
꼞㛽㸐需סّطتبꪛ溪تجٞو
Fairy Devices Inc.

2021–10–07

1 哭釐
ꁿ䌑ס꼞㛽阋靣⭦槏䪫銉ס溪㺤芻再יכյ⠥☭氠٬㵵䎁氠٬氙噺氠לם䋀䌮ַ氠ꄫיַֽמյ꼞㛽㸐需طتب
䪫銉לםյ꼞㛽⟤⺴⭦槏٬蔦撬阋靣⭦槏٬㸐需⯜䕣עמّطتب꼞㛽㸐需ֿם־նױַי㙟עꓨ锡䙎סّ
溷ם⣨긖յ☭ꪨכ塌唩מ٤٘ب٭آؼِٖؤסדֵַסꫀ䖥槏㳔溷ם⣨긖յ㝂俙ؘؓؗعنخ٬ؘؓؗغ٭ـס
׀ךꪛ溪מ㵼儅ךյ鞋ֽך؆锡㎋ֿ簀םױױյלם⣨긖סיכّطتب圸䧯־ع٤ؾ٭٤َؤס
潨تؾةلמն杅ױ鞃僻יַחמꪛ溪偙岺ם㒘溷⫀סّطتبյ꼞㛽㸐需עךն勓畇ך枱岞ַג阋ַֿעכ
溷ך鏫ⵊיׄ⻔מ꼞㛽㸐需ّطتبꪛ溪㖪⻉סյ⪿㒘溷םꪛ溪מتجٞو撋掾䓜1*ױיն
꼞㛽㸐需סّطتب⪿㒘溷םꪛ溪סتجٞو嚣锡㎫ ס┫♧עتجٞوꪛ溪םն⪿㒘溷ױ獏מ1 ٭ؘنסח3
նױ圸䧯־ث

• ٤ؕاظ
• ء٤مؕذعٞو
• 鏫ⵊ

٤ؘة٭րֵؙך✄╭٤鉿ֹ٘بؠٚذ潲䱸ؕ٤כ٭ا٭ֵٗךր☭呬ցסססאّطتبյמ״㢼ױ
ךث٭ؘنסնַױ曫ꪛ溪وؕذعٞوיַט㕈מ٤ؕاظג尴㴻מն姌ױ٤鉿ַؕاظסցع
ذعٞوמն劄䔿ױꂉ繪ث٭ؘن䓜霂ךױꇖמ寊徙յ锡寛מ־ゼ꾴掾僻מ❿雄٭ا٭ٗ
նױ鞃僻יַחמ偙״ꅼכ㵼⫏סث٭ؘن⻄עך┫♧նױյ鏫曫ꪛ溪יַט㕈מ坎♐ס曫وؕ

2 ث٭ؘن٤ؕاظ
㡙䓜䙎嗱隍סאյ٤尴㴻ؕاظסع٤ؘة٭յؙ״潨溷㴻׀ג卸סّطتبעךث٭ؘن٤ؕاظ
նױ㵅偡כ׆ס┫♧עךث٭ؘنס׆նױ

• 꼞㛽㸐需סّطتب潨溷僻牞ⵊ٤ؕاظסع٤ؘة٭٬ؙ尴㴻
• 㸐需ٜסّ٭ٝنסٜ٭尴㴻٬㸐需ס؛ٛػب✑䧯
• WOZ偙䑑٭ا٭ٗמ雄❿雧닫
• 䖩锡מ䗎י┪阾繪ꂉ
מ㕈徙ֿ僻牞ס־׀薊ֹ䮴מֹסלֿّطتب꼞㛽㸐需ꪛ溪־׆յעמ箽◗免סث٭ؘن٤ؕاظ

*1 勓畇ךױֵׂע⪿㒘溷םꪛ溪تجٞو箩♃ךסն⠥չבאעיַֽמ❛◜ס枱岞ֿ沌םյ䖩勓畇ס鞃僻ֿ䓜עכױעיꮹױ؆ն㵅갾סꪛ溪עיַֽמյםױױ潸ꇙֿ溪气⺪茣䙎ֵֿױնגױ煝疴潨溷յ⠥☭סךꪛ溪تؾةلלם潨溷♧㜽סꪛ溪יַֽמյ勓畇ך箩♃ꪛ溪تجٞو䱿㟀ױֵעךס؆ն



㎫ 1 ꪛ溪סتجٞو嚣锡

յגזױ雾׀鉿יꃞ鱁ֿتجٞوյꪛ溪כֹױי״ꅼوشطتױױם㕈徙ֿ刺儦ס׆նךעַיזם
նױֵֿؠتٛגזֿ┪匡⮂ّطتبג▸庋ך׃ע׃ה
2.1 ꮟ㚜㵚鎇סّطتب泘氳
㢼מ״յ꼞㛽㸐需סّطتب潨溷僻牞מ䖩锡ֵֿ2*ױնך׆׆㴻ג״潨溷ֿ♧ꮳסꪛ溪ֽׄמتجٞو
նױםכ䭰ꓹ
꼞㛽㸐需סّطتب潨溷עכ
꼞㛽㸐需ֿّطتب卸׀ג䔢ⰺյ㲽㐂䟨聋յ㵅槁׀❿⡑յٗ׀ג٭ا٭䔔꼸סלם糹璻

2.2 ٤ؕاظסع٤ؘة٭ؙ
瞬㴻סّطتبג潨溷מ㕈٤ؕاظסع٤ؘة٭ؙיַט鉿ַױնؙעכع٤ؘة٭յ蔦⮿偂鉿ⳛ
╭✄ [1] յ״ג鞏꾴ꆤ鉿ֿםⶾ鞪כ٭ا٭ٗי需ꄼ⚶עّطتب꼞㛽㸐需סי⪡նױ䭰כ׆ס
מّطتبעع٤ؘة٭3նؙ*ױםײכֵךع٤ؘة٭ֿؙססאّطتبյ꼞㛽㸐需עיזכמا٭ٗ
㸐ֿ٭ا٭ٗי䭥ⷦח骭*4 նךꓨ锡ֿכ׆٤ؕاظמ䡩ꓨמַֹם⮗鎁׆յי氠⯈ׂױֹ
ס┫♧ע٤ؕاظסع٤ؘة٭ؙ 3锡筶־圸䧯ױ (㎫ 2攍)ն
ػخًٜ ؔطٛػخ٭ق䙎呬杅䙎סع٤ؘة٭ؙ [6]צ鉿ⳛס杅䖇溷٤٭ذقם [7]նًٜמػخ┞鬪䙎䭥

ױםמ薊ַֿ◙廠⺪茣䮴סّطتبגױյםמ潨溷ֿ僻牞סّطتبյךכ׆ג [8]ն
*2 꼞㛽㸐需ףףעّطتب潨溷䗄⻔٬긊潨溷䗄⻔מ⮔꿔ױն⯼脢ע㵅鉿ֿؠتذ׀僻牞סם❛ֻعشآزף◙笴לםّطتبյ䔿脢סַםךֹאע❛ֻף겧鞻㸐需לםّطتبךնס׆־⮔꿔ע䖩ׂםעךסםٛػؕفյ㝂ׂס꼞㛽㸐需ֿّطتب╋偙ס杅䙎ױַיֻ⤫נ⫆ն❛ֻף겧鞻㸐需ךّطتب✑䧯脢ס־✇ע潨溷陭㴻ַי◜ֿ㝂ַֹךն勓畇עך꼞㛽㸐需סّطتب潨溷僻ך┪גמ־ꪛ溪ꅼַֹכ״⯼䳀ך┫ס饗韢ꅼױ״ն
*3 꼞㛽㸐需ֿّطتب蔦⮿偂茣ⲇ蔦䔾䙎ⶥ⮔יכגז־םַיֻ⤫מյٗסا٭溪需䟨㎫ꈌ⮗מ槏闋յٗס٭ا٭鞏꾴ꇖ䧯佻䴈מ״ג䖩锡ם塌茣סع٤ؘة٭ؙףַיֻ⤫锡⚂彸ױגն
*4 ױצ⽿כٜظٜٓذ劻䔵ْ٤廠◙ַֹכֹցֵךⳛֹׂ׆յף✑亣ֹ׆䫱ׂրי㸐מّطتبֿ٭ا٭ٗ

[2]նْעٜظٜٓذ٤䖩塌唩ס㵅갾סⳛ✑婞牞מ儙ׂםעךַׄיյ以☭ⵊ [3]յؓؕؒنؼءبؓت٤ر٭ؚن[4] նױ阋ֻכֵך鉿ֹ㲽㐂♃♼סٜظٜٓذ٤ْס٭ا٭յٗכ薊ַ䮴ס㵅갾סյ塌唩י氠⯈ׂױֹة٭ْؕ镸⪛⩰ס٭ا٭ٗעع٤ؘة٭նؙױ䓺䧯י闋ꓡꄼס٭ا٭ٗםױױյלם꿔䱿ס־סם麃ꁿ
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ؔطٛلؓ յ焒镊镄־ַם٬焒־ַיז焒✇յ焒餟־ַם׀ך٬־׀ךֿ✇茣ⲇסع٤ؘة٭ؙ
镊٬舌镊לםնֿّطتب㵅갾מ䳀❵מ٤ؕاظع٤ؘة٭ؙتل٭ئ儙٭ׂٗ־י
նױ䖩锡ֵֿ䳀獏מ٭ا

ؔظٍ 瞠ףֵך٭٭متع٭ُتն־ס䝠㖥銨槁ך䩘嫘םֹסלצ٬㜽锶յׄ־锶סع٤ؘة٭ؙ
ٜٖؓةلյך┪גⳛꌃ脝䢩⺪ףֵךعشյٍٞؕٝوتؔظףֵךٛو٬ؓة٭ؾؕئ㜽镸յס✄
銨槁յ꼞㛽ס㛽鮐*5 յٚقס♑סא阋靣٬긊阋靣溷銨槁ؕס٤٘ب٭ؾع٤⻎鞪 ٬镄納٬׀םյֹ[9]
לם٭ٔزتؘة [10]ױ٤ؕاظն

㎫ 2 ס٤ؕاظع٤ؘة٭ؙ 3锡筶

ס׆ 3锡筶ֿ◦ַמ┞鬪䙎٤ؕاظמֹח⟛鉿ֹֿכ׆ꓨ锡6*ךնמ䪫銉溷㡙䓜䙎ס⯜笴脝䢩
嗱隍鉿יַט㕈מ焒锶םյ㸗ꪎ溷־ֵךסם㵅槁⺪茣יַֽמ䪫銉寊徙סյ槁㐂הםնױ䖩锡ֵֿ
ֹ䖩锡ֵֿױնסث٭ؘن٤ؕاظדג嫘갧עךյّطتبדױ圸䧯յؘؓؗعنخ٬ؘؓؗغ٭ـ陭阛յ꼞
㛽阋靣⭦槏ס䪫銉ꈷ㴻לם䪫銉긖סך⪽✄溷ם◜꽃עיַחמ嗱阧䖩锡ױֵע؆ն
ֵךס׀尴㴻מ韢槏溷־笴⯜ס䪫銉溷㡙䓜䙎צ潨溷յֽסّطتبע٤ؕاظع٤ؘة٭ؙך׆׆
ն؆ױֵעך陹ַך؆ꈷמ锡筶䚳䟨溷⻄ס٤ؕاظع٤ؘة٭յؙכն阋ַ䳕ַֻדׂי峜䟨מכ׆
նױ״כױמ┫♧峜䟨掾ס٤ؕاظع٤ؘة٭ؙ
峜䟨掾ס٤ؕاظع٤ؘة٭ؙ

• 꼞㛽㸐需סّطتب潨溷מ㕈٤ؕاظיַטն
• סؔظ٬ٍؔطٛل٬ؓػخًٜ 3锡筶ֿ┞鬪䙎٤ؕاظמֹח⟛ն
• 䪫銉溷㡙䓜䙎ס⯜笴٤ؕاظך┫סն

ظع٤ؘة٭նؙױ٤尴㴻ؕاظع٤ؘة٭ؙג鬪┞גז岚מ潨溷סّطتبֿם峜䟨מ掾ס׆
*5 ױֵֿ⻉㝤劳䬲ׂ㖪ס٭ا٭벀벣ֿٗסכ塌茣סյ㵅갾״ג劻䔵מ٭ا٭需茣ⲇٗ⚶ס瞏⻎כ☭עّطتبגז❈气㛽ס☭նױ尴㴻י锡筶脝䢩ס♑յע־סֹ❈꼞㛽ם塌唩溷յ־סֹ❈㛽סꪨ☭ס气מ㛽鮐ס䗎瞩ّطتب [11]ն❛ֻףյⷃ筙עךؠتذם嵣凞ס☭ם㛽塌唩溷ם⻉䧯꼞㛽ؠتذֹֿס䧯Ⲍ椙ֿ┪ֿױַיז־ֿכ׆ [12]ն
*6 ┞薭溷ם塌唩יַֽמ٤ؕاظס塌茣ؓؔطٛلכ㜽镸ٍؔظס גⲎֻػخًٜמ׆עיַֽמ٤ؕاظסّطتبյ꼞㛽㸐需מ坎⻎כסם鬪䙎ֿꓨ锡┞ס锡筶סח2 3锡筶ס┞鬪䙎脝䢩䖩锡ֵֿױն塌茣㜽镸כ┞蔹גֻ┰ػخַًٜםַי塌唩ׂטַ❈יזכמ٭ا٭ٗעյ佻곐忶鍨ⷦם骭ױַױיֻ┰ [13]ն
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նױםמ㕈徙ֿ僻牞ס־׀薊ֹ䮴מֹסלֿّطتبյ꼞㛽㸐需מכ׆鉿ֹמ⮗٤ꈌؕا
2.2.1 䴧☔יַחמ
ךעַյֵיכն☭ꪨ㕈徙ֹךַ偙ֿגꉌׄמ溷⯵⸮ע以☭ⵊםꇃ䍲יַֽמ٤ؕاظع٤ؘة٭ؙ
⻎כյ☭ꪨי㸐מّطتب꼞㛽㸐需ע٭ا٭յٗכֹױי״٤尴ؕاظع٤ؘة٭ؙי⛣מꪨ☭ׄד׀
ךהֿ٤劻䔵٭ذق鉿ⳛ茣ⲇםֹ [14]նֿם־槁㐂ס䪫銉寊徙עךյր☭ꪨםֹסցّطتب㵅
槁עס㎦곓ֵךյ篙卸ס٭ا٭ٗיכꇙ⾔䠊٬㝤劳䬲ׂ◜䡢ױַױיזםמ [15]նיזֿג꼞㛽㸐
需יַֽמ٤ؕاظع٤ؘة٭ؙסّطتبꇃ䍲ם以☭ⵊעꉌׄג偙ֿ7*ֹךַնדגյֵמױ☭ꪨ־
茣䙎⺪ֹױיזםמ٤ֿ㎦곓٘ب٭آؼِٖؤסכ٭ا٭յٗכֹױי٤ꈷ䫘ؕاظع٤ؘة٭ꇶַؙ
նך峜䟨ֿ䖩锡״גֵ
2.2.2 יַחמ㛙釤סع٤ؘة٭ؙ
㜽锶סع٤ؘة٭㖪⻉յؙ׀ך陭阛מ蔦氮عشٍٞעַ㖪⻉յֵֵך✄瞠גֻ⤫ؕٝوتؔظֿؔظٍ
ױֵע䖩锡ֵך٭ذفؓם气朮溷յ䖩ע㜽锶סع٤ؘة٭նؙױ䖩锡ֵֿ״尴י鬪䙎脝䢩┞ע
նױֵ鉿ֹꈷ䫘艩ײס㸐需מյ꼞㛽מ❈銨槁ٜٖؓةلסն㜽锶؆
2.3 WOZ٭ا٭ٗמ鍐❫鍱꽦
ך免掾ס׆նױ雄❿雧닫鉿ַמ٭ا٭ٗס״ג㡙䓜䙎嗱隍ס٤ؕاظյמ劄䔿סث٭ؘن٤ؕاظ
յיꯙ㜽ׄד׀ךע䔔꼸מ窢䍲ס꼞㛽阋靣⭦槏陭阛٬㵅鍮ّطتبյ־ךײס٤ؕاظע雄❿㸐骭ס
ꪨ☭䔢ⰺסّطتبյ꼞㛽㸐需״גס׆8ն*ױ鉿ֹ䖩锡ֵֿ❿雄ס⻉㖪ג✑ⳛמ槏䞯溷יז䕋מ٤ؕاظ
ֿ䬎ֹױככ׆նםֹס׆偙䑑 Wizard of Oz (WOZ) מWOZך䩘꽄ס┫♧עמն⪽✄溷ױצ⽿כ
նױ雧닫㵅偡٭ا٭ٗ

• 雄❿雧닫ס״גס徙⤫
– 雧닫氠ס欎㘶圸碎ّطتب٬ꪛ溪
– 㸐需؛ٛػب✑䧯

• 雄❿䭰埉ס瞬㴻
• 雄❿雧닫ס㵅偡
• 雄❿篙卸ס⮔卥כ鞏꾴ס崟ַ⮂
նךעַי㵅槁ֿכ׆ס┫♧յעמ雄❿雧닫箽◗䔿٭ا٭ٗ
כ׆ꇖ䧯מ雄❿雧닫٭ا٭ٗ

• 雄❿㕈徙ֿ㴻ױ
• 偂ֿ䕑⮿ס־ַך؆ꅼךث٭ؘنס٬姌־ֵך⮗٤ֿꈌؕاظع٤ؘة٭ؙ

陭ّطتبיַֽמꮳ♧ث٭ؘنյ姌כֹױי״ꅼتجٞوꪛ溪ױױַםַיזױ雄❿㕈徙ֿ㴻ך免掾ס׆
*7 塌唩עמ☭ꪨעכ沌גזם塌唩סיכ焒䙎䞯㴻כֵך׀阋ֻױնע◜ס׆յⳛ朮ꇃ䍲מ以☭ⵊי䯚ֻכյⳛ朮ס焒䙎ס槏闋㡢ׅ־◜ַֹכֹױי槏闋ױ־׀ך؆ն☭ꪨעכ沌ם焒䙎䭥הյח־յ☭ꪨ٤٘ب٭آؼِٖؤכ⺪茣ם㲽㐂יכ꼞㛽㸐需٤ؕاظع٤ؘة٭ؙסّطتب鉿ֹֹך׀ն
*8 簡阛溷塌唩㳔肪ٓיזכמّطتبֿٜظ勓鮐溷ם䔢ⰺ卸ַיג㖪⻉עמյWOZ 偙䑑٭ا٭ٗמ雄❿雧닫ֿ䟨⽱ַםם⺪茣䙎ױֵն❛ֻףյ杅מ⯜笴ַםס寯氠ס겧鞻㸐需סّطتب㖪⻉עמյWOZ 偙䑑٭ا٭ٗך雄❿雧닫鉿יזםյؙס٤ؕاظع٤ؘة٭陭阛ס㡙䓜䙎雄❿עכ׆곓ֹךַնםֹס׆㖪⻉עמյ勓עوشطت䖩撬溷ױםמכ׆وش؞تמն
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阛٬ꪛ溪ס枱岞סלם⫐溷锡㎋յֵעַꪛ溪ّ٭ز㜽ס־䟨锶לם㜽溷锡㎋מ㕈徙蔦✄ֿꃞ鱁ֹױי⺪
茣䙎ֵֿױնס׆גױ免掾ךյ尴㴻٤ֿؕاظع٤ؘة٭ؙג㡙䓜ס־גזֵך嗱隍鉿ֹֿכ׆ꓨ锡ךն
㖪ג僻⮿ֿכ׆ַםַיז岚מ潨溷עַյֵַםַי鬪┞٤ֿؕاظع٤ؘة٭篙卸յؙס雄❿雧닫٭ا٭ٗ
նַדׂיז䍲鉿⫙٤ؕاظع٤ؘة٭ؙעמ⻉
2.3.1 梪㗞啶疣ّطتبכꝧ氦
ֵע겧꼞מյ⽟㎪־㺑㜽־⫏㵍ך欎㘶םֹסלֿّطتبնױ欎㘶圸碎鉿ַסյ雄❿雧닫氠מ״㢼ױ
ם־ֹל־ס㎇׀յⳛ־☭鏿俙־☭┞ע٭ا٭ٗך枱岞םֹסלגױյלם־סַֿ☭סַׂלյ־ס
նױ䖩锡ֵֽֿׂיⵊ✄⪾ך免掾ס׆յךסםמꓨ锡ך┪圸䧯尴㴻ّطتبյע־ס❈氠ל
״ג茣䙎ֵֿ⺪偙ֿ㜟需骭ⷦס٭ا٭յٗףם欎㘶ֿ沌ךّطتب꼞㛽㸐需⻎յמ [16][17]յ劄
箽溷ם鏫曫ֿٛٛت٭䔿מ⯈氠欎㘶⺪茣ם碃㎪ך⫙槁ֿכ׆㟱כַױ阋ֻױն❛ֻء٤لٛף
脝ֻֿכ׆氠⯈雧닫欎㘶ג欎㘶埛以םֹס׆עַյֵלם噺㖪✑ס٬䈰㖪⫏٬㺤獏⚶㖪٬뉭圸ّ٭ٜ
նױ氠❈ꂉ繪יַֽמث٭ؘنסյ♧ꮳע雧닫欎㘶ג⤫徙ך׆׆նױ
ն嗱ױꪛ溪鉿ֹ䖩锡ֵֿّطتبסյ劄⛼ꮹס״ג雄❿雧닫㵅偡٭ا٭ٗמյWOZ偙䑑מ
阧מ٤ؕاظסع٤ؘة٭ؙג岚ّطتبסوشؓؠشٓיז❛ֻף [18]ꪛ溪ױն鏿俙٤ؕاظס锡筶
㜟ֻׂ׀닫㝕✄٭ا٭ٗס✄⪡ّطتب㜟ⵊֿם־ס٤ؕاظסꌃסյ┞ꌃעّطتبג圸䧯יזמ
ױַי焒ֿכ׆ [19]ն杅ⷦס٭ا٭ٗעؔظٍסع٤ؘة٭ؙמ骭מ㝕ם׀䔔꼸ֻ┰⺪茣䙎ֵֿ״גյ
⺪茣ם碃㎪ך鏫曫ך䞯㴻כؔظַٍיꁿַס⯈氠ֿכ׆劳כַױ阋ֻױնًؙٜסع٤ؘة٭
٤ؘة٭ؙמյWOZׂױ٤ֿ劳ؕاظג蔹⻉מٜظٜٓذ٤ْס㺽٭ا٭ٗם锡╭潨溷סؠتذעػخ
ך嬟鼛㵅닫ֿ劔ⲯסع [20]ն㸐需ס✄닫ס鮐䈱⺯סع٤ؘة٭ؙ锶ג潨ٜٖؓةل銨槁[21]ّطتب
꼞㛽ס㛽鮐 מ骭ⷦס㸐需阋靣銨槁ٚقնַדׂי⤫徙סגז䕋מ٤ؕاظع٤ؘة٭յؙעיꫀמ[22]
㶐┰ךסױյّطتب䔢ס☭ꪨֿ祔ⷃם亣✑ךׄד㵅鉿䭰獏׀ךⳛ׀ֹ׀ם [23]յLEDס債㴻٤٭ذق
僻忶ס նֹךַױ偙ֿ㟱גַֽי㵅槁ך免掾ס׆עלם[24]

WOZّطتبסꪛ溪עיַֽמյّطتب䔢ס☭ꪨס㲽㐂מ٭ا٭ٗ䟨餟ֿכ׆ַםꓨ锡ךն״גסאյ
նַדׂי峜䟨מ掾ס┫♧מ╭

• כ׆ַם锶ֻעꪨ☭ס䔢ّطتبյֿ锶ֻעؔظٍסع٤ؘة٭ؙעמ٭ا٭ٗ
• כ׆ֻ׆臝מꪨ☭ס䔢ّطتب㛽ֿס٭ا٭ٗ
• ٬䗎瞩倀䲔؛ٛػبכ׆鎢ⲙֵֿס״ג䗎瞩ꈷ䫘ّطتبיז岚מ؛ٛػبꪨֿ☭ס䔢ّطتب
鼥ع٤ْٖ؞غגյ䗎瞩倀氺긖┪ךꈷ祔ⷃלם٤٘ب٭آٛوؓם

כؔظٍסع٤ؘة٭ؙעך免掾ס׆նַדׂי氠❈סַס⻉ꌬמ״גס雧닫㵅偡ע٭٭متؠُؕ
䱸籽יׂםַיյٍמ٤ؕاظסؔظ岚יׂםַיז圸ַױ؆ն❛ֻכؠُٜؕ٭ٍף㸯㒘٭٭متյ
նֹךַי氠ַعشجغشىעֵַ

WOZّطتبֽׄמ䗎瞩ס꼞㛽ס气䧯עיַחמյؙס٤ؕاظع٤ؘة٭偙ꓹמ䗎ס־חַׂיꈷ䫘艩ֿ
脝ֻױն❛ֻ״◙ףꜗ꼞יַֽי꼞㛽⫙气յّطتب䔢ס☭ꪨֿ⪜ⲇ־عت؞طג꼞㛽⻉䧯յ
تبյי䗎מ׆նךלםյֹ❈ױױסא㛽סꪨ☭ס䔢ّطتبյֹ❈י㛽㛽鮐㜟䳕סꪨ☭ס䔢ّطتب
յ־ⲇ⪛عت؞طյ־ꈷ䫘־┪䗎瞩倀氺긖־䖩锡ֵֿ✑亣מֹסלّطتبꪨֿ☭ס䔢ّط
㛽ך溪㛽־ֿ尴9*ױױն

*9 꼞㛽㸐需עךّطتب䗎瞩ֿء٤ِؕذס嚋י״ꓨ锡ךյ僃ꇃׁגꆬמ٭ا٭ٗכגׁ┮⟤䠊גֻ┰┮彸ױגֻ┰ն״גסאWOZס雧닫עךյ劄箽溷ם鏫曫ך䪫銉溷מ⺪茣ם䗎瞩ꅋ䍲⺪茣םꮹ⫙槁ֿכ׆劳ֹךַױնWOZ նױ䖩锡ֵֿ尴㴻יꆬ䐤脝䢩ס׆յء٤ِؕذס䗎瞩סّطتب
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ך雄❿䩘嫘ם劔ⲯעյWOZך⻉㖪氠⯈ّطتبמ免⻎ֿا٭ٗס☭鏿俙ֽם [25]ն
2.3.2 㵚鎇ס凂磝ײ婊㲊؛ٛػب٬⛼䡗
籽ַיյؙמ٤ؕاظסع٤ؘة٭岚יז㸐需؛ٛػب✑䧯ױնWOZס㵅닫ّطتبיַֽמ䔢ס☭ꪨעյ
ױעך׆׆յֿױ脝ֻֿײ卽篁םױױעמն㸐需⯜䕣ױ㸐需鉿ַכ٭ا٭ٗיז岚מ؛ٛػبס׆
מ״גס鞃僻סյ嚣䗻澈汻ע鞃僻ַ霄עך׆׆10ն*ױ脝ֻײ卽篁ס״ג槏闋מ溪需塌唩٭ا٭ٗע
ٜ٭䗎瞩尴㴻ٜכⲇ⮂⪛םֹס┫♧עךײ卽篁ס׆նױי撋掾䓜ײ卽篁ַֹכعشٞت٤٬٘ب٤ط٤ؕ
脝ֻױն
⪌ⱱ ״㴻عشٞت٤٬٘ب٤ط٤ؕס溪需٭ا٭ٗ霼餟ֿّطتب
⭳ⱱ ״䗎瞩倀㴻צ٤յֽ٘بؠؓם㵅鉿⺪茣סّطتب
㵚鎇ٜٜ٭ ״㴻ٜ٭ٜס־ꈴ瓌מ枱䡢סלյⲇ㵅鉿⮂סלյמ免גז皑ׄ⺇ⲇ⪛ֵך枱䡢ֵ
ցغ٤ُؤ牞霼ٜ٭ٖةآتցրغ٤ُؤׄ♕ր攍僻ףֻ❛յ⽱䟨㎫䟨ס٭ا٭ٗע٤٘ب٤ط٤ؕ
ֹס׆նױ䮕ֿׅלם뉭ցր傽♕ց⩰׀ր鉿ףֻ❛յךס潸䓜מ㜟俙עعشٞتնױ䮕ֿׅלם
㎇ꉌյ刺儦⼔٤٭ذقס溪需٭ا٭ٗםյ㝂甦㝂坎ךכ׆䊟濪מ⺴阾ם溪需곐俆溷٭ا٭ٗמ
ױ [27]նWOZ偙䑑עך☭ꪨֿ債㴻عشٞت٤٬٘ب٤ط٤ؕס⮿偂յء٤مؕذعٞو♧ꮳעך塌唩㳔肪ٓ
նױםמכ׆䱿㴻ך蔦ⳛמלםٜظ
״גגז־ם׀ך溪需ֿ槏闋٭ا٭րٗףֻ❛նױ٤尴㴻٘بؠؓם㵅鉿⺪茣ֿّطتبך׆׆յגױ
ցր✑㜽ꌃ塌㊭亣מ״גׄ♕ցր攍僻牞霼־ַ䟨㎫ֿ婞גցր䱿㴻➶䍲溪需⫙מ٭ا٭ٗ
بյ㸐需י雄❿雧닫ꄼמնWOZױ䮕ֿׅלםցوشؓعت㴻ٛ◙ס♕傽ס杅㴻־٭ر٤ٝ
ױ⮂崟ַ־ַםֿ悁מ٤٘بؠؓ׀⺅յ־䗎ꂉםֹסלֿ٭ا٭ٗי㸐מّطت [28]ն
յ㎷㴻倀յףֻ❛նױ偙岺ֵֿס־חַׂעמ偙♐ס⤫徙סն䗎瞩倀ױ䖩锡ֵֿ״䗎瞩倀㴻סّطتبמ
٤مؕذعٞو٬䗎瞩倀脝ֻֿ☭ס䔢ّطتبעך雧닫٭ا٭ٗמ倀յWOZع٭ٝو٤طס׀חعشٞت
նױ偙岺ֿ脝ֻסלם䗎瞩倀气䧯鉿ֹյמٜظ塌唩㳔肪ٓעךꮳ♧ء
劄䔿מյ㸐需ٜסٜ٭㝕卽尴ֽׂי״䖩锡ֵֿױնעّطتب㸐需ס嵣מ䗎ג枱䡢䭥כ׆ח䞯㴻
ꈴמ枱䡢סלמյ姌ⲇꈷ䫘⮂םֹסלמ免גׄ♕ׄ⺇ⲇ⪛յֵיַֽמ枱䡢յֵעכٜ٭ն㸐需ٜױ
瓌־銨ױն⪜ⲇכ⮂ⲇמ٤ؕاظع٤ؘة٭ؙע䕋יז粵耇溷מ㴻聋ַדׂיնًؙٜסع٤ؘة٭
מ骭ⷦ䕑ֿا٭ٗ־ؔظ溪需յٍגׁ僻炣┮גׁꩽ⫩ֹם䴮ؔطٛل溪需յַؓם蔹⻉מػخ
詇ַם׃אׂ溪需עלם䡩ꓨמ嗱阧յꯙ㜽䖩锡ֵֿױն┞偙ס׆ך嫘갧עיַֽמյWOZ偙䑑מ
ע䖩锡脝ֻٜ٭ٜם粵耇溷ךױյ箖ꌃֵך⮔ⶥףַי׀ך⤫徙ֿ؛ٛػبס״ג雧닫㵅偡٭ا٭ٗ
עⲇ⪛ׄ♕ׄ⺇ך枱䡢յֵףֻ❛ն؆ױֵ 1ꄼמײס⯜ꮹױ־ַיזױי؆նדגյ
דׂי⤫徙؛ٛػبס٤٘ب٭ؙٛفם⮔ⶥמ״ג㡙䓜䙎嗱隍סػخ٬ًٜؔطٛلؓסع٤ؘة٭ؙ
ַնס٤ؕاظع٤ؘة٭ؙכַם嗱隍ֿ┮ⶥ⮔ֹױיזםמסם⺪茣䙎ֵֿױն
ךت٭ي؛ٛػبעךث٭ؘن٤ؕاظյמ⻉㖪䗎瞩尴㴻יזמ塌唩㳔肪עךꮳ♧ء٤مؕذعٞو

WOZ偙䑑٭ا٭ٗמ雄❿雧닫鉿ֹעכ׆⺪茣ךնםֹס׆㖪⻉עמյ塌唩㳔肪ٓכٜظ徙⤫ٛػبג
גն؆ױֵעך祔ⷃעס嗱隍鉿ֹס٤ؕاظع٤ؘة٭յؙ״ג茣䙎ֵֿ⺪םמסג곐ׄ־ֿ؛

*10 POMDP[26]עךꮳ♧ء٤مؕذعٞو յWOZעמ⻉㖪םֹס׆նך劔ⲯעײ卽篁סⲇ⮂յ⪜ⲇ٬יזֵך⻉㖪簡阛溷䩘岺氠ַסלם նױֵֿ⻉㖪ַם雄❿雧닫ֿꈌ٭ا٭ٗמWOZמ♑ס׆նױַיꯙ㜽־脝䢩עך׆׆յעיַחמّطتب겧鞻㸐需מت٭ي❛氠ףֻ❛նױوش؞تעوشطت勓עמ⻉㖪סّطتبն겧鞻ך茣⺪ֿכ׆雄❿雧닫㵅偡٭ا٭ٗך䩘꽄סյ⻎坎גױնַדׂי䳕ֻ׀翝מ㸐需⯜䕣簡阛溷䩘岺ױױג粪䭥ײ卽篁סⲇ⮂յ⪜ⲇ٬עךꮳ♧ء٤مؕذعٞوնַדׂי氠ַٜ٭㸐需ٜג陭㴻ך䩘☭עך雄❿雧닫٭ا٭ٗמ
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նױ䖩锡ֵֿ侉ㄌٜظ塌唩㳔肪ٓיꂉ٤繪٘ب٭ٝطյؕיַֽמث٭ؘنء٤مؕذعٞوיזֿ
2.3.3 鍐❫䧗嘅
氠❈ّطتب曫وؕذعٞوעךث٭ؘنء٤مؕذعٞوגױյיזמWOZ偙䑑עךث٭ؘن٤ؕاظ
٤٬ؕاظع٤ؘة٭ؙךث٭ؘنסչ⻄ע潨溷ס雧닫ס׆նױ雄❿雧닫㵅偡٭ا٭յٗיזמכ׆
㸐需ٜٜ٭陭阛յوؕذعٞو曫ّطتب潨溷מ岚יז雄❿ךכ׆ն㸐需ٞסء겏٬⮔卥מゼ꾴溪
锶כ׆ꓨ锡ֿךյꪛ溪מ✄⪡عؠؘةٞو廌יזꈌ⮗ם雄❿鉿ֹעמ״גյסל瓦䍲ס寊徙ך꼞㛽㸐需ب
նױ雄❿鼎ֿ脝ֻםֹס┫♧ףֻ❛նך㕈徙ֿ䖩锡ג鬪┞廠־ַי׀ך潨溷ꇖ䧯סّطت

• 債㴻ס匛⚂┫יַֽמյ債㴻ؠتذס⫑怐ם㸐需מ闋尴־ג׀ך闋尴סؠتذג׀ךⰺ⻉לם
• לםء٤ِؕذג״ⰺ⻉յ頇סؠتذגז־ם׀ך闋尴־ג״闋尴頇ؠتذך׆לחַֿ٭ا٭ٗ
• 镸雄❿Godspeed╭מ٭ا٭ٗג鞪吉岺氠ַع٭آ٤ؓ 㹷䍲 [29] 㴻溷䡢䍲㹷䍲⻲عشٍٞ [30] ם
ױ氠❈雄❿㹷䍲ַי㡙䓜䙎ֿ牞霼כյ䌮ׂ⟤꾙䙎ל

雄❿㕈徙עյ㵅鉿⺪茣ם雄❿䩘꽄ױםףׄםךסגז⛘؆ն❛ֻףյ䬂骭溷ם倀皹גזֵךׄדյ詇
յכַם雄❿㕈徙ֿגն┞鬪؆ױַיꈌע㕈徙םכ镸廠ֿ䖩锡סյꩽ劻ꪨגַי槁䙎姊ַ⫙ס廠㴻ׂ
ꪛ溪阛氺ֽׄמ槁㐂㐌锶㝤ױֵֿؠتֹٛױיזն
脝ֻיכ䭰埉ם㴻ꓪ溷לם椙ⷃ靣靯ס窢䍲꼞㛽霼餟ס䪫銉锡筶⻄עיַֽמث٭ؘنء٤مؕذعٞو
םꮹעכ┰㶐מ劔䟨מ┪⻔ס❿雄ס✄⪡ّطتبֿאյֿךꓨ锡עכ׆״窢䍲둚ס׆նױ
ַ掾עמ峜䟨ֿ䖩锡ךնֵ锡筶䪫銉ם־ס窢䍲⻔┪עյٗⷦס٭ا٭骭㜟ֻסלⲯ卸ַםׯ⺪
茣䙎ֵֿױն┞偙ך杅㴻ס锡筶ם־סꇙַֿٗⷦס٭ا٭骭מ尴㴻溷מ㝕ם׀䔔꼸ֻ┰㖪⻉ױֵ
[19]նיזֿגյ⻄锡筶䪫銉ס窢䍲מֹסלّطتبע侉ㄌ־ַף焒עמ״ג劔氠ֿךյطتب
նַדׂי峜䟨מ◜ַםםעמ劂♣ס❿雄ס✄⪡ّ
2.4 域ث٭ؘن鶟ס־׀׳⮭了
նךעַי㵅槁ֿכ׆ס┫♧յעמ箽◗免ث٭ؘن٤ؕاظ
כ׆ꇖ䧯ךث٭ؘن٤ؕاظ

• 꼞㛽㸐需סّطتب潨溷מ㕈٤ֿؕاظסع٤ؘة٭ؙגַט㴻ַיזױ
• 雄❿氠ס欎㘶ֿ俠ַյ雄❿㕈徙ֿ㴻ַיזױ
• ַי篙卸ֿ䕑ס雄❿雧닫٭ا٭ٗ

牞霼ֿכ׆ַיꇖמ寊徙劻䔵צյֽכ׆ַיז岚מյ潨溷כ׆ַי鬪┞٤ֿؕاظع٤ؘة٭ؙ
նױ㵅偡ꂉ繪ث٭ؘن٤ؕاظյךױ׀ך
նױ䖩锡ֵֿ锶潲✄潨溷蔦סّطتبյ꼞㛽㸐需עמ⻉㖪גז蔷מ偂⮿םֹס┫♧յגױ

• 䪫銉溷⯜笴脝䢩כ劻䔵ג寊徙ך潨溷ꇖ䧯ַם׀ך
• 劻䔵ג寊徙ך潨溷ꇖ䧯עמ״ג䪫銉溷⯜笴彸ַםג
㖪⻉עיזמյ槁㐂ס䪫銉寊徙䞯㴻عؠؘةٞو锺埛מ㸐יꪛ溪عؠؘةٞو蔦✄ס潨埉ֿꇃ㝕ֵך
⺪茣䙎ױֵնםֹס׆㖪⻉עמꪛ溪عؠؘةٞو蔦✄锶潲䖩锡ֵֿױն٭ٗךث٭ؘن٤ؕاظ
ך؆ꅼמث٭ؘن鏫ⵊء٤مؕذعٞوױױגゼ꾴锶ꇃׇםꓨ㝕םֹס׆յכַם鉿❿雧닫雄٭ا
նױֵֿؠتֹٛױ
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3 ث٭ؘنء٤مؕذعٞو
㵅槁יכّطتب✑ⳛמ㵅갾ع٤ؘة٭ؙג٤ؕاظךث٭ؘن⯼ע潨溷סث٭ؘنء٤مؕذعٞو
նױ㵅偡כ׆ס┫♧עךث٭ؘنס׆նךכ׆鉿ֹ❿雄סאյ

• 㸐需ٜٜ٭✑䧯
• 陭阛٬㵅鍮ّطتب
• 雄❿雧닫٭ا٭ٗ
• 䖩锡מ䗎י┪阾繪ꂉ

勓ث٭ؘن箽◗免עמյؙ٤ֿؕاظع٤ؘة٭㸐需ّٜطتبצֽٜ٭陭阛מ訒כꁎױյ㵅갾מⳛ✑و
尴㴻יכ坎♐曫وؕذعٞوյיׄ⺇篙卸ס雄❿雧닫٭ا٭նٗךעַי曫ֿ㵅槁ء٤مؕذعٞ
նױײꅼמث٭ؘن鏫ⵊ
ّطتبמն杅؆ױֵעך噺✑ם蔦僻עכ׆׳ꁎכ訒מ陭阛ّطتب٬ٜ٭٤㸐需ٜؕاظع٤ؘة٭ؙ
⻔鲧ס٭ا٭ٗכ٤ؕاظع٤ؘة٭յׂؙ׀յ⠥☭䈼ֿ㝕⣨긖ֵַֿׂמ׀ח廠ֿ◙ע❿雄ס٭ا٭ٗ㸐מ
潸◦✑氠ֵֿם鏿겧עמ [31] 陭עךث٭ؘنյ勓יזֿגնױםמ雧鉿꜔靯ֿ䖩锡־ם㸴־յ㝂״ג
阛٬㵅鍮٭ا٭ٗכ雄❿雧닫繪ꂉֿכ׆ַׂי┪⻔ؔطٛ؛ؠסّطتبיזמכ׆锡寛ױն
3.1 㵚鎇ٜٜ٭⛼䡗
նגױ䧯✑؛ٛػبס״גס雧닫٭ا٭ٗמյWOZ尴㴻ײ卽篁סٜ٭㸐需ٜעךث٭ؘن٤ؕاظ
䧯ֿ✑סٜ٭ն㸐需ٜױ䧯✑ٜ٭㸐需ٜם粵耇溷יַט㕈מײ卽篁גյꈷ䫘עךث٭ؘنء٤مؕذعٞو
⮴㎇ךׄד㴞◗עכ׆յױֵל؆כ؆նٗ٭ا٭雄❿מؠشفغ٭ؔنמ㕈ׂט㸐需ٜסٜ٭侉ㄌ
繪ꂉ鉿ֹ䖩锡ֵֿױն❛ֻףյ䞯㴻ס٭ا٭ٗגז־םַי鉿ⳛ11*٤٭ذق ־׀㸐䗎מֹסלמ
尴㴻յ㸐需ٜמٜ٭儙ֿכ׆ַׂיꓨ锡ךն
茣䙎ֵֿ⺪ׄ־溪阋ֿ䫋ׅם溪阋٬侍业溷ם⮗ꈌ┮־٭ا٭յٗעמ⻉㖪ֵך杅㴻㝂俙┮ֿ٭ا٭ٗ
ױ䖩锡ֵֿ尴㴻־㸐䗎מֹסלյמ薊ַ䮴ס٭ا٭ٗםֹס׆նױ [33]ն
㸐需ٜסٜ٭尴㴻יַֽמյךث٭ؘن٤ؕاظ尴㴻٤ֿؕاظع٤ؘة٭ؙג⮿偂ס㕈徙ױםכնطتب
םמ٤ؕاظյך嫘갧ס׆նַדׂיז峜䟨䩧מַֹם薊ַ䮴גꆌ莈־٤ؕاظع٤ؘة٭ֿؙّ
ַ塌茣ꃯⲎלםյ㖪䓜ג溷ס٤ؕاظع٤ؘة٭ؙם㜟剳עꉌׄױםףׄם؆ն
3.2 錃銶ّطتب
꼞㛽㸐需עّطتبյؙמ٤ؕاظع٤ؘة٭㕈יַט韢槏溷מ陭阛ױםףׄם؆ն阋ַ䳕ֻتبכ
اظع٤ؘة٭ؙע陭阛ם⮗ꈌסّطتب꼞㛽㸐需יזֿגնך◜ַֹכַםַׄעי״尴מ陭阛䚳䟨溷ّط
鞃ع٤َؕס┪陭阛מյ姌♃圸䧯箩ّطتبם㒘溷⫀ױյעך┫♧նױםמסגזם沌יזמ٤ؕ
僻ױն

*11 ױ٤ֿ脝ֻ٭ذقםױױյלםגכֹֽ❈塌茣ַםַיյ䞯㴻ג氠❈מ靣䓪꾗緽ַם׀ךյ霼餟גזםׂם־瞔ꇓֿסךױꇖ䧯ؠتذյגז־ם־ֿء٤ِؕذׄ־յ需יכ鉿ⳛס䞯㴻㜽ס٭ا٭ٗ [32]ն
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3.2.1 ⪯㑔氳ّطتبם啶䡗
׆䪒ַյיכع٤ؾ٭٤َؤ锡筶䪫銉⻄ס꼞㛽阋靣⭦槏עך׆׆նױ♃圸䧯箩ّطتبם㒘溷⫀עױ
ն㎫ױ濪潨מ嵣ס䝠㖥סꪨع٤ؾ٭٤َؤס 3 ٭ذ٤ؕך׆׆նױ圸䧯㎫銨ّطتبם㒘溷⫀ע
㜽ꌃגױնױ銨לם٭٭متյؠյLEDյُؕؕٝوتؔظ瞠✄յעت٭ؘن API٘بؠֿّؓطتبעכ
٤㵅鉿تجؠؓמ״ג㜽ꌃتل٭ئ銨ױն❛ֻף뉭呾⫐סّطتب㖪⻉עמյ篑鴤嗱筺 APIֿ霂䓜
նױ鞃僻מ祔ⷃך┫♧יַחמ锡筶䪫銉⻄ס♑סאնױ

㎫ 3 ⪿㒘溷ّطتبם圸䧯

⯥⭚杼 ״גס⮂䬂ס溪需٭ا٭նٗױ⮂⺅溪需ס٭ا٭ٗذ٭ظם䖩锡־꼞㛽ג䕑⺅־ؠُؕ
י䗎מ氠欎㘶⯈סّطتب䪫銉סלם⮂յ蔦䉁溪需䫅⯜յ겧꼞䫅⯜յ媘꼸䫅⯜յ꼞徎⮔곐յ꼞㛽ⶓꪨ䬂מ
ꈌ㴿ꈷ䫘յ❈氠ױնמյٗס٭ا٭㸐ّطتب溪需غ٭٠ؠؘؕؗמ״ג⯁⮿ײס嗱焒ֿ氠
նױֵ⻉㖪ַ

ꮟ㚜鏀閁 氠ַֿלם阋靣霼餟յ需脢霼餟ٚق䠊䝠霼餟յיⲎֻמն꼞㛽霼餟ױ㜟䳕מ溪需蔦撬阋靣٭ا٭ٗ
նױֵ⻉㖪

䙫㍲杼鉮 蔦撬阋靣יכ銨٭ا٭ٗג溪需ס䟨㎫䱿㴻ױն
㵚鎇⯆䐒 סאյٜظյ塌唩㳔肪ٓت٭يٜ٭նٜױ٤尴㴻٘بؠؓסّطتب־䟨㎫ס溪需٭ا٭ٗ

䗎瞩溪需յ瞠ّطتب亣✑յסتل٭ئ㜽ꌃעמ٤٘بؠؓ׀ն尴㴻ױ䩘岺ֵֿסלםغشٛهؕـ
նױױֿלם٤٭ذقⳛ✑յLED僻忶ס┪ؕٝوتؔظ٬✄

銧鏤榟䡗 מٜظյ塌唩㳔肪ٓت٭ي❛ն㎷㴻倀յ氠ױ䧯✑溪需倀ّطتبג䗎מ٤٘بؠّؓطتب
气䧯סלם䩘岺ֵֿױն

ꮟ㚜⺬䡗 նױ气䧯ذ٭ظ꼞㛽־溪需倀ّطتب
յ㎫י䗎מ٤ؕاظع٤ؘة٭ؙ ֿع٤ؾ٭٤َؤסն┪阾ױֵ⻉㖪םמ圸䧯ّطتبם沌עכ3
նױֵ⻉㖪םכ䖩锡ֿع٤ؾ٭٤َؤס♑גױյꮹעכ氠❈י
3.2.2 啶䡗סؘؓؗعنخ
ס陭阛ّطتب 1 عتٛع٤ؾ٭٤َؤם⮔䖩锡ⶥהםնך尴㴻ס圸䧯ؘؓؗعنخյעع٤َؕסח
םמゼ꾴י䓜ⰺסյ阛砯魕徎יַחמع٤ؾ٭٤َؤ⻄նױ䖩锡ֵֿ偂⮿ꅙ䶏偙岺ם⮗յꈌوشؓ
٭ـג䔢ⰺ卸סت٭ؘن٭ذ٤ؕ٭ا٭յٗ״גכ锡筶䪫銉䖩锡םױױעّطتبն꼞㛽㸐需ױ
նױ㖪⻉ֿ㝂չֵַם׀槏㵅鉿⭦סיךׄדױצ⽿כغؕئع٤ؓؕٚؠעך┫♧勓✄ؘؓؗغ
עכع٤ؓؕٚؠףףյ״גסאնֹך㝂ַכ׆تجؠؓמتل٭ئ㜽ꌃך篑氮عشؾ٭ذ٤ؕגױ
٬ع٤ؓؕٚؠع٤ؾ٭٤َؤ⻄նױ氠⯈ױצ⽿כغؕئ٭ف٭ئעך┫♧阛砯魕徎ס┪غؗٚؠמ⯁
ِؕذםֹסלךꪨ٭ف٭ئ٬ع٤ؓؕٚؠע׆նױםכꈷ䫘םꓨ锡ע־ꏕ翝מהלغؕئ٭ف٭ئ
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㵅鉿ꅋ䍲յכ阛砯魕徎כ䖩锡ֿع٤ؾ٭٤َؤ⻄նױꫀׂ׀㝕מ־⟥⺇ꃻذ٭ظםֹסלյךء٤
䖩מ״ג٤㵅槁٘ب٭آؼِٖؤם怐⫒ךյ蔦撬ء٤ِؕذ溪气כثؕئסذ٭ظꪨ嵣ع٤ؾ٭٤َؤ
锡כ٤٘بؠّؓطتبם陵㵼סלםب٤طؕٝ锡㎋Ⳟ呾יյסع٤ؾ٭٤َؤ圸䧯尴㴻ױն
3.2.3 鹟䥃סّثٛإ٬ٜٜؓظٓ
⻄锡筶䪫銉סّثٛإ٬ٜٜؓظٓסꈷ䫘עյّطتب陭阛┪ֹס ظع٤ؘة٭ؙעױնךع٤َؕסח1
סאնױ䖩锡ֵֿמ־锡寛◜꽃僻㸐מյ⻄锡筶䪫銉יַט㕈מײ卽篁סٜ٭㸐需ٜצ٤յֽؕا
״ג⤫䙎茣յ徙杅䙎յ劻䔵סꈷ䫘艩סն⻄չױوشؓعتّٛثٛإ٬ٜٜؓظٓם氠⺪茣⯈ך┪
ն債㲽ױ尴㴻ّثٛإ٬ٜٜؓظٓյ❈氠י脝䢩לם䙎ت٤ػطյْ٤ت٭ؘن٭ذյؕ٤عتؤס
ֵע䖩锡阳絊ٜظ塌唩㳔肪ٓךהג⮔蔦յ䖩עמ⻉㖪׀ך氠⯈ֿٜظٓײ阳絊座تل٭ئهؘؗס
ַחמ槏⭦⯼ףֻ❛ն؆ױֵע䖩锡氠ַٜظ塌唩㳔肪ٓ䖩ףֵךסגյ锡寛彸גױն؆ױ
ם⮗նꈌױֵ⻉㖪ֵךꈷ䫘艩ם⮗ꈌֿססت٭يٜ٭ٜעיַחמյ㸐需⯜䕣ססت٭ي槏⭦⺴⟥עי
ꈷ䫘עמ㸗ꪎ焒餟䖩锡״גכյ㸗ꪎ㵵סⲙ阋ך┫ס⮿偂ֿכ׆䖩꽆ױםכն
3.2.4 啶䡗סؘؓؗغ٭ـ
סغؕئغ٤ؓؕٚؠնךع٤َؕס┪陭阛ّطتبյ尴㴻ס圸䧯ؘؓؗغ٭ـסغؕئغ٤ؓؕٚؠמ
׀ⳛն㜽锶ױ䔢ⰺ䬎ַסت٭ؘن٭ذ٤ؕ㸐מ٭ا٭յٗ潸䓜מؔظٍסع٤ؘة٭ؙעؘؓؗغ٭ـ
յ٭٭متյؠُؕךն┞偙ךעַי尴㴻יַט㕈מ潨溷סّطتبךث٭ؘن٤ؕاظעיַחמ
ْٚյךغؕئع٤ؓؕٚؠעؠشًتסלםؕٝوتؔظ❈氠锡筶䪫銉ס锡寛מ彸מֹג尴㴻䖩锡
⯼ꏕ翝מغؕئع٤ؓؕٚؠמ⻉㖪סל؆כעꏕ翝ס٭٭مت⠥俙٬ꏕ翝յסؠُؕףֻ❛նױֵֿ
⭦槏מّثٛإ٬ٜٜؓظٓס㝕ׂ׀䔔꼸ױնꄊמ阋ֹסؘؓؗغ٭ـכ⯜笴鱩ֻג锡筶䪫銉ع٤ؓؕٚؠ
茣䙎ֿ⺪氠❈ֿ٭ا٭ٗס鏿俙מյ⻎免鏿俙㲽㐂ֿع٤ؓؕٚؠյגױն؆ױ匡⮂עכ׆氠❈ךغؕئ
وדגնַדׂי峜䟨מכ׆䖩锡ֵֿ槏㵅鉿⭦ס鏿俙ך⮬╒免⻎غؕئ٭ف٭ئյעמ⻉㖪ֵ
סث٭ؘن鏫ⵊעء٤ؼ٤ٚوؔطبقٔ؞յֵך⮔ⶥף圸䧯尴㴻ّطتبעךث٭ؘنء٤مؕذعٞ
鞏꾴ךն
3.2.5 ع٤َؕס錃銶ّطتب
┪阾ס锡筶מַ◦עꫀꅙ״גַיյ⻄չ栃蔦ֵעַ䚳䟨溷מꈷ䫘ױ׀ךעכ׆؆նإٜؓהם
סؘؓؗغ٭ـ٬ؘؓؗعنخ٬ّثٛ 3 锡筶ֿ┞鬪מֹ⻎免מ陭阛鉿ֹ䖩锡ֵֿױ (㎫ 4 攍)նױ
ն؆ױםףׄם鉿ך┫ס笴⯜ס䪫銉溷⯜笴ע陭阛ס׆յג
ّثٛإٜؓ ّثٛإ٬ٜٜؓظٓ䱰氠מ锡筶䪫銉סع٤ؾ٭٤َؤ⻄
ؘؓؗعنخ ❈氠סع٤ؾ٭٤َؤꈷ䫘סאכꅙ䶏סؘؓؗعنخ圸䧯
ؘؓؗغ٭ـ 圸䧯סتؕفظסغؕئع٤ؓؕٚؠלם٭٭مت٬ؠُؕמ圸䧯յ杅סؘؓؗغ٭ـ

3.3 鍐❫鍱꽦٭ا٭ٗ
㸐需ٜٜ٭✑䧯յّطتب陭阛٬㵅鍮ס䔿٭ا٭ٗמ雄❿雧닫鉿ַױնֽׄמث٭ؘن٤ؕاظWOZ偙䑑
ء٤مؕذعٞوי㸐מ׆նגױ䔢悍ّطتبꪨֿ☭יז岚מ؛ٛػب㸐需עך雄❿雧닫٭ا٭ٗמ
ז岚מ؛ٛػبסյ債㴻עמ٭ا٭նٗױ氠❈ّطتب꼞㛽㸐需ס曫وؕذعٞوגյꪛ溪עךث٭ؘن
٤ؕاظյיַחמն雧닫欎㘶ױַיז㸐需鉿מ蔦氮ך┫ס枱岞٬潨溷סյ債㴻ׂםעךס㸐需鉿ֹי
雄גױնױ氠❈欎㘶גׄטꁿמ鏫曫עַ欎㘶յֵ⻎כסג氠❈ך雄❿雧닫٭ا٭ٗסث٭ؘن
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㎫ 4 ס陭阛ّطتب 3锡筶

❿䭰埉יַחמյ٭ا٭ٗסث٭ؘن٤ؕاظ雄❿雧닫⻎כ䭰埉氠ַַדׂיն
նךꄼס┫♧ע潨溷ס雧닫סث٭ؘنء٤مؕذعٞو

• 꼞㛽㸐需סّطتب潨埉ֿ瓦䍲ס寊徙ךꇖ䧯־ַי廠㴻
• 㸐需ٜסٜ٭ゼ꾴掾溪锶
• عتط✑ⳛסؘؓؗعنخצֽؘؓؗغ٭ـ✄⪡ّطتب
ؕذعٞوך׆׆յמ״ג嗱隍־ֹל־ַי׀ך䙎茣䭰埉ꇖ䧯גכ潨埉ֿّطتبס曫وؕذعٞو
ױֵ⻉嬟鼛鉿ֹ㖪סכّطتبסWOZכو [34]ն
מ٭ا٭նٗךעゼ꾴ֿ溪锶סٜ٭陭阛٬㵅鍮յ㸐需ّٜطتبյמכ׆雧닫㵅偡٭ا٭ٗ
㸐ع٭آ٤ؓ鞪吉ׂםעךׄדյ㸐需ٞסء⮔卥־ゼ꾴掾溪锶כ׆ꓨ锡ךն偆מג㝕ם׀ゼ꾴掾ֿ
溪锶ךױםׂםյث٭ؘنء٤مؕذعٞوסّطتب侉ㄌכ雄❿繪ꂉַדׂיնדג┞⮗ゼ
꾴ֿ溪气ַם寊徙מꇖעכ׆곓ױ־ַ؆ն瓑־מ溪气ַםյ溪气יכג㝕ם׀걀㵬䑛
նֹך䖩锡ֵֿ陵㵼ע瓦䍲յֵעכ׆ֹױיזゼ꾴ֿ媘ַם׆鱍׀
3.4 域ث٭ؘن鶟ס־׀׳⮭了
նךעַי㵅槁ֿכ׆ס┫♧յעמ箽◗免ث٭ؘنء٤مؕذعٞو
כ׆ꇖ䧯ךث٭ؘنء٤مؕذعٞو

• ַי㴞䧯ֿّطتبס曫وؕذعٞوגַט㕈מ٤ؕاظع٤ؘة٭ؙ
• ַי篙卸ֿ䕑ס雄❿雧닫٭ا٭ٗ

嗱隍־ַי潨溷ꇖ䧯סّطتب꼞㛽㸐需יַֽמ寊徙ג劻䔵ֿّطتبס曫وؕذعٞوյך免掾ס׆
鉿ַדׂיזն姌وؕذعٞوעךث٭ؘن曫מ㕈יַט鏫曫ꪛ溪ױն鏫曫ע㴗㴻䙎յؔطٖٛ؞جյ
㜟ױױסאע陭阛ّطتب٤٬ؕاظع٤ؘة٭յֿؙױ㵅鍮⫙י脝䢩לם䙎ت٤ػط䙎յْ٤ٜ٭آت
剳מם䑛׀类ֿױնֻⷦ┰מ٭ا٭ٗיזֿג骭ס镸掾ע־յوؕذعٞو曫ס雄❿篙卸ֿ劄箽溷ם鏫
ס鮐כֵך䯚ֹֻך׀ն٭ا٭ٗךث٭ؘنء٤مؕذعٞو雄❿雧닫յꓨ㝕םゼ꾴锶ꇃׇג
׀ךյ⟵婞יゼ꾴ֿ溪锶םꓨ㝕־ך؆ꅼמث٭ؘنն鏫ⵊױֵֿؠتֹٛױי鏫曫ֿ㴞䧯ױױ
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٭ؘن鏫ⵊ־ث٭ؘنء٤مؕذعٞوնױ茣䙎ֵ⺪ֹױיז־־ֿعتؤם㝂㝕מ婞⟵עַյֵַם
նַדׂיז鉿מ䡩ꓨע偂⮿ס־׀׳ꅼמث
նױ䖩锡ֵֿ锶潲✄潨溷蔦סّطتبյ꼞㛽㸐需עמ⻉㖪גז蔷מ偂⮿םֹס┫♧յגױ

• 䪫銉溷⯜笴脝䢩כ劻䔵ג寊徙ך潨溷ꇖ䧯ַם׀ך
• 劻䔵ג寊徙ך潨溷ꇖ䧯עמ״ג䪫銉溷⯜笴彸ַםג

㖪⻉עיזמյ槁㐂ס䪫銉寊徙䞯㴻عؠؘةٞو锺埛מ㸐יꪛ溪عؠؘةٞو蔦✄ס潨埉ֿꇃ㝕ֵך⺪
茣䙎ױֵնםֹס׆㖪⻉עמꪛ溪عؠؘةٞو蔦✄锶潲䖩锡ֵֿױն

4 邮⿁ث٭ؘن
յ鏫曫ם沌עכ曫وؕذعٞوնױյ鏫曫ꪛ溪יַט㕈מ坎♐ג尴㴻ךث٭ؘنء٤مؕذعٞو
ն䖩锡ױ둚ַ寊徙ֿ锡寛יַחמ⚂锡סלם䙎ت٤ػط䙎յْ٤ٜ٭آتյؔطٖٛ؞ج㴗㴻䙎յעיַֽמ
յ״גסַםׁמ攍㵅鍮ע曫وؕذعٞوնַדׂיז婞鉿⟵ס陭阛מֹג锡寛彸ס׆յי䗎מ
鏫יזֿגն؆ױֵעך⮗ꈌעמ⻉㖪ס㝂ׂעכ׆鏫曫㵅鍮יכت٭يغ٭ؤס曫وؕذعٞو
曫ךزشٚؠتע㵅鍮ֿכ׆劳ֹךַױնדג⻄锡筶䪫銉ؓؤסꌃ⮔ٓמّثٛإ٬ٜٜؓظ潸䓜
מ雄❿雧닫٭ا٭յٗכֹױי劂ֻ⪛ع٤ؾ٭٤َؤסն锡筶䪫銉ַדׂי氠⯈ױױסאյעꌃ⮔
նױַױיזםמّطتبם沌עכ曫وؕذعٞوסײ嗱隍座
債ّطتبמ陭阛ע尴ֽיזױյ锡筶䪫銉ع٤ؾ٭٤َؤס䲩ַיז枱䡢״גֵךյ勓סث٭ؘن⫐㵼ע
ꄼ䊬ّطتبסꪛ溪כ⻎坎ךնע׆鏫ⵊמث٭ؘن蔷מךױյ꼞㛽㸐需מّطتب杅劔יؠتذס尴
濪յꄼ䊬ّطتبסꪛ溪מ訒כꁎ؆◜ַםַׄףׄם־ֽך䟨⽱ױն

5 ״כױ
勓畇تؾةلעך潨溷ך鏫ⵊיׄ⻔מ꼞㛽㸐需ّطتبꪛ溪㖪⻉סյ⪿㒘溷םꪛ溪تجٞو箩♃ױ
ַחמ雄❿雧닫٭ا٭ٗג曫氠ַوؕذعٞوצ陭阛յWOZ偙䑑ֽّطتب٤յؕاظع٤ؘة٭ؙמն杅ג
陭阛鉿ֹ䖩锡ֵֿ٤ؕاظמ⮗յꈌמכ杅䙎ׇס鏫䞯㴻潨溷סّطتبն꼞㛽㸐需גױ饗韢鉿ַי
כ篑닫ֿ䖩锡ס陭阛٬㵅鍮ّطتبצ㸗ꪎ焒餟յֽם䪫銉溷סّطتب꼞㛽阋靣⭦槏٬꼞㛽㸐需עמ׆նױ
նױם

⹆縒乃春
[1] ꩽ㹼牞, 㝕屴蝠┞, ⚢跥㳄鉿, ”,槁㐂כꇃ⹛סع٤ؘة٭ؙز٬ُٜع٤ؘة٭ؙ“ ☭䈰焒茣㳔⚶霺, Vol.35, No.3,

pp.430-443, 2020.
[2] Lukas Mathis, Designed for Use: Create Usable Interfaces for Applications and the Web, 1st ed. (Pragmatic

Bookshelf, 2011)婣蕪䌮䌗, 婣蕪ײ陹, 㵅鴫侷㵍ס٤ؕاظت٭ؘنذ٤ؕ 㵅槁ؔطٛلا٭ٗג⨲ˌ
睗ؠشؼؠطכؓظؕؓ 1曫٤قٔة٭ٛؕٚ؛, 匯☒, 2013.

[3] Byron Reeves, Clifford Nass, “The Media Equation," Cambridge University Press, 1996.
[4] Donald A. Norman, “Living with Complexity,” MIT Pless, 2010.
[5] Bruce Balentine, David P. Morgan, “How to Build a Speech Recognition Application: Second Edition: A

Style Guide for Telephony Dialogues,” EIG Press, 2001.
[6] Sarah Theres Völkel, Ramona Schödel, Daniel Buschek, Clemens Stachl, Verena Winterhalter, Markus

12 © 2021 Fairy Devices Inc.



Bühner, Heinrich Hussmann, “Developing a Personality Model for Speech-based Conversational Agents
Using the Psycholexical Approach,” Proceedings of the CHI Conference on Human Factors in Computing
Systems, 2020.

[7] David C. Funder, “Personality,” Annual Review of Psychology, Vol.52, pp.197-221, 2001.
[8] Katherine Isbister, Clifford Nass, “Consistency of personality in interactive characters: verbal cues, non-

verbal cues, and user characteristics,” International Journal of Human-Computer Studies, Vol.53, No.2,
pp.251-267, 2000.

[9] Ramiro H. Gálvez, Lara Gauder, Jordi Luque, Agustín Gravano, “A unifying framework for modeling
acoustic/prosodic entrainment: definition and evaluation on two large corpora,” in Proceedings of the
Annual Meeting of the Special Interest Group on Discourse and Dialogue, 2020.

[10] Amol Deshmukh, Bart Craenen, Alessandro Vinciarelli, Mary Ellen Foster, “Shaping Robot Gestures to
Shape Users Perception: The Effect of Amplitude and Speed on Godspeed Ratings,” in Proceedings of
the International Conference on Human-Agent Interaction, 2018.

[11] Seiji Yamada, Takanori Komatsu, “Designing Simple and Effective Expression of Robot’s Primitive Minds
to a Human,” IEEE/RSJ International Conference on Intelligent Robots and Systems, 2006.

[12] Roger K. Moore, “Appropriate Voices for Artefacts: Some Key Insights,” in 1st International Workshop
on Vocal Interactivity in-and-between Humans, Animals and Robots (VIHAR), 2017.

[13] Bruce Balentine, “It’s Better to Be a Good Machine Than a Bad Person: Speech Recognition and Other
Exotic User Interfaces at the Twilight of the Jetsonian Age,” ICMI Press, 2007.

[14] Byron Reeves, Cliffor Nass, “The media equartion: How people treat computers, television, and new media
like real people and places,” Cambridge University Press, 1996.

[15] 㻗氭靧◝, 㸯ꓩ〡겊, 㸊氭⾔䤵, 㸯千㳄䖅, 閣䨾脝, “HAIס偙岺韢,” ☭ꪨסعشٍٞכꪨ٤ؕاظ, 㻗
氭靧◝紬匯☒괎塌㝕㳔⮂曫㹾, 匯☒, 2007.

[16] Ingo Siegert, Julia Kruger, Olga Egorow, Jannik Nietzold, Ralph Heinemann, Alicia Lotz, "Voice Assistant
Conversation Corpus (VACC): A Multi-Scenario Dataset for Addressee Detection in Human-Computer-
Interaction using Amazons ALEXA", Proceedings of the Language Resources and Evaluation Conference,
2018.

[17] Ingo Siegert, “Alexa in the wild - Collecting unconstrained conversations with a modern voice assistant
in a public environment,” in Proceedings of the Language Resources and Evaluation Conference (LREC),
2020.

[18] ⸮哷縨, 幾憐⛞┞, 鰱崵鎑㲳, “꼞㛽⪜ⲇכ䠊䝠䱿㴻䝠㖥嵛氠㸐需ؕ٤٘بؠٚذ٤偙䑑䠊䝠ꈌ䗎䳀獏䪫
銉ס䳀呾כ嗱隍,” 䝠㖥⭦槏㳔⚶ؕ٤٘بؠٚذ٤ 2019韢倀겏, pp.852-857, 2019.

[19] Ⲏ跥庄, ”,ײ篁⺅גׄ⻔מ┪⻔槁䙎⫙ֽׄמ煝疴ت٭ؘنذ٤ؕ٤ُ٭ٖك“ 㳔ت٭ؘنذ٤ؕ٤ُ٭ٖك
⚶霺, Vol.20, No.1, pp.23-28, 2018.

[20] Maria Schmidt, Wolfgang Minker, and Steffen Werner, “How Users React to Proactive Voice Assistant
Behavior While Driving,” in Proceedings of the 12th Language Resources and Evaluation Conference
(LREC), Marseille, pp.485 ˊ 490, 2020.

[21] 둚堦薊聹, 㸯千㳄䖅, ”,脝㷋־تؠغٚق藍סتؗجط䔔꼸סր㜽锶ցֽׄמ霼餟סعشٍٞ“ HAI
ّؗة٤َب 2021韢倀겏, pp.G-5, 2021.

[22] Sarah Wilson, Roger K. Moore, “Robot, Alien and Cartoon Voices: Implications for Speech-Enabled Sys-
tems”, International Workshop on Vocal Interactivity in-and-between Humans, Animals and Robots, 2017.

13 © 2021 Fairy Devices Inc.



[23] 㝕憐ⷆ갖, ♀◪⡠㝚, ־㸐需ֹלע☭כعشٍٞסꇙֹ蔦氮䍲כ☭“ ظ٤٘بؠٚذ٤ؕסꪨعشٍٞ-☭
”,脝⫙٤ؕا 䝠㖥⭦槏㳔⚶ّؗة٤َب 2012韢倀겏, pp.137-144, 2012.

[24] Kazunori Terada, Atsushi Yamauchi, Akira Ito, “Artificial Emotion Expression for a Robot by Dynamic
Color Change,” The IEEE International Symposium on Robot and Human Interactive Communication,
2012.

[25] Patrik Jonell, Mattias Bystedt, Per Fallgren, Dimosthenis Kontogiorgos, José Lopes, “FARMI: A FrAme-
work for Recording Multi-Modal Interactions,” Proceedings of the Language Resources and Evaluation
Conference, 2018.

[26] Steve Young, Milica Gasi, Blaise Thomson, Jason D Williams, “POMDP-based Statistical Spoken Dialogue
Systems: a Review,” Proceedings of the IEEE, Vol.101, No.5, pp.1160-1179, 2013.

[27] Ashish Mittal, Samarth Bharadwaj, Shreya Khare, Saneem Chemmengath, Karthik Sankaranarayanan,
Brian Kingsbury, “Representation based meta-learning for few-shot spoken intent recognition,” INTER-
SPEECH, 2020.

[28] Jonathan Gratch, David DeVault, and Gale Lucas, “The Benefits of Virtual Humans for Teaching Negotia-
tion,” in Proceedings of the 16th International Conference on Intelligent Virtual Agents (IVA), Los Angeles,
2016.

[29] Christoph Bartneck, Dana Kulić, Elizabeth Croft, Susana Zoghbi, “Measurement instruments for the an-
thropomorphism, animacy, likeability, perceived intelligence, and perceived safety of robots,” International
Journal of Social Robotics, Vol.1, No.1, pp.71 ˊ 81, 2009.

[30] Tatsuya Nomura, Takayuki Kanda, Tomohiro Suzuki, Kensuke Kato, “Prediction of human behavior in
human-robot interaction using psychological scales for anxiety and negative attitudes toward robots”, IEEE
Transactions on Robotics, Vol.24, No.2, pp.442-451, 2008.

[31] Aleksandra Cerekovic, Oya Aran, Daniel Gatica-Perez, “Rapport with Virtual Agents: What Do Human
Social Cues and Personality Explain?,” IEEE Transactions on Affective Computing, Vol.8, No.8, pp.382-
395, 2017.

[32] Cathy Pearl, Designing Voice User Interfaces: Principles of Conversational Experiences, 1st ed. (O’Reilly
Media, 2017)䈢勓㝕Ⲍ潏陹, 둚堦⟤㝜陹, 㸐需ך꼞㛽ˌˌت٭ؘن٭ذ٤ؕ٭ا٭ٗت٬ٍؕء٤ؼؕاظ
睗⯵⸮٤ؕاظס״גסتل٭ئ 1曫٤قٔة٭ٛؕٚ؛, 匯☒, 2018.

[33] Haojun Li, Dilara Soylu, and Christopher Manning, “Large-Scale Quantitative Evaluation of Dialogue
Agents Response Strategies against Offensive Users,” in Proceedings of the 22nd Annual Meeting of the
Special Interest Group on Discourse and Dialogue (SIGDIAL), Singapore, 2021, pp.556 ˊ 561.

[34] ◪┪僦岕, ٚٚ ,ٖبشيؔظ 㻗勓鮂㝚, ╚匆귿, 둚唛⩴□, 岉⸮ꇖ□, غؕٞغ٤ؓ“ ERICAס⥰舌㸐需طتب
”,❿嬟鼛雄סכWOZֽׄמّ ☭䈰焒茣㳔⚶睗 90㎇ 阋靣٬꼞㛽槏闋כ㸐需⭦槏煝疴⚶, pp.85-90, 2020.

14 © 2021 Fairy Devices Inc.


	概要
	デザインフェーズ
	音声対話システムの目的
	エージェントのデザイン
	WOZによるユーザー評価試験
	次フェーズへ進むべきかの判断

	プロトタイピングフェーズ
	対話ルール作成
	システム設計
	ユーザー評価試験
	次フェーズへ進むべきかの判断

	製品化フェーズ
	まとめ

