Artificial Intelligence — Trends and Implications to the Society
- by Mr. Mausam, Research Scholar, University of Washington, USA

The idea of 'Artificlal Intelligence’ has been popular
with cornpuler scientists and layimen alike, At the same
lime, Al Is one of the least understood phenomana of
Ihe modern times. Most assoalate Al with anly the all-
povearful robots determined to take over the world. And
to-aimost all, Al is an infstustion, divarced fram reality,
a dream thal will never be realized - the draam of
riaking [he machina imelligent.

Indaad, Ihe skepticism is not unfounded. In the 80s, Al
ecame notorious for promising mugh more than i
could achieve. Most rasearchers, then, worked on
building larga systeéms fo solve the ganeral A
problems, Genaral Al problems are, unforlunately, too
hard (o be solved even by today's standards. However,
thé research trends changed In the B0s as Al
reinventad itself by focussing on specific applications,
For these Intelligent behavieur could be achigved and
giso added value. Today, with several successiul
applications deployad, Al looks inta the fture with
some exciling innovations to offer 4nd slso 5 well-
founded promisa te impreve the overal| guality of life of
one and all, We take 8 sharl joumey through some
successful applications of Al lowsrds the exclling
deveiopments happening in the field wday, and their
implications o mankind &t igrge

Wihatisal7?

Itis righl to say that Al endeavours to make a machine
inteligent. However. this definilion is vague — 1) It
toes not specity whal Inlelligencs is, and 2) It lgnoras
the exect manifestalion of thatl inteligance In a
machine. Same equale human thinking o intelligence,
whilo others amue that logical and rational analysis
amounits to an intelligent thowaht process, be it human
or oithearwise, On the other hand, a machine may be
“thinking" Intelligantly, or it could be just faigning
imefigent thinking by mersly “acting” intelligently.
Based on thesa we gan have four farms of Al -
machines thal think like humans or acl like humans, or
machines that think rationally ar actrationally, All these
are valid kinds of Al and have been exploned by
different researchors. For example. the ‘think fike
humans' group typically feousses on underslanding
how humans think, or in other words how Brains work,
The think rationally' aspectof Alis pursuad by buitding
logical systems and ascribing a computational model
o ralionality. While thess are fundamarital
parspactives necessanry o rmove-the field forward, tha
Al that focusses on "acting” intefligently has recently
shown much: success: Thig research does not care
whether the Intemal algorithms are mimicing an
intelligent thought process or not, &5 long as it is able
1 edvlain an outwardly intelligent behaviour.

Suncesses of Al

The focus on intelligent behaviour in specific tamgel
domairs, the availability of powerful compulational
machines and the maturing of Al lechnology — all
lhese have iod [0 a neverbefara synergy, Today we
find many succassiul applivations of Al in different
wilks of lifa. Arguably the mest prominent amongst
thiem has been (ha Web-search lechnology. Tha rise of
Imernel znd World Wide Web le itlsall Tascnating, But
ks resl impact was not reallsed unlil the search
engines like Google came up with an information
axtraction technology thal worked! At the core of it
Weab-gearch i& just keyword based with some
additianal haurstics, but in [ts behaviour il s super-
Intelligant. It is intelligent to the oxtant that some times
onewonders it the computer 'Undarsands' what one s
lacking for. Slowly, other forms of natural language
lechnology are also becoming ubiquifous,  Faor
example, email clienls now display vanous relevan

advartisameanls based on the contents of the email,
Google news is able to combine all newspaper aricles
referring to similar content and displays [ lo usin &
summarizedTashion

Game Flaving, anather traditionatarea of Al, saw 1=
light of day whean Deep Blue defeated Gamy Kasparoy,
the raigring World champion, Deap Blue s nothing
more than a raditional Al search {(nol 1o be confused
with Web-zearch) enging with pewerful heuristics,
Howaver. as compulers became faster, the
technology became powerdful enough to defeat tho
world champion, || is an inleresting philosophical
question &8 o whether DeepBlue really. understands
chess of whether search engines really understands
the concept being searched for. A Tull length debate is
out of scope of this aricle but the reader is welcome to
ponder over Gary Kasparow's remark, He says, ©
could feal - I could smell — 8 new kind of intelligonca
acrosstha labla®

Allrtha fulure

While some of the Al techniques have already seen
successful real-world deployments, there ame many
many maoare an affar in the future. One of the most
important ona s Data Mining. Data Mining, a ross
betwaan Al Dalabases and Statistics, is the pmocessof
saarching large amounts of data to extract nan-trivial
pallerns: With applications in  Biginformatics,
information extraclion, recommender agents,
computational finance, e-commerce; etc.. data mining
has already bacome a ool of high ubility. With mare
and mora application orented research hagpening il
round the warld, we can easily expedl a full-scale
meadical disgnosis anging; a stook market predictor,
persondlized user interfaces, personalized tutoring
systems for oducalion and sports, adaptive websites,
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and much more. We may also be able to obtain a long
lerm impact on understanding tha parsonal, inter-
personal and social behaviours of people by mining
different behavioural patterns. Data mining is Indeed
destined 1o he immensely successful in advancing
almiosl all fields of study - arl, business and science,
allke,

One of the most prominent applications of large scale
data mining is mining over internel. The Knowlita)
project at University of Washington Is an attempt (o
develop an omniscient agant, which will be capable of
answearing user guerles, sharing its weallh of
information as required, summarising the opinions of
different people, ele, We can also hope (that soon wa
will also have an access to an intalligent, ontalogy
driven search engine where webpages can be
retumed based on the context of Ihe search querias.

AMszistive technology & another area whera Al is
finding its place In a big way, A sizeable fraction of
applied Al ressarch 15 geared towards assisting the
eldery, disabled amd the unhealthy. The Mursebat
project at Camegie Metlon University sims at providing
a robot friend and a care taker o the elderly in the old
ane homes, This robol Gan remind the inmates about
their reguiar medicatien, keep a watch an their well-
being, and contact a human care-giver if anvone
nesds urgent assistance. The Assistad Cognition
project at Univarsily of Washinglon alms at assisting
the Alzheimer's patients intheirday to day activities. as
they starl getting info the phase of forgetting simple
things. Other projects; lor example, Autominder at
University of Michigan aims at reminding the elderly
about their ragular activities,

Arecent maga-success in the fiald of Autcnomous
Mavigation has shown the way towards more
aggressive research in tha field. The DARPA Grand
Challenge 2005 consisted of navigating through the
131.6 mile course In the Mojave Deserl In WHah, 5
leams sicoeeded in the mission, the winner being
Stanley, an aulonomous vehicle developed at
Stanford, which drove at an average speed of 19,1
mpf. The race course was on a difficult terrain in a hilly
regian, with the only respite being the atsence of
traflic, A successful completion of this difficult course
by not one but 5 mams is being considered a major
sucoess of Al ressarch. More advancements are
expected thraugh the nexl challenge, that of urban
navigation, where the autonomoiis vehicles whl have
to daal with other maving vahicies as well, We gan also
look forward o more iptelligent prolotypes  of
autonomous underwater vehiclas, and unmanned
aerial vehicles useful for oceanography research,
dizastar managementand survailsnce,

Space missions offar exciting avenues far Al research
NASA's rover on Mars camies out the scientific
explorations  with limited suppart from earth

Autahomous telescope scheduies its expernments by
itself based on the varous observation requests, With
some Ssuccess on these two missions, mbre
adventurous missions have now appeared on NASKs
radar, For example, one of them Involves sending a
robotic agent to one of the moans ol Jupiter, caltad
Europa, which remains frazen for  months at &
slretch,

FHnally, -a section of Al reseamrchers s working an
robotic soccer with the vision of defeating tha Warld
Cup Socoer champion by the year 2060, Every yveara
RobaCup Soccer Toumarnant is held where the
progress towards this vision s evaluated. Last year
(l-e. 2006) was the first year when humanoid robots
were introduced in the competition, While this is sl a
very futurlstic research, the techniques developed
through this mighl prove to be useful in alher mhotio
applications even before the socoer champion is
dafeated,

&l and Society

As tima prograssas, Al will have mone and mone rale tg
play towards Ihe society. A large parl ol Al can be
summad up 25 ‘automation of human activities', far
example, autonomous navigatlon, robotic care-givers.
ate. This sutomation may have a huge socletal Impact;
specially in domains whare either an - expan s
unavailable or the Esks are dangerous (o humars,
Fighting in wars. coal or oil mining are same of tha
activitics that are essential, but very dangemus for
hurmans. If robots can take ovar thase then it will be a
huge assel fo the society. Shnitardy, tutoring agernits,
remote-toctors. and many other applications could
s8MvE a3 a boon lo the developing world wharg (he
presence of exper doctors or teachers is limiled,

Autonomous navigation could maka Blind and other
digablad paaple even mora

independent, At the same lime, other assisfive
lzchrologies may eliminale the need for a human
presance and may make the patients feel more seif-
refiant. Al with its sucoestul chess software and maybe
with Its soccer team may be able to coach the plavers
andimprove the known skill levels in these games,

Al may go a long way in pushing the frontiers of the
overd|l intelligence and skill-levels of the human race.
Indead, If robotlc agents can do many of the tasks for
us, then we can foous on other creafive prooesses aul
of tha reach of today's mankind. Applicstions. ara
aplanty, the technology Is moving abead fast, we [ust
have fo walt a litthe and soon we might find ourselves
as 8 part of & new reality, a reality that was enly
confined to the science fiction novels and probablyin
the minds of a few Al researchers once. We arg sursly
In for soms really exciting times aheaad]




