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Introduction

The assignment of the lecture Artificial Intelligence was handed out on the 9" of October and
should be handed in until the 28" of November 2003.

Thetask was to select a suitable domain for developing an intelligent system. The domain of
this system described in the following report deals with the classification of celebrities after
their profession.

Purpose and aims of the system

Purpose

The purpose of the system isthat it is able to decide, to which category a celebrity belongs
when giving some information about that person.

The user is asked to answer a number of questions concerning the person he hasin mind and
the system tries to find out, to which category the person belongs. If the description doesn’ t
fit to aknown celebrity, the program should find similar persons in the same or the superior
category.

The user aso should have the possibility to add a person to the system, if the personisn’t
aready classified.

Aim

The aim of the system isto give the user the option to classify a celebrity with its knowledge
about that person. Furthermore it provides the possibility to find out which celebrity has been
described by the user if that person is registered in the system.

There are many possibilitiesto classify celebrities and this system mirrors one way to classify
them and should be able to do that for the user.

Domain knowledge

The system only stores information about birth date, date of death, gender and if the personis
famous for its physical or psychical abilities. It is not always easy to categorize celebrities
after that less information but away of doing that is provided by the system. The domain does
not include all categories only a cut-out. Providing all categories would exceed the limit of
this assignment.

Target user

The user to whom the system is targeted should be interested in celebrities and different ways
of classifying them. This system provides to this intended user the ability to do that in one
special way and after given criteria without expecting detailed knowledge from the user. He/
she only should know the basic facts of a celebrity like its birth date.

Structure

This classification of celebritiesis- as mentioned before -only a cut-out of a classification
hierarchy. The system structures the celebrities after their profession and additionally stores
information about dates of birth, death and gender. The user isfirst asked to give information
on the gender of the person. Then heis asked, if the person is still alive and afterwards he has
to decide whether the person is famous for its physical (for example a sportsman) or psychical
work (for example a scientist). After collecting that information the system asked for the work
of the person specificaly.



Output

The system put out the name of the celebrity which has been described if thisis classified or
the category, to which the celebrity belongs. If there is no match to the given criteriathe
system will give back alist of celebrities with nearly the same criteria.

If the celebrity is not yet classified the user has the possibility to add the person by answering
some questions about that celebrity.

Knowledge representation

It was decided to use semantic networks to represent the system.

Semantic networks consist of entities and relations between these entities. They can be
represented as a graph (see picture 1). The nodes of the graph correspond to entities and the
links between nodes to the relationship between entities |abeled by the name of the relations.
“Isa’ isthe name of relations between objects. It denotes arelation between a class and its
superclass. In semantic nets knowledge is organized using explicit links between objects.

Reasons

The reasons for choosing semantic networks as knowledge representation lie in the structure.
The celebrity system is ahierarchical model.

Semantic nets allow defining relations between object including classrelations (X isaY).
Inference is supported by inheritance.

Semantic nets are easy to read and to understand another reason for using this knowledge
representation.

To ensure consistency in the knowledge base all members of a class inherit the properties of
that class.

The reasoning is efficient for that kind of system including mainly factual knowledge.
Inference is done in an acceptable time.
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Picture 1: Semantic net of the celebrity system



Advantages

Semantic nets can capture inheritance information in amodular way. Their simplicity makes
them easy to understand and implement.

They are efficient because information does not have to be entered sentence-by-sentence, but
simply by drawing links to connect nodes. Inference is done ssmply by following links.

Limitations

Semantic nets have some limitations given by the structure. They do not distinguish between
the class of an object and a particular object. Furthermore there is the risk that the presentation
and structure for complex systems could become unmanageabl e when adding more and more
facts to the network.

Additiona it is very difficult to handle exceptions because every class inherits the attributes of
the superclass.

Implementation
The“isa” relationisused to link aclass and its superclasses:

isa(artist,celebrity).

i sa(l eader, celebrity).

i sa(scientist,celebrity).

i sa(sportsman, cel ebrity).

i sa(musi can, artist).

i sa(painter,artist).
isa(filnstar,artist).
isa(witer,artist).

i sa(politican,!| eader).

i sa(king, | eader).

i sa(dictator, | eader).

i sa(physicist,scientist).

i sa(chem st, scientist).

i sa(bi ol ogi st, scientist).

i sa(tenni spl ayer, sportsnan).
i sa(foothballer,sportsman).

i sa(figureskater, sportsman).
i sa(si nger, musi can).

i sa( conmponi st, nusi can).

i sa(violinplayer, nmusi can).

i sa(poet,witer).

i sa(novelwiter,witer).

i sa(i npressionist,painter).
i sa(renai ssancepai nter, painter).
i sa(surrealist, painter).

Andthe“isa” relation isalso used to link an instance with its class.

i sa(luci ano_pavarotti, singer).

i sa(vanessa_nme, vi ol i npl ayer) .

i sa(wol f gang_anadeus_nozart, conponi st).
i sa(vi ncent _van_gogh, i npressi oni st).

i sa(l eonardo_da_vi nci, renai ssancepainter).
i sa(sal vatore_dal i, surrealist).
isa(julia_roberts,filnstar).

i sa(j ohn_f _kennedy, politican).

i sa(l oui sXlV, ki ng).
isa(stalin,dictator).

i sa(al bert_einstein, physicist).

i sa(charl es_darwi n, bi ol ogi st).



i sa(marie_curie, chem st).

i sa(pet e_sanpras, tennispl ayer).

i sa(pel é, foothballer).

i sa(katharina_wi tt, figureskater).

i sa(wi |l iam shakespeare, poet).

i sa(arthur_conan_doyl e, novel witer).

Properties of classes and instances are defined using the “ hasproperty” fact.

hasproperty(l eader, work, brain).
hasproperty(scientist,work, brain).
hasproperty(sport sman, wor k, body) .
hasproperty(singer, work, body).

haspr operty( pai nter, work, body).
hasproperty(fil nstar, work, body).
hasproperty(witer,work, brain).
hasproperty(conponi st, work, brain).
hasproperty(violinplayer, work, body).
hasproperty(julia_roberts,is,female).
hasproperty(julia_roberts, born,'28.10.1967').
hasproperty(julia_roberts,die,na).
hasproperty(luci ano_pavarotti,is,mle).
hasproperty(luci ano_pavarotti,born,'12.10.1935").
hasproperty(luci ano_pavarotti, die, na).
hasproperty(wol fgang_amadeus_nozart,is, mal e).
hasproperty(wol f gang_amadeus_nozart, born, ' 27.01. 1756' ).
hasproperty(wol f gang_amadeus_nozart, di e, ' 05.12.1791").
hasproperty(vanessa_mnme, i s, fenal e).

haspr operty(vanessa_nae, born, ' 27.10.1978").
hasproperty(vanessa_nme, di e, na).
hasproperty(arthur_conan_doyle,is, nale).

haspr operty(arthur_conan_doyl e, born, ' 22. 05. 1859").
haspr operty(arthur_conan_doyl e, die,' 07.07.1930").
hasproperty(w | | i am shakespeare,is, mal e).
hasproperty(wi | | i am shakespeare, born, ' 26. 04. 1564').
hasproperty(wi | I i am shakespeare, di e, ' 23.04. 1616') .
hasproperty(vi ncent _van_gogh,is, nal e).

haspr operty(vi ncent _van_gogh, born, ' 30. 03. 1853" ).
hasproperty(vi ncent _van_gogh, di e, ' 29.07.1890').
hasproperty(l eonardo_da vinci,is,mle).
hasproperty(l eonardo_da vinci, born,'15.04. 1452").
hasproperty(l eonardo_da vinci, die,'02.05.1519").
hasproperty(sal vatore_dali,is, male).
hasproperty(sal vatore_dal i, born,'11. 05.1904"').
hasproperty(sal vatore_dal i, die,'23.01.1989").
hasproperty(john_f_kennedy, rei gn, usa).
hasproperty(john_f_kennedy,is, mal e).
hasproperty(john_f _kennedy, born,'11. 05.1904"').
haspr operty(j ohn_f _kennedy, di e, ' 23. 01. 1989").
hasproperty(louisXlV,is, male).
hasproperty(loui sXlV, born,"'05.09.1638").
hasproperty(loui sXlV,die, 01.09.1715").
hasproperty(stalin,is,nale).

hasproperty(stalin, born,'21.12.1879").
hasproperty(stalin,die,' 05.03.1953").
hasproperty(al bert_einstein,is,nale).

haspr operty(al bert_ei nstein, born,'14.03.1879").
haspr operty(al bert_einstein,die,  18.04.1955").
hasproperty(charles_darwi n,is, nal e).

haspr operty(charl es_darw n, born,"'12.02.1809").
hasproperty(charl es_darwi n,die,'19.04.1882').



hasproperty(narie _curie,is,fenale).
hasproperty(nmarie_curie, born,'07.11. 1867").
hasproperty(narie_curie,die, ' 04.07.1934").
hasproperty(pete_sanpras,is, male).
hasproperty(pete_sanpras, born,"'12.08.1971').
hasproperty(pete_sanpras, di e, na).
hasproperty(pel é,is, nmal e).

haspr operty(pel é, born,'23.10.1940").
hasproperty(pel é, die, na).
hasproperty(katharina_witt,is,fenmale).
hasproperty(katharina_wtt, born,'03.12.1965").
hasproperty(katharina witt,die, na).

Properties are inherited along “isa” paths, therefore you need recursive rules.

i nherit(Concept, Prop, Attribute):
hasproperty(Concept, Prop, Attri bute).
i nherit(Concept, Prop, Attribute):-
i sa(Concept, Superclass),
i nherit(Superclass, Prop, Attribute).

is_celebrity(d ass, Subcl ass): -
i sa(d ass, Subcl ass).
is_celebrity(d ass, Subcl ass): -
i sa(d ass, Subsubcl ass),
is_celebrity(Subsubcl ass, Subcl ass) .

The program is divided into two parts. Thefirst and main part is about the classification of the
celebrities. The implementation of the functionality will be given directly in the source code.
To make it more concise the comments will be marked in bold letters.



[*The run nmethod is the nethod which is called at the programstart.*/

run: - intro,nl, /*the intro only shows a wel cone nessage*/
head, /*head includes the functionality*/
nl, end. /*end shows a | eave nessage*/

/*there are two possibilities to use the system the first is to*/ /
*identify the person the user has in mnd and the second is to add a*/ /
*person to the classification*/
head: - wite('Please select one and press return'),nl,nl,
tab(4),wite(' (1) Let the systemidentify one person and its
category'), nl,
tab(4),wite('(2) Let the system categorize a new person and
add it to the systenmi),nl,nl,
wite('Don"t forget to put the "."
r ead( Choi ce), nl ,
mai npart (Choice)./*input is read in and deci ded whi ch nethod*/
/*shoul d be called to go one*/

behi nd your input!'),nl,

[*possibility to list all celebreties categorized*/
mai npart(1):- wite('Do you first want to have a | ook, which persons
are in the systen? y/n'),nl,
r ead( Choi ce2), nl,
choi ce2( Choi ce2?)./*check input*/
mai npart (2):- two.
mai npart (y):- two.
mai npart(n):- nl.
[*list all celebreties and proceed as afterwards*/
choi ce2(y): findall (Person, hasproperty(Person, born, ), L1),
wite(Ll1), nl, one.
[ *proceed without listing*/
choi ce2(n): -one.
[*start of identification of the cel ebrety*/
[*col |l ect general information*/

one:- nl, wite('ls the person you think up male or female? ), nl,
read( Gender), nl ,
wite('ls the person still alive? y/n '), nl,

read(Alive), nl,

wite('ls the person fanmous for its'),nl,

tab(4),wite('(1)wit'),nl,

tab(4),wite(' (2)manual |abour'),nl,

read(Work), nl,

wite('Wat attribute fits best to the persons
prof ession?' ), nl,

tab(4), wite(' (1)political'),nl,

tab(4),wite('(2)artistical'),nl,

tab(4),wite(' (3)sporty'),nl,

tab(4),wite(' (4)scientific'),nl,

r ead( Pr of essi on), nl,

pr of essi on( Pr of essi on, Wr k, Gender, Al i ve).

is_alive(Person, Gender,y):- hasproperty(Person,is, Gender),
hasproperty(Person, di e, na).
is_alive(Person, Gender,n):- hasproperty(Person,is, Gender),

haspr operty(Person, di e, Dat e), Dat e\ ==na.

[*find persons fitting the given attributes*/

i s_some(Person, Gender, Alive, Part,Prof):- is_alive(Person, Gender, Alive).
i nherit(Person,work, Part),
is_celebrity(Person, Prof).

/[*find persons with simlar attributes*/

i s_some_rel at ed(Person, Part, Prof): - i nherit(Person, work, Part),
is_celebrity(Person, Prof),
hasproperty(Person, born, ).

/*translate input of user to categories of the systent/



The second part is about adding a celebrity to the system.

/[ *the user should answer several questions*/

t wo: - nl, wite('Wat is the nane of the person?'),nl,
read( Nane), nl ,
two_zer o( Nane) .

/*IF celebrety is allready categorited THEN ask to proceed with*/
/*other ELSE proceed aski ng questi ons about cel ebrity*/
two_zero(Nane):-is_cel ebrity(Name, cel ebrity),

two_one( Nane) ;
two_t wo( Nare) .

two_one( Nane) : - write(Nane),
wite(' is allready categorized ), nl,
wite('Do you want to proceed? y/n'),nl,
read( Proceed),
proceed( Proceed), nl,nl.
proceed(y): - head.
proceed(n):-nl.

two_t wo( Nane) : - nl,wite('Wat is the persons gender?
mal e/ femal e'), nl,
read( Gender), nl ,
wite('Wat is the persons birthdate? ), nl,
wite('Put the date in quotation marks'),nl,
read(Birth),nl,
wite('ls the person still alive? y/n'),nl,
read( Dead), nl ,
dead( Dead, Nane, Bi rt h, Gender).

dead(y, Nane, Birt h, Gender) : -
Di edat e=na, two_two_one
(Nane, Bi rt h, Di edat e, Gender).
dead(n, Nane, Birt h, Gender): -
wite('So please give nme the date of death'),nl,
read(Di edate), nl,
two_two_one(Nane, Bi rt h, Di edat e, Gender) .
[*ask for the category*/
two_two_one(Name, Birt h, Di edat e, Gender) : -
wite(' And now choose the category'), nl,
bagof (Cat egory, i sa(Cat egory, cel ebrity), List),
wite(List),nl,
read(Cat 1),
hel p( Nane, Bi rt h, Di edat e, Cat 1, Gender).
/*1 F subcategories exist THEN ask agai n ELSE*/
/*call method for assert statenents*/
hel p( Nane, Bi rt h, Di edat e, Cat 1, Gender) : -

i sa(Cat 2, Cat 1), hasproperty(Cat 2, born, ),
two_two_one_one(Nane, Birt h, Di edat e, Cat 1, Gender) ;
two_two_two(Nane, Birth, Di edat e, Cat 1, Gender).

/*assert (cl ause)*/
two_two_one_one(Nane, Birt h, Di edat e, Cat egory, Gender): -
assert (hasproperty(Nane, born,Birth)),
assert (hasproperty(Nane, di e, Di edate)),
assert (hasproperty(Nane,is, Gender)),
assert (i sa( Nane, Caegory)).
/*go one category deeper*/
two_t wo_t wo( Name, Birt h, Di edat e, Cat, Gender) : -



bagof (Cat egory, i sa( Cat egory, Cat), Li st2),
wite(List2),nl,
read( Cat 2),
hel p( Nane, Bi rt h, Di edat e, Cat 2, Gender) .

This second part doesn’t work caused by an exception created by SWI-prolog.

EFFOFE: Ho permission to modify static_procedure " haspropertws 3!
Ezception: (21) assert(haspropertvicindy lauper. born, '12.08.1%9c2'3) 7

It is planned and implemented but not working although all parameters of the “ assert”
predicate are correct.

User Interface

The user interface looks like follows . The user has to be careful with hisinput. Type mistakes
and other errorsaren’t catched by the system. If there is something special about the input
like quotation marks the user get a short info about. There are two types of input, a selection
list, where the user just has to type in the number and text answers.
To run the program you only have to enter

run.
The following screen will appear:

kkhkkkhkkhkkhkkhkkhkkhhkhkhhkhkkhhkhkhhkkhhkkhkhhkkhkhhkhkhhkkhkhhkkhkkhhkhkkhhkhkkhhkhkkhkkkhkkk*x*x

* Welcome to the celebrity system *

khkhkkhkkkkkhkhhkhkhkhkhkhkhhhhhhhhkhkhkhhhhhhhhkhkhkhkhkhhhhhhhkdkdddkhxxkx%

Please select one and press return

(1) Let the system identify one person and its category
(2) Let the system categorize a new person and add it to the system

Don’t forget to put the "." behind your input!
|: 1.

Do you first want to have alook, which persons are in the system? y/n
|: n.

Is the person you think up male or female?
|: male.

Isthe person still alive?y/n
|: n.

Is the person famous for its
()wit
(2)manual labour

|: 1.

What attribute fits best to the persons profession?
(1)political
(2)artistica
(3)sporty
(4)scientific
|: 4.



What is the persons exact profession?
[physicist, chemist, biologist]
|: biologist.

The person you think of is[charles_darwin] and belongs to the category biologist

kkhkkhkkkkhkkhkkhhkkhkkhhkhkkhhkkhhkkhkhkkhkhkkhkhkkhkhhkhkhhkhkkhhkhkkhhkkhhkkhkkkikkkikkx*x*%

* Thanks for using this system *

kkhkkkkhkkkhkkkhhkkhkkhhkhkkhhkhkkhhkkhhkkhkhkkhkhkhkhkhhkkhkhhkhkkhhkhkkhhkkhkhkkhkkkikkk*x*x

The names of the celebreties are stored in upper letters and with an underscore between first
name and surname.

Test runs

There are three main cases when running the program. Thefirst is, that the user think of a
person, describe the person and the person isin the system.

kkhkkhkkkkhhkkkhhkkhkkhhkhkkhhkhkkhhhkhkhhkhkhkkhkhkkhkhhkhkkhhkkhkhhkhkhhkkhhkk kkk,kkxk,kx*x*%

* Welcome to the celebrity system *

kkhkkhkkkkhhkkkhhkkkhhkhkkhhkhkhhkhkkhkhkkhkhkkhkhkkhkhhkhkhhkkhkkhhkkhkkhhkkhkkhkk kkk,kkk,kx*x*%

Please select one and press return

(1) Let the system identify one person and its category
(2) Let the system categorize a new person and add it to the system

Don’t forget to put the "." behind your input!
| 1.

Do you first want to have alook, which persons are in the system? y/n
| Y.

[julia_roberts, luciano_pavarotti, wolfgang_amadeus mozart, vanessa_mae,
arthur_conan_doyle, william_shakespeare, vincent_van_gogh, leonardo_da vinci,
salvatore _dali, john_f kennedy, louisX1V, stalin, albert_einstein, charles_darwin,
marie_curie, pete_sampras, pelé, katharina witt]

Is the person you think up male or female?
| femae.

Is the person still aive?y/n
| .

Is the person famous for its
(1)wit
(2)manual labour

| 2

What attribute fits best to the persons profession?
(1)political
(2)artistical
(3)sporty



(4)scientific
| 2

What is the persons exact profession?
[musican, painter, filmstar, writer]
| filmstar.

The person you think of is[julia_roberts] and belongs to the category filmstar

khkhkkhkkkkkhkhhkhkhkhkhkhkhhhhhhhhkhkhkhhhhhhhhkhkhkhkhkhhhhhhhkdkdddkhxxkx%

* Thanks for using this system *

khkhkhkkhkkkkhkhhkhkhkhkhhhhhhhhhhhhhhhhhhhdhdddhhhhhhdhdddddhhxxxx%x

The second is that the user think of a person, describes its characteristics and the person is not
in the system.

kkhkkhkkkkhhkkkhhkkhkkhhkhkhhkkhhkkhhkkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkkhhkk kkk,kkxk,kx*x*%

* Welcome to the celebrity system *

kkhkkhkkkkhhkkkhhkkhkkhhkhkkhhkhkhhhkhkhhkkhkhkkhkhkkhkhhkhkkhhkkkhhkhkhhkkhhkk kkk,kkxkkx*x*%

Please select one and press return

(1) Let the system identify one person and its category
(2) Let the system categorize a new person and add it to the system

Don’t forget to put the "." behind your input!
|- 1.

Do you first want to have alook, which persons are in the system? y/n
-y.

[julia_roberts, luciano_pavarotti, wolfgang_amadeus mozart, vanessa_mae,
arthur_conan_doyle, william_shakespeare, vincent_van_gogh, leonardo_da vinci,
salvatore_dali, john_f kennedy, louisX1V, stalin, albert_einstein, charles_darwin,
marie_curie, pete_sampras, pelé, katharina witt]

I's the person you think up male or female?
|: male.

Is the person still aive?y/n
l: n.

Is the person famous for its
(1)wit
(2)manual labour

|- 2.

What attribute fits best to the persons profession?
(1)political
(2artistical
(3)sporty
(4)scientific
|: 2.



What is the persons exact profession?
[musican, painter, filmstar, writer]
|: musican.

Which part of its body needs the person most?
(1)voice
(2)hands
(3)brain
|- 1.
There is no celebrity in the system matching the given critera.
Related celebrities are: [luciano_pavarotti]

But do you want to add your person to the system?y/n
|- n.

khkhkkhkkkkkhkhhkhkhkhkhkhkhhhhhhhhkhkhkhhhhhhhhkhkhkhkhkhhhhhhhkdkdddkhxxkx%

* Thanks for using this system *

khkhkkhkhkkhkkhkhkhhhkhkhkhkhhhhhhhhhhhhhhhhhhdhdddhhhdhhdhdddddhhxxxx%x

And the third is that the user wants to add a celebrity.

kkhkkhkkkkhhkkkhhkhkkhhkhkkhhkhkkhhkkhkhkkhkhkkhkhkkhkhhkhkkhhkkhkkhhkkhkkhhkkhkkk kkk,kkkkx*x*%

* Welcome to the celebrity system *

kkhkkhkkkkhkkkhhkhkkhhkhkkhhkhkkhhkhkkhkhkkhkhkkhkhkkhkhhkhkhhkkhkkhkkhkkhhkhkkhkkkhkkk kkkk*x*x*%

Please select one and press return

(1) Let the system identify one person and its category

(2) Let the system categorize a new person and add it to the system
Don’t forget to put the "." behind your input!
| 2.

What is the name of the person?
| george clooney.

What is the persons gender? male/female
| male.

What is the persons birthdate?
Put the date in quotation marks
| '06.05.1961".

Is the person still aive?y/n
| .

And now choose the category
[artist, leader, scientist, sportsman]
| artist.

[musican, painter, filmstar, writer]



| filmstar.
ERROR: No permission to modify static_procedure "“hasproperty/3'
A Exception: (20) assert(hasproperty(george _clooney, born, '06.05.1961")) ?

Conclusion

The system islimited in its knowlegde caused by the complexness of the categories. Only a
few are implemented and there is also only one instance for every category in the system.

But for this selection of categories the system does what it was intended to do.

It is expandable and if the assert predicate would work it would have been possible to expand
the knowledge of the system at runtime.

All in al the system isrunning. Additional a method could have been implemented to catch
wrong input to prevent the system to stop at an earlier point before receiving aresult .



