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I
New Horizons

Arti cial Intelligence For Engaging World Models

we now have e ectively limitless capability to build dynamic, immersive world models.

ṫAny su ciently advanced te┼nology is indistinguish-
able from magic.Ṭ

ỡClarkeủs Law



Editorẻs note: margin
notes in red signify
links pointing to sites
of reference

I n 1997 champion Gary Kasparov lost to ibmủs ỪDeep Blueừ super-

computer in a highly publicized match.

Gary Kasparovẻs
match with ẾDeep
Blueế was highly

publicized and carried
philisophical
implications

In 2011, ibmủs purposeỡ

built computer, namedWatson and developed to compete on the

quiz show Jeopardy!, prevailed over legendary champions Brad Rut-

ter and Ken Jennings to win rst place and take the $1 million prize.

In 2016, Googleủs AlphaGo

Wikipedia: AlphaGo

computer program defeated the Go world

champion, Lee Sedol, in a veỡgame professional match. Watson prevailed over
legendary champions
Brad Ru↔er and Ken
Jennings to win rst
place and the $1
million prize

In each case,

the computer scientists is met with skepticism. In each case, the ded-

icated technologists proved the skeptics wrong. At the crest of each

new achievement, philosophers asked the next logical questions thus

restarting the cycle of discovery and progress.

By leveraging big data, arti cial neural networks, and natural lan-

guage processing we can continue to explore new horizons.

socratic method of immersion

What makes games so engaging is their way of pushing our human

experience.

Spockẻs formative
schooling in ẾStar
Trekế depicts
hyperẵinteractive
education

ey patiently and quietly ask us to tackle tough prob-

lems on our own. ey make us search our knowledge and intuition.

e quiet rewards for our struggles are those moments in our lives

when we feel like we accomplished the before una ainable. Challeng-

ing, positive interactivity engages our souls. It makes us, Ừbe er than

yesterday.ừ

If engagement is a signi cant factor in quanti ably productive

Lectures arenẻt just
boring theyẻre
ine ective too, study

nds

expe-

riences then it stands to reason that a kind of Socratic Ừgive and takeừ

yields higher satisfaction and knowledge retention. Interlocutors, like

Kasparov or Sedol, query their environment. It replies with meaning-

ful responses. Similarly, the interactive questionỡandỡanswer format

of Jeopardy! o ers a distilled form of mutual concession; itủs mechan-

ics lay bare the underpinnings of good Interactive Fiction. When we

ask intelligent questions of our world we expect ful lling, logical an-

swers. When we get meaningful answers, we treasure that meaning

like a prized possession.

make it good

Chris Crawford describes the value and nature of good interactivity:
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Chris Crawford
expresses the nauture

and value of
interactivity in an
interview for ẾGet

Lampế

e value of interactivity arises from the way the hu-

man mind responds to it. e human mind is not a

passive receptacleỢitủs an active agent. We donủt learn

by si ing on our fat bu s and listening or watching or

hearing or passively receiving information. We learn

by reaching out to the world and messing around with

it with our ngers.

Experience and research shows that highỡquality interactivity enhances

the participantsủ satisfaction and persistencewith the content.∂e Role of
Interactivity in

Student Satisfaction
and Persistence in

Online Learning

But the

interactive environmentmust remain focused, substantively complete,

andỢmost of allỢengaging. Understanding the power and fragility of

interactive models means understanding that the construction of solid

frameworks is necessary from the very start of our work.

Complete interactivity prima facie implies that we need to build a

complete world model. By our Ừcompleteness theory,ừ the reader must

be able to rob a bank in a work of interactive romance comedy, or

else the system cannot provide plausible engagement. Fortunately,

experience suggests that total world modeling is not necessary for

immersion. We nd our saving grace in the capability of our minds

to suspend disbelief for the purpose of enjoying the experience.

In an interview for Get Lamp, Crawford addresses the level of detail

required for our world model to provide credible stories:

Chris Crawford
discusses the extent to

which a complete
world model is

necessary in an
interview for ẾGet

Lampế

A lot of people, I think, misỡunderstand the nature of

interactivity thinking that it requires giving the player

absolute freedom. atủs not at all what interactivity

requires. It merely requires giving the player all relevant,
useful freedom.

Weủve seen audiences enjoy and learn from

Audiences consume
themselves in stories

while si↔ing on stone
slabs through

suspended disbelief

stories from as far back

as the Greek Tragedies, when great warriors and fair maidens enter-

tained crowds that sat in stadium style theaters on stone slabs. A

storyủs e cacy doesnủt come directly from the physical se ing of the

audience. e theater sets the mood, while the careful cra ing of di-

alog, executed with superb timing, delivers the storyủs impressions,

which can be profound. e message speaks to us on primal levels
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that Paul J. Zak, How
Stories Change the
Brain

can be measured. Beyond the science, writers deliver experiences

by relying less on se ings and more on story.

the struggle eternal

Writing complete Interactive Fictionworlds by hand is a long, arduous

process. ereủs no way around it. Aaron Reed, in an interview for

Get Lamp notes,

Aaron Reed notes the
complexities of
creating a complete
world model in if

As a player of Interactive Fiction, itủs very easy to not

appreciate the work that went into it. You just come

across one error message or one response that the de-

signer didnủt think of and you think, ỪOh, well, forget

this game.ừ A er youủve actually gone through and had

to think of all those things and code them and write

them yourself, your perspective really changes.

Complete world models, on the other hand, where the Interlocutor

feels con dent that their interactions will be met with meaningful re-

sponses is known to be the most important factor in their enjoyment

of Interactive Fiction. Emily Short writes in her article, Ừ e Prose

medium and if:ừ

Emily Short considers
the reltionship
between prose and
parser function in,
Ế∂e Prose medium
and ifế

By contrast, negative points made about if in the wider

world (and here I draw from threads on slashdot about

the yearly comp, and discussions on various gaming boards)

o en focus on the parser, not the writing, as the criti-

cal weakness of if. It is the refusal to recognize nouns

mentioned in the text, the insistence on very particular

player behavior, the guess-the-verb nonsense, that turns

o the most people, as I observe it.

So it is that precisely what the reader nds most important to a good

work of if turns out to be the most burdensome for the implementer

to write. e implementerủs task isnủt limited simply by sheer mass of

the worldủs components; his undertaking is compounded in di culty

by the fact that he must think of everything a reasonable reader will

try to do in the world for any given situation. e playerủs complete

agency and the implementerủs di culty furnishing his world model

mix like oil and water.
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critical nonỡacclaim

Some argue the readers expectation of agency and the implementors

burden to achieve the goal will never resolve. ey will say that there

is no way an implementor will come even close to a satisfactory world

model without resorting to trite gimmiks. Proponents of this argu-

ment point to e orts in the past, most of which have fallen short.

ey will pine eloquent about the absolute complexities of the taskủs

implied workload and call upon the implmenter as running a foolủs

errand.

To the critics I respond as eodore ỪTeddyừ Roosevelt did,

It is not the critic who counts; not the man who points

out how the strong man stumbles, or where the doer

of deeds could have done them be er. e credit be-

longs to the man who is actually in the arena, whose

face is marred by dust and sweat and blood; who strives

valiantly; who errs, who comes short again and again,

because there is no e ort without error and shortcom-

ing; but who does actually strive to do the deeds; who

knows great enthusiasms, the great devotions; who spends

himself in a worthy cause; who at the best knows in the

end the triumph of high achievement, and who at the

worst, if he fails, at least fails while daring greatly, so

that his place shall never be with those cold and timid

souls who neither know victory nor defeat.

I argue that, given todayủs if authoring technology to works of the

past is a li le like comparing the Nicéphore Niépceủs rst xed image

with a camera to todayủs moving experiences found in modern lm.

We have virtually no limit on the size and scope of our work and we

can use all available mediums in the world model through scripting

hooks available with both tads3 and inform 7. I submit boldly that it

ought even be possible using projectors to let players roam around in a

physical building or geodesic domewhere the rooms, using projectors,

change as the story does.
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critical constructs

e question of creating rich, virtual experiences quickly escalates

into varying narrative techniques and structures, uid linguistics, and

other aspects. I will happily leave these discussions to the scholars as

we focus on creating a foundation that they may all build on. Our

goal is to build an e cient and exible framework whose capabilities

enable all comers.

e solution, whatever it may be, should answer this core question:

ỪHow do we build an engaging world whose dynamics deliver enrich-

ing engagement for the audience?ừ We assume no bounds and take

only the requirement for veri able results to achieve our goal. If our

work passes a literary Turing TestWikipedia: Touring
Test , we are successful. Hopefully (and

probably), weủve created a framework for others to follow and develop

further. Our storyủs positive e ect on the audience is our mission.

To date I know of no substitute for inspired creativity. ere ex-

ists no systemỢquantum or otherwiseỢthat serves even as a shallow

replacement for inspiration. Our minds possess sophisticated neural

methods for spo ing contrivance at a glance. Weủre embroiled in an
Rob Brooks, ∂e

Evolution of Lying arms race between lying and honesty detection that continues to this

day. And so far the longevity of inspired works shows a direct corre-

lation with honesty; Platoủs Ừ e Republicừ survives to this day, while

last monthủs ỪEnquirerừ headlines do not.

at is the rst plank of our systemủs foundation: raw inspiration

space for the writers expressing their brutal honesty. ereủs no Ừman

behind the curtainừ in ourmodel. Just as Greek theatersmade no claim

to be a of being Greco-Punic ba le elds, we make no claims that our

emulated world is a complete manifestation of the real environment.

ỪHowever,ừ we say, Ừif you let us, we will take you on a journey of

laughter, sadness, or possibly both. Perhaps we will make you think

in ways you have never thought before. Above all, we will make you

feel.ừ

nuts and bolts

is issue of Discovererẻs Digest provides stepỡbyỡstep instructions

to build topic modeling and natural language processing systems that
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can greatly reduce the e ort required to build your world and nar-

rative models. Building an authentic world requires an enormous

amount of writing; these techniques can assist greatly by generating

ideas and taking care of the mundane. e author may focus on story
rather than clerical tasks and associations.

Both techniques draw (or can draw) their results from the entire col-

lection of Wikipedia articles (all 5.7 million of them, in English alone).

Itủs as if the entire collection human thought was at your disposal to

build your work of Interactive Fiction. e result is a systematized

method for creating complete, relevant world models.

Topic modeling is a systematic way to esh out areas that are re-

lated to a workủs central themesỢthe broad areas that an Interactive

Fiction audience is likely to explore. Topic modeling also helps gener-

ate completely new areas of reference we o en hadnủt thought of.

It provides a readyỡmade system that suggests the most relevant

topics for a query. ose topics can be reỡentered into the system to

provide greater depth and generate additional detail with more rele-

vant topics, and so on.

e issue also discusses natural language processing, where we se-

lect a subject or word phrase to see how it is used in context with sur-

rounding text. It provides brief phrases that span multiple contexts

for works of Interactive Fiction.

Both articles are somewhat technical. However, the stepỡbyỡstep

instructions should make it easy to replicate their results; each step is

explained along the way. ese articles use the linux operating sys-

tem but their techniques may be adapted for other operating systems.

All in all, this issue provides foundational frameworks to build the

scope and context of your authorship quickly, assisting with contex-

tual phrasing for each geographic or narrative node in your story.

Running your topics and phrases through these systems will provide

you with quick Ừstubsừ to support your work. Its suggestions will pro-

vide moments where you think, Ừah, itủs true that x is related to y, I
didnủt think of that.ừ

I hope you enjoy this magazine. Discovererẻs Digest seeks to cover

all manner of topics related to Interactive Fiction, ranging from parser
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experiences to choiceỢgames, along with experiments in the medium

(including General Arti cial Intelligence) that weủve not yet seen.

And please submit your news, story ideas, and comments by send-

ing a personal email to cooper@cooper.stevenson.name.

Happy Writing!

D. Cooper Stevenson
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