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Report of the visit 

 

Data i i g is a  u i uitous the e that is p ese t i  a  fields of s ie e: su el  i  patte  e og itio , 
lassifi atio  of i ages, dete ti g o u ities i  et o ks, a d e e  de isio  t ees a d eu al et o ks. 

D  Wez k at a d U i e sit  of K a o , is a tuall  e gaged i  a halle ge lau hed  the Eu opea  
Co issio  o  the appi g of high esolutio  satellite data a d Lida  data. Fo  Big Data  a o eptual 
app oa h ust e p o e  to ha e a p a ti al i pa t. A t pi al ode   a d u ge t topi  is the p o le s 
e ou te ed usi g Big Dataset  , i  this pa ti ula  ase the Ae ial  Lase  de i ed set of all uildi gs i  the 
it  f o  e  la ge poi t data sets  poi ts pe  s ua e ete  o  o e tha   k . This e ui es to 

a al se illio s of i age o je ts a d thei  topologi al elatio ships i  o de  to eate a o pute  
ge e ated ap. O e e a ple a  e gi e  as a use ase i  the appi g of  u a  a eas i  a o da e ith 
Mappi g guide fo  a Eu opea  U a  Atlas , EU Co issio .  The task e ui es a  le els of k o ledge: 

o  the spe ifi  topi s, o  the a age e t of i ages f o  satellites, a d, last ut ot least, o  the 
t a sfo atio  of a  i ages i to sig ifi a t k o ledge, to e used fo  fu the  pu poses Wez k et al 

. 

 



 

Fig. . The diffi ult  of patte  e og itio  

  

The on eptual hoi e: 

I  o de  to ake lea  the diffi ult  of the g oupi g o je t, let us e plai  the  figu e he e elo : f o  a  
i itial i ages, the o tou s a e at fi st ide tif i g the zo es ith the sa e olo s, i  a o d to a sha p 
ha ge of the olo  g adie t. Ho e e , the passage f o  Fig.  to Fig d  is all ut t i ial fo  auto ati  
o pute  dete tio . The o ept of deali g ith o pute  isio  is i  e te so desig ed  Ma  Ma , 

. Esse tiall  it is the p i al sket h i  hi h g oupi g of a ious egio s i side the i age e o es 
u ial. A o o  a d t i ial p o edu e fo  hu a  isio  ut o ple  fo  o pute  isio . 

O  the issue of the p odu tio  of aps, the  Defi ie s/eCog itio  OBIA O je t ased  I age A al sis  o  
the i ages take   the satellite al ead  p odu es a  ide tifi atio  of the o tou s of uildi gs, 
disti guishi g the  f o  all the est. I  tu , the uildi gs a e di ided a o d to thei  size: s all, ediu , 
la ge Fig. . Beside this lassifi atio , that a  al ead  aise issues1, e fo used o  the p o le  of the 
g oupi g of uildi gs i  a o d to thei  geog aphi al Eu lidea  dista e, e ause also the e pe ts a e ot 
al a s ag eei g i  the elo gi g of a uildi g to a spe ifi  g oup.  

I  this pe spe ti e, the appli atio  of ethods al ead  used i  o ple  et o ks e o es i te esti g.  

I  fa t, a tuall , the p o le  of dete tio  of o u ities i  et o ks is a p o le  of lassifi atio , so the 
                                                           

1 

 The th esholds fo  the defi itio  of ea h size ha e to e defi ed; uildi gs that a e e  lose ould e 
ide tified as ei g o e uildi g, so the i age f o  the satellite has to e i teg ated ith i fo atio  d a  f o  the 

u i ipalities o  the a tual di isio  of a eas. Ho e e , uestio s like the est path fo  aki g a e  oad, o  posi g 
e  paths fo  i f ast u tu e o  isk a al sis, ost eed to k o  the est g oupi g of uildi gs, athe  tha  thei  

o e ship 

 



ethods o igi all  thought fo  so ial et o ks a  e e pa ded to fu the  lassifi atio  p o le s, as soo  
as the o je t u de  e a i atio  a  e ep ese ted th ough a et o k. This is the ase ith the p o le  
of the est g oupi g of uildi g i  i ages take  f o  the satellite, o i i g Defi ie s/eCog itio  ith 

ethods fo  o u it  dete tio  that ha e al ead  ee  e pe ie ed i  Co ple  et o ks. 

 

Let us e plai  i  o e details the follo i g p o le . Co side  the pi tu e he e elo , ith % filli g of 
la k ells. This is a sta da d ad i e i  the EU Ma uals a d has ee  so fo  the past  ea s. Ea h la k ell 
o espo ds to a uildi g.  

 

Fig. . E a ple f o  [ ], page . Left side: the i age. Right side: e te di g the f a e ith *  akes a % 
de sit . 

Defi ie s/eCog itio  is a le to e og ize ea h of the e ta gles as a uildi g, that elo gs to o e of the 
lasses: s all, ediu , la ge. The asi  lassifi atio  p o le  al ead  sol ed is the t i ial o e of uildi g 
lass la ge ediu  a d s all. The Fig  e plai s the eak ess of the o ept of de sit . With a  e te sio  

of the f a e, the de sit  d ops f o  % to % ithout a  ha ge i  the st u tu al ele e ts. To ase a 
g oupi g o l  o  the ha a te isti s of the st u tu al ele e ts a e  o eptual app oa h is desig ed. 

I  o de  to p o eed ith the o st u tio  of a et o k, e e u e ate the uildi gs: 

The fi st  u its a e the la ge lue uildi gs odes  to  i  the et o k, sta ti g f o  the top ; the  the 
ediu  ed o es odes f o   to  i  the et o k , a d the  the othe   s all ello  Fig. . 

 



 

Fig. . E a ple f o  [ ], page . Left side: the i age. Right side: the g oupi g i to la ge lue , ediu  
ed  a d s all ello  uildi gs. 

 

 

Fig. : the e u e atio  of uildi gs fo  thei  ide tifi atio  as et o k odes. 

 

As soo  as the odes ha e ee  defi ed, the li ks u di e ted  e e uilt assig i g the Eu lidea  dista e 
a o g the e te  of ass of the uildi gs the hite dot i  the e te  of ea h la k lo ks i  Fig. . “u h 
li ks e e p u ed, so that o l  the li ks elo  a a i u  dista e e e kept. 

Afte  the o st u tio  of the et o k, the algo ith  of Blo del et al. as u  o  this e a ple. 

Keepi g % of the eights i  a o d to the Eu lidea  dista e MATLAB o a ds: 
>>[a, , ]= luste _jl g afo . , . , , , , ;lista o u ita  e get the follo i g o u ities: 



Co u it    :   ,  ,  , , , , , , , , , , , , , , , , , 

Co u it    :   ,  ,  ,  , , , , , , , , , , , , , , 

Co u it   :  , , , , , , , , , , , , , , , , 

Co u it   :   ,  , 

Co u it   :  . 

 

Fig. : the g oupi g of uildi gs: lue, ed, la k, o a ge, a d g ee . 

 

Of ou se, i tu e of eights a  e e isaged, a d the  a e goi g to gi e aise to diffe e t o u ities, i  
the sa e a  i  hi h diffe e t o u ities a e e ide ed he  the th esholds a e ha ged.  

We ade se e al tests, ut e a e sho i g this pa ti ula  o e i  the epo t, e ause the diffe e e a o g 
the o a ge a d the g ee  pa t as ot i ediatel  isi le/t i ial at o e; o , at least, it did ot e e ge 
f o  othe  a al ses of the i age. A tuall , this pa titio  is uite i te esti g e ause the alig e t - -

-  o espo ds to a pote tial oad o ido , a d it the isual i spe tio  ould ot ha e dete ted it. 



 

 

 

 

 

We ade fu the  tests. We epo t the test o  the figu e he e the o upa  of the a eas is at %: 

 

 

Fig. : o upa  of the a eas at % 

 

Agai , e e u e ate the ells a d e fi  oo di ates. Ru i g the p og a  

e get: 

 

Co u it    :   ,  ,  ,  ,  ,  , , , 

Co u it   :  , , , , , , , 



Co u it   :  , , , , 

Co u it   :   ,  ,  , 

Co u it   :  , , 

Co u it   :   

 

Fig. : dete tio  of o u ities i  the a ea filled at % 

 

 

The esult e ide e the dis-alig e t of the ode  ith espe t to the odes , , , a d . 
I  u a  a ea aps, alig e ts ost o espo d to the e iste e of oads, ail a s, a d 
t a a s, o  to the possi ilit  of pla i g the . 

Another part of the visit was consisting in the opposite contamination of fields: from data mining to 
complex networks. 

Our attention was attracted by the paper Vieira et al. on the image from satellites that have to detect 
the readiness for harvest of the areas devoted to the plantation of sugar canes in Brazil. In this 
paper, the classification has to be in two subsets: ready/not ready for the harvest. A dataset checked 



by experts has been used for training the algorithm in order to build a binary decision tree. J48 is a 
modification of the statistical classifier WEKA C4.5 algorithm, that became quite popular after 
ranking #1 in the Top 10 Algorithms in Data Mining pre-eminent paper published 
by Springer LNCS in 2008 [Wu et al., 2008]. 
 

Each level of such a decision tree depends on an explanatory variable, and  the training set is used 
for determining the yes/no threshold. 

In line with this interest on decision trees, the visit has started with the participation to the 
EUROXXVIII event in Poland, where it has been possible to meet many colleagues working on 
Data mining. Among the presented papers, we point out the paper [Da Silva et al., 2016]  on the 
usage of the J48 algorithm. 

The expansion of the decision trees for the detection of communities in networks is going to be 
examined further in the next future, since it seems quite promising. 
 

 

Summing up, the visit has shown to be effective for a better integration of techniques and methods 
that have been developed for examining data in quite different disciplines. While images from 
satellite have always constituted a large source of data, the new social networks platforms, 
communication platforms, financial databases, etc. allow to consider the extraction of information 
from large datasets also in socio-economic environments. On the reversal way, not-strict 
classification used in complex networks clustering add new classification techniques to the already 
existing fuzzy set-based classification already known in data mining. 

 

During the visit, there has been some interaction with students and postdocs. On July 11th, a crash 
course on MATLAB on main topics and key Toolboxes (interpolation, optimization, visualization), 
necessary for working on the subject. The pictures in the Appendix 2 show the seminar room. 

In conclusion, the scientific interchange among different fields has been quite fruitful, and it has 
shown potentialities ok forward for future work on the topic. In conclusion, this first visit, and the 
exchange of information among different fields has shown potentialities that may be expanded in 
the future. 

 

Cracow, July 13th, 2016 

         Giulia Rotundo 
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Appendix 1- List of MATLAB programs for the example 

%the following function loads the data 

function A=assegnaA 

A=[5    37  22 

13  38  20 

24  35  11 

28  32  15 

35  38  51 

5   9   6 

6   15  7 

11  11  9 

11  18  7 

20  30  5 

4   2   2 

4   5   2 

3   12  2 

4   21  2 

8   5   2 

8   7   2 

8   20  2 

8   23  2 

13  5   2 

12  8   6 

12  24  2 

13  26  2 

18  10  2 

17  19  2 

21  7   2 

22  10  2 

22  13  2 

21  22  2 

24  7   2 

24  9   2 

27  11  2 

27  13  2 

26  17  3 

22  19  3 

24  23  4 

26  17  2 

26  19  2 

29  2   2 

29  4   2 

28  26  2 

28  27  2 

34  5   4 

32  7   2 

32  9   3 

33  11  2 

31  13  2 

35  13  2 

33  17  4 

34  19  2 

31  21  3 

33  22  2 

31  23  2 

33  25  2 



36  25  2 

16  32  4]; 

 

%the following function constructs the adjacency matrix from the data and cancels all the links which 
weight is above “livello” 
function B1=grafo(livello) 

A=assegnaA; 

B=zeros(length(A)); 

for i=1:1:size(A,1) 

    for j=i+1:1:size(A,1)-1 

B(i,j)=sqrt((A(i,1)-A(j,1))^2+(A(i,2)-A(j,2))^2); 

    end 

end 

m=max(max(B)); 

p=livello; 

H=1-heaviside(B-p*m); 

B1=B.*H; 

 

 

 

%the following function interacts with the algorithm Of Blondel et al. Written 

by Antoine Scherrer and prints the identity of the nodes belonging to the same 

community 

function listacomunita(elenc) 

elenco=cast(elenc,'int8'); 

for k=min(elenco):1:max(elenco) 

    fprintf('Comunita %2d : ',k); 

    for i=1:1:length(elenco) 

    if elenco(i)==k 

        fprintf(' %2d,',i); 

    end 

    end 

     

    fprintf('\n'); 

end 

end 

 

 

 

Test on the figure at 10% of occupancy of the area 

 

function A=assegnaA1 

A1=[10 4 2 

 5  4  2 
 7 10  2 

 7 20 2 

 5 25 2 

 8 38 4 

13 46 3 

8 50 3 

13 12  1 

16 10  1 

19  7  1 

17 19 1 

18 23 1 

23 38 13 

27 24  1 



28 20 2 

26  6 1 

29 10 1 

32 22  1 

30 40 10 

36 40  1 

36  4 1 

38 10 1 

40  4 1 

38 20 1 

40 25  1]; 

 

 

Appendix 2 – computer room  11/07/2016 

 

 



 

 

 



 

 


