?

What is
this thing
we call…

Must spin around
wildly then walk
repeatedly into a
wall...

F

or academics like Dr. Malcolm Ryan,
lecturer in computer science and
games at UNSW, AI is about problem
solving. “For the most part, academic
AI researchers are focused on making
computers solve problems that you or I or
any other person wouldn’t struggle with,” he
explains. “Like how to reach out and grab
something, for example. Our brains have inbuilt
heuristics for that sort of thing, but trying to
translate that knowledge into an algorithm is a
really hard thing to do.”
However, for a game developer like Borut
Pfeifer, the role of AI is quite different. “Neural
nets, genetic algorithms, and other [aspects
of academic AI] are difficult to adapt to games
where the most important thing is creating
dramatic situations and a sense of fun for the
player,” he says. Entertainment is key. It doesn’t
matter how smart the AI is – what matters is how
fun it is.
To help illustrate the distinction, consider Deep
Blue, the chess playing supercomputer. Deep Blue
is very good at chess, such that it can beat the
world’s greatest grandmasters with relative ease –
but would you want to play a game with it? Okay,
you might do it once for the sake of curiosity, but
after that? Probably not. One severe thrashing is
usually enough for me, and I suspect most people
are the same. “Deep Blue can play chess well, but
it doesn’t play in a way that’s entertaining,” Ryan
explains. “And as it turns out, that’s actually a
much harder problem to solve.”

comes to simulating human behaviour. Though
we like to pretend otherwise, human beings
are fundamentally irrational: our decisions
are generally made on the basis of feelings
rather than reason, and this leads inevitably
to behaviour that – in the strict sense of the
term – is completely illogical. This is why, when
we see an AI opponent behaving with clockwork
efficiency, we immediately recognise it as an
imitation. Real people are unpredictable. They
make mistakes. In this way, though it sounds
paradoxical, good game AI is about artificial
stupidity as much as intelligence.

Game AI
usually has
slop built
into it

FILLING THE GAPS
JUST A RAT
According to Pfeifer, a good AI opponent is one
that “loses in interesting ways.” Unlike Deep
Blue, adversarial AI in videogames is designed
to be defeated – the trick is to not let the player
know that. Like boss monsters that show off their
giant glowing weakspots, or guards that loudly
announce their thoughts to the entire world, an
AI foe should give the impression of competence
while communicating to the player how best to
overcome it.
“Game AI usually has slop built into it,” says
Ryan. “If they wanted to, first-person shooter
developers could make it so that the bad guys
could hit you with 100% accuracy, but of course
that would be very boring.”
Perfection is a fault – especially when it

What is artificial intelligence – AI? A simple enough question, but the
answer is remarkably complicated. For most people, the term is typically
associated with using computers to simulate human intelligence, but
that’s only a small part of the overall picture. By Dan Staines
»
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Unfortunately, given the nature of game
development, even the most convincing AI is
going to have some pretty obvious hiccups.
“AI greatly affects and is affected by level
design, player control, and camera mechanics,
among other things,” says Pfeifer. “Change one
of those elements, and you’ll have to go back and
redo some of the AI to compensate, guaranteed.
Don’t and the overall quality of
the game suffers.”
When the AI does
something inhumanly
stupid, like tread-milling
into a wall or remaining
calm and still while being
shot at by a sniper, it’s natural
to assume the cause is entire
confined to its code.
And occasionally
that’s true, but in a
lot of cases an AI’s dullwitted behaviour can be
justly attributed to a variety
of factors, like the addition of new
mechanics or last-minute changes
to level architecture. Again,
Pfeifer provides insight: “AI can be
one of the more thankless aspects
of game development. When it
works well, players don’t often
notice it. But when something
is out of whack, they pick it up
immediately.”

Oh hai! I may be cute and
awkward now, but one day I will
grow up to be a
Terminator!
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AI

SIMPLY
RADIANT

Everything in this
forest has devoured
everything else due
to the naturalistic
Radiant AI

GLOSSARY

If you played Oblivion as obsessively as we
did, you will already know that one of the
best things about it is the unpredictability
of its Radiant AI system. What you might
not know, though, is that the version we
got is significantly hobbled compared to
what developer Bethesda had originally
planned. Here’s just one example of the
kind of crazy stuff characters would get up
to before their behaviour was reigned in:

Like any discipline, AI
has its own professional
vocabulary. Here are some
of the more common terms
used:

An on-duty NPC guard became hungry,
and went into the forest to hunt for food.
Outraged at this dereliction of duty, the
rest of the town guard went into the
forest to arrest him, leaving the town
unprotected. Free of the long arm of the
law, the villager NPCs went on a looting
rampage, cleaning out every shop and
house in the area.
Hilarious, yes, but also totally game
breaking!

That said, if AI works at all, it is because we
let it work. Human beings have a tendency to
anthropomorphise (see Games Wank for more
detail), routinely ascribing intelligence and intent
to things that have neither. We say the weather
conspires against us, that the jug won’t boil
while it’s watched, and that the Combine soldiers
totally constructed an elaborate pincer trap. A
good AI will take advantage of that tendency.
Pfeifer explains how:

“If an AI character runs into the room the
player is in, while another stays back firing at
the player, this is often read by the player as a
coordinated attack. The key is to check for these
types of situations and alter NPC behaviour to
reinforce that impression. You could, for example,
have the character who stays back play a clip of
dialogue, like “Rush him, I’ll cover you!” Players
are given the impression of high-level squad
decision making, even though each NPC is acting
on its own.”
All AI has to do is suggest intelligence, and
we will happily fill in the gaps ourselves. “A lot
what goes on is trickery,” says Ryan. “The idea is
to make the AI seem intelligent when it’s not. It
doesn’t matter if it’s actually smart – it just has to
appear smart.”

WHAT THE HELL ARE YOU DOING?!

if AI works
at all, it is
because we let
it work
Borut Pfeifer is a freelance gamer developer who lives in Venice,
CA. His last project was at EA Los Angeles, where he worked
as lead AI programmer on a game collaboration between Doug
Church and Steven Spielberg. He has also worked for Sony
Online Entertainment and started up his own company, White
Knuckle Games. His blog, The Plush Apocalypse, is accessible at
www.plushapocalypse.com/borut/
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However, when the player has to depend on the
AI, the threshold for minimal competence rises
dramatically. Remember GoldenEye on the N64?
Remember the escort mission with that stupid
Russian bint who’d always run straight into your
line of fire? Remember how incredibly frustrating
that was, failing the mission over and over again
even though you did nothing wrong? When bad
guys do stupid stuff, that just makes them easier
to kill – and unfortunately the same applies
to your allies. Depending on how severe the
problem is, this sort of thing can effectively ruin
an entire game.
“Ally characters are certainly difficult,” admits
Pfeifer. “Most NPCs live about 5-10 seconds, long
enough to show up and die. Creating a character
that comes across as a believable human being

Malcolm Ryan is a lecturer and researcher in the School
of Computer Science and Engineering at the University
of NSW. His main interests include narrative AI, robotics,
and game design. Malcolm teaches the subjects Game
Design Workshop and Programming for Designers. His
blog on game design can be found at http://wordsonplay.
wordpress.com/

Algorithm: An algorithm
is any sequence of
instructions that has been
designed (or has evolved) to
solve a problem or perform
a particular function. In
AI, algorithms function as
flowcharts for decisionmaking.

Sheva's AI routinely
stole ammo and health,
whilst shooting in the
wrong direction. Luckily
she has a cute arse.

for an extended period of time is much harder.
The ally needs to watch the player’s actions
and model what they want to do – a remarkably
difficult challenge.”
Indeed, the need for accurate player-modelling
is one of the most difficult, yet seldom addressed,
problems facing developers of videogame AI. “It’s
not an easy issue to approach,” says Ryan. “It’s
not hard for a person to observe someone playing
a game and guess what they’re trying to achieve
based on their behaviour, but again, getting a
computer to do the same thing is incredibly hard.
The computer has a really narrow channel of
information: it can’t observe your expressions, or
hear your groans, and even if it could, it wouldn’t
be able to interpret what they mean.”
So how do you make a competent AI ally? Keep
‘em out of the way. For example, consider the
difference between Resident Evil 4 and 5. In the
former, Ashley’s only job was to keep from getting
underfoot, and for the most part she was very
good at it – hence the general praise for her AI.
But Sheva, your cohort in the sequel, plays a much
more active role, engaging in both combat and
puzzle solving with the player. On normal mode,
she manages well enough, but as soon as you play
on hard, her shortcomings become frustratingly

Chunking: A term used
to describe the processes
by which we organise
information into discrete
“chunks” or parcels, such as
when we recognise distinct
objects (chairs, trees,
etc.) in the environment.
Effective chunking
remains one of the most
difficult challenges in
the development of AI,
particularly where visual
systems are involved.

apparent. After a while, you begin to wish she’d
just do like Ashley, and stay the hell out of the way.

LOOKING FORWARD
As we’ve seen, the connection between the
academic AI community and their counterparts
in the game industry is a very tenuous one. The
question is: what can be done to rectify this?
Under what circumstances can the two disciplines
enjoy a mutually beneficial relationship?
According to Ryan, the first step is for academics
to demonstrate what they can do for videogames.
“Academic AI researchers need to develop a
broader understanding of the requirements of game
AI. Real games are multi-million dollar projects, and
so developers are understandably reluctant to risk
adopting unproven approaches. Academics have
to show how their research applies to real games –
how it can make games more fun for the player.”
Pfeifer concurs, and also stresses the need for
developers to clarify their needs to the academic AI
community. “Part of the job of game developers is
communicating to academia the different problems
we face and encouraging AI researchers to tackle
them. Both groups are going to have to do a lot
more work before the relationship can be really
mutually beneficial.”

Heuristic: In a nutshell,
heuristics are rules of
thumb - procedures
for solving common
problems. In human beings,
heuristics take the form
of unconscious processes
that allow us to process and
respond to complex stimuli
with maximum efficiency.

Ashley's AI was
designed to make her
useless, but
unobtrusive

Strong AI/Weak AI: Strong
AI is a branch of academic
AI research that aims
to create “human level”
artificial intelligence. Weak
AI, on the other hand,
focuses mainly on producing
AI that can perform
specific functions, such
as navigation and object
identification.
Turing Test: First proposed
by computer science
pioneer Alan Turing, the
Turing Test is a way of
assessing a computer’s
ability to demonstrate
intelligence. The classic
version works as follows:
a human judge converses
with one human and
one computer via a text
interface. If the judge
cannot reliably tell the
computer from the
human, the computer is
said to have passed the test.
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