
Goals and Applications of 
Semantic Approach to Search
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WHAT IS SEMANTIC SEARCH?

• Semantics : “The study or science of meaning in 
language”. 

• Semantic search : understanding the sources and/or 
query and taking that into account when deciding what 
results to show the user.

• The meaning can be linguistically mined from a source or 
assigned to it manually, or in a semi-automated way.

• Large variety of approaches and implementations.

User

Query

Results Semantic Engine

� Lorem ipsum …
...
� Lorem ipsum…
...
� Lorem ipsum...
...
� Lorem ipsum…
...
� Lorem ipsum…
...

Sources



WHY SEMANTIC SEARCH?

• Insufficient relevance of traditional search results. Users 
spend too much time searching and not always finding. 
There is room to improve through better understanding of the 
query and the sources.

• Lack of time and short attention span of the users.
There is room for summarization techniques that would present 
key content in a concise way.

• Most users only look at the first page of results. Useful 
sources beyond the first page become effectively invisible.
Need to drop shallow pages out of result set and expose content 
based on its value to the user (relevance).



SEMANTIC APPLICATION TYPES

• Search engines (Web); 
• Search engines (Enterprise); 
• Search assistants (usually browser add-ons): 

� Product recommendation tools; 
� Contextually-related links or ads; 
� Sentiment extractors; 
� Summarizers; 
� etc.

• Deep Web search engines;
• Semantic Web applications; 
• APIs and frameworks to “do it yourself”; 
• Desktop tools;
• Other…



VARIOUS APPROACHES -
WHAT’S UNDER THE HOOD?

• NLP, linguistics, text 
mining. 

• Match against an 
ontology – good for 
verticals.

• Math (Wolfram).
• RDF, OWL, other ways of 

tagging / classifying 
content.

• …



SEMANTIC SEARCH ENGINES: WEB

· Goals: 
� more relevant results; 
� exact answer, or a set of plausible answers; 
� discovering additional (related) content; 
� deeper coverage of the query topic; 
� overview of the query topic;
� etc. 

• Some names:
Hakia; Cognition; Factbites; Powerset; SenseBot

� "Top 5 Semantic Search Engines", in Pandia Search 
Engine News. 

� “9 Semantic Search Engines That Will Change the World 
of Search”, in Search Engine Journal.



WHAT DO PEOPLE SEARCH FOR?

• What type of results do users expect?
• Many semantic engines try to give an 

accurate answer to a question, e.g. 
“When was Empire State Building built?” 

• In the case of an informational query, the 
user is searching for an answer, although 
not necessarily a direct answer.

• A query “When was Galileo Galilei born?” 
is looking for a direct answer. 

• However, the query “Galileo Galilei” is 
probably looking for an answer to a few 
questions at once: who, when, what is he 
famous for, etc. 

• Return result as an essay?



SENSEBOT:
AN ESSAY AS AN ANSWER

• Provide an overview and facilitate overall understanding 
of the subject, as opposed to finding hard facts and 
answering direct questions.

• Search results in the form of a tag cloud of concepts, 
and a multi-document summary of the relevant Web 
sources. Through text mining, the engine attempts to 
understand what the Web pages are about and extract 
key phrases to create a summary.

• For many informational queries, this obviates the need to 
drill down into individual sources, saving time to the user. 

• Going beyond information search and retrieval - to 
information synthesis . Search engines can do a better 
service to the users by synthesizing informative answers, 
essays, reviews, etc., rather than just pointing to Web 
sites. (This idea is part of our patent filing.)



QUERY “Galileo Galilei”: 
TRADITIONAL RESULTS

1. Galileo Galilei - Wikipedia, the free encyclopedia
Galileo's empirical work was a significant break from the abstract Aristotelian approach of his time. Galileo has been 
called the "father of modern ...
en.wikipedia.org/wiki/Galileo _Galilei - 154k 

2. The Galileo Project
An extensive resource on the life, the times, and the work of Galileo Galilei .
galileo .rice.edu/ - 7k 

3. Galileo Galilei
Galileo Galilei was an Italian scientist who formulated the basic law of falling bodies, which he verified by careful 
measurements.
www-groups.dcs.st-and.ac.uk/~history/Mathematicians/Galileo .html - 7k 

4. Galileo Galilei | Astronomer and Physicist
Short biography along with links to related resources. 
www.lucidcafe.com/library/96feb/galileo .html - 15k 

5. Galileo Galilei
Galileo Galilei was an Italian natural philosopher, astronomer, and mathematician who made fundamental contributions 
to the sciences of motion, astronomy, ...
www.crystalinks.com/galileo .html - 21k 

6. Galileo Galilei (Stanford Encyclopedia of Philosophy)
Galileo Galilei (1564–1642) has always played a key role in any history of science and, in many histories of philosophy, 
he is a, if not the, central figure ...
plato.stanford.edu/entries/galileo /

7. IMSS - Multimedia Catalogue - Biographies - Galileo Galilei
In 1614, from the pulpit of Santa Maria Novella, Father Tommaso Caccini (1574-1648) denounced Galileo's opinions on 
the motion of the Earth, judging them ...
brunelleschi.imss.fi.it/museum/esim.asp?c=300251 - 13k 
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QUERY “Galileo Galilei”:
SENSEBOT RESULTS

GGalileo Galilei was an Italian natural philosopher, astronomer, and mathematician who made fundamental contributions to 
the sciences of motion, astronomy, and strength of materials and to the development of the scientific method.  [5] 

Galileo Galilei pioneered the use of quantitative experiments whose results could be analyzed with mathematical 
precision (More typical of science at the time were the qualitative studies of William Gilbert, on magnetism and 
electricity).  [1] 

Galileo Galilei (1564 1642) has always played a key role in any history of science and, in many histories of philosophy, 
he is a, if not the, central figure of the scientific revolution of the 17th century.  [6] 

Galileo Galilei was born on February 15, 1564 in Pisa, Italy.  [4] 

Born in Pisa on February 15, 1564, Galileo was the son of Vincenzo Galilei (1520-1591), a music scholar, and Giulia
Ammannati (1538-1620).  [7] 

Galileo Galilei was an Italian scientist who formulated the basic law of falling bodies, which he verified by careful 
measurements.  [3] 

It is the great merit of Galileo that, happily combining experiment with calculation, he opposed the prevailing system 
according to which, instead of going directly to nature for investigation of her laws and processes, it was held that these 
were best learned by authority, especially by that of Aristotle, who was supposed to have spoken the last word upon all 
such matters, and upon whom many erroneous conclusions had been fathered in the course of time.  [8] 

Galileo was born in Pisa (then part of the Grand Duchy of Tuscany), the first of six children of Vincenzo Galilei, a 
famous lutenist and music theorist, and Giulia Ammannati. [1] 

Galileo pioneered "experimental scientific method" and was the first to use a refracting telescope to make important 
astronomical discoveries. [4] 

…his discoveries with the telescope revolutionized astronomy and paved the way for the acceptance of the Copernican 
heliocentric system, but his advocacy of that system eventually resulted in an Inquisition process against him. [5] 

���������

� �������
��

���

�
���
���
��
� �!���������������"���
������������!����"�
��
���

�!���
������
�, �!��	���

�
��
�
��� �
����-������ �
���
!��!���%��.
	, �!��
�/��
��"������
��
��

���	��
��
	�����"!�
��� ���.

, �!����������

�
��
�����
 �	��
���
����� �������	�����
-������0� �
!��%���
���
�
 �	�����"!���
� �!����������� �����
���
�����	����-������ 1����
������!����
�,"����
��������������� ���!��
��"�
��
� �����&�!������ �
"��	�	���������+����(.�
����������
��
����
�
 ��
�����
&�!������ �
�������
�
�� ���'&�$&����(�
�������

�

	






QUERY “Financial crisis”:
RESULTS AT A GLANCE �



QUERY “Financial crisis”:
SENSEBOT CLOUD



ENTERPRISE SEMANTICS 

• Autonomy
• More in our conference: Attivio, 

Endeca, …
• Differences from Web engines:

– More than just search –
additional integration with 
enterprise tools or features may 
be needed;

– Monetization – enterprises pay, 
whereas users expect to get 
features for free.

• APIs and frameworks (SenseBot, 
SMILA)

Image credit: Wikimedia Commons



SEARCH ASSISTANTS

• Often implemented as browser add-ons.
• Related content links, contextual ads (Inform; 

LinkSensor)
• Recommendations for a product, book, service 

(AdaptiveBlue, Zemanta, BooRah, …)
• Summarizers (SenseBot)
• Returning results from further pages
• Suggested searches (many)
• Sentiment extraction (Lexalytics)
• Personalization of results
• Other…



LINKSENSOR: 
SUGGESTING RELATED LINKS / ADS



SEMANTIC WEB 

• “Web of data”
• Assigning tags to content, 

classifying it. Bottom-up vs
top-down approach.

• Major players: Freebase 
from Metaweb; Twine; 
Linked Data movement.

• Current focus is on inherently 
structured data – dates, 
names of entities, itineraries. 
Text mining could broaden 
the range of automatically 
tagged  content.
Image credit: lifeboat.com



ISSUES OF THE FIELD 

• Heavy requirements for the Infrastructure .
Computing cloud can help. (we are in Amazon 
EC2). Helped by the cloud?

• Insufficient quality on generic sources and 
ambiguous user intent. Not quite clear –
cloudy?
Easier in a vertical space, or at least on a 
repository of homogenous documents.

• Solution in search of a problem? (Head in 
the clouds?)
Rather, a solution in search of a clearer 
definition of a problem.

Real problem: ambiguity of terms (“cloud”)



WHAT IS GOOGLE DOING? 

• Display suggestions to narrow 
down the search focus;

• Better understanding of the 
query; 

• Orion technology – more 
informative text fragments.

• What else?



CONCLUSION - WHAT TO EXPECT 

• Growth of the use of semantics and intelligent 
processing of content.

• Widespread application of semantic tools as 
enhancements to user experience.

• Higher adoption of semantics by major search engines.
• Significant impact on the SEO techniques that are 

currently keyword-based.
• Spreading of Semantic Web tools that could be used by 

end users.
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