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The secret language of ants 
In order to build smarter Intemet search engines, scientists at the Technion 

are studying the communication techniques of ants 

serving such robots proves that 
they not only carry out the work 
better, they also know how tס deal 
with sudden disturbances. A ro­
bot which 'dies,' or leaves the 
area, does not trouble the others, 
who know how to cover the terri­
tory it was due to cover, and can 
recognize an area which has not 
yet been searched. 

"The comparison with the In­
ternet is obvious," says Linden­
baum. "lt is a huge and complex 
area that will always remain im­
possible to map out. It is always 
changing: sites are opened and 
closed, servers go up and down." 

"Today's search engines are 
really only searching their own 
data banks,'' says Wenger. "No 
matter how big that data bank is, 
a search engine never searches 
the Internet in real time: that 
would take an impossibly long 
time. That's why a search engine 
only returns partial results which 
may not be current and are cer­
tainly not representative of the 
entire Internet. Our idea is to 
leave signals in every site 
through which the engine passes 
during its searches. That would 
significantly shorten the time of 
each search, bringing the possi­
bility of a real-time search closer 
to becoming a reality." 

So how can a search engine 
leave traces of itself, whether as 
a file or a registry entry in the 
site? Aren't most sites protected 
from this sort of exposure? 

Wenger explains: "Each serv­
er has a temporary memory 
which is open to public use, allow­
ing non-intrusive access. We 
hope to convince webmasters to 
allow us to leave our data there." 

''My father told me that in me­
dieval Romania, the beggars had 
a secret sign language. They 
used to scratch signs in the vari­
ous doors they visited, so that the 
next beggar would know 
whether the householder was 
generous or not. That's what 
we're trying to do with the Inter­
net,'' says Bruckstein. 

;ו· � ·;,•
•r .�,(';1_,'" tך ' . ,,,,_. /V,;\: .• :-<··· \ ·· ··r . 

• ..ג.•· \11' .,  .(.:\' �- j .... \��·-' /ן:j� ,1\�;\1:· .;-!" .. '1ך ,' . . \ • .. \.
,. • .,.., 'c;J -

 ..,.. . .נ \ � J \v.�._ד _
'-.; ..... 

 • }ל

, ;v.,. d-'!'� 
'Jf: '"י, · . '\ i,,., \נ4ן :,-;:: 
f',, 'X 1 ', , ... f , \ 1 · ן'I; i ' , ' , .. ,.,; , .. ;�.(� .�י·�\rחv� \\J . t}}/;;iJ. '-� · b 'שv 

'---=: • 1 � .·, •. 

 •• �- " • ..., , י}

 .�!t:,1:t1 " יfן,., \ י.: t ,• . 'מ.,. .

 ���c 1�,� \;יי·)�
• ::--  . ' '� }w\ .. �נ;
- ·�� � - .... .. 

� --� 
/ 

· Prof. Alfred Bruckstein with his answer to more efficient Intemet search engines, ants. 

an unexpected obstacle. Another 
way, the accepted system today, 
is to build a complex and intelli­
gent robot, capable of cutting the 
lawn, and to let it wander around 
randomly. The results can be 
very good, but the robot could 
miss a part of the lawn or could 
waste time mowing a specific 
area twice." 

"We are proposing a third op­
tion: Instead of one complex ro­
bot, we'll use several smaller, 
faster, less sophisticated robots. 
All we needed to do was to teach 
them to leave information in their 
wake that the other robots can in­
terpret - and then we leave them 
to their own devices." 

Lindenbaum points out that ob-

fectively-and by a search engine 
to quickly and efficiently find 
data." 

Wenger has dedicated the four 
years of his doctoral studies to de­
veloping the concept. Over the 
years, the three researchers have 
carried out several projects, at­
tempting to crack the complex 
structure. 

"When a robot is given a task­
mowing the lawn, say-it has sev­
eral possibilities," says Prof. Lin­
denbaum. "One way would be 
provide the robot with a detailed 
map of the area and teach it to cut 
the lawn inch by inch. That would 
take forever, and has other disad­
vantages, too: the robot won't 
know what to do if it bumps into 

engine's speedy advance mes­
sengers, which would indicate 
where one of its predecessors 
had already collected the infor­
mation and where to find the vir­
gin territory. 

"Ants build very straight and 
efficient routes," says Wenger. 
"Their collective interaction op­
tinrizes the route they take to look 
for food, for example. Ants live in 
colonies of extremely elemen­
tary creatures, yet they know 
how to tel1 each other about their 
environment, they know when 
there are other ants nearby and 
they know what to do when they 
bump into each other. These are 
exactly the characteristics need­
ed by a robot to carry out a task ef-

By Dafna Lewy-Yanovitz 

 here are no ant farms in ז
the Computer Science fac­
ulty of the Technion, nor 

do faculty members stake out 
colonies in the yard, but ants, 
nonetheless, were the inspira­
tion behind a recently-complet­
ed study. Theapplicationsof this 
study will contribute to the con­
struction of more efficient ro­
bots and more sophisticated In­
ternet search engines. 

The ants' astounding ability to 
communicate with each other 
from a distance and their ability 
to carry out extremely complex 
tasks were the characteristics 
which first caught the attention 
of the research team of Prof. Al­
fred Bruckstein, Prof. Michael 
Lindenbaum and doctoral stu­
dent Yisrael Wenger. The trio 
was fascinated by the fact that de­
spite being unaware that their in­
dividual actions help to carry out 
the grand plan, ants are an effi­
cient part of a highly complex 
system. 

"The Internet is an ever­
changing, ever-evolving place; 
there are no maps, no fixed for­
mats,'' says Prof. Bruckstein. "To 
effectively search the Internet 
and to be sure that we are cover­
ing the whole area, we must look 
and see how ants, with their limit­
ed resources, do it." 

These limited resources in­
clude such disadvantages as a rel­
atively short memory, a simple 
anatomy and uncomplicated be­
havior patterns. But ants do have 
one great advantage: "Ants, like 
certain other insects, leave 
traces of pheromones wherever 
they go. Thenextant topassalong 
would be able to decipher the 
message encoded in the chemical 
and receive information about 
the previous ant's actions, where 
it had been and in which direction 
it continued." 

The computerized version of a 
pheromone is a file containing vi­
tal information, Ieft by the search 
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