaukl Rifle

- Dinh playing with &1 chip - does & need fx like Weapon/
Cotanawould have

Golden Hour?

- Grenade Explosion |- Foreshadow

DHE Sﬁfiptlﬂ\fﬂﬁﬁgaﬁﬁn Sl Jctions + Dff t0 side of tunnel kind of hidden - debri/

2 g - Bullets coming in and hitting walls around door

Story is understood - Grenade Explosion 2 - Main Close Up
Identify potential problems + Concrete breaking ‘IHI”1I

dentify major elements that might not exist/ require | - Pri. 1:Paint destroyed so UN| signalis revealed
new tech / special attention from other teams, ete R TR I Necessary, reguest cConcept art sUpport. : : .
:'-'FI'I[I!':’-_.-'- ;'n'l":".ii': g idaas o .‘lliril'| AtI0ns 10 acieve a - Prel 3:-State SWap

similar result, : :
R - Care about showing that door hastily covered

over to hide symbol.

Example List Seene for Reference

5 Blockimafion Ready il /ictions ui  Performance + Polish e

o i

Praparation and planning : BenarataliE E¥ B hE . . =
v ! P Generate list of all FX required for each scene Dependanciss to Begin

e e S L e N L e S e e _ . +  Tal Y aualitvfrom A lnhato Shinnable!Polizh a
Walk through shotswith Anirnators/Director asking - Broadly categorize fxinto groups Ake FX qualny from Alphato shippable! Polish ed,

; S 3 - - - First Pass Fx complete
guestions and identifving sequence qoals/FX requests. ' e : : ; :
] : ying sedq g ques Lontinue ferating with narrative and Fx teams 1o

4 FEFRFEFAFRAFY ST FT ER

Create A00s*** for each group and each sequence : .
ldentifsy notential creative and/ortechnica a] ablemes - Anirmation Camers |““::..: lacked and stahle Mprove :EI._|||I'-|-' and mestvision of shot
Find reference for FX £ . -
Identify elementsthat might require support from other - Lighting Solid - Ideally far along aswe might be relying » Check performance across platforms, specifically
tasme « Begin prototyping any new FX ' ; : 2 Uuranga

ghting to polish our FX/performance

S - Check multiple as

i . Dependenciesto Complata
[E] - ¢ Assembly Ready - First Pass FX

it First Pass | k |
: : =t Hass Lighting = necessary 1o Make sure =5 are
e bl SR Stab el ai o, ' ASPECT RATIOS
setup correctly lespecially for unli Fx]

[Iﬂiiandmmiﬂs 141 EHEEH : Usually some back and forth between FX and ightine
s First Pass EX - Implement FX basedon A0S from to support each other s
LOMPosmionsin game, representative sets, correct above. to check the camera's viewport at mukiple different
level - Al props/puppets represented with reasonable
Leverage feedback from reviews [team and keyframe animation/mocap
Characters cameras propsin game with reasonable narrative] to drive FX qualty and make sure goals 3! : ; ; :

ldike el e s it e el Ll g s il s it . Bameplay/ Dynamic assets setup with any necessary Goals
tirming and animation [we can do some work if not a of ADSCOSND are being me Beforel sftarstatas

= =1y £ 55— -1 K- = =k

:;:||[|||r-‘:*.. dre pres :'"”I. SEg [ :--|| |'._|:_.'-|

prietary game earor support 21 he abilit ')

aspectratiosto support Ulra-Wide monors.

LE L L

Gontinuallytiest inHalo Launcher on FLAUurango
Ideally. blinks setup for each comp and unlimited [highe =t and lowest spec], - FX are shippable and in frame across

"i'|.|| e * e oy g . e : pl:ﬂ'fr Fis
==l Hecordvideostor Narrative and EX team review s

: - . s - A0/CD/ND happywith shots
Dependencies to Gomplete - Implerment anything from supporting teams that is

3 : : necessary [FUlscreens materials etc)
First Pass Lightng — necessarytomake sure

setup correctly [especially for unlit F ). - Work with othertearns (Environrment/ Lighting/ i B“g le

k e A T HVE
Lisually same back and forth between FX and lightin Animation“Rigginglomake:pregress./ ciadelator =
; dall2LEssdl Yy

to support each other:
Close Jsfpass tasks and create Polish tasks One Support and correct errors as neaded until release

All props/puppets represent ed with reasonable
task per shot

I..I'--.Il-l'i A A AN '|?|Ilrl.-'i:! cap Illqlll.'l'-l cammonk .!I:I" atil .'-|-|||||I‘= 5P I..llll.:'. -: |_I|_|||i .';_I

Gameplay £ Oynamic assets setupwith any necessary on and off] and performance.

beforefafter states.
Goals

- At least "B ipha® guality FX for entire sequence.

[ 1
. | ||'|||=: | v I,I||'||:' 0 213t

it General FX Quality Chart

- Mot blocking Lighting in any way

Flished
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CURRENT ~IGH

METHODOLOGY Go I

Focus the Eye
« Alot of our scenesragquire the lights to dirn in the roam. Then play out asif a stage
play with a few lights illuminating the subjects. Characters are always priority. Then
l_| g ht| n g arvironment and grounding the scene in a sense of cinematic realism

The background need to dim to reduce any noise that draws the eye to areas of the
ccreen that don't containinformation o nelp propel the story forward. Wost feegback
argely resolves around asking, Te the fghting hefoing to focus my eve on the charactors

inthe scene 2 If it's not then we neaed to revisit how we can make that statement tfrue.

Set the Mood

Lighting i largely
cue the viewer how to feel. The lighting needs to convey the emotions of

myetery, wonder, warmtn, danger, disarray, etc

Lighting, like depth of field and camera direction, draws the eye around the

frame. Lighting can act as a natural vignette and then color correctionis

purely used as a modifier once the lighting is n

Support Disciplines + Guide Perception

Ihie goal gely around supporting the practical elementg in the scene, be i
zome mechanic, FX, or some path-finding element to help the player know wher

they need to go next

The following pages

Thenext few pages break down the macroprocesses
that go into making a cinematics from the standpoint : . . ; . .
i : : mportant and where they need to go next. The fealing of 'good graphice’ e ofter

Lighting largely plays a role in ghifting the players perception asto what's

of lighting, _ N ; Ty :
3 result of good lighting. When the lighting is off it can make an entire scene fee

broken or unmepired

pEFd SPARTAN
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NGH"

f;ﬂﬂ%m“ Script Investigation

I SI.I
The following conveys the tatal number of people and
+ o es roles currently working content for a given discipline

Blockimation Understand Cues, Mood, Theme,
Previs Gather Reference

Senior Lighter 4

Works clogely with the director fo understand the intent and feeling that should be present in any BHI'I}E[JIGHE Plan, Ff'repare, Color Sf;':l"ipt

given moment The Senior Lighter is respongible and accountable for the lighting guality of the scene

Lighters .
One lighter is assigned to 3 scene. Depending on the complexity or length of 3 scene theremay be Pre-Production
rmultiple lighters. They are accountable towork with other disciplines to ensure they support the

needs of the storytelling, animation, and X artists

Set DWW S states and Solidify Plan

Technical Lighters e Lehting WerkBegns

Technical Lighters fix global or local problems that can be scripted related when it comes o certain
lightg in a scene. They can also get up various things for thelighters to help them do their jobwith
epeed and efficiency

Lighting Work Concludes

Ferformance Frofiling and
Maintain Scene Quality

GOING
FORWARD

The next page will break down these
£ phases of Lighting.
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il Script Investigation
£
story is understood

From the script the lighter can understand the following

Mumber of characters, vehicles, and approxirnat e
FUntine.

Beats of the staryvthat will need extra attention

Complex actions that will require any exira
consideration or lighting statesto swap between

PHASE BI k‘ ﬁ P T

i DIOCKIMATIoN Frevis

—

Blueprim

The pre-vis should communicate the number of
characters on screen at once and any touch-point s
clearlywvisible in the shot
Timing of events that lighting can replicate and add on 1o
should a window of opportunity become present.

Concept Gate

Golor Seript creation

Gatherideasto help and inform the color scripts, These
can be any sort of reference that evoke mood, desired
artistic challenge, and reinforcement of the theme

A Concept Artist conferswith lighter and director to
create a color seript. & color script is similar to a
contact sheet with multiple narcative beats done witl
low fidelity paint-overs.

Uptional hagh fidelity key-art 1o help establigh the mood
and tone of the cinernatic. These can come as paint-

pvers as needed later:

Codor Seripts fram Season 3

What Is a color seript?
scene is broken down into thumbnails of
[ ﬁ:';;'-ilr':_.f pamnt oversio hr'-||'| pctablizgh
the mood and colors over time

| O BATHROBESPARTAN

Pre-Production

Dynamic World Stote

The 343 lighting tech stack has a system called "DWS,"
thie means Dynamic World State Think of this ke an
advanced graphics state that can be ‘pushed’ fmeoning:
anfand ‘popped’ fmeaning offf They can even combine
Ihey also can blend on and over a et perod of time
defined by the artist. Before any lighting begins the e
states can be authored or reused between scenes

, Cwis_PoplvencList Owemridetlode
Narrative State Name iEngine_RezobweStringld"nam_shaned™), -

Seconds O PoplvencLisz Ovemdetode
iEniging tringld

StEpF Creerr_t haml sfaclene chsable™) G0 240,

Loy FopEEntLIgT CRARRT S et i
" The imerface for iEngine ResokmaStringld "nam shared island™), 10
A T 90 2
this"scripting’ has
Ehmmdhm thaima SiprtTimy 'l:i'ilﬂ:ﬂ','l'f'irnl:ﬂl.'.'lF:h g,-.l||'|'||."EI'|u VI ING
anﬂf.mﬂh:lnalit_'.r-ls felse:
precisely the same.

Understanding the fundamentals of the 'TWS' system lis
the keytounlocking great cinematic lighting in the Halo

engine

Examine how practical lights or goboscan be used inthe

scene to create a feeling of aworld beyond the frame

The more in-engine lighting that is authored the more it

hecomes 5 gam e at mond i axin 1 Where do WO S end WU F

budget? If you know you are limeed to avery small amount

of static shadows but have a large cast of characters,
what 1simportant to shadow's Where 15 the eve supposed

to qo and where is the eye going 1o rest”

Lighting 15 a task of constantly asking yourself what 15
important.

il Production

—

Dependencies Gompletad
Level setup [BSF)
Color Scripts Completed
Geo s in place ta get roughly lit.

Level lighting is place wellenough to start if ashared
space, e.g, a muluplayer map or campaign map.

Main lightsthen used to generate

Indirect lighting

Cubemaps
Anirn ation assembly needs to be near 50% or above
completion

Facial and body animation 5U0% or above completian
Cameraneeds to be §0% or above completion

Character material should be near complete, beyvand

ApProximat ion.

el |||'|"'.':_':|'_| [Py ops/ Interai r|||||:| =hould be mn [||.|| =

even i proxy art
3ot the composition up

Create separate tracks for organization and

ENVIFOnMent

Characters

vehicles

scripting £ DWS States / Lighting States

Create rim, key, and fill hghts for each character

Trirn light track length for each character tothe
moments the character 1s on screen If needed duplcate
the light and track and shift 1o [ater momentsthe
character comes back on-screen.

Link all hghts to the composition and shut themr active’
state tooff . Thiswil allow the lights to only be active if
they are linked to a scene

Marne each light with a denotationof “_s" or *_ns" 10
delineate ¥ they have a shadow or are shadow-less.

Block owt characters hrst

Lay in lightsto lluminate the characters roughly This
ncludes practical ’_||'||'- that would be use as key or
rim lights. Abways try to use as few light = as possible
early on

Light charactersfirst Thiswill help you understand th
focus of the shot

I -

[hink of this phase almost like a gray sketch
tounderstand walues L ater, the lights can be
colored and background lighting can be added
foreground character lghting can be adjusted
depending onthe environment or practical light

SOUrce usage

Raview

Heview with the directorin its earliest stages to
understand If the lighting s exnibiting the right amount
of focus tothe scene.

LORrect f'.-:l sed on '-*.'r_'lJ|.lEs=.'-i and/or continue

fnimate Lights

The closer the light is to the subject or object,the
sharperthe shadow will be With that notion in mind,

the wayvto get the best results out of our spothights is to
parent the spotlight to the character’s markers andthen
use an aim constraint to keep the light affixed to parts of
the body or surface

Tothe right you can see our curve editor. The first
mage represants the lght moving in 0 space. The
blue line 1s the intensity of the light. The second iImage 15
depicting the way color values can be keyframed off of
a[r] 266, [g)266, (b) 265 numerical value.

Review + Iterats [Cycle)

—

b s

Unclerstanding the fundamentals of the
'DWS’ system is the key to unlocking
dgreat cinematic lighting in the Halo

angine.

____ﬁ

Cymamés Weorld Stok=
Ldjusis Graphicd S=tings

Lighting Track Organization

: nar_ams oo cabin weifog 05

ETI e il z em Az waleo i 1 lnd na2

e e e e e
sl 3 rm_ ik mi_ewl p_pracilivmd|lgipns aw i

Light ; nar_atac_outTo_ohverh ped_veriil

LUightt » par acad ouro cebin woifog 06

1 -"H s o] amlen el on wdlieg DY

;e e eiErn polhie el [
Light: rar_aced catng_pel thrastern
Light:rar acad cuthe pal theaster |

Doglel 7 e e ol o et fenge

: nér amed oUTD cmdr =yl Lightt = nar acaz outro cmdr bead rim =
T T s A e i P e e I e e e e FE e

siem giEmd ouleo ek WO ihirem g wulio cinds ol &

Y A clrs el meawd riem s ikl par el o e erndir el

; mar_amac ouTo_omdr Amdl_s Liht; nar =

Lighk : rar poBd owim omok | hand ra
ey

1NN Il e tiek [ lem ||_l|'.:"

[ ERIT RS

o pRES N e s

Example DWS Properties

2 st ban Faa meetat e A T

P =) - Ambient Declusion
Sun 00,5 pot Light 00, Omni Light &0

bt 11 Y= D TRUH [ HT T 6 D
Slarl Frarmaz 171714

Endd Fraec: 21540
Uurabwan; 1021

Start Orifaer (3

Frnd Crifest: O

C¥faat Frowm Star of "a

|:"|."I.I'I.I'Lilai"ﬂll'|q:|||'i st acsEnthahtirg wssd tor gareay,

Alwave chutthis off incirematics Wa 2 OWS soript,

- Timnea of Dy
Graund Feq, Cailing Fog, Volumetric Fog

Intensity density, nodee, movement, haight, 128 off, color

- Screen Space Reflection Intensity
Deferred Raflaction Intanzity

- Probe Depth

- Cubemap ntansity

Curye Editor - Golor Translations

=

NEXT PAGE

Foligh and Bug Fixing Phases
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HASE

—

M

Internal Tools

Dependencies Completad

- Final Camera Postion

- PropsFinal Object / Position / Materials

Aesthetic and performance are finalzed

- Record the polished scene You'll need 1o use this for

3 OBATHROBESPARTAN

Batare Paint Dver -

Concept paint overs lasneeded)

5 _-‘. . L]

iftor PantOver — ~ {"*'i-—ﬁ““

Warld Buillding Final Geo / Placement

MAKE

) !

. World Building Final Materials .' 1 | i o | IMPORTANT

- Character Final &Anirmation ' :

. Seden R ; g s
- R T o =W 1’;& : f-ﬁl o A lot of our scenes need the ability to "turn down the house lights” in order to focus
Lharacter FinalMaterials Bafore Paint Over gy #e ‘. : . .
: - the scene A lot of larger lcampalgnl scenes function like a traditional stage play A few

- FX MearFinal [&bove 60% Completion) e ' _' ' characterstalk, some bit of information or crisis propel the narrative forward, and the

house lights come back onwhile shifting to player contral The lighting plays an important

el oF Ei & 3 Hr e : - ; : I - g ey e
Depth of Field is authored in Faber : 2 sl 4 g part in signaling that we want to shift the player’s attention. It’s the distinction between the

game story and the player’s story,
fitter Paint Cvar

- Fix andfinalee any discrepancies or light anim ation th at | REMU“[

seems Incongruous withthe scene

NOISE

- Apply color correction: Continuallywork back and forth

with the director around colortiming the scene ; * ; Elerments inthe background can compete withthe eye and shift focus away fromthe

narrative.

« Check supportfor 169, 219 and 329 to0 make sure at

every supported aspect ratio lights are not popping oft

ALWAYS ASK
YOURSELF

in binary ways

- OpenimGU| and check that the main & static shadows

are properly lighting the characters. Anything about &
that shadowed ightswill only work on higher end FLs E lsthe lighting bringing you closer to connecting to the characters?
and xbox Series X
E3 1sthe lighting helping me know what to do next as a player?
reference as the performance pass is underway REIR : ' : _ .
m lsthe lighting immersing me in the scene or am | consciou sly fixate on the lighting,
the FX, or some other element?

All disciplines should be working together to make each other stronger and sell the
immersion of the environment, the emotion of the scene, or a sense of anticipation
about what lies beyond. We're best when we're invisible and the audience gets lost.

TABLE
SETTING

Lighting denotes mood. Cinematic lighting helps set the table forwhat is to come. It's
all subtle cuesthat work intandermwith the FX, music, and performance to illicit an

Show in real-time where shadows R - emotion,
are casting and the shadow reserve,

—

With a lot of our Chief and Weapon shots t's helpful to mix lighting temperatures
Especiallywith rim lghts.

Many times |will gay,"bring the warmth” into a scene and sometimes it's helpful to
bring more color temperature warmth into the scene to subconsciously signal to

PHASE _ H : :
< EVER Bug le il : | the audience that hope is around the corner

hesthetic and performance are finalzed tan S0 _ . LOGIGAL

SOURCES

- Fixbugs

T o E - TE S o Af e A : 3 . ; :

fest performance and quality on the range of devices to ) fis much as possible use lighting sources that are already plausible in the given
ensure that it maint ains the intented performance and environment. Cue off of practical elements or characters bounce, glow, emissives,
aesthetic targets and the FX inthe scene.

- Hecord afinal video for (8 fo continually test the scene Informs concept artist and directors

1

of mood and wne

help sell the realism of the scene.

Think more about taking away lights than adding them. Too many lights often doesn't

ReEe rated
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CURRENT '
METHODOLOGY -'

Our metien capture Team 15 3

bit unigque campared te ether

studies. We de all planning, Support an ldea

SapTiCing Siraneiie . Earlyin the proce ol ' gnd reciprocal relationship
solving, re-targetingimand . between the story, the director, and the motion capture team
3l 2 Toundatioligy , 2 fo help facilitate wave to bring the story to life. Thic manifests
scene. ' 2e deeply understanding the assete nesded 1o bring each
- character and moment tolife.

A

Deliver a Dream

carry the weight of Keeping the production an tré

ntenge days of hargh scheduling. They then ar
L]

lelivering all the data and early gquad cam footage to facilitate early

adits for the director, animators, and audio.

Improve and Iterate

he following p

+ Every shoot hasits ownc B ST 2aSY Car
- Thenext few pages break dowmthe macroprocesses De very hard. There is an

that go into making a cinematics from the etandpoint of always learning how to expedite the proc =l=f=g=

maotion capture

torytelling focuses more on the art of human connection

PR SPARTAN
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AOCAFP VERVIEW

T S.
The following conveys the total number of people and al
+ o es roles currently working content for 2 given digcipline El:n'pt Heady Prep and Planning

Senior Technical Mlocap Animator Capturing Data

Wiorks clozely with the director to understand the needs of the story and build azsete that actors will
interact with during the course of the scene The Senor Technical Mocap Animator is responsible
and accountable to ensure guality mocap data [he senior lechnical Mocap Animatar must
communicatewith their team, production and the director to communicate realities and deadlines.

Shoot Data Delivery
Technical Mlocap Animators

lhe 3 peoplewe hadwere all lechnical Mocap Animators. [he Mocap Team took care of the end to
end process undl it moves into animators hands. We planned, built, captured, tracked, solved, re-
targeted almost all agsets that were captured on set. [Weapons, Actors, Extraneous Props]

| e =

Fix Errors

GOING
FORWARD

The next page will break down these
4 phases of mocap.
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i 8 Motion Capture Post
03 [ oh Capture Pos
—
Delivery
Depandent on the Witness system usad
- Deliver each camera sources and compiled quads on
S’ and . NMUY's within shared server
- Separate camera sources and quads into dfferent
folders for easy sorting.

selects

Ince timecode selects have been -.'|I'|l.'. notethis for the

l]ll‘ﬁl"rf:ﬂE s#ript Heady E{;I]JESE motion capture team

= Dependent on the HMEG system used
=

Prep and Planning Deliver MOY's
Initial kick-oft with key stakeholders to identify goals and - Hequest Loncept, Previs, BT Environments, BT Props, B

objects of the request. Characters, Call Sheets, Shot List - Irim face using Adoebe Premiere or Faceware Analyzer.

Using face tracking rodels, auto track the face.
Understand how many actors willbe on set 3 G

and what they will be doing on set [stunts, face
capture, body capture, finger capture, audio, T sy 2 : :
stand in, etc.] : - Delver FWR and Assembled Scene from Narrative

¥ and polish tracking.

(T 1 ¢1] Y ' — T -
. ot - S e b - T : e - Deliver XNIL of Character Setups
script walkthrough to help identify early problems for R TR T

I | 3 S E = § Fe a .
the motion capture build and reaktime team, as we EM RS : e - - Deliver FWS5P of Shared Posed Libraries
A% propose new [deas 1o help iImprove performances LE.E:_::.ILI:&:H.I.LL

on set T - e - Deliver trimmed W2aY filesthat are split fromthe face

Bk IR S RS MUY

5 Sowis e Spd fEaean 1 fles Thizie ns Fm e mm e o B e ]
; . . . - e : ES S k5 Used 10 asseimiing scengs,
Flan and coordinate forupcoming motion capture shoot : RN : d d

and build special docurnents that will be used for the pS / ." R

shoot across the crew.
Data with Props

-

Mare ot - Compress face data 1o 308

Lo A L L - = g O Rl
Hdsi ANAkL
(AR o C R A : T

Lreate reaktime assets and build out scene’s pre-shoot

Craft real-life props that are scaled to human-sized : E 7. _ :
e s [for example scale down Spartan props to - > - - : LY =y - We are now doing lightl embled scenes

ol k. i 1 P
nurman-s2ed props, sothat a can utiize them in their WISCH i M D et i Gar [ . a 3 , s, < L i rake it easier for cinermatic shoots
: : =7 (PPl L . 5 i i .
(U L | y /

¥y [ T e TR T i e 3 X
performancesl ATy : E _ _ i - Raw data now comes in like this with props

attached and eversihing lines up linstead of ju st

character skeletonsl

il Mofion Capture Shoot Hiee

—

Prap and Planning
Storage

We dotrue PLAR shoots, 444 does not do AUH
EERAS AR AN »  Capture all raw opticaldata and deliver on a shared
Build out sets on stage and mark placements. server,organizing all data captured in their respective
folders

Make noteson all takes captured and ensure that Dependent on the Body system used
selects are differentiated from the rest for post. Witness Deck (Telestream)

n Motive reconstruct and export . TAK's into FEX swih

Run Withess Deck HMC Deck, Body Deck, RT Deck, AD. * Recorded at 30FP 3 1e following settings:

i . o
Timecode displayed on quads - Scale 10

= . llee Tiracode
Files compressed in MP4, Jse limecode

jse Marker N
We can deliver afipple Profes 422 HO M Use Marker Hulls

i Z, ki nVicon shogun, mport cloud-point data onto solver
3 Wnness Cameras + BT Yiew
Export to FBX skeleton data and open MOEL
- Import MOBL R
‘ ‘ HMC Deck (Faceware) - Using HIK and Characterization Settings drive tf

mocap source data onto the BT rigwithin MUBL

Live Streaming to Hemote C rew

Hecorded at BlUFEFS

: : - Aszemble using Story Mode
Files recorded in MOY with Timecode

_ ; - i*'lntlnr _..?!.l.ilr.l_f rlilnﬂr assembled and baked down
Our motion capture team is a bit unigue bl AL {Bi= Bl EE
. . - Protools session (1 per day] - In Maya, import character mocap_rigs and import FBX's
compared to other studios. We do all planning, S
capturing, tracking, solving, retargeting, and - Markers for each take and scen ——

assembling a foundational scene. : Files recorded as WAV with Timecode

Mo edits to recordings, and selects pulled to separate

nto that skeleton, Bake down the deiven mocap skeleton
to the animation cont rols.

track

1

| - 2 tracks per actor depending on Mic set-up Prap and Planning

r r - FIxbugs related to motion capture and help animators
get their content successfully assembled.
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e Creative Direction
i T ﬁmﬂ"'tiﬁ:\u _iﬂ_‘:}'r" [ ]
s

Character Work Has Begun

PROCESS = -

igh resolution model is n development

Enter
1st Draft Script

. Season theme

understood. Character sheets w

This is an exXample te shew .
: - Exit
the varieus stapes of these
precesses cemingetapether. - oI0ry : d"e I0CKEC P s . o
. St A G =l e B ) re-visvalization Draft
Actual milestepss Will vary. Uownstream teal an turn

Example

/ \ = 2nd DraftScript

Simultaneously

Milestones remasronp

. Motion capture stage availability is
.—:!}-:I[:ZI|:':"' o N this l:.!i' dSe. Finalized Scrip-r

- Actor avallability 1s explored and
ommunicated to build a schedule.

=

- Unce the pre-visualization 1s locked Ir

> | the music team can begin Pre-visvalization Finalized

(2iTEs al !l] |____§;-'; 7 work

Tech Art CreatesLevel

hic levelwill be the locatonwywhere al

SORCINC MOMment or s e3s0n
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Milestones

Enter
. Story is locked Level is created.
|"‘t |.._E:..: . | I._T!._l_.. .:I:,_Ii:.l.,_ll._i._. _.I f.l ||i _l E |i'| I._Ii._l Im-.;"_.:.:-l-"r"
Exit
. Al of the initial work to head into

the longest phase of development ic

anbloian
- Refining facial and body animation
- Music / Audio-Post

- Lighting

Y

. Hand-Key animation

Simultaneously

- [nit's rough shape all disciplines should
be able to watch the raw assembply and
understand the flow and location of

major beats in the story

* Thigis aneample toshow the varioss
sl Ot g~ s Ja]gE e rimn s EOEEO

Mogether, Lot mlestones wall bary

¥ @OBATHROBESPARTAN

Character Work Underway

High resolution model 1g nearly complate
] - |

- Lowe resolution model and rig andworkedon during this phase,

Concept Art Kick-Off

R acets 10 populate the environment
- Color scripts or key-art for lighting

F A concepts 1o expedite exploration

ListCreation
= ot

. Pooet
- Fx

- Erwironment assets in production
- Ageets are under construction for mocap shoot

- Hrefabricatedprop and ievel secions are re-contexiualized
Composifion Created

- Composition anchor g set. The origin of thesceneis Knowrn

FX + Lighting R&D

A geat and pre-production work s done during this time 1o

achieve sormeof the themes and desired concepts in the scene.

Environment + Asset Creation

- ARy props ar emvironmental assets are created revised,

Actors Scheduled

- ACtOors avallabily 1S locKed In, along with stages or booths

for ADRATL

Mocap Shoot

. Al ecenes are shot with actors, stu
auxihary cast Bochd! Face/\Voice

Environment Blockout

- While the gchoot and storyteling s being authored with
actors. The environment team is moving levels or assets 10

1he cinematic incationwnere the scenhe will ve

Assemble Mocap Selects

soeneselecte are chosen and communicated 1o themocap

team for rough solving

Character RigFinalized

Garme resolution character aszet i avalable for uselby animators

Higis etable and refined animation can be applied 0 therig,

Mocap Engine Integration

!l':ll:i_:: wiacl car ;"||||I.5|_:_.-',"|||||Ii...:-;|||I!|:! piLre shoot the

soeneselects are chosen and communicated 10 themocap
taam for rough solving

Milestones

Enter

. All of the work to stand up the scene
Nas been done and Is clear, albelt
rudimentary form. Any discipline car
watch the scene and see all the animation
playing in a 70% ferhaher poneesentative
ernvironiment

Exit

. Story and scenes are locked.
Downstream teams can turn script
and pre-visualization into tasks and

delverables that support the themes and

MOments

Simultaneously

- Music 1s understood and the beats for
sound design are understood at the start
of the milestone so that foley work can

begin

- Before lighting production begins a film
grain shader Is applied to the scene at
the start of production because thisis an
additive effect, meaning it can boost the
exposure between 25 to 50 f/stop.

HOTE
* Thigis an eample toshiow e werioss
statgesof Teseprocesses COmimn

Wopetner, Lonia i lestores wall ey

Engineering Creates ‘Blinks'to Scene

. Engineering creates fast warps' 1o thesceneinside of our
imernal menus. | hie Aoy s the content creator and other

TE3MS 10 gUICKRY VIBN and Test the SCene

Non-mocap Assets Keyframed

. Any prop or asgets that needed to be hand-keyed are
keviramed. [ his in includes things like boxes or small dynamic
ohjects ke wires swinging, eic

FX, SFX, Lighting Production

. Production for downstream teams is in full production and
not ocked by various factore like broken cameras or deepby

unfinished level geometry,
Face +Body Animation Cleanup

. Moton capture clean up or solhving 1 coming onlne af

congistent and predictabnle intervals

Asset Integration

. Ay bespoke assete are fully integrated. Set dressingis

compiete eark’ on in this phase

Environment Analizes

Al materials and geometry IS complete

Cleaned Up Animation Infegration

Ha% of all bodky and facial animaton 1 complete. Hemainng bits
of animation may be on fingers or very small corrections

pEFd SPARTAN




Milestones

Enter

- Most production worlk 1s done. FX and
Lighting are around 85% complete and
they are putting the final touches on the
SCENE

Exit
All major cinematic work 1s complete
14 has videos they need to wrife bugs
should anything change prior to shipping

(Nne content

Simultaneously

- During this phase some exira bits of
quality are added through the inclusion

of controller haptics

. Performance work 15 done by the
nternal 243 team to ensure that these
spaces are performant before ship.

*  Thisizan exampie o showthe variols
Stages of ||'||'I"'.'-;|':'|'|r_'1'r Crning
ooetner, Rotusl milestoreswill Yary,

y @BATHROBESPARTAN

Camera Final Animation

Camnera translatonis locked and will not be

further twned
DOF and Post FX Authored

Depth of fieldis setingice of Faber

Lighting Polish

Lighting has time to finish there shots with the
acpactation that they finish mid-milestone

Color correctionis applied to the scene.

FXPolish

3 has tme o finish there shots with the
e pectation that they inish mid-rmilestione

Sound Design Near Complete

Audo 1z last tocomplete ary work. The audio

1earm 12 stll hard atwork completing any sound

Performance Passes

Lighting tearm 12 engag ed n P captures o
ensure that they arewithin performance
budgets. FX does the samewith ther interna

100l

Quality Assurance

Final videos are recorded by thek X and Lighting
mes that encapsulate their expectations for
185, This s uged for 04 passes

= L=y

Bug Fixing
- This levelwill be the locationwhere all weark

MOMent or Se3son

T his timeline is an example. 4 ot of tself. Very little was createc
different factors can ch. y scene and allthe sceneswae
Iz the environment already built? Are the

characters already rigged and created’y The was shot it was all put together in bulk
proficiency and size of the team can bring

this number in by weeks It alldepends on We did shoot some new scenes 16 months
the scope ambmion, and needs of the project aterthat were completely new. They did
The timeline below is roughly how long it follow this rough timeline. Lise this as a guide

.’.-‘||-.'|"f. A el '-I-' .'|:| TEam '“!: Ir]|T"|'l|':E-'- .‘:jl I'I'I.-'Ji-. R | _h-;- |'|'||E|’-.':'!'|[||:|*'_ A r“-l-“.i::- 8 Jre gaain |'| Tl

Cinermatic, yary based upon a large number of factors
I his numberwas different during the

creation of Halo Infinite because all of the

environment swere locations Inside the qame

Milestone &7 Milestone &2

ENY EHY + FROPS

PROXY [ GOMPLETE

!Ea%%&liﬂ? A

b s

Use this as a guide. The milestones and
timelines are going to vary based upon
a large number of factors.

___ﬁ

1"

MESTONE By

LIGHTING + FX
PRE-PROD

b0 G P
HTEGRATION
==

b T

MUOLA
ASSEMELY

M OGaE
AHUDY

OUTSDURGE
BOOY

OUTSOURGE
FAGE

KEVFRS
AH IMAT 10K

[3H [1HG
i

H,
A PF

Week B8

COMPLETE

Week 24
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FRAMING
CONSIDERATIONS

Camera
(GGoal

The following were guidelines for how
to handle cinematics where the camera
cloes not cut.

The future is an open book. Cuts can be
made. If the cinermatic brief calls for no-
cuts this section is very helpful to align
around ways we gave visual logic to our
SCenes.

The camera considerations on the next
two pages are guidelines and ways of
thinkiNg about the camera as a character
ar companion. Still valid in a world with

CLITS.

Worth reading as a primer, but do not take
these words as creative handcuffs.

If the result helps the story clearly
express scale intirnacy, contermnplation,
spectacle and joy then the goals have been
met.

y @BATHROBESPARTAN

AVERP

Camera as Character

| he one-shaot camera in Halo Infinite’s campaign

1s ke a documentarian It's chro '~||:||r|: the worl The idea isn't to present realdife. The !;]DEi! G 10

L) PR Pl | ) ol nake the o 2/sioryv co ection feel cauple
around it. It doesn't know what will happen so make the game/story connection feel coupled

reliant on an external cue to pull focus away from togetner. [he game IS focused on making the

whatever is an-screen player feel powertul Cinematics are preoccupied

with making the player want to know maore, be
Ihere are imes where the camera exists outside engaged, and feel something emotionally stirring
of time. The camera ohserves information while We'll succeed if we have a perspective and
objects outside the bounds of the frame move transtform words on paper into a clear escalatiol
at a compleiely different plane of existence. The aof tension, curiosity, vigar, etc

camera isnot bound to the [||".r"'.:'."|l

Always Follow. Never Lead. Camera as Character
Camera always reacts, it never knows what 1s Movement is our way of cutting with a single
about to happen. It must wait foar the action (o camera When you can't rely on cutsin
pccur and then go to the action, sound, or cue cinematics then actors, the environment,
or sounds need to do maore heavy lifting, If a
L L character moves that means the camera can
tollow and take notice of ther curosity It &

character talks off-screen the camera can move

Cinematics are preoccupied with making the sl G )
p|ayerw3nt to know more, he Engaged1 and nore dialogue to deliver. If Chief is about to grab

his gun but then balls hus fist then the camera

fEBl SUmEthing Bmﬂtiﬂna”y Stirril']g, can take notice. Reaction to new information can

— e e b g e = P IR e |
nsoire movement which then can motivate the

‘ ‘ camera to follow

Withhold Information
A Grounded Feeling
This has to do with knowing what matters. Using
The camera should help express what it's like to clever blocking you can withhold information

follow a man clad in a, literal, ton of armor. The from the audience that signals to the viewer a
camera s weighty heavy grounded but also greater gquestion. When yvou withhold information
has the latitude to do things that are fantastical. It causes the viewer to wonder wny and theyll
Our camera should have a weightiness to it that stay enamored because they are subconsciously
mimics real-life, complete with shake that feels wanting the answer Ultimately: thinking about
appropriate and constrained, but it occasionally what you're not going to say 1s a crucial part of
cango into places and do things that a2 real preparation because wnat you don't show 1S as
cameraman could not do. The camera can important as what vou do show. Create suspense,
push through areas that are smaller and maore create tension, and unravel the story in pieces,

canfined if it is following action. Our camera

PR SPARTAN
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KI'[[IW What MﬂttErS communicate that while he's off-screen or

depending on the moment the surprise of his
The person or thing emoting 1 most-likely the maovement will be an acceptable reveal for the
focus. Master Chief doesn't emote a lot. One of audience

the key dif ferences between Halo Infinite and the

et |he third element of blockingis that the Weapan

games previously made by 34315 3 kKeen desire : = F
e . : e should almost alwavs look up to Chief. Twa

to rebuld the legend of Chief. This is largely done should almost always loak up to Chief. Twe

. T, | e P e 1] ~ =abhAit the etary
by not trying to show crac or. He can levels beyond ficlion—talking about the story

metaphorically—she's functionally his conscience

2
be better He can be the aspirational figure. He's

often not the focus of scenes, the way people she's also new and her awe of him has an

len af stalgla as i W lmacine 2 ile
reactio Him needs to be the focus of scenss element of nostalgla as one would imagine a chilc
seeing a paternal figure. she upholds a pillar of
lore than anything, reactions to Chief build his wonder and 1s excited to go on this adventure
legend. Go to him when it makes sense. Seek his with Lhiet and the Filot

reaction when there needs to be compliance,
agreement, rapport, ar action. Chief's every L L
movement 1smethodical because he i1s so

limited in his ways to emote. |t he's maoving i1t

st b saying something athervie th ot We want you to be creative
characters in the scene have priority GU Iabo ’atorsl Take the ti[ne
0 think about whether or bl il

not a word would help the W e

ditfference between Halo Infinite and past Halo

tension. sound can remind the view ar sometnine +
S i i i Sl SCB ne _I[: W bette r. games is that we desire to always honor the

of f-screen. Think about what the room would

Importance of Sound

Sound can cue movement Sound can instill

sound like if vou were standing there. The room player's choice and want to make going-in and

tane. The vibrations behind the walls. The creaks ‘ ‘ out-of-scenes as frictionless as possible

and the steps. Sound can o : o
; i i AMhen a scene is ower and 300Ut to return (o
than the one vou can visibly see. &ll of that can ,

Jameplay we need o pasition LRer n suUcCh 3 w Iy

I]ialugue Tlmlng + Additions where thereis a clean continuation of gameplay—

almost to the paint where the player isn't 100%

establish mood, urgency, and create further

questans

One thing I'm trying to instillis anidea | simply e thE eeem e MasnEl ned fol el

call naturaliem. It's not realism. It's something
different.lt's that the delivery of words should

have a lyrical flow to them. The audience

Blocking

- - ] c shouldn'’t be awkwardly waiting to hea
There are three elements to this. The first to i _eaur ‘_am y waiting 1o |
rememper s you have permission to make response if there is dialogue between two

characters gesture and dynamic. The Pilotis characters it should flow with ease. We don't
- - 8 ' want to bore ne .'._:'1I|"- with slow exchanges

best when moving around and being physical in a

scene. The sameis true for the Weapon because That being said in the layout phase If it makes
she so often Is static. By her very function she sense to have acharacter pause, 1|'“"-5”-._f._'||'5_'3
has to be in proximity to Chief. The Weapon can react—then doit. There's no right way if it feels
move around but she's largely tied to a small 2l 'HF'_H _.-:F'I_ﬁ'r“:":--”-" h- 5 to call for the drama or
structure like a hand, table, or plinth. Giving ”IEF&I:TDI-:'-'- 2o ARG ks i el
her hand gestures ar having her look around that goal

gives the camera, and the audience, a3 sense of Ao & =)
j : We want you to be creative collaborators. Take
gynamism because it can follow her movements i oo L s
1 hi he fi the time to think about whether or not 3 word

and tne things she fxates upon. - : .
= F would help the scene flow better. Often times,

The second elerment of blocking to remember Inthe layout phase, we find that it would and we
IS that vou can change the characters blocking go in to add a line here or there. As long as the
off-screen. If you are maoving the camera to central idea 1s upheld, and the narrative 1s not
focus on the antagonist when the camera comes maligned, the additions are welcome

back around to catch Chief, the protagaonist, he

i
d

Sound can help GOALS CONTI NUE

can be in adifferent locatior
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