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This paper discusses the design of visual interactivity for experiencing temporal textual data. We consider aspects of user 
interaction for understanding the flow of events, and for identifying cause-effect relationships implied by temporal 
relationships out of time-stamped textual data. 

 

1. ���� 
ÖėǁǇơǷȗǲǙƤŋýƵǕƥǂƧƨŜǙāƧǀơ�ŽƬƸ

ǖǂǞȔǲȎǧǬȍȔǙŊƨưǂǅǒƽǀƸǖǙŞǌLƽƺǔƸưƫ

Ǔ§\ǙƮǌLƽƺǔƵǕưǂƬǁƭǕǒƨǄơǩȔǿȋȗǲǬǮǶ

Ȉ�ǁofDƲǖƺŋý/representation ǂƳǀ ǔ8ƵưǂǙ³
ƵƢŋý/representation ǂƳǀǇơǾǭȋǜȐǄǏǆơƊǙ!ƽƺ
ǏǆơŕŒǙ!ƽƺǏǆơǋƺƸǖǓǙĪǌTǘƷƺǏǆǄǃƬ

ļƩǓǖǕƬơÖėǁǇ
ǂƳǀǾǭȋǜȐǄŋýǙ�ŤǂƳǀ

ŢƴǕƢ 
ǷȗǲǙŋýƵǕƃǅǇơǷȗǲǆƋĈǙƸǖƹǖǃǆãǅ

ŋĐƵǕƫǂƧƨưǂǂơƸǖǙǃƨȑǞǜǟǸƵǕƫǂƧƨưǂǙļ

ƩǕưǂǅǄǕƢ�ŽǇơȑǞǜǟǸǙYǎơńǐ�ơrƭƲǂŖƽ

ƺǾǭȋǜȐǄŏĦƫǓơX¢ǄƳǅ§\ǙƮǌLƽǀƳǋƨƢư

ǆśČĆû¤Ǚ=āƳǀơǷȗǲƋĈǙŋĐƵǕƃǅǷȗǲ

ƋĈŽǆž%ǅìƨǾǭȋǜȐǄž%ǙāƧǕǂơ�Žǅǂƽǀ

þŔƳÈƧŋýǂǄǕƢŮǅơǷȗǲƋĈŽǆž%ǂǇøž%

ƻƽƺǔċĉƳƺǔƵǕǒƨǄǾǭȋǜȐǄž%ǙāƧǀŋĐƵ

Ǖǂơ ǷȗǲǙŞǌLǕƃǅƫƫǕśČťņƬƓƮǄǔơŞǌL
ǔǅƮƫƽƺǔþŔƳƇƧǂ¨ƴƺǔƵǕƢ 

2. ��������'!%)(-& 
ÊŽ¦jǙÓƵǕǶǦǮǸǷȗǲǂƳǀ¬ƣƬ¯ƪƨǂƳǀƧ

ǕǆǇơ�ŗǆǒƨǄǷȗǲǁƦǕƢ 
 

(1) èP�ŋƢůPƤ�ŶǆèPƥĞ 10�[1970-1976]ǅºŪƲ
ǖǀƧǕħ��ŋ p.3 ƫǓ p.508 ǋǁǅ0e_Ê�ƫǓÉ
] 46 �ȘŎÌ 1971 �șǋǁǙĲĹƳƺ 12003 ǆƋĈƫǓ
ǄǕ�ŋƬŗŪƲǖǀƧǕƢ0e_Ê�ƫǓȟ�ĥǋǁǆ

43 (ǆƋĈǅǇ�ÒǆŗŪƬǄƮơİ�sć 5 �ȘŎÌ
511 �ș�ſǆ 11960 (ǆƋĈǅǇ�ÒǆŗŪƬƦǕȘc
1șƢưǖǓǆ�ŋǷȗǲǙơOCR ǱȀǸǟǠǜǁǮǦȊȔƳơ
śţŝǔǙ�®ǁǴǠǵǧƳ¡ŏǅ¢ƴǀ'æƳƺƢ'æƳ

ƺȂȑȗȔǶǦǮǸǙơ�ƱǂǅF:ǔơcsv��ǆŋǂƳƺƢ 
(2) ǱȀǸǟǠǜǷǫǞȔȂȒǰǮǆŗŹƢǱȀǸǟǠǜǙǷǫǞȔ
ƵǕƃǆȇȗǶǝȔǨÊǆąŘǙÏƭŧưƳƺǶǦǮǸƬƦǕƢ

ǱȀǸǟǠǜŻąĽǙ���ĪǂƳǀơ�ƩǓǖƺǲǮǧȘƤŶ

��|ǆ|Āǆƺǎǆ�ůǬȇȋȑȗǬȍȔ|ĻÿmǙâ

ģƵǕƥșǅ�ƳǀơȄȓǞǸȅȗǹǙāƧǄƬǓǬǮǶȈǆǷ

ǫǞȔǙŊƨǒƨǅ$ƏƳƺƢƸǆãyǙ¾�Ƴƺ 112 9ǆ
źƲǆǾǷǣƫǓơąŘƫǓǽȏǙLǔƁƭǶǦǮǸǂƳǀÏ

ƭŧưƳƺƢŘĽƬǮǞǵǴƵǕǲǞȇȔǨƱǂǅǲǞȈǮǲȔ

ȂƬŗŹŻxÊ>ƫǓǆÊŽǁĒǆH�ǁŗƲǖǀƧǕƢ

�lǆąŘƱǂǅơǲǞȈǮǲȔȂơŘĽVơąŘ4�ǆǶ

ǦǮǸƬĪǂǄƽǀƧǕƢ112 9ǆȇȗǶǝȔǨǾǷǣǅ�Ƴ
ǀơ351 (ǆĪơ10566 HŜƫǓǄǕǶǦǮǸǷȗǲǂǄƽǀ
ƧǕȘc 2șƢ 

(3) ȓȗǧǬȍǵȂǆŗŹƢÁVƫǓȜțVĔ�ƫǓǄǕȓȗǧǬȍ
ǵȂ 28(ǙơUƴ�kǁ�ÆŽǅóƽǀUÊŻ-ƵǕǞȃ
ȔǸƬƦƽƺƢưǆǞȃȔǸǅƪƧǀơSȓȗǧǬȍǵȂǆǣ

ȗǥǺǞǫǅơȞÆŽǆÕŽ	ǅƧƾ�ǆǜǧǶǝǾǶǝǙ

ŊƽƺƫǙơA4 ǪǞǯǆȀǢȗȈǅŗŹƵǕưǂǙ$ƏƳƺƢ
ô,ƳƺȀǢȗȈǁǇơŻxÊ>ǂĩ�Ê>ơkơĈĆơ

4�ơ«ÛơǩȉȔǸơǆSƋĈǅŗ1ƵǕưǂǂƳƺƢ2 28
(ǆȓȗǧǬȍǵȂ2ǀƫǓKƆƲǖƺŗŹǁǇơ30 9H
�ǁƸǖƹǖǆƋĈǅřĨǅÂĜǁŗŬƳǀƧǕȓȗǧǬ

ȍǵȂǏƦǖǈơƋĈǆ�ŵǆǌǅHŜǙ;´ƳǀƧǕȓȗ

ǧǬȍǵȂǐơŗŹƳƺaÁƬàǎǀ�ǄƧȓȗǧǬȍǵȂǏ

ƦƽƺȘc 3șƢ 
 

 
 

c 1: èP�ŋ 
 űĭ0ȠƔ 	�Ũ�ĺ�Ț�Ŷr|Ȗ|ƃňTÀľďę¹ų

ǰȔǲȗȖǷǫǞȔ|ȌǻǵǸƔƔƛƟƜƚƠƝƖƗƘƜƕƝƞƙ 
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c 2: ǱȀǸǟǠǜǷǫǞȔȂȒǰǮǆŗŹ 
 
 

 
 

c 3: ȓȗǧǬȍǵȂǆŗŹ 
 

 
ÊŽ¦jƫǓǇơ3ŧž%ǐÊŽĆ?�ž%Ƭ�ƭ8Ʋǖ

ǕƢÊŽĆ?�ž%ǇbÛž%ǙCYƵǕƢÊŽĆǄ?�ž

%ƬbÛž%Ǚ�8ƵǕǏǆǁǇǄƧƬơÊŽĆǅ�ǅŧưƽ

ƺŤƬƸǖǒǔǏ�?ǅŧưƽƺŤǆJbǂǄǕưǂǇǄƧƢ 
ÖėǁǇơ�ŗǆãǄãƣǄǷȗǲǙơÊŽ¦jǙÓƵǕǶ

ǦǮǸǷȗǲǂƳǀ¶ƩơƸǆŋýǂǞȔǲȎǧǶǝǾǶǝǅƾƧ

ǀļ�ƵǕƢƤÊŽ¦jƥǂƤǶǦǮǸƥƲǓǅƸǖǓƬĪǌTǘƲ

ƽƺÊǅĀƴǕơŋýǂǞȔǲȎǧǶǝǾǶǝǅƾƧǀǆOŀ¤ǂ

ŠƐǅƾƧǀơvisualityǂ textualityǆ+ƉƫǓŢƴǕƢ 

3. ��������'!%)(-&��
 
ÖėǁǇơÊŽ¦jǙÓƵǕǶǦǮǸǷȗǲǙŋýƵǕưǂǙ

ļƩǕǅƦƺƽǀơǶǦǮǸŁ�ǆŋýơÊŽǆŋýơÊŽ¦j

ǙÓƵǕǶǦǮǸǷȗǲǙȑǞǜǟǸƵǕȃȗǮǂƧƨ�ƾǆby

ǙļƩǕƢ 

3.1 ������� 
ÊŽ¦jǅǇơÊ>ǙĐƵkTǂÊŽǙĐƵkTǂƬƦǕƢ 
ǶǦǮǸǷȗǲƋĈǅÊŽ¦jȘǲǞȈǮǲȔȂșƬ�ŗƲǖ

ǀƧǕǂƭơƸǆǶǦǮǸ4�ǆƋĈƬơ 
- ƸǆÊ>ǅ{fƳǀƧƺǂƧƨưǂ 
- ƸǆÊ>ǅ{fƵǕǒƨǅǄƽƺǂƧƨưǂ 
- ƸǆÊ>ƫǓ�ſǅ{fƳǀƧƺǂƧƨưǂ 
- ƸǆÊ>ƫǓåǆǲǞȈǮǲȔȂǋǁǆÊŽ4ǆƧƶǖƫ

ǅ{fƳǀƧƺǂƧƨưǂ 
ǆƧƶǖƫǙ³ƳǀƧǕǏǆǂļƩǓǖǕƢèP�ŋǆǷȗ

ǲǅƪƧǀơƤưǆÊÕǅĮëƳǀƧƺǆǇşƫƥƤưǆ�úǇư

ǆÊ÷ǁƦƽƺǆƫƥǂƧƽƺ^Ƨǅ�ƵǕĠƩǙŐ8ƳÈƧ

ŋý�©ǂƸǆǞȔǲȎǧǶǝǾǶǝǙļƩǕǂơĊĈƵǕÊ>Ǐ

ƳƮǇÊŽ�ǂơĊĈƵǕǶǦǮǸ4�ǆÊŽ¦jǂǆơ?�ž

%ǐCYž%ǙǾǭȋǜȐǅĐƵưǂǅǄǕƢ 
ÊŽ¦jǅǇơĳ�¤ǂ�ÿ¤ǂƬƦǕƢÊŽ¦jǇơĳ�

Ćǅ�ÄWǅðǖǕǏǆǁƦǕǂUÊǅơȜÆǐȜŲŽơȜȕÒ

ŽǂƧƽƺH�ǁ[ÕĆǅķǔūƵǏǆǁǏƦǕƢȓȗǧǬȍǵ

ȂǆųŊǙŗŹƳƺǷȗǲǅƪƧǀơ�ÆŽ2�ǁǃǆǒƨǄ

ðǖǁǜǧǶǝǾǶǝǙŊƽƺƫǙĳ�ǁŐƺƧkTǏƦǖǈơ

éÔƸǆÆǆ6ƍǁǃǆǒƨǄǜǧǶǝǾǶǝƫǓ ßǙŻxƳ

ƺƫǙơ[ÕĆǅŐƺƧkTǏƦǕǂļƩǓǖǕƢ 

3.2 '!%)(-&��
 
ǶǦǮǸǷȗǲǙŋýƵǕǂƧƨưǂǙļƩǕƢÂzǂƳǀŋĐ

ƵǕƃǅǇơȀǢȔǸǆĖƑǐǮǲǞȐơǪǞǯơńơĿËńǂƧ

ƽƺǾǭȋǜȐǄŏĦǙêǎǕưǂǅǄǕƢ 
ŋĐƲǖƺǶǦǮǸ¦jǙ�ŽƬŞǍǊƭ�ŤǂƳǀ¶ƩǕǂơ

�ŽƬŞǎǕǒƨǄÑ�ƀǆȀǢȔǸǪǞǯǐơ�ŽƬŞǌÈƧ

Âz�ǐŊŽǙļªƵǕưǂǅǄǕƢǋƺơŰŞǙ&Ƶ�Īǌ

ǙLǔ1ǖǕưǂǏļƩǓǖǕƢÂĢǙF:ǔơűıƵǕÂĢǙ

�ƳƶƾĄǄǕ[Õǁ�ƫǅ½ǓƵưǂǁŞǌǆŰ�ƬƦƬǕ

ưǂƬjZƲǖǀƧǕ[�Ú et al. 2015]Ƣ 
H�ǆǷȗǲƋĈǅYǋǖǕǶǦǮǸ¦jǆƨƼơ�ŵƻƯ

ǙƃěƺƷǀȘ�šƳǀșŋĐƵǕưǂǏļƩǓǖǕƢ�ĳǙ�Ƨ

ƺǔơŸŏǄȀȑȗǯǙtzǆȀǢȔǸǅƳƺǔȚǂƧƽƺãƣǄ

őŒĆǄAÛ[Kaufer et al. 2004]ǙāƧǕǂƧƽƺ®íƬƦǕƢ 
ǶǦǮǸ¦jǂƳǀơ"ƩǈÂz;ǆźƲǙŋĐƳƺƯǖǈơ

Âz;źǅ¢ƴƺźƲǆĳ9ǐč�ǆƉĘǁŋĐƵǕǂƧƨư

ǂǏļƩǓǖǕƢ 

3.3 ��������'!%)(-&�+���) 
ǶǦǮǸ¦jǅǇơ ŗR;ơÂz;ǂƳǀǆǶǦǮǸǂơ Ƹǆ

ǶǦǮǸƬ³ƳǀƧǕǏǆǐkơ§\ơ³ƳǀƧǕ0ǐĖƑǂ

ƬƦǕƢÊŽ¦jǙÓƵǕǶǦǮǸǷȗǲǙȑǞǜǟǸƵǕǅƦƺ

ƽǀǇơ 
- ÊŽǆũ 
- Âz;ǆũ 
- Âz;ƬŋƳǀƧǕ�ŤǂǄǕ§\ǐŤǆũ 
ǂƧƨ�ƾǆũǙļƩǕƢ 
ũƬƦǕǂƧƨưǂǇơ�§ǅêǋǕƌ�ǁĳ�ǅȂȒǵǸǁƭ

ǕǂƧƨưǂǙ³ƵƢũǙ 2(!Ʃǈ 2å/ǅǷȗǲǙȑǞǜǟǸ
ƵǕưǂǅǄǔơN (ǆũǙ!Ʃǈ N å/ǅǷȗǲǙȑǞǜǟǸ
ƵǕưǂƬǁƭǕƢ�ŽƬǞȔǲȎǧǬȍȔǙŊƨ�ŤǂƳǀǆŋ

ýǂƧƨưǂǙļƩǕǂơȝå/ǄƧƳǇ 3 å/ǆŋýƬw�ǁ
ƦǗƨƢƺƻƳơǞȔǲȎǧǶǝȁǅũǙnÎƵǕưǂǁơpƮǆũ

ǙUÊǅ¯ƨưǂǇOŀǁƦǕƢ 
ÊŽǅǇơ�§ǅ~ǋǕúþĆǄ*ǂǆȆǵǿȔǨƬƦǕƢ60

ĒǇ 19Ǚâ«Ƴơ1�Ǉ 365ÆȘż�Ǉ 366ÆșƫǓâ«Ʋǖ
ǕƢ�ŃĆǅơưǖǓǆúþĆǄÊŽ¦jǇÊŽũ�ǆį�

ĆǄ��ǅȆǵǿȔǨƲǖŋýƲǖǕƢ 
ǶǦǮǸǷȗǲǅ��ƲǖǀƧǕÊŽ¦jǇơpƮǆkTơ�

ŤǂƵǕ2ÊŽǙǤǽȗƵǕǏǆǁǇǄƮ�¢ƵǕǶǦǮǸǷȗ

ǲƬ{fƳǄƧÊŽ�ǏpƮ{fƵǕƢŤƬĀƴǀƧƺÕŽ

ƻƯǙ°8ƳƺúþĆÊŽǆȆǵǿȔǨǏƦǖǈơŤƬĀƴ

ǀƧƺÕŽǂĀƴǀƧǄƧÕŽǂǁĄǄǕȆǵǿȔǨǙāƧǕç

ÍƳƺȆǵǿȔǨǆÄ�ǏƦǕƢ"ǂƳǀơȓȗǧǬȍǵȂǆȂȒ

ǰǮǙŗŹƳƺǷȗǲǅƪƧǀơïBǆǄƧòqǆÊŽ�Ǉơ

ǾǭȋǜȐǅŋýƳƺÊŽũ�ǁǇàǎǀĎƫƧÕŽǂƳǀŋ

ýƵǕǂƧƽƺÄ�ƬƦǕƢ 
Âz;ǆũǂǇơŗRǂƳǀǆÂzǆ�ǉǆû Ǚ!ƽǀũ

ǂƵǕưǂǅƦƺǕƢ�GƊƌơǜȐȀǛȃǵǸƌơÂzǩȗǹƌơ

Âz;ǆźƲǐơƎ8�ƱǂǆHŜǆ�ǉƌǂƧƽƺƌ�ƿƯ

ƬļƩǓǖǕƢõzǋƴǔǆÆÖŜǁ�VǄǃŞǌƬ�ÇǄk

TǄǃơ�ŽƬŁùǂ£ƨƌ�ǂ¡ƶƳǏ�łƵǕǂǇƀǓǄƧ

ưǂǏƦǕƢ 



 

- 3 - 

Âz;ƬŋƳǀƧǕ�ŤǂǄǕ§\ǐŤǙũǂƵǕǂơk

ǆ¦jȘ�ĸǐ URL ǄǃșǐơŋƳǀƧǕ¦jǆĖƑȘ�Vơ
gVơ�úǆV?șǅǒǕƌ�ƿƯǙŊƨưǂǅǄǕƢ 

3.4 �������'!%)(-&�*�- $," 
�×ǆOőDǬǮǶȈǆǜȂȒȗǴǁǇơȀǢȗǤǮǂǩȔǶ

ǦǮǸǙƤoverview+detailƥǁŋýƵǕưǂƬŸŏǁƦǕǂƲǖǀ
ƧǕƢȀǢȗǤǮƵǕŵ9ǅǯȗȈǞȔƳǀ±rƳǀ detail Ǚŋ
ĐƳơǯȗȈǜǟǸƳƺ2�ǆ overview ǙǩȔǶǦǮǸǂƳǀŋ
ĐƵǕǂƧƨǆƬ�ŃĆǁƦǕƢ 
gc¦jǂƧƽƺȝå/Ă.ǁǇŋĐǙ±rƵǕưǂǁȀǢ

ȗǤǬȔǨƵǕÄ�Ƭ�ŃĆǁƦǕƢĂ.¦j�oǆơ"Ʃǈ

ÊŽ¦jǙ�ƨBĂǷȗǲǅƪƯǕȀǢȗǤǬȔǨǆ®íǂƳ

ǀǇơǲǞȈȎǞȔ�ǁȀǢȗǤǮƳǀƧǕǰǨȉȔǸǆ5ĀǮǿ

ȗǹǙ��ƳǑƽƮǔ5ĀƵǕÄ�Ƭ»ÞƲǖǀƧǕ[Ɠ� et al. 
2003]Ƣ 
ǶǦǮǸǷȗǲǆŋýǅƪƯǕȀǢȗǤǬȔǨǆ®íǂƳǀǇơ

ȀǢȗǤǮƲǖǀƧǕŵ9ǆŋĐȀǢȔǸǙ±rȖĶ�ƵǕÄ�

ǅ@Ʃǀơ�ĳǙ�ƮơtzȀǢȔǸǅƵǕơńǙnƩǕơŊŽǙ

ƦƯǀŋĐƵǕơǂƧƽƺơǾǭȋǜȐǅ�šƵǕÄ�ƬƦǕƢ 
ƲǓǅ<ǆȀǢȗǤǬȔǨǆ®íǂƳǀơǶǦǮǸŋĐǆĤ�

ǙnƩǕǂƧƨưǂƬļƩǓǖǕƢǶǦǮǸŋĐǆĤ�ǆǽȏǡȗ

ǬȍȔǂƳǀǇơȀǢȗǤǮƲǖǀƧǕŵ9�oǇáŏǆǌǙŋ
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