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In this three year project we propose to

(1)build an architecture of an agent
community,

(2)design a high-level task specification
language that can be used to describe the
tasks of an agent,

(3)design an information retrieval agent based
on the principles developed in
this project.

While the first two years of the project have
seen the successful completion of the first two
goals, in the third year we have focused on
the design and implementation of a paper
retrieval agent. Our system, called BibTeX
Agent, is for finding papers in computer science.
It incorporates techniques in agent theory and
information retrieval. By defining a model of

interactive retrieval, it provides personalized
and interactive retrieval, which helps users find
papers more effectively. It also uses spotlight
cue and multi-dimensional methods to further
ease browsing.

¤G¡B p¹º½t¥Ñ»P¥Øªº

ÀHµÛ¥þ²y̧ ê°Tºô(World Wide Web)ªº́¶
¤Î¡A¥Ø«e¥þ²y¤w¦³¼Æ¥H¦Ȩ̂Upªººô̄ (̧web
site)¡A³z¹Lºô»Úºô̧ố£̈Ñ¦U¦¡¦U¼Ëªº̧ê°TªA
°È¡C̈ ä¤¤°£¤F°Ó·~¡B®T¼Ö¤è±ªº̧ê°T¥H
¥~¡A¤]¦³³\¦h¬O¥H́ £̈Ñ¾Ç³Ņ ê°T¬°¥Øªºªº
ºô̄¡̧C

¹ï©ó¾Ç³N¬ã̈s³oÓ»â°ì¦Ó̈¥¡A³z¹L
WWW ªº́C¤¶¡A«ê¥i¥R¤Àµó §¬ã̈ş gÅç¤À
¨É»P¥æ¬yªº¥\̄ à¡C³\¦h¬ã̈s¾÷ºc¥H¤Î¾Ç³N
´Á¥Zªº¥Xª©°Ó¡A³£·|©w®É±N¬ã̈s¦ª̈G¡A©Î
¬Oµoªí¹Lªº½×¤å¡A¤½§G¦b¦Û¤vªººô¶¤W¡F
¤]¦³¤@̈ Çºô̄ ¬̧O±Mªù́£̈Ñ½×¤å·j́ MªºªA
°È¡Ä ä¤¤The Collection of Computer Science
Bibliographies1(Â²ºÙBibCollection) ´N¬O³oºØ
Ãþ«¬ªººô̄ ¡̧A¥¦¥]§t¤F¶W¹L 930,000 Ó
BibTeX ®æ¦¡ªº°Ñ·Ó(references)¡C

¥i±oªº̧ê°T¤@¥¹¼W¥[¡A̧ ê°T¶W̧ üªº°Ý
ÃD¥çÀH¤§¦Ó̈Ó¡A¤]¦]¦Ó³y¦¤̈F̈ Ï¥ÎªÌ¦b
WWW ¤Ẃ M§ä̧ê®Æ®Éªº§xÂZ¡C¥Ø«e¦³¤£¤Ö
ªº¬ã̈s§Y±Mª©̀ó̧Ñ̈M³oºØ«¬¦¡ªº°ÝÃD¡A¦p
¸ê°TÀË̄Á(information retrieval)§Þ³Nªºµo®i¡F
³\¦hªº̧ê°T́ £̈ÑªÌ(information provider)¤]§Q
¥Î·j́ M¤ÞÀº(search engine)¡Ä ÓÀ°§Ü Ï¥ÎªÌ
§ó¦³®Ä²v¦a·j́ M¥LÌ·Qnªº̧ê®Æ¡C¦p
BibCollection §Ý £̈Ñ¤F¤@Ó·j́ M¤¶±¡C¦³¤F
³ö Ç»²§U¤ü ã¡Aªº½T¥i¥Ḩ Ñ̈M³¡¥÷̈Ï¥ÎªÌ
¦bweb ¤W·j́ M̧ ê®Æªº§xÂZ¡A¦ý¥H¥Ø«eweb
¤WÃeÂøªº¤å¥ó¼Æ¶q¤Î¤º®e¡Ä Ï¥ÎªÌn§ä̈ì
¯u¥¿²Å¦Ẍ ä̧ê°T»Ý̈D(information need)ªº¤å
                        
1 http://liinwww.ira.uka.de/bibliography/index.html



¥ó¡Ä Ã¤£¬O¤@¥ó«Ü®e©öªº̈Æ¡C
¥»pµe°w¹ï³oÓ°ÝÃD¡A¥HBibCollection

¬°¤å¥ó¶°¡Ä Ã¾ã¦Xagent technology»Psearch
engine ªº§Þ³N¡A«Øºc¤@BibTeX agent
system¡C§ÚÌ́£̈Ñ¤@Ó¤¬°Ê¦¡(interactive)»P
Ó¤H¤Æ(personalized)ªº·j́ M¤¶±¡A¥HÀ°§Ü Ï
¥ÎªÌ§ó¦³®Ä²v¦a·j́ M½u¤W½×¤å(on-line
papers)¡C

¤T¡B¬ã̈s¤èªk¤Î¦ª̈G

¬°¤Fn¹ï̈Ï¥ÎªÌ¦b½×¤åªº·j́ M¤W¦³©Ò
À°§U¡A¤@ÓAgent ¥i¥H³z¹L¦UºØ¤£¦Pªº¤è¦¡
¨Ó¹F̈ ì³o¶µ¥Øªº¡A¦p»P̈ Ï¥ÎªÌªº¥æ½Í
(interaction)¡B«ØÄ³¬ÛÃöªº¬ḑ ßÃöÁä¦r(term
suggestion) ©Î±N·j´Mªºµ²ªG¤ÀÃþ
(classification)… µ¥³£¬O±`̈ £ªº¤è¦¡¡C

¦bBibTeX agent ¨t²Î©Ò́£̈Ñªº¦U¶µ¥\
¯à¤¤¡A¥Dn¥]§t¤T¶µ«ÂI¡G

(¤@) Spotlight cues for browsing a search result

BibTeX ¥»̈́N¬O¤@®Mmetadata ¨t²Î¡A
¦]¦¹§ÚÌ¥i¥H§Q¥ÎBibTeX entries ¦UÄæ¦ìªº
¤º®e¡Ä Ó¹ï·j́ Mªºµ²ªG¦A¤@¦ª̧º§@¤ÀÃþ¡A
³z¹L¾A·íªº¤ÀÃþ¡A¥í £̈Ñ̈Ï¥ÎªÌ¦bÂsÄý·j
´Mµ²ªG®É¤@Ó«Ü¦nªº°Ñ¦Ò¡C

§Q¥Î"Spotlight"ªº·§©À¡A§ÚÌ¥i¥H§â̈C
¤@¦·̧j́ Mªºµ²ªG¤À³Î¦¼̈ÆÓ¤l¶°¦X¡Ä C¤@
Ó¤l¶°¦X¤À§O¬Ö Ì¾Ú¬Y¶µÄÝ©ÊÈªº¤À§G̈ Ó
²£¥Í¡A¦p§@ªÌªº¦WºÙ¡B¥Zµn¤å³¹ªº¾÷ºc¡B
¤å³¹ªºÃþ«¬(type)… µ¥¡C̈ Ã¥B̈ C¤@Ó¤l¶°¦X
¤¤¤S¥i¥H¶i¤@̈ B¥[¥H¤ÀÃþ¡A¦p«ö·Ó¦~¥N¶¶
§Ç̈Ó¤À¬q… µ¥µ¥¡C

¥Ñ©ó¤@̄ ë̈Ï¥ÎªÌ¦b¤U¹F¤@Óquery ®É¡A
³q±¤̀£¤Ó̄à©ú½T¦á yz¥X¥Lªº̧ê°T»Ý̈D¡A
¥B¹ï©ó°Ê»³¤W¤d½gªº·j́ Mµ²ªG¡A¤]̈ S¦³@
¤ß¤@¤@¦a¥hÀËµø¡C³z¹L¹ï̈Ï¥ÎªÌ¾A®É¦a«Ø
Ä³¤@̈ ÇSpotlight¡Ā àÀ°§Ü Ï¥ÎªÌÂsÄý¾ãÓ·j
´Mµ²ªG¡AÁ×§K¿òº|¦³¥Îªº̧ê°T¡C

(¤G) Categorical term suggestion

¹ï©ó¾ãÓBibCollection ªº¤å³¹¡Ä Ì̈ä©Ò
ÄÝ¤£¦Pªº»â°ì¡A¥i¥H³Q¤À¬°16 ÓÃþ§O
(category)¡C¦Ó¦b̈ C¤@Ócategory ¤¤¡A¤S¦³
³¡¥÷̧û¬°¼öªùªº¤å³¹¡A¬O̧ g±³̀Q̈ Ï¥ÎªÌ¦s
¨ú(access)ªº¡C¥H²Îpªº̈¤«×̈Ó¬Ý¡A³ö Ç̧g

±³̀Qaccess ªº¤å³¹¡A¥ī à¬O¥Ñ©ó¥¦Ì¥]§t
¤F¤@̈ Ç¦³¥Îªº̧ê°T¡A·|§l¤Þ̈Ï¥ÎªÌ¥h¾\
Åª¡C

¦bBibTeX ¨t²Î¤¤¡A°O¿ý¤F©Ò¦³BibTeX
entry ³Qaccess ªº¦¼̧Æ¡A¦]¦¹§ÚÌ«Ü®e©ö́N
¥i¥H±ö ì¦b̈ C¤@Ócategory ¤¤³Ì±³̀Qaccess
ªº¤å³¹¡C°²̈Ï¤@Ó̈Ï¥ÎªÌ¤w¦b̈ t²Î¤¤§@¤F
µù¥Uªº°Ê§@¡Ä t²Î«K°O¿ý¤F̧ Ó̈Ï¥ÎªÌªº¤@
¨ÇÓ¤H³ß¦n³]©w¡Ä Ò¦p¥L©Ò·P¿³½ìªº»â°ì
µ¥µ¥¡C¦³¤F³ö Ç̧ê°T¡Ä t²Î«K¥i¥H¾A®É¦a
«ØÄ³¦b̧ Ó̈Ï¥ÎªÌ©Ò·P¿³½ìªºcategory¤¤̧û¬°
¼öªùªº¤å³¹¡C¦p¦¹¤@̈ Ó¡A¦b̈ Ï¥ÎªÌÂsÄý¤å
³¹(©Î·j́ Mµ²ªG)ªº¹Lµ{·í¤¤¡A©Î³\́ N̄ àÀò±o
¤@̈ ÇÀ°§U»P±Òµo¡C

(¤T) On-line paper acquisition

°£¤F¦b BibCollection ¤¤·j́ M½×¤åªº
BibTeX reference¡Ä Ï¥ÎªÌ¥ī à§Æ±æ¶i¤@̈ B
±ö ì¦¹½g½×¤åªº¥þ¤å(fulltext), ¤£½×¬O
HTML(Hyper-Text Markup Language),
ps(Postscript),©Îpdf(xx)ªº®æ¦¡¡C¦bì¥»ªº
BibCollection ¤¤¡Ä Ï¥ÎªÌ¥i¥H³z¹L search
interface ´£¥X¤@Óquery¡Ä Ã¥B±ö ì¤@̈ Ç¬Û
ÃöªºBibTeX references ©Ò¦ª̈º¶°¦X¡F¦ý°²̈Ï
³o®É¥L·Q¶i¤@̈ B±ö ì¬Y½g½×¤åªºfull-text¡A
´N¥²¶·³z¹L̈ ä¥¦ªº³~®|¡A¦pweb search
engines¡B¬ã̈s¾÷ºc©Î́Á¥Z©Ò́£̈Ñªº·j́ M¤¶
±µ¥µ¥¡A¥B©¹©¹³ö Çpapers ¨Ã¤£¬O«Ü®e©ö
´N̄ à±ö ì¡C

¬°̧Ñ̈ M̈ Ï¥ÎªÌ·j́ M½×¤å¥þ¤å§xÂZ¡A
BibTeX agent¥]§t¤F¼ÆÓ±Mªù¦bweb¤W»¶̀°
on-line papersªºsub-agents¡C¹ï©ó¤£¦Pªº̧ê®Æ
·½¡A¥H±MÄÝªºagent¨Ó³B²z¡A¦A¶×¶°¦hÓ
agent³B²zªºµ²ªG¡A¦³̂øµ¹̈Ï¥ÎªÌ¡C±Ä¥Î
multi-agentsªº¬[ºc¡A¥ï Ï̈t²Î¦b¤£¼vÅT̈ ì̈ä
¥Lagentsªº¹B§@ªº«é £¤U¡A¬°¬Y¤@agent¤É
¯Å¡A©Î¬O¥[¤J·sªºagent¨Ó́£¤É¾ãÅéªº¥\
¯à¡C

¥|¡B°Q½×»Pµ²½×

¥»pµé £¥X¤Fspotlight ªº·§©À¡Ä Ã©w̧ q
¤@ºØ¥æ½Í¦¡ªº¤å¥óÀË̄Á¼Ò«¬¡A®Ú¾Ú¦¹¼Ò«¬
§ÚÌµo®i¤F¤@¾ã¦X©Êªº̈t²Î¬[ºc¡Ä Ã±N¦¹
¬[ºcÀ³¥Î©óBibCollection ¤¤¡A¦Ó«Øºc§¹¦¨
BibTeX agent ¨t²Î¡C¦bBibTex agent ¨t²Î



¤¤¡A§ÚÌ¾ã¦X̧ ê®Æ®w»P§U²z«¬µ{¦¡µ¥³nÅé
¤¥̧ó¡A¥H́ £̈Ñ²Å¦Ẍ Ï¥ÎªÌÓ¤H»Ý̈Dªº½×¤å
·j́ MªA°È¡F¦P®É¦b̈ t²Îµo®iªº¹Lµ{¤¤¡A§Ú
Ì¤]±°́Q¤F¹ê§@¤W¤@̈ Ç«nªº¦Ò¶q¡C

³z¹Lspotlight cues ªº«ØÄ³¡Ä Ï¥ÎªÌ¦b¬d
¸ß̧ê®Æªº¹Lµ{¤¤¡A¤£¦A»ÝnÂsÄý¹L©Ò¦³ªº
¤å¥ó¡A«K̄ à°÷±ö ì¦³Ãö©ó¬ḑ ßµ²ªG¤å¥ó¶°
ªº²Îp̧ ê°T¡C¬Û̧û©ó¶Ç²Î¥²¶·¤@½g½gÀËµø
ªº¤è¦¡¡Ä Ï¥ÎªÌ§ó̄à°÷́x́ ¤¹ï¥L¦³¥Îªº̧ê
°T¡F¦P®É±qspotlight ¤¤¡Ä Ï¥ÎªÌ¤]̄ àÀò±o¤@
¨Ḉ£¥Ü»P±Òµo¡A¥L¥i¥HÂI¿ï©Ò·P¿³½ìªº
spotlight¡A©ÎªÌ§Q¥Î³ö Ç̧ê°T̈ Ó́£¥X¶i¤@̈ B
ªº¬ḑ ß¡C
¥t¤@¤è±§ÚÌ¤]Åé»{̈ ì³]p̈ Ï¥ÎªÌ¤¶±ªº
¬D¾Ô¡A¦bµû¦ô¦U¶µ¥i¦æ¤è®×®É¡A§ÚÌ¾¶̈q
¥H³Ìª½Ä±ªº¤è¦¡¡AÁ×§K³y¦»̈y·N¤£²M¬Æ¦Ü
»~¾É̈Ï¥ÎªÌªº±¡ªp¡Ä Ã¥H¤@Ó¿Ë©M(user-
friendly)ªº¤¶±¡Ä Ó́£̈Ñ̈Ï¥ÎªÌ¦U¶µªºªA°È
»P«ØÄ³¡C·íµM¡A°²̈Ï̄à±Ä¥Î¹êÅçªº¤è¦¡¡A
«h§ó̄à¹ê»Ú¦aµû¦ô¤@Ó̈Ï¥ÎªÌ¤¶±ªº¦n
Ãa¡A³o¤]¬O§ÚÌ¶i¤@̈ B¬ã̈s̈ Ï¥ÎªÌ¦æ¬°¡A
¥H¤Î̈ä»P̈ t²Î¶¡¤¬°Ê¹Lµ{ªº¤@Ó«Ü¦nªº¤è
¦V¡C

¦b¥Ø«ë t²Î¬[ºcªº¹B§@¤W¡A§ÚÌ¤w̧ g
¥i¥H¬Ý¥X̧ g¥Ñspotlight cues ¤§«ØÄ³¡A©Ò±aµ¹
¨Ï¥ÎªÌ¦b¬ḑ ß¹Lµ{¤¤ªºÀ°§U¡C¬°¤F¶i¤@̈ B
´£¤É̈ t²Î¾ãÅéªº®Ǟà¡A§ÚÌ¥i¥H°w¹ï
spotlight cues ªº²z©À¡A¤Îagent ©Ò§Q¥Îªº̈â
¶µ̧ê°T-¤å¥óÄÝ©Ê»P̈ Ï¥ÎªÌ̄S¼xÀÉªº³]p¡A
¨Ó¥[¥HÀË°Q§ï¶i¡C
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