
Âèçóåëèçàöèjà

Íåíàä Ìèòè£

Ìàòåìàòè÷êè ôàêóëòåò

nenad.mitic@matf.bg.ac.rs



Âèçóåëèçàöèjà Òåõíèêå âèçóåëèçàöèjå

Uvod

Âèçóåëèçàöèjà jå êîíâåðçèjà ïîäàòàêà ó âèçóåëíè
èëè òàáåëàðíè ôîðìàò

Àíàëèçà è ôîðìèðà»å èçâåøòàjà î
êàðàêòåðèñòèêàìà ïîäàòàêà è îäíîñèìà ó
»èìà

Ìîãó£íîñò àíàëèçå âèçóåëíîã ïðèêàçà âåëèêå
êîëè÷èíå ïîäàòàêà

Îòêðèâà»å îïøòèõ îáðàçàöà è òðåíäîâà

Îòêðèâà»å åëåìåíàòà âàí ãðàíèöà è
íåòèïè÷íèõ îáðàçàöà



Âèçóåëèçàöèjà Òåõíèêå âèçóåëèçàöèjå

Èçáîð âðñòå âèçóåëèçàöèjå

Íà÷èí è âðñòà ïðèêàçà çàâèñå îä ïîäàòàêà

Åëèìèíàöèjà/ñìà»å»å íàãëàøåíîñòè
ïîjåäèíèõ àòðèáóòà èëè ïîäñêóïà àòðèáóòà

Äèìåíçèîíà ðåäóêöèjà ðàäè ñìà»å»à áðîjà
äèìåíçèjà íà äâå èëè òðè

Àëòåðíàòèâíî, ïîñìàòðà ñå âèøå ïàðîâà
àòðèáóòà
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Èçáîð âðñòå âèçóåëèçàöèjå (íàñòàâàê)

Èçáîð ìîæå äà óê§ó÷è èçäâàjà»å ñêóïà
îájåêàòà

Äåî åêðàíà ñàäðæè ïðåâèøå òà÷àêà −→
ïðîðå¢èâà»å

Ó ñëó÷àjó ïðîðå¢èâà»à, òà÷êå ó ïðîðå¢åíèì
äåëîâèìà íå òðåáà äèðàòè

Primeri:

Glenn Myatt and Wayne Johnson: Making Sense of Data II: A Practical Guide

to Data Visualization, Advanced Data Mining Methods, and Applications,

John Wiley and Sons, 2009

Danyel Fisher and Miriah Meyer: Making Data Visual - A Practical Guide to

Using Visualization for Insight, O'Reilly 2018

Nathan Yau: Visualize This: The Flowing Data Guide to Design, Visualization,

and Statistics, John Wiley and Sons, 2011
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Ïðåñëèêàâà»å ïîäàòàêà ó ãðàôè÷êå
åëåìåíòå

Îájåêòè, àòðèáóòè è »èõîâè îäíîñè ñå
ïðåâîäå ó ãðàôè÷êå åëåìåíòå êàî øòî ñó
òà÷êå, ëèíèjå, îáëèöè, áîjå, ....
Ïðèìåð:

Îájåêòè ñå ÷åñòî ïðèêàçójó êàî òà÷êå
Âðåäíîñòè àòðèáóòà ìîãó äà ñå ïðèêàæó êàî
ïîçèöèjà òà÷êå èëè êàî »åíå êàðàêòåðèñòèêå
(áîjà, âåëè÷èíà, îáëèê,...)
Àêî ñå çà ïðåäñòàâ§à»å êîðèñòè ïîçèöèjà ëàêî
ñå óî÷àâàjó îäíîñè (ãðóïå, îáëèê, åëåìåíòè âàí
ãðàíèöà, ...)
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Óðå¢åíîñò

Íà÷èí ñìåøòà»à âèçóåëíèõ åëåìåíàòà ìîæå jàêî äà óòè÷å
íà ðàçóìåâà»å

1 2 3 4 5 6

1 0 1 0 1 1 0

2 1 0 1 0 0 1

3 0 1 0 1 1 0

4 1 0 1 0 0 1

5 0 1 0 1 1 0

6 1 0 1 0 0 1

7 0 1 0 1 1 0

8 1 0 1 0 0 1

9 0 1 0 1 1 0
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Óðå¢åíîñò

Íà÷èí ñìåøòà»à âèçóåëíèõ åëåìåíàòà ìîæå jàêî äà óòè÷å
íà ðàçóìåâà»å

1 2 3 4 5 6

1 0 1 0 1 1 0

2 1 0 1 0 0 1

3 0 1 0 1 1 0

4 1 0 1 0 0 1

5 0 1 0 1 1 0

6 1 0 1 0 0 1

7 0 1 0 1 1 0

8 1 0 1 0 0 1

9 0 1 0 1 1 0

1 2 3 4 6 5

1 0 1 0 1 0 1

2 1 0 1 0 1 0

3 0 1 0 1 0 1

4 1 0 1 0 1 0

5 0 1 0 1 0 1

6 1 0 1 0 1 0

7 0 1 0 1 0 1

8 1 0 1 0 1 0

9 0 1 0 1 0 1
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Óðå¢åíîñò

Íà÷èí ñìåøòà»à âèçóåëíèõ åëåìåíàòà ìîæå jàêî äà óòè÷å
íà ðàçóìåâà»å

1 2 3 4 5 6

1 0 1 0 1 1 0

2 1 0 1 0 0 1

3 0 1 0 1 1 0

4 1 0 1 0 0 1

5 0 1 0 1 1 0

6 1 0 1 0 0 1

7 0 1 0 1 1 0

8 1 0 1 0 0 1

9 0 1 0 1 1 0

1 2 3 4 6 5

1 0 1 0 1 0 1

2 1 0 1 0 1 0

3 0 1 0 1 0 1

4 1 0 1 0 1 0

5 0 1 0 1 0 1

6 1 0 1 0 1 0

7 0 1 0 1 0 1

8 1 0 1 0 1 0

9 0 1 0 1 0 1

1 3 6 2 4 5

4 1 1 1 0 0 0

2 1 1 1 0 0 0

6 1 1 1 0 0 0

8 1 1 1 0 0 0

5 0 0 0 1 1 1

3 0 0 0 1 1 1

9 0 0 0 1 1 1

7 0 0 0 1 1 1

1 0 0 0 1 1 1
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Õèñòîãðàìè
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Êó£èöå

Êó£èöå (eng. box plot -
óñòàíîâèî èõ jå J.
Tukey

Äîäàòíè íà÷èí çà
ïðèêàçèâà»å
äèñòðèáóöèjå ïîäàòàêà
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Øåìå ñà ðàñïðøåíèì åëåìåíòèìà

Àòðèáóòè âðåäíîñòè îäðå¢ójó ïîçèöèjó

Íàj÷åø£å ñå êîðèñòå 2D àëè ïîñòîjå è 3D øåìå

Äîäàòíè àòðèáóòè ìîãó äà ñå ïðèêàæó êîðèø£å»åì
îáëèêà, âåëè÷èíå èëè áîjå ìàðêåðà êîjè ïðåäñòàâ§àjó
îájåêòå

Êîðèñíî jå èìàòè íèçîâå øåìà êîjå ïðèêàçójó
ñóìàðíå îäíîñå âèøå ïàðîâà àòðèáóòà
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Øåìå ñà ðàñïðøåíèì åëåìåíòèìà
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Øåìå ñà êîíòóðàìà

Êîðèñíå ñó êàäà ñå íåïðåêèäíè àòðèáóòè ìåðå íà
ïðîñòîðíîj îñíîâè

Äåëå ðàâàí ó ðåãèîíå ñà ñëè÷íèì âðåäíîñòèìà

Êîíòóðíå ëèíèjå êîjå ÷èíå ãðàíèöå ðåãèîíà ïîâåçójó
òà÷êå ñà jåäíàêèì âðåäíîñòèìà

Íàj÷åø£è ïðèìåð jå êîíòóðíà ìàïà ñà âèñèíàìà (íïð.
òåðåí ñà èçîõèïñàìà)

Ïðèêàç òåìïåðàòóðå, ïàäàâèíà, âàçäóøíîã ïðèòèñêà,
...
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Øåìå ñà êîíòóðàìà
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Øåìå ñà ìàòðèöàìà

×åñò íàçèâ -Òîïëîòíå ìàïå

Êîðèñíå ñó êàäà ñó îájåêòè ñîðòèðàíè ó êëàñå

Óîáè÷àjåíî jå äà ñå àòðèáóòè íîðìàëèçójó äà áè ñå
èçáåãëà äîìèíàöèjà jåäíîã àòðèáóòà íàä äðóãèì

Øåìå ñà ìàòðèöàìà êîjå ñàäðæå ñëè÷íîñòè èëè
ðàçëèêå ìîãó äà áóäó jàêî êîðèñíå ó ïðåäñòàâ§à»ó
îäíîñà ìå¢ó îájåêòèìà
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Øåìå ñà ìàòðèöàìà
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Ïàðàëåëíå êîîðäèíàòå

Êîðèñòå ñå çà ïðèêàç âðåäíîñòè àòðèáóòà
âèøåäèìåíçèîíàëíèõ ïîäàòàêà

Óìåñòî óïðàâíèõ îñà êîðèñòå ñå ïàðàëåëíå

Ñâàêè îájåêàò ñå ïðåäñòàâ§à ëèíèjîì òàêî øòî ñå
âðåäíîñòè »åãîâèõ àòðèáóòà ïðåäñòàâ§àjó òà÷êàìà
íà ñâàêîj îäãîâàðàjó£îj êîîðäèíàòíîj îñè, ïðè ÷åìó ñå
òà÷êå ïîâåçójó ëèíèjîì

Çà íåêå àòðèáóòå ëèíèjà ÷åñòî ïðèêàçójå ðàçëè÷èòå
êëàñå îájåêàòà êîjè ñó ãðóïèñàíè çàjåäíî

Óðå¢å»å àòðèáóòà jå âàæíî çà óî÷àâà»å ãðóïèñà»à
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Ïàðàëåëíå êîîðäèíàòå
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Öðòà»å çâåçäà

Ïðèñòóï jå ñëè÷àí êàî êîä ïàðàëåëíèõ êîîðäèíàòà,
àëè ñå îñå ãðàíàjó èç jåäíå òà÷êå ó öåíòðó

Òà÷êå îájåêàòà ñó ñïîjåíå ïîëèãîíàëíîì ëèíèjîì
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Öðòà»å çâåçäà
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Cherno�-îâà ëèöà

Ïðèñòóï jå ôîðìèðàî Herman Cherno�

Ïðèñòóï ñå çàñíèâà íà ðàçëèêîâà»ó îñîáèíà ëèöà îä
ñòðàíå ïîñìàòðà÷à

Ñâàêè àòðèáóò ñå ïðèäðóæójå íåêîj êàðàêòåðèñòèöè
ëèöà

Âðåäíîñò àòðèáóòà îäðå¢ójå èçãëåä è êàðàêòåðèñòèêå
ëèöà

Îájåêàò ñå ïðåäñòàâ§à êàî ïîjåäèíà÷íî ëèöå
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Cherno�-îâà ëèöà (íàñòàâàê)
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Äèjàãðàìè Voronoi-à

Çà äàòè ñêóï òà÷àêà äèjàãðàì Voronoi-à jå ïîäåëà
ïðîñòîðà ó ðåãèîíå óíóòàð êîjèõ ñó ñâå òà÷êå
áëèæå íåêîì ïîjåäèíà÷íîì ÷âîðó íåãî áèëî êîì
äðóãîì ÷âîðó
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Ñëèêå è òàáåëå

CLASSIFICATION: Greenbaum 

BIND_LEVEL: SB
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DR3         

DISOPRED2
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DISOPRED2
MainDR      

DISOPRED2
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or

e

Average Prediction score DISOPRED2 DisEMBL_Hot_loops DisEMBL_Remark465b IUPred-L IUPred-S IsUnstruct OnDCRF RONN VSL2b

DR3         D 0.686 0.692 0.666 0.679 0.675 0.680 0.684 0.684 0.688

N 0.696 0.687 0.682 0.689 0.685 0.690 0.689 0.694 0.689

O 0.691 0.692 0.692 0.693 0.693 0.694 0.694 0.692 0.693

DR4         D 0.672 0.670 0.689 0.678 0.677 0.676 0.675 0.674 0.676

N 0.683 0.675 0.678 0.673 0.673 0.690 0.678 0.687 0.679

O 0.674 0.676 0.674 0.675 0.675 0.673 0.674 0.674 0.674

MainDR      D 0.692 0.690 0.698 0.690 0.689 0.691 0.691 0.690 0.690

N 0.696 0.692 0.693 0.690 0.689 0.694 0.692 0.696 0.694

O 0.689 0.690 0.690 0.690 0.690 0.690 0.690 0.689 0.690

Unclassif.  D 0.686 0.684 0.685 0.684 0.681 0.685 0.685 0.684 0.685

N 0.688 0.686 0.686 0.686 0.686 0.687 0.687 0.688 0.687

O 0.685 0.685 0.685 0.685 0.685 0.685 0.685 0.685 0.685
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Ïîðå¢å»å

0 10 20 30 40 50 60 70 80 9010010 20 30 40 50 60 70 80 90100

OrderA1 Disorder

0 10 20 30 40 50 60 70 80 9010010 20 30 40 50 60 70 80 90100

OrderA2 Disorder

0 10 20 30 40 50 60 70 80 9010010 20 30 40 50 60 70 80 90100

OrderA24 Disorder

0 10 20 30 40 50 60 70 80 9010010 20 30 40 50 60 70 80 90100

OrderA26 Disorder

0 10 20 30 40 50 60 70 80 9010010 20 30 40 50 60 70 80 90100

OrderA3 Disorder

0 10 20 30 40 50 60 70 80 9010010 20 30 40 50 60 70 80 90100

OrderB27 Disorder

0 10 20 30 40 50 60 70 80 9010010 20 30 40 50 60 70 80 90100

OrderB44 Disorder

0 10 20 30 40 50 60 70 80 9010010 20 30 40 50 60 70 80 90100

OrderB58 Disorder

0 10 20 30 40 50 60 70 80 9010010 20 30 40 50 60 70 80 90100

OrderB62 Disorder

0 10 20 30 40 50 60 70 80 9010010 20 30 40 50 60 70 80 90100

OrderB7 Disorder

0 10 20 30 40 50 60 70 80 9010010 20 30 40 50 60 70 80 90100

OrderB8 Disorder

0 10 20 30 40 50 60 70 80 9010010 20 30 40 50 60 70 80 90100

OrderC1 Disorder

0 10 20 30 40 50 60 70 80 9010010 20 30 40 50 60 70 80 90100

OrderC4 Disorder



Âèçóåëèçàöèjà Òåõíèêå âèçóåëèçàöèjå

×âîðîâè ó ìðåæè
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×âîðîâè ó ìðåæè (íàñòàâàê)
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Ìðåæà ïîâåçàíîñòè
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Êîìáèíàöèjà ñëèêà
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Àíèìàöèjå
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