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Visual effects studios depend on the collaboration between art and engineering— two cultures
with fundamentally different ways of thinking. This paper argues that the failures vfx projects
experience most often stem not from bad work but from the unmanaged interactions between
these cultures, their tools, and their processes. It proposes that Systems Engineering, developed
at nasa to address exactly this kind of complexity, offers vfx studios a practical framework for
improving how they design and operate their projects.

1 Introduction
Visual Effects is a discipline born of the successful collab-
oration between art and engineering. It is an art whose
tools are complex engineering projects, and it is an engi-
neering discipline whose reason for being is artistic. In the
art of vfx everything is an illusion, created with slight-of-
hand. It requires spontaneity, intuition, psychological and
emotional empathy, and the freedom to experiment and
fail. The engineering of vfx is not that different frommany
engineering fields, it requires patience, rigor, and reliable
equipment, processes, and people. The fusion of these cul-
tures creates a unique playground for innovation but also
a breeding ground for insidiously difficult problems.

In 2007 Michael D. Griffin, an Administrator at nasa, gave
a lecture titled SystemEngineeringand the “TwoCultures” of
Engineering. He describes a similar tension between what
he calls the art of engineering and the science of engineer-
ing. In this lecture, he points out that each culture concep-
tualizes and designs their work as “a theoretical model of
a device operating in a theoretical model of the real world”.
The mental models these two cultures create can often dif-
fer greatly from each other. He says, “designers simply do
not think or work in the same way as analysts […]. When
it occurs in the context of a complex system development,
catastrophe is a likely result.” Griffin also points out that, to
make things worse, failure in highly complex systems can
happen in somany ways that it can be “unreasonable to ex-
pect, other than through the harshest of hindsight, that a
particular failure mode might have been or ought to have
been anticipated”.

The key insight is that complex systems usually fail not be-
cause they do not accomplish their nominal purpose but
because of unintended interactions between elements in

the system.

Anyone working in visual effects will recognize these pat-
terns. vfx projects are complex systems, made up of hun-
dreds of components, teams, and sub-projects, whose suc-
cess is ultimately determined not by any single component
but byhow thesemany components, people, andprocesses
work together. And vfx projects regularly fail not because
the individual work is bad or inaccurate but because the
interactions between project/team elements produce un-
intended and unanticipated consequences.

SystemsEngineering is the link between theart and science
of engineering, and a discipline developed to guard against
complex system failure.

The “system” that SystemsEngineers design andbuild is the
combination of all the various tools, processes, and peo-
ple that make a project possible. They are not designers,
but they apply design thinking to engineering problems;
they are not engineers but apply engineering thinking to
design problems. They work with complex systems and fo-
cus on the interactions between system components, and
how those interactions affect the system as a whole’s abil-
ity to perform its intendedpurpose. They focus, at all times,
on the big picture.

I havewrittena separatepaper, Systems Engineering At nasa,
which is a more detailed, and more generalized, explo-
ration of systems engineering at nasa.

This paper proposes that vfx studios could improve their
engineering and operations by adopting the perspective
and methods of Systems Engineering. It discusses chal-
lenges in vfx projects— complexitymanagement, techni-
cal and artistic integration, system design— and explores
how the principles and techniques nasa developed for
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some of the most complex engineering projects ever at-
temptedmight be applied to the operation of visual effects
studios.

2 Embracing Systems Engineering
vfx studios are structured like factories. They use pre-
made systems of people, tools, and procedures. Projects
don’t have to design the tools andworkflows theywill need
fromscratchbecause theyuse the studio’s existing pipeline.
In the language of Systems Engineering this is like provid-
ing each project at a studio with a template for its system
design.

The defining characteristic of a factory is the use of shared
resources. This creates enormous value for the factory
through efficiencies – cost savings, profits, optimizations,
skills transfer between projects, etc – but this value can
only be realized when each project uses a nearly identical
system design.

Success at nasa is judged scientifically, and a factory is of-
ten judged on efficiency. vfx studios judge projects on ef-
ficiency and profitability like any business, but ultimately
vfx projects succeed based on clients’ subjective evalua-
tions according to their artistic vision. This means that the
success of each vfx project is truly judged against a unique
benchmark, even if thework is seemingly identical to other
projects’.

Thus vfx studios must manage a contradiction: every
project must both use identical system designs, to create
efficiencies, and must use unique system designs, to
address their individual needs.

Structural incentivesmatter a great deal. What vfx studios
are doing is creating an environment in which it is possible
to do great work. How they manage projects, what project
leaders are allowed and enabled to do, and how the fac-
tory’s shared resources are managed creates the quality of
that environment. Higher quality environments, on aver-
age, output higher quality work. This, in turn, determines
the level of talent a vfx studio is able to attract, develop,
and retain because talent is generally attracted to studios
with great tools, procedures, and resources.

Too often vfx project managers are either prohibited by
the studio in which they work from customizing their
project’s system design, in the name of efficiency, or it
never occurs to them to do so. But just as projects are
expected to place wildly different images on the screen
they too should be allowed, and enabled, to have wildly
different methods of accomplishing their objectives.

To embrace system engineering requires recognizing that
a project’s system design is as fundamental to its success as
its creative direction.

3 Management Structures
At nasa, projects are managed by three distinct roles. (1)
ProjectManagers are responsible for building the teamand
for the overall success of a project, (2) Project Planning &
Control is responsible for managing the project’s budget
and schedule, and (3) SystemsEngineers are responsible for
designing and realizing everything required by the project.

A vfx studio’s project and resourcemanagement structure
is split between four primary roles, and is almost univer-
sally identical from studio to studio. It’s roots are in the
factory-like nature of the vfx studio and how show busi-
ness has always operated.

1. The vfx Supervisor is responsible for the workmeet-
ing the creative and technical requirements.

2. The vfx Producer is responsible for keeping the fi-
nances, schedule, and resource-allocation on track,
and represents the project’s client’s interests in any
internal discussions at the vfx studio.

3. The various Department Supervisors create the engi-
neering for the project – cg and Comp Supervisors,
Pipeline Engineers, etc.

4. The various Department Heads manage and super-
vise the shared resources of the factory, and provide
them to projects.

This structuremeans that the responsibly for designing the
project’s system is entirely collaborative, rather than the re-
sponsibility of a single person.

If we recognize that a project’s system design is fundemen-
tal to its success wemust ask ourselves if this collaborative
structure is what’s best for the design of the system. nasa’s
conclusion is that it is not.

3.1 The Role Isolation Failure Mode
The specific ways in which any system succeeds or fails are
unique to its structure. Simple systems might fail because
of a lack of redundancy and robustness, whereas complex
systems might fail because of dysfunctional interactions
between component parts.

This management structure frequently fails because of
something I call Role Isolation. This happens when the
vfx Supervisor becomes isolated in the creative aspects
of the project and beings to disengage from the project’s
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logistics and engineering challenges, leaving them to be
addressed by the Producer and cg Supervisors. The vfx
Producer becomes overwhelmed with adjusting project
requirements to keep the client happy, keep the budget in
check, and bargaining for resources to confront the fluid
interaction between shifting project requirements and
engineering challenges and setbacks. And the frequently
under-resourced Department Heads struggle to keep up
with changing project requirements, failures to anticipate
technical challenges, and the inability to create robust
engineering designs and processes.

Role Isolation describes what happens when everyone be-
comes focused on their specialty and no one is left to over-
see andmanage the project’s system. Onemight argue that
great vfx management teams are defined by their ability
to mitigate and overcome role isolation through collabora-
tion but nasa takes no such chances.

3.2 Technical Leadership & Systems Management
The Technical Leaders, who design the project’s system,
must have broad technical knowledge, great problem-
solving skills, high amounts of creativity, persistence, and
be able communicators and leaders. Even after the correct
system design has been selected, however, there are still
many ways in which a project can fail. To prevent those
failures the system must be effectively managed. System
Managers must apply an approach that is organized,
systematic, repeatable, demonstrable, and persistent.

Projects and studios dominated by one or another of these
approaches regularly fail. Cultures focused on technical
leadership often create systems that suffer from a lack of
coordination, are difficult to operate correctly, and wind
up too expensive to be useful. Cultures focused on system
management often create systems that fail to meet client
requirements, are not cost effective, and in which the pro-
cess becomes an end unto itself.

nasa’s solution to this conflict is to develop the “complete
systems engineer”, someone who excels at both the tech-
nical leadership and systems management, and give them
the authority to design and implement the entirety of the
system.

3.3 Systems Engineering Management for vfx
To follow nasa’s example at a vfx studio would require
the creation of a new project management structure.

A novel project management structure, however, would
need to account for the expectations, and interactions

with, the vfx studio’s clients. Client-side vfx teams are
generally structured similarly to vendor-side vfx teams,
with a vfx Supervisor responsible for the project’s creative
and technical aspects and a vfx Producer responsible for
its finances and logistics. To some extent, client-side su-
pervisors and producers expect vendor-side counterparts.
Until such time as client-side vfx teams are organized in
a different manner vendor-side management structures
must provide a reasonably familiar interface.

To both centralize a vfx project’s system design under a
single role, and to account for client-side vfx teams’ expec-
tations, I propose the following:

1. A Creative Director would be responsible for explor-
ing, developing, identifying, and articulating client
expectations; gathering research materials, creating
concept art, etc; aligning the vendor’s artists with
client expectations; giving creative notes to the vfx
studio’s team; and interfacingwith the client-side su-
pervisor on the project’s creative aspects.

2. A vfx Systems Engineer would be responsible for
the conceptualization, design, and deployment
of all hardware, software, equipment, facilities,
personnel, processes, and procedures required by
the project.

3. A ProjectManagerwould responsible for interfacing
with the client’s financial and logistical needs; nego-
tiating for the vfx studio’s shared resources; inter-
facing with outsource vendors; and all other logisti-
cal and financial needs thatmay arise. Itmay be pos-
sible for this role to be an administrative studio role,
rather than a project role.

4 System Design & Development
4.1 The Rigid Factory Failure Mode
vfx studios are incredibly complex operations with,
typically, pretty thin margins. A more reliable, efficient,
predictable, and profitable business is created, as in any
factory, though standardization—of inputs and outputs,
and of people, roles, and processes. As the factory be-
comes more and more standardized projects that do not
fit within the standardized model are seen as risks and
disruptions. As a result, sales people go after work with a
specific profile, departments and software are optimized
to handle certain kinds of jobs better than others, and up
and down the hierarchy of people and processes trade-offs
are made that favor the standardized, reliable, predictable,
profitable work. Once these optimizations become policy
and management controls are put in place to ensure
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adherence to the factory’s sales/production standards
the field of possible projects that the studio is capable of
working on narrows considerably.

To put it simply: how you work shapes what you are capa-
ble of doing.

The opportunity cost of being a rigid factory—of only be-
ing capable ofworking in oneparticularway—is incredibly
high. First, it makes the studio fragile. When you can only
profitably do one kind of work you are vulnerable to the dy-
namic demands of your clients and the industry. Second, it
makes the studio a commodity. The ability to solve unique,
difficult, non-standard problems is the primary differentia-
tor between studios competing for business. If a studio op-
erates the same way, with the same roles, and the same in-
puts and outputs as everyone else, they can only compete
on price. Finally, and most importantly, rigid studios in-
vert their most fundamental purpose: instead of creating
a process that facilitates artistic expression, the studio has
created a process that disallows inefficient artistic possibil-
ities.

But the Rigid Factory problem is larger than any single stu-
dio. I will not fully explore this topic here but workflows,
roles, and processes are so uniform across the industry a
kind of self-imposed regulatory regime has been created
where vfx work, industry-wide, is really only done in one
way. This creates profound limitations to what studios are
capable of, how much that work costs (and thus what can
be afforded by paying customers), but importantly, to what
people believe is possible. The tail is wagging the dog.

The Rigid Factory Failure Mode is a failure not of process
competence (how quickly you can move something
through all the steps in the pipeline) but a failure of
system design.

4.2 System Design Challenges at a vfx Studio
At a vfx studio, the formulation of how a project will
work, the development of the project’s enabling technolo-
gies, and the arrangements for all a project’s required
components and resources is generally a haphazard affair.

First, technology development at a vfx vendor is an ongo-
ing, iterative process that outlasts the coming and going in-
dividual projects. This makes it challenging to lock-in the
technology that will be used for a project. An artist who
used a fire simulation system on their last project might
find themselves doing the same work on the next project
but with revised tools.

Second, a vfx studio’s output is simply images on a screen.

Figure 1: An approximation of nasa’s Project Life Cycle Phases

If a well-engineered image and a hastily assembled one
look identical the difference is immaterial. vfx studios
can and often do deliver work that is slapped together
and poorly engineered. This results in inefficient and
frustrating project environments.

Third, vfx studios are dynamic environments, with con-
stantly changing personnel, tools, and processes. It is not
unusual for projects to endure significant changes to its sys-
temdesign stemming from changes to the studio’s pipeline
and personnel.

Fourth, the best engineers are often taskedwith addressing
critical project failures at the studio (often stemming from
poor system design and management), firefighting on one
project to the next.

Fifth, vfx projects are typically lengthy and costly, so they
often start work while a film or series is still being edited to
its final shape. This leads, as one can imagine, to fluid and
changing client requirements, which impacts engineering
work already underway or completed.

Due to these challenges, many vfx professionals believe
that rigorous processes and engineering is not possible
and that intelligent improvisation is a more sustainable
method of overcoming these inherent challenges. But
intelligent improvisation and competent systems man-
agement are not mutually exclusive. In any complex
engineering environment it is of paramount importance
to have both the ability to improvise and be rigorous and
exacting.

4.3 The Chaotic Boutique Failure Mode
vfx studios are staffed by intelligent people who are
accustomed to handling difficult trade-offs. Everyone
is well aware of the dangers of creating a rigid factory
because many of them have been scarred by one. But the
people who wind up working at a vfx studio are also
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a type—typically creative and engineering types, who
are natural individualists—most comfortable using their
talents to solve problems and distrustful of standardized
systems.

Individualists who are scarred by rigid factories can create
another failure mode: The Chaotic Boutique.

Studios that do not build factory-like repeatable systems
must either create pipelines and workflows from scratch
for each newproject or improvise their way down the same
path each time. In either case, they do not benefit from
the advantages of a designed system—institutional knowl-
edge lives in people’s heads, quality depends on whoever
happens to be available that day, and success requires the
right person to heroically intervene at the right moment.

The most dangerous aspect of this failure mode is that it
is self-reinforcing. Crises whose solutions come from im-
provisation reinforce the idea that heroics and firefighting
can be trusted more than systems, which leads to under-
invested, untrusted, and poorly designed systems. Those
poor systems then create new crises, which require more
heroics and more firefighting. And the cycle just repeats.

4.4 nasa’s System Design Methods
nasa employs a variety of methods to ensure systems en-
gineers design projects with both technical excellence and
exceptional management. While not every one of those
methods are applicable to a vfx studio some examples are
instructive.

• Project Formulation Phases

To formulate a project the systems engineer must
conceptualize how the project will work, develop
the project’s enabling technologies, and make
arrangements for all the project’s required com-
ponents and resources. Each of these tasks is
split into two phases, preliminary and finalization,
they are arranged into an overlapping pattern,
which are each subject to approval before the
project can move forward. This approval process,
involving stakeholders, domain experts, and nasa’s
administration, is integral to this cycle of project
phases. This is done specifically to give nasa better
oversight of, and greater insight in to, how projects
are being engineered.

• The Product Tree

In the language of nasa’s systems engineers, a
“product” is anything that must be built for the

project. A communications system is a product, but
so are all the component parts that make up the
communications system. The project itself can be
considered a product, comprised of sub-products.
System designs are made of “product trees”, which
show the dependencies between products and their
hierarchy. System design is a process by which
project designs are “decomposed” into product
trees.

• Verification & Validation

These terms have very specific meanings at nasa.
Verification is when a product shows “proof of com-
pliancewith requirements”. In vfx terms thismight
mean a cg car asset was built correctly to match
a photographed car. Validation is when a product
“accomplishes the intended purpose in the intended
environment”. In vfx terms this might mean that
the cg car is a perfect match for the photographed
one when in a fully animated, rendered, and com-
posited shot. This is an important distinction. Prod-
ucts that cannot be validated might meet the ini-
tial specifications (verified) but will eventually re-
quire redesign and reengineering because they will
not work as they are intended to (validated). Re-
designs and reengineering often leads to schedule
delays and budget overages. The systems engineer’s
goal is not just that every component of the system
is technically accurate but that the entire system of
components effectively work together to meet the
project goals. In this way validation acts as a test of
each product’s technical specifications.

• The Capability Margin

The concept of maintaining a schedule or budget
margin is universally appreciated, but there are
other margins to consider. At nasa a project’s
“science margin” is described as the difference
between a system’s scientific capabilities and the
project’s requirements. If a project’s system is
designed from the start to barely meet project
requirements, before you meet the challenges that
always occur as a project progresses, then as Gentry
Lee (a storied System Engineer) says “you don’t have
a viable mission”.

Excess project capabilities are important because
they wind up being the only things you can trade
as you encounter challenges along the way. The
implication is that as projects progress through
their various stages they will face moments of
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Figure 2: From The Art and Science of Systems Engineering

necessary change and compromise. Failing to
anticipate, and have enough margin to allow for it
in your design, this is a failure of system design.

vfx studios that want to take a systems engineering
approach to their work might adopt all of these measures.
Concepts would be explored and intermittently approved,
the system design would be decomposed into a product
tree, whose concept and design would be approved by a re-
view board at the studio, components of the system would
be regularly tested for both validation and verification,
and the entire system would be designed to exceed the
required capabilities so that when project requirements
change the system remains equipped to fulfill those new
requirements.

It would be easy to breeze over this as all being common
sense, but the difference between agreeing to this method
in principle and actually working this way is vast.

5 The Concept of Operations
In Systems Engineering a concept of operations, or
ConOps, is the plan for how the project’s system will be
used once deployed. In the same way concepts document
what a project is supposed to accomplish a ConOps
documents how the project is supposed to operate.

The ConOps is created after the concepts are approved but
before anything is built. It describes (1) the architecture of
the system that is being designed, (2) the reason it is de-
signed the way it is, (3) the system’s capabilities and limita-
tions, and (4) how the systemwill be used by the people us-
ing it. This document, together with the project’s concepts
and stakeholder expectations, define the requirements for

what needs to be built for the project.

It is important to remember that the people using the
project’s system are often not involved in constructing it,
and as a result they may use the system in unexpected
ways. A good ConOps informs that person how the system
is designed to be used.

5.1 WhyWrite it Down?
In vfx, documentation is often a dirty word. It is time
consuming, a drain on resources, worse than useless given
the rapid nature of change, of little near-term value and
of only imaginary long-term value, management’s ineffec-
tual way of proving that people areworking hard, andmost
people fear that whatever documentation is createdwill ul-
timately become overwhelming and unmaintainable and
thus useless. In other words: a waste of time.

This is a shame. Well-written documentation can save your
ass. It can create clarity for people new to the project. It
can remind everyone what the intent of the various sys-
tem components are and how they are supposed to work
together. It can create transparency for people unfamiliar
with the project. It can serve as a useful outline of what the
project’s needs are.

Documentation should not be a cumbersome description
of things everyone already knows. Documentation should
illuminate the reasons why things are done they way they
are and make plain and accessible the thought and care
that its designers have put into the systemdesign. It should
be a place one can go for answers and guidance, it should
be a lighthouse when things get confusing.

The ConOps should follow the shape of the project itself.
When the project is just a series of conceptual ideas, so
too should the CopOps be a sketch. As the project devel-
ops and its details become clear, the ConOps should serve
as a brief summary of what is taking shape. Only when
the project is complete and done will the ConOps be “com-
plete” itself.

But the real value of a ConOps document is that writing
clarifies thinking. To quote Paul Graham, writing things
down is worthwhile because “good writing is an illusion:
what people call good writing is actually good thinking”.
He also says “Ideas can feel complete. It’s only when you
try to put them intowords that you discover they’re not. So
if you never subject your ideas to that test, you’ll not only
never have fully formed ideas, but also never realize it.”

Writing a ConOps is not the point, the point is to improve
your thinking and thus the design of the system. Writing is
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a very good way to do that.

5.2 Aspects of a vfx ConOps
Competent project managers will have a good idea of
what to include in project documentation, and there are
many things which are obvious: the project’s schedule, it’s
goals, technical specifications, etc. but to take a Systems
Engineering perspective requires a broader view. The job
of a Systems Engineer is to design the whole system of
the project, the complex relationships and interactions
between parts of the system.

nasa’s Systems Engineering Handbook provides a helpful
outline of what kinds of things a ConOps should have.
Among the many things that should be included in a vfx
ConOps, I would encourage vfx Systems Engineers to
include the following.

• Client Expectations & Vision

AConOps should clearly outline client expectations.
It shouldn’t simply list dates, numbers of shots,
and technical details, it should also outline the the
projects artistic goals and all the intangible aspects
of the people and systems that might rear their
heads at the worst times.

• What the System Should Not Be

Just as it is important to define aspirations, it is im-
portant to define boundaries. Outlining what the
project should not do and what should not be built
can help prevent scope creep and over engineered
designs.

• System Overview & Architecture

A ConOps should describe the architecture of
the system, why it is designed the way it is, and
the system’s capabilities and limitations. Product
trees showing how assets will be built, software
dependencies, etc. are very useful. This should be
written such that anyone new to the project will
find it invaluable for getting up to speed.

• How to Use the System

Themost important part of a ConOps, in fact its very
reason for being, is to describe how the system is to
be used to meet the project’s objectives. Diagrams
and flowcharts can be invaluable, providing a clear
and accessible depiction of complex vfx systems. It
should also outline user roles, responsibilities, and
the interaction between different stakeholders. The

ConOps should translate the system’s technical ca-
pabilities into practical operations.

• Description of Enabling Technologies

Because the successful use of the system is depen-
dent, by definition, on its enabling technologies
some description of them, their operational status,
and how to use them is required. Keep in mind that
this need not be limited to new technologies, it is
anything the project cannot do without.

• List of Critical Sequences

In any project there are sequences of actions that
must be done, and must be done in a specific order,
to prevent catastrophe. For nasa this might mean
the things that must happen for a rover to success-
fully land on the moon rather than explode on its
surface. In vfx this might be as simple as a delivery
date, but it could be approval of pre-visualization,
the integration of assets from third party vendors, or
any number of things. Identifying the project’s criti-
cal sequences clarifies the parts of the systemdesign
that are not flexible and must be protected.

• Hardware, Software, and Personnel Requirements

This may sound obvious, but making a list of all
the things you’ll need to complete a project, and
when you’ll need them, is important. A large part of
this is about creating transparency, documentation
of what you’ll need and when makes the project’s
needs clear to people not familiar with its needs.

• Methods of Stakeholder Communication

Completing a project is not just about getting the
work done it is also about all the communication
that needs to happen along the way. An approval
schedule is part of this planning, but so is the meth-
ods of communication. Different clients want to be
communicated with in different ways. Getting ap-
provals for images over the phone is fundamentally
different from looking at the images in person to-
gether. These things should be documented so ev-
eryoneunderstands how to keep communication on
track.

In addition to communication with stakeholders, a
project also has internal communication needs. De-
tailing who needs to know what, who needs to ap-
prove what, and when, will help prevent communi-
cation and approval bottlenecks as the project pro-
gresses.
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Figure 3: nasa Space Flight Project Life Cycle

• Risks and Potential Issues

Outlining the risks and potential issues associated
with the development and operations of the envi-
sioned system can be very useful. It should also in-
clude concerns and risks with the project schedule,
staffing support, or engineering approach. Each risk
or issue should get a little write-up. Pay special at-
tention to closeout issues at the end of the project.

6 Project & System Reviews
6.1 nasa’s Project Reviews
Project phases are designed to organize complex processes
intomoremanageable pieces. At nasa each project phase
is separated by aKeyDecision Point (kdp). nasa describes
KDPs as “the events at which the decision authority deter-
mines the readiness of a program/project to progress to the
next phase of the life cycle (or to the next KDP).” [nasa Sys-
tems Engineering Handbook]

Each phase and kdp is highly structured. The work done
in each phase and what each of the KDPs test for are part
of official procedure. Part of the reason for this is that the
results of these reviews become Federal Records. After all,
billions and dollars and people’s lives are at stake. Thank-
fully this is not the case in vfx.

6.2 vfx Project Reviews
vfx projects also have phases and KDPs, but they come
in two kinds. Client reviews of the vfx studio’s output,
the images on screen, are structured and formal affairs, be-
cause the client’s subjective judgment of the work is the
project’s measure of success. But clients mostly leave the
matter of how the work is engineered and accomplished,

up to the vfx studio’s discretion. This means system de-
sign and engineering reviews and KDPs are internal mat-
ters.

While vfx studios nominally perform internal reviews for
system design and engineering, these are largely informal
affairs in the form of regular discussions between project
teams and the various Heads of Departments, usually fo-
cused on solving practical problems.

This is a mistake. If we recognize that a project’s system
design is as fundamental to its success as its creative di-
rection then wemust subject a project’s system design and
engineering to the same level of scrutiny that a client sub-
jects concepts and final renders to. Formal internal reviews
provide the vfx studio with the same thing it provides its
clients: visibility into the project’s status and process, and
opportunities for intervention.

The structure and formality of these reviews is important.
Formal presentations establish a sense of accountability
and the prospect of professional scrutiny. The idea that
our work will be evaluated formally encourages us to bet-
ter prepare, think more deeply, and pay better attention to
detail. They also allow us to gain recognition and positive
feedback for good work. This combination of accountabil-
ity, professionalism, and the chance for positive feedback
creates an environment that encourages people to do their
best work.

7 Conclusion
Systems Engineering has no shocking secrets and it is not a
silver bullet. It is the belief that defined ideas, expectations,
and requirements matter; that good communication mat-
ters; that the design of a solution matters; that a rigorous,
predictable process matters; and that internal matters like
systemdesign and engineering should be taken as seriously
as client-facing matters.

This is what I hope vfx Professionals take away from this
paper:

1. An understanding of what systems engineering is.
2. That systems engineering is a way of thinking that

anyone, working at any scale, can adopt in their
work.

3. The knowledge that Systems Engineering was devel-
oped expressly to address the challenges of ensuring
successful outcomes on some of the most complex
engineering projects ever attempted.

4. The idea that a rigorous design process and good
documentation are worth the effort.
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5. That there are ways in which existing vfx manage-
ment structures prevent a holistic and integrated
view of vfx projects, and that the lack of this view
and management role leads to a common failure
mode.

6. Some specific, practical system engineering
techniques which can be applied to vfx projects.

7. The idea that formal and structured internal system
design and engineering reviews are as important to
a project’s success as client reviews, and should be
taken as seriously.

I believe the standard way in which vfx studios manage
projects canbe improvedbyadopting someof thepractices
of systems engineering. I hope that this paper provides
some practical guidance on how to do this. And I reject
the idea that there is something inherent in the vfx pro-
cess which makes it’s improvement impossible.
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