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The Science Fiction  
Behind Search

Exploring the innovations that are making Star Trek dreams come true.
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s a boy in India, I dreamed of 
space. Watching episodes of 
Star Trek, I was transported 

to the final frontier. I remember 
watching in wonder as Spock and 
company beamed themselves to a 
mythical planet, used scanners to 
identify their surroundings, and struck 
up conversations with aliens.

Now it’s my job to help make that 
science fiction come true – and we’re 
not doing too badly. When search first 
captured my imagination two decades 
ago, the web was sparsely populated 
with text, and data was achingly slow. 
But despite these limitations, ‘surfing 
the web’ still felt like exploring space; 
discovering vast, uncharted territories. 
Today we can voyage to the surface 
of Mars or the depths of the ocean 
without ever leaving our couches, 
identify landmarks around the world 
just by snapping a photo on our mobile 
phones, and have conversations with 
people on the other side of the world, 
in dozens of languages we’ve never 
even studied. And this is all thanks to 
incredible – you might even call them 
science fiction-like – advancements in 
web and search technologies. 

So where is search going? Let us 
first consider how our early science 
fiction search dreams came to fruition.

Search_beyond_text

At Google, when we talk about 
organizing the world’s information, we 
don’t mean only text; images and videos 
contain a wealth of information. In the 
early days, this type of content simply 
didn’t exist online. Now, through efforts 
like Google Earth and Street View, 
we can provide something incredibly 
valuable: images of your physical world.

However, in many ways, getting 
visual information online is the easy 
part.  What’s hard is understanding 

that information. Unlike text, we 
cannot simply read an image or video. 
We have to look inside them, dig out 
the pixels and translate them into 
something meaningful. For a long 
time, we considered this a pipe dream, 
but by combining search methodology 
and technological breakthroughs in 
computer vision, today we can match 
pictures at a visual level. Search for 
‘Mount Rushmore’ on Google and 
our algorithms will analyze many 
factors, such as the shape and texture 
that produces a good image of Mount 
Rushmore, then return those images 
to you in striking full-color. Better yet, 
take a picture of Mount Rushmore and 
Google Goggles will recognize it and 
show relevant query results – no need 
to type at all. (And if you don’t want to 
head to South Dakota, you can always 
recreate the monument yourself – just 
search YouTube for ‘Google Mount 
Rushmore’ to see how.) 

Search_beyond_language

Breaking down language barriers can 
unlock whole new worlds. Unfortu-
nately, engineers working on transla-
tion technologies quickly discovered 
that teaching a computer to translate 
language is even more difficult than 
teaching a person. Humans learn lan-
guage by combining vocabulary with 
grammatical rules. But as we all know, 
languages are complicated. There are 
exceptions to the rules, exceptions to 
the exceptions, and exceptions to those 
exceptions. These exceptions, though 
beautiful to humans, seem ‘illogical’ to 
computers and result in poor transla-
tion quality, making computer trans-
lations unusable. Plus, trying to teach 
these exceptions to computers doesn’t 
scale well. To translate between every 
possible language pair, whether it’s Jap-
anese to Chinese, Hindi to Korean, or 

Urdu to Swahili, your computer would 
have to learn a lot of exceptions.

So rather than trying to code lots 
of rules, we fed our translation engine 
thousands of professionally translated 
documents and used statistical models 
to identify patterns across them. These 
patterns helped us identify countless 
correlations, and from those correlations, 
we can start predicting the best 
translation for a given word, phrase or 
document. Today, Google Translate can 
help you read search results, web pages, 
emails, YouTube video captions and 
more, in over 50 languages. And that’s 
just for starters. Thanks to emerging 
voice technology on mobile, you can 
even have a multilingual conversation 
with someone face-to-face, in real-time, 
using speak-to-translate.

Search_that_knows_me

One of the most iconic science fiction 
images is the robotic butler who brings 
your slippers, knows what temperature 
you like your tea, and anticipates 
your needs. We’re certainly not there 
yet, but providing more personalized 
experiences is a first step.

Everyone today has his or her very 
own version of Google. Your Google 
is different from my Google, which is 
different from my neighbor’s version, 
and so on. This makes a lot of sense, 
because we all have unique, distinct 
interests.

But building a tailored search engine 
for millions of users is no simple task, 
and many factors influence which results 
will be most relevant to you at a given 
time. For example, Google is localized 
across over 150 geographical domains, 
so when you search for ‘pizza’ in Tokyo, 
you’ll see pizza restaurants in your area. 
Sounds simple, right? But things get 
exponentially more complicated with 
more sophisticated users’ models. 
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Take the search query ‘lords’ for instance. 
This simple word means different things 
to everyone – parliamentary houses, 
castles and swords, even a multiplayer 
online game. However, as a fan of 
Indian cricket, I search for and click 
on cricket-related things all the time. 
So when I search for ‘lords’ on Google, 
I see results about the Lord’s Cricket 
Ground, the most famous cricket field 
in London.

Results have also gotten a lot more 
personal and relevant thanks to Social 
Search, which incorporates signals 
from people I’m connected to online. 
So, for example, I might see a tweet 
from my friend about a recent game.

Search_the_ 
present_moment

Just a short time ago, the vast majority 
of electronic information was locked 
away in highly specialized databases 
with limited, often for-pay, access 
for research purposes. From the 
time an article was written, it took 
months to index that information 
in these specialized databases so 
that researchers could search for it. 
The power of accessing data within 
seconds of when it was produced has 
transformed us all, but for early search 
scientists, the concept of real-time 
search seemed truly impossible.

Google launched Realtime Search – 
one of the most complicated projects 
I have ever worked on – in December 
2009. We developed a dozen new tech-
nologies to near-instantly determine 
the relevance of these updates, from 
extracting information from short-
ened URLs, to drawing meaning from 
shorthand conventions like ‘#obama,’ 
to evaluating changes in query volume 
to identify hot topics. 

The  result: when AT&T announced 
that it was interested in buying 
T-Mobile on March 20th, 2011, 
Google’s Realtime Search started 
displaying tweets about the news 
several minutes before major news 
organizations started reporting on  
the story.

Search with real-time results gets 
people information faster, and it’s not 
a stretch to say that this can save lives. 
Take Flu Trends – we use aggregated 
search data to estimate flu activity, 
providing the information two weeks 
faster than CDC [Centers for Disease 
Control] data. The implications of this 
are enormous.

Search_that_ 
understands_me
 
We’ve started teaching computers how 
to translate languages, but teaching 
a computer to actually understand 
language remains one of our biggest 
challenges.  Google knows that ‘GM’ 
refers to General Motors in the context 
of cars, but ‘genetically modified’ in the 
context of food, for example. But what 
about words with multiple meanings? 
How does Google know that when 
you’re looking to change the brightness 
of your laptop screen, you actually 
want to ‘adjust’ it?  By contrast, if you 
want to change a PDF file into a Word 
document, Google can help you learn 
how to ‘convert’ that file.

These may sound like straightforward 
substitutions, but remember: computers 
don’t think like humans. Programming a 
computer to derive meaning from words 
and context was barely imaginable 
some 20 years ago. And back then, what 
if we’d said that we wanted to do this 
across all the world’s languages? We 
would have been called crazy. 

“Today_we_can_ 
 voyage_to_the_ 

 surface_of_Mars_  
 without_ever_ 
 leaving_our_ 

 couches – all_thanks_ 
 to_science_fiction- 

 like_advances_ 
 in_search.”  
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The_future_of_search

Every day, billions of documents get 
added to the web. People’s expectations 
are changing. We want information 
delivered in all formats, in every language, 
tailored to our personal preferences, and 
we want it NOW. Clearly, there is plenty 
of work to be done to take search into the 
future, but in truth, we’ve come a long 
way in a short time. 

Just last year, we made over 500 
improvements to search. But when 
you’re chasing perfection, no matter 
how far you’ve come, no matter how 
many seemingly impossible problems 
you solve, there is always more work 
to be done. In my mind,  the holy grail 
of search is to understand what the 
user wants, not just matching words, 
but actually trying to match meaning.  
Doing this before the user ever types in  
a search query would be even better.

Google Instant takes us down this 
road. Instant takes what you have 
typed already, predicts the most likely 
completion and provides search results  
as you type – yielding a smarter, faster 
search that is interactive, predictive and 
powerful. Just ask Clay Shirky what 
we can do with all that extra time – his 
book Cognitive Surplus explores a world 
in which technology has caught up with 
human potential.

My dream search engine of the future 
guides me throughout the day. It knows 
my next meeting is downtown, but the 
streets are closed, so I should take the 
subway. It reminds me that my wife’s 
birthday is in two weeks, tells me she 
wants an iPad and suggests I talk to my 
friend, Matt, who has done research on 
its Wi-Fi  capabilities. Then it sends me 
directions to the closest store. It could 
even suggest a romantic restaurant 
nearby, search our schedules, and book a 
candlelit table for two. 

If we can learn anything from history, 
it’s that science fiction doesn’t have to 
stay that way. We haven’t quite figured 
out how to beam you into space yet, but 
then again, it’s still only 2011.  
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Sci-fi that foretold the future

THEY SEEMED FAR-FETCHED 
ON SCREEN, BUT THESE MOVIE 
MOMENTS FAST BECAME  
NON-FICTION. 
 
Words by Allison Mooney 

The lightbulb moment came  
during the movie I, Robot. In it, 
the robot says – thoughtfully – to 
an angry Bridget Moynahan: 
“Is everything alright, Ma’am? 
I detected elevated stress 
patterns in your voice.” Watching 
that, two Portland, OR, teens 
asked themselves a simple, 
profound question: is it really 
possible for machines to detect 
feelings? I mean, could that 
really happen? A year later, their 
emotion-detecting algorithm 
won the team grand prize in the 
Siemens Competition.

The Portland pair – Matthew 
Fernandez and Akash Krishnan, 
who are both still in high school 
– were transfixed by imagined 
technologies that Hollywood 
made real. They saw them 
and didn’t just applaud – they 
went on to translate them into 
hard science. But, long-term, 
can entertainment actually, 
accurately, be prophetic? Or 
does life inevitably imitate art? 
Both. Filmmakers start with a 
kernel of truth, perhaps even 
consult with leading scientists 
and technologists, then take 
it to cinematic scale. They tell 
stories. The audience makes 
an emotional connection. And, 

inspired, they work to fulfill the 
prophecy. So it turns out we’re 
already living in the future. Here 
are five movies that prove it. 

MINORITY REPORT
 
“John Anderton! You could use  
a Guinness right about now.” 
The ads calling out to Tom 
Cruise’s character in Minority 
Report are actually based on 
existing technology, namely 
retinal scanners and real-time 
advertising, and mass  
personalized ads are already 
here. Check out Immersive Labs 
– their digital signage technology 
tailors ads to customers in real-
time. Play Xbox Kinect with your 
housemates? Not only does it 
let users gesture to control the 
screen, just like John Anderton, 
but it could one day recognize 
who you are – and ask if you 
want a beer.  

TERMINATOR 
 
Wearable computing pioneer 
Thad Starner looks nothing like 
Arnold Schwarzenegger – except 
for the shades. Starner’s home-
hacked frames let him do web 
searches and see results right in 
front of his eyes, just like Arnold’s 
cyborg character. Now, the real 
world has done Tinseltown 
one better: the University of 
Washington is working on LED 
lenses – more like contacts than 
glasses – that render digital 

images right in front of you. 
Or you could just turn to your 
smartphone: augmented reality 
apps like Layar and Wikitude 
act like annotated viewfinders 
on the world. This is the next 
generation, with no bodily 
alterations required. 

TOTAL RECALL

Been to the airport lately? You 
may have had flashbacks to 
Total Recall. In the 1990 film, 
Mars-bound passengers walked 
through a security scanner 
that showed X-ray images 
of their skeletons. In 2010, 
the Transportation Security 
Administration installed total-
body scanners in many US 
airports. The ‘millimeter wave’ 
and ‘backscatter’ machines are 
meant to reveal any concealed 
objects, namely weapons, on a 
passenger’s body. While movie 
Martians might have taken this 
in their stride, many US citizens 
bristled and protested. 

HARRY POTTER AND  
THE SORCERER’S STONE
 
Spotting an ex at a party. 
Realizing your fly is down. 
Spying on Draco Malfoy. We’ve 
all had moments when a ‘Cloak 
of Invisibility’ (like the one 
Dumbledore gave Harry) would 
come in handy. Such cloaks are 
sci-fi cliché, but recently, they’ve 
passed into the realm of the 

possible – even for Muggles. 
In his new book, Physics of the 
Future, quantum physicist Michio 
Kaku describes ‘metamaterials,’ 
which allow light to wrap around 
the body and re-form at the 
other end, as if you don’t exist. 
Scientists at Duke have shown 
the effect in action, and a new 
material called Meta-flex shows 
industrial promise. “Every physics 
textbook on the planet is now 
being rewritten,” says Kaku.  

2001: A SPACE ODYSSEY

When it comes to technological 
prophecy, few movies are more 
prescient than 2001: A Space 
Odyssey. Kubrick’s visions fixed  
a gleaming future in our minds,  
and while the real 2001 wasn’t  
quite as sexy as the cinematic 
version, we did have space 
stations and space shuttles. 
Beyond that, the iconic film even 
presaged eBooks and tablets: 
“He would plug his foolscap-
sized Newspad into the ship’s 
information circuit and scan 
the latest reports from Earth. 
One by one he would conjure 
up the world’s major electronic 
papers... In a few milliseconds 
he could see the headlines of 
any newspaper he pleased.” 
Then, there’s HAL, the malicious 
talking computer. Today’s 
artificial intelligence isn’t nearly 
as humanoid, but IBM’s Jeopardy 
champion computer, Watson, did 
make us all feel a little stupid 


