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ƋȋǈȀú」£�ö�ďĂǞ4ğ」öĊ}ƓĸªRŃǭǣ、ŸŻªRö�ď4

ƲuƋȋǈȀúää�；ķlǦƞuǭǣÛŔÖoĥ�ďnöŪ�Êœ4ĈȍȐŐ

Ƃ¶4ää}ƓĤǫ³F(Bryant, 2003)Pǧ�ªkĊƋȋǈȀúöŦơ�ǔ4ū�c

ĈÅŤmźŁǧ�ªk�ď¼ĸ]ĸa4ȓÓªRŃǭǣ4ÿĐÔSīǚUÊœP

ǧ�ªk�ďĐ;ŉ；vŕÚųyÌǫ³FŃÃáÛ·ŠÁxö�ďďńöǭǣc

ŔÖĦFö�ď<4t¸D«ńĸa4fō�ď¼ĸ(ƔĢOĕ¬ƅ)OƣŭOĦF×

¶ƅP 

~ēÄÌⅨdȈ�ȏǁŤĝƮįuñƆðŐø4Ě」źqūĝ�bÀöēÄe�

ŀD」ĸŊĀȎƋȋǈȀúƩŰmcm²ƤǐǈȀõ]źÏđȄ£ĮƮĻy4e」

ĸŊġ±ƩŰmJƤǐǈȀõöǦƞǁĀȎƩŰmJö��P�¤4~ēÄ。źq

�bÀU�ƛâŴƝūĝe�4ģ�ľƺƮįuñƆð。źÏśƬÃņǿöe�4

ŌUƆ� TRIZ 39 ƑQƄŅǒS39 Engineering ParametersTO40 ŴƝĨā(40 Inventive 

Principles)Oºƻuñó(Morphological Analysis)]Ž|Ƣæǭǣó(Pugh concept 

selection)ƅūĝeó4ƈÙq�ƛâ�bÀUĕǶ�ŴƝūĝeı4ȉ¨źqƋȋǈ

Ȁú�ƛâ�bÀUĕǶ�ŴƝūĝeıÏÓÎ�P 
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II	

�&IJH%AJ	
For people with visual impairment, in order to live with a good quality, the most 

important thing is that they can make choices or handle the life by their own. In the past, 

based on lacking of opportunities to choose or control many things in their lifes, they 

become feeling helpless and have to rely on others. Independence is the terminal goal for 

people with visual impairment. Set up a support system to increase their independent skills 

and abilities is a immediate staff. A independent life is “based on that they can handle their 

lifes with rely on other’s decision as few as possible”, which include capacity for action, 

life skills, communication, self-assistance and so on.  

In accordance with references and analysis of statistical data, the guide for the design 

of white canes not only provides people with visual impairment useful information to 

protect them from running into obstacles beyond the waist, but also reduces chances of 

running into obstacles above the waist to make sure the safety. Therefore, the 

multi-sensory innovation design of white canes focus on problems that analysis of 

statistical data points to . We combine with “TRIZ 39 Engineering Parameters”, “40 

Inventive Principles”, “Morphological Analysis”, and ”Pugh concept selection”, in order 

to conclude with the innovation design of multi-sensory for wearable white canes, and 

further provide people with visual impairment to use the method of the wearable 

innovation design of multi-sensory for wearable white canes.  

KeywordRWhite caneOWearableOTRIZOMorphological AnalysisOPugh concept selection 
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。Ǌòƚ�ƿťƥÊƑǁēÄğ`ÎŐ~ēÄ�ƀ¹¡4ÉjƒµnŚP	 	
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ǟßŜ¦ĭ�Lƭİ4。źÏöȆƍąȌǁĉ�4�Î~Ⅳd¿Ǫ¹ǥ4�¤4ǽ

ęJųŞöǹƚP	

ųĆ4」ƛǹi�ÛĪř¡ĩĥĸƇ»½Ĉǁƶǳ4�aǴ¶É®ǰ»ÇƲǠŧ

ǁ¡üöƯů4ȓ»Őm¹¡ēÄ。ǠƟPȅŬ�ƽȊĸǁŒĥB�uËP	
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它W生�Ҩ汽	

1-1 ɡƊɪ仰宏̆Բ	

水形ͮɲ�È Aruliden Ǻͮɲʡсä廷;ǭ回°ɦáςæ�Ӈ?ŶɺɱǺɄ

ő̚ςæ�ӇBȵ”đĽŵ或Ƥ，ȀǺ平告=母ѡ台ĎǺͮɲ=Ό正àƧǺ£�?

ƱàƧֆЇ=Aruliden 水形ͮɲѲ帆П؆ѸàƧ 3-5 ę�ͮɲ֫或Ǻ¤Ĉ=jΗ

Ʉͮɲν֔ПǢĎđĽů句Ȥƺǧ日周目�=ĭĎÊW¤一Ǻ句Ȥ¿勾ƺȤԉӎ¾

Ƭġ¾人Ǻ江Ʒ=乏�Ƥ，ȀǺ承所? 

ǾПymϋ҇gǺ或�=ŧ「]ѹͮɲ�w̋百ɚОǺԲП�ӂƀ?µǐ=ͮ

ɲȀ【Â尤ѹɡƊǺɄ句ȤßƔ字βǺ或�宏նσ̱¼О句Ȥg×山ϲ=β半̞Ƨ

Æ؆Ǻкլ寸什=֑�ġͮɲȀÅ�Ɲ沒ɋ句ȤƺƤ，Ȁɝ�țǺ或�ɭ勾Ď

ͮɲѡυ}=˷]ѹW化y存ĵɡƊ=Ŷ存Wž̚Ƥ，ȀɚǇĎϛיӀֽȀ山=ǘ

ͮɲ¼Ǻ句Ȥ=ПċƤ，ȀǺ͈竹Ǉ串=̚ƭ”ӛӒ一ПŶ¾şԭ=存ĭͮɲ¼Ŷ

¾ĊԎǺ句Ȥ?יךƺϛיɄy¥且æɓ}=存ĵǷ承宏ŧǸҵǽ山=ɕ由且Ƥ

，Ǻ˨女ͨ͒勾b=jɄ由Ƭ寸什Ǻ勾b?οĭ=יך宏ϛי|ą�ͨ=ɄיךǺ

ѝŃѡυ}=ġϛיǘξǯƶºǺ江יך=יПѹ|ąŹԉ存ĵ̈防=Ɲǣך吸ѡ

υ}=ȵ”đĽԫŃµ存ĵ¡永¿勾Ǻѝ，?יך宏ϛי˨女ͨ͒勾bǺ©ћ=自

ǷȤÆµ拉y，¡ı。̬六山=יךѹǣ杖他Ǻ 3D ¥且，ȤǺ防ҵ=ġ宏ϛיW

改 Ǻ á Ӱ Ȯ 宏 Ͷ Ȯ ( Homa, Kahol, Tripathi,Bratton, &Pachanathan, 2009 ; 

Janssen,Knoors, Verhoeven, Vervloed, &Withagen, 2010 )?EOOS ҷĎͮɲ}ͨ͒y八

Ǻ代Ҩ=句ȤΗПկ以p央ǺĀӅ?ģÏ=【江ǈǺƤ，=ПŶ拉ǻæȯñ乏ĭġ

bǺ江י>ǽי˦系=ѹǒχǺ秀平=ġ制ƓҼɺǺ找念b=ċģ=ǻæ母ѡćқ

江ǈǽיǺϑ，=秀平ÏɚǺзƞзǷ=őÆк。宏Ǧ失yW化Ǻ秀平見υB؆Ѹ>

吝>秀以Ƈ|ÆˏǺƞ͒F份Ǖ̪=2012a?Tools Design ͮɲʡҵɕͮɲɄξǯ

Ͷ「=j|Ʉ或ׯ弘=ҵˍȆ山ϲ戶×ΓɡƊ宏沒ɋ={勾ˍá]伺句ȤѹǣƤ，

ȀǺ由ƣ¿勾ѝ，? 
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āȀ=付�ȿ永ǾПÈƔ�ӀֽҚōǺƔ�ӀֽyӠ巨ɲȈ=以ǽͳcęϲ付

ķ� 2005 ęƱ 2015 ę它WǅǺ|�ǖŋǺϛיӀֽȀyӠ。 49,677 yӎ¾Ʊ

57,054 y=付ӠĒɞƧ=ϛיӀֽȀyӠſę;ġͷž�Ǻ台多?ĎƔ�ӀֽȀ

ǧ日作˨Ҧ˓gǘƥξӀֽ兒否必即Ǻ£生}=ƱξӀֽ兒否必即=˷]印承

ȯ車Ǻ必即ӂԎĊʊŋƔ�ӀֽȀ=һƬǺͮɲjӂɱ¾µɡƊ�ϰς?֦回ͳƟ

һƬǺƳŏ=ǺӰÆµӎ存ӀֽȀǺwŃ勾b�æ句Ϭ?̓ǣgɷӸ。=ĵ̆һƬ

Ʉȓ且人以ɡƊ�ϰς? 

ßɡƊ̚µgǺ؆֔ŃɕɡƊǺͮɲʶ�=ā¾µϋĊ TRIZ ΌОͮɲ¤ǯ>

ŧѽ�Ǭǯ( Morphological Analysis )>ΫÛУǓՐԪǯ( Pugh concept selection )χͮ

ɲ¤ǯѝ，?由ȴ=β半Æ克「ɕϛיӀֽȀǘɺО必即Ɲͮɲ¼W先尼Ċ台Ďæ

ɓgǘӂɱǺ¥且æɓһƬ? 

 

1-2 ɡƊ：Ǻ 

̓ǣgɷ�ɡƊɪ仰宏̆Բ=ßɡƊ²ɱ：Ǻġ=ß£őō，̌Ƶ沒ɋ¤ǯժ

¼ϛיӀֽȀǺë¡żͮɲ˄֔�¤Ĉ=Ɲɡ怡�ЛϹɝ汽£ВԭȴŃɕȝβ沒

ɋɡƊǺ作小千=ͷ̚作小ԭ͒�Ǭȴ=ѝ，沒ɋ作小Ɲ尤ѹϛיӀֽȀǘƤ，Ǻ

ë¡żƧժǇͮɲ˄֔�¤Ĉ=ā¾µϋĊ TRIZ ΌОͮɲ¤ǯ>ŧѽ�Ǭǯ

( Morphological Analysis )>ΫÛУǓՐԪǯ( Pugh concept selection )χͮɲ¤ǯѝ，=

¼尼Ċ台�ë¡żǘӂɱǺһƬͮɲ˄֔?βɠ勾̚ßɡƊ�ɡƊϋǪ宏ς台Æ

ŃɕàƧОĚ改ë¡żǺһƬͮɲ欠”? 
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1-3 ɡƊɑυɈ҇ѳ 

 
ѳ1-1 ßɡƊɑυɈ҇ѳ 
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1-4 ɡƊ步矛宏ɻƲ 

干ԩ}因ã水王ōǯ它 �%���去必Ǉ=ςǦ=ȼō，ıοǯȞ�Ŭ弘ȵ池�ΌŃ?

它 -���去必Ǉ=ОȦ=ȼō，ıοǯȞ�Ŭ弘ȵ池=ѹǷȤ�ŧǸ>҇正Ǘы行�Ό

Ń?它 %
-���去必Ǉ=ОĚ改=ȼѹǷȤ�ŧǸ>Ȇ允>ĳ乎ǗƭϋĊ=母ѡϛיϞ

ƀ�ΌŃ?刺ĊОĚ改=ȼąWyċ״ƭ又ОĚ改�ΌŃ±҇「ȊŁȀ?ġǣģ=

̚出，ĊԎǣßɡƊǺ它 %
- 去Ńɕë¡ż�ΌОͮɲɡƊ步矛?	

ßɡƊĎ作小�ǬǺѡυ}=ċyb>山ϲ>Ƿb=Ʒͬ作小χԃ【ċ內ǘɻ=

ƝàұϹƱÿÌǺϛיӀֽȀ�ДƎ=Ƥ以ξǯşÿ以ǽÿÌǘġϛיӀֽȀ

Ǻȯכ=ˤ̚ßɡƊǘɱ̬˧ɡƊ̌委�ɻƲҷǦđf.	

1. ̈火ǖǺɻƲBɕ]克Ʊġ寸ǺɡƊ¤Ĉ=ɀßɡƊ̚沒ɋѹ多Ǻ̈火ɻƲĎ

Ìč̈ǺÌ}×ɕ²? 

2. 改ßǺɻƲB勾居Д充ǮƵ沒ɋǺϛיӀֽȀ|【?ċģ=|ɻǖŋ>ę底>

ϛיċ內>ϛיқ>ϛיυȮχϛיӀֽċ內? 

3. 句ȤǺɻƲBċɡƊкϢǺġɻ=ɀßɡƊ̚¼ 3D ͮɲ句ȤӤȦ戶ɕ由布

ОĚ改句ȤǺͮɲУǓŔ台? 
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它x生 £דČ 

ßɡƊƢťµϛיӀֽȀǺǇ串>ǇĈ宏ĵ̆>ǇĈ宏Ï¼ĵ̆ѹϛӀȀ�ɺɱ

ǖ>ĵ̆һƬ>ɣ佩Ě̆͝ɢŬ山ºFWearable  Technologya>汗Բ刪FMEMSa

ɢŬУɷ>ͮɲȵ”FDesign Thinkinga>ͮɲˣѳ>ͮɲbΌО ( Design-Driven 

Innovation )>Ό正b宏ΌОͮɲ>李ɨΌДѲ帆ǺΌОͮɲ¡ǯ� TRIZ ΌОͮɲ

¤ǯ存ĵ£דČ=ɺО؆ɞĵ̆ǇĹFǇĈaһƬ宏ϛיӀֽȀ�ϲǺț=µ

̬ƊϛיӀֽȀĎÌÌ}×地ў兒否}Ƥ，ĵ̆ǇĹFǇĈaһƬǺƤ，�̆͝

к所=ƧŃɕȝβɡƊǺ̬˧? 

 

2-1 ϛיӀֽȀǺǇ串 

°ɚć水ċ水代|ąċĭѹϛיӀֽȀǺǇ串ć¼|ąǺǇ串=đȈ 2-1?°

ɚӾæ左֠FWHOaѹϛיӀֽǇ串Ʉ干ԩJ水形五ˊ�—它cǶeF2006 ęŶ

Оƺʌɳa=ϛbǺ】ָÆ�ɕÎʊӒ公Bá且ϛb>}ȮϛbМʚ>אɺϛbМʚ>

ǻ仁?}ȮϛbМʚƺאɺϛbМʚסǣ“土ϛ”ŋB土ϛƨςǻ仁ºȈ回ćқϛ

bМʚ?干ԩɨ水夜ձƳПѹϛיӀֽ�Ǉ串ɕ=ǯǇǻyțȼ典áȴՠ失ϛ̹י

牢Ȯ 20 ȮĲ 200 Ȯµf>ǗϛͿƏȮ 20 Ȯµf�ϛיӀֽȀ=֏ćė�必Ǉġƭ

ʠ四=łĎɨ水Ǻ�ǯьɄ̚�Ǉ串ɕƫʊӒ公BǻFBlinda>ņϛbFPartially 

Seeinga? 

ū水Ӿæпǣķ� 2002 ęʌǇ�LƔ�Ӏֽχ公g=̚ϛיӀֽǇ串ɕBțȼ

。ǣ—�Ǘȴ�又ċ=ԤɬϛיԢǈ(失͑ϛי仍к>pхϛי}�)�҇正ǗԲ勾

ςæ永�Ǘÿ永�Ӏֽ=кǳձ�ѹÏɚƞǷξǯFǗə尚aŃϛי�防定ĭƐ? 

µз水ĚϛbիɋȈ以ǽ|ąϛb人̈�đfBҼȮϛӀɄȼL1.ƫ失ϛbՠ失Ď

0.1FřaĲ 0.2FřaȀA2.ƫ失ϛͿćɕ 20 Ȯµ�Ȁ?3.ՠ失ı̆ϛͿɲ}� 30

ȮυĚիɋ=ÙŜ分Мpǣ10DB(|ř)ȀA4.目失ÿǻ(ξüי)ĭÊ失ϛbĎ0.2Fřa

Ĳ 0.4(|ř)Ȁ?g}ȮϛӀɄȼLl.ƫ失ϛbՠ失Ď 0.1(|ř)µfȀA2.ՠ失ı̆

ϛͿɲ}� 30 ȮυĚիɋ=ÙŜ分Мpǣ 15DB (|ř)ȀA3.目失ÿǻ(ξüי)ĭÊ
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失ϛb 0.2 µf(|ř)Ȁg?ɺȮϛӀȞɕL1.ƫ失ϛbՠ失Ď 0.01(|ř)µfȀA2.

ՠ失ı̆ϛͿɲ}� 30 ȮυĚիɋ=ÙŜ分Мpǣ 20DB(|ř)Ȁ?Ɣ�Ӏֽ�ʶ

Ǉӣ耳=ϛbµ典áϛbɕ耳=кǳձĭξǯȸΜȀg(}因ã水 91 ę 2 ¦ 7 ¥ĵ

ȿ˵ӾæпӾп夜Ē它 0910014799 佛�ŗ http://web.it.nctu.edu.tw/~hcsci/service/shp441.htm)? 

Ȉ 2-1. ć水ѹϛיӀֽȀǺǇ串 

 
ģ作小ɕßɡƊǘ孟Ҳ 

ġǣć水Ǉ串|ą=ĎԎ併承ƌԤ汽�ϛיӀֽ}˄ŋȼ¼=ǻ>土ϛ�

ćқυȮǺϛי|ȗŜµӀֽƧÀř?ˤ̚ϛיӀֽǺ؆Ǔ�Î֔ҷǦ=ő 1.ǻƝ

|Ʉşÿɞ|ƎB干ԩ�ąǺ：ǺġL夜秀ǻgFmedical blindnessa=LǯǇǻgFlegal 

blindnessa=L֢百ǻgFoccupational blindnessa�L功ƌǻgFeducational blindnessaA

2.ǻƝ|正「˄ʺ�B併ƤϛӀȀǽў�ɱƢՋıxǺ全抉ĭŤ半կ以ŋyǺ̂З

宏ą代A3.ǻyƝ／ġֲÏǺ江ǈ勾bBǻyÜ成�֛ȘȻǭД=Іǣ求平全ԚǺ

江ǈ=ӎ扭秀平ԲП={ġ˄ʺ勾b=ċģǻyǺיך˄ŋ̹=ƭѷɄ求平Ǻϋ

ǪA4.ǻƝ|Ʉ西ǺֺҩB失ǻɄċɕ五ˊ>阪托ǗДÏƞ÷χ又ċĭςæǺ=|

Æ宏西ΞɝƝ汽?ÊÏ=зǦɨF2001aȼ¼Ď̬˧ϛיӀֽȀǺǇ串山=且ˁ

�Îʊɝĉϝ=ő 1.ϛיÑ沒Fvisual disorderaA2.ϛיМʚFvisual impairmentaA
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3.ϛיЅ全Fvisual disabilityaA4.ϛיӀ Fֽvisual handicapa?ɭɄWʊϛיМʚȀ=

кѡԎ自Ǻǧ日=đƤ，ü秀һŏԢ>ԷƒŬ勾友�=ĭ勾欠¾˄ǇǺɓ̆=ȞĎ

ģ役火y|āɄϛיӀֽȀ?：ȝɨ水ɝβ½yȱ�ҜɄWʊ visual handicapped=

ĭŵҜɄWʊƬġ visual impairment Ǻy=Ʀđ student with visual impairment? 

 

2-2 ǇĈ宏ĵ̆ 

áĚǺ O&M Ԅυǃǣ它xĢ°ɚpԧ�ȴ=ċ併ǻ太õɵyΜ˿Ŭ勾友求�

ӂƀ=ɨ水ɵĎÎǘ夜˵ͮñΜ˿Ԅυ?ķ� 1229 ęɨ水、˚ķė֖Ԥ®友求秀

已( The Seeing Eye )乃—ƥǻyġ％巨Ǻ O&M 友求ԄυFWhistock, 1980a?ķ�

1940 ę=失ɢ夜æʎΜ˿ɲ即ɴͯy Richard E. Hoover=ɕ序ėՙɔźɵ夜˵

FValley Forge Army Hospitala}ċ它xĢ°ɚpԧԧŨĭÑǦǺ太õɵyɡςWʗ

ō，¡żžĵFFoot travelaǺ友求ɲρ=ҜɕɫļŬ勾FThe Hoover Techniquesa?

ɫļǺ友求¤ǯ�¡żŬÕǣķ� 1950 ę弗ôōՉėҏΪ太õɵy夜˵( Hines 

Veteran’s Hosptial )Ǻ太õɵyѐ，Ɲ¾µŵƍFHill, 1986a? 

ķ� 1960 ęȇβɨ水ǮΪ助秀˵ƺķ犬ķ干p秀ϰǃɕȴ�ÑǦǺ「yǻ回

例友 O&M ȼԤ下=Ԅυ�ʜÀȽ江י友求ɓ̆ƺáĚǺǇĈ宏ĵ̆Ŭ勾?Ď 1960

ę̼β=ƭ¸p秀坑坑̚ʡ作̖友ɺ֔。「yǻȀ֗»ɕϛӀƪ吉=ĭУǓςʞó

「ɕO&M巨ԭԄυ�ʜǺW永úFBlash, Wiener, & Welsh, 1997a?Ĳķ� 1970ę=

ƥņϛȀ O&M ǧ日ɕ央ǘǭǺν֔A¿勾Ǻ廷如ϛb�ϟ֛宏友求=µ�ņ

ϛһŏԢ�Ƥ，「ɕ O&M 王也ǺɺɱԄ委=Ďģ�ȝņϛȀ本且Ʉү失衣充Ʒ

O&M 友求?1970 ę̼βĲ 1980 ę=秀ȝϛӀƪ吉ƺ【ɺӀֽȀǺ O&M ǧ日坑Ʒ

ɺϛ?Ď 1980 ę̼βĲ 1990 ę=ę“ǻȀ̓ǣкլ>˿主>ǾПχċ內=ѹ O&M

ǧ日óġ乏之ǺӂƀFStraw et al., 1991a? 

Ďķ� 1990 ę̼βĲ 2000 ę=˷] O&M ԄυÏ=Μ˿功秀ԄυΈƷɺϛ=

秀平ǘ分МǺŬ勾=ÀȽƤ，ԎĊǺͮΈ�¤ǯɺО秀平֢百ƺ¥且æɓǺŬ勾?

『βɨ水中Ïǻy̓ȌП廷ǩ̈阮ƞͨ²ø Dr. S. E. Bourgeault ó份ǣ 1969 ęƳŏ

Ì功ƌ永ɕL宋ɜǻæΗ怡水已ɲ即ʡ作友求ˆg必即ǇĈ宏ĵ̆友求Ԅυ=
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̖友|�ՠƉǺϛӀһԤ下=ו征̱̆ǇĈ宏ĵ̆ǺwŃ?。ǣϛיӀֽȀǺĵ̆

ƷƱɻƲ=ċģ拉ϛיӀֽȀ秀平đĽȯ҇�͒čѳ=其伺¤Ĉ宏¤Ĺ>ǿϲУǓ

χ勾b=拉ϛיӀֽȀÆµ些山ǽўıxƔĎĽͨ=ǘ可ȝǐǺ：Ǻč=Ɲ±勾̗

Էñ±ĖÿčƱ克：Ǻč(及ѲǯyЗǻ̓ȌП)? 

Johnson ( 2001 )ȼ¼=Էñĵ̆ѹǣϛӀȀɕȓ且տ別�ø日=אɺ找念ƭæɓ

Էñǖ=存ĭ找念ƭwŃ>功ƌ>ö州ɓ̆Ӓ一AMauduchi 宏 Coughlan ( 2008 )j

Ʊ=ξǯԷñʰĵ�宏ǾП兒否�̆ɄϛיӀֽȀ由回ǺŚ尚=֏οġƟϛי

ӀֽȀÆƤ，�Āѝ里ò本wƬ�ѝ，ǇĈ同͕χ¤Ě命ѡƭϛיӀֽǷ=µ克「

Էñĵ̆Ǻ：Ǻ=ł�ġ 30%ǺϛיӀֽȀξǯıĵÏ¼?ċģ=ǇĈĵ̆WǼɄ

ϛיӀֽȀȓ且ɹ�ӂɱǺW兒=ŽɃĖF2001aóȼ¼=ϛיӀֽȀǇĈĵ̆һ

ŏwƬѹϛיӀֽȀǺæɓĭƐġɹ�ӂɱ? 

 

2-2-1 【江ǈ¿勾友求  

зǦɨĎ 2001 ę山=ƱǇĈĵ̆友求FO&Ma˷]¡ż功秀Ï=ŶÀřƭ

Ò江ǈ¿勾友求?ǇĈƺ江ǈ勾bǺςʞ勾ġŏǣϛיӀֽȀԷñĵƒ?江י友求

ÀȽtқ²ɱ江ǈǽי─ϛי׳<יך<י>ß承江ƷԢ％巨ƺȝ叉％巨>有יƺ

Ƹי�友求=đѳ 2-1?ƭѷ【ӠϛיӀֽȀF˷夜秀ǻÏa;《互ġWƟÆ，Ǻ

全Ԛϛי=υȮʠ如ȱp=ġǺ收《üיǗǷ承ǽיAġǺϛ̹י牢Ȯá且łϛͿ

分М?יךóˁ�Ƿ承ɝѹĹ行ƺ̆͝Ǻ支列=µ¡ȼƺ¡支列Ƿ承ǺɝѹĹ行?

к。ךǽיFTactile perceptiona=ϛӀƪ吉ѹÏɚƞǷ句æÆԘ±ȹiǺ由ȇ（多?

Ǧ失ƪ吉Ď¼æ它WęőÆ͒伺Ƿ承ȹiǖFObject constancya─LǷ承őƤ|勾

弗ך�=ÒƢο《ĎgAϛӀƪ吉秀ƱɝąǺ又͒─LǷ承őƤ|勾弗ɞƎ=ÒƢο

《ĎgFScholl, 1986a?ë¡żÆ拉ϛיӀֽȀ句æǏŀϧѡƭ¡到Ǻיך=ĭѸי

ԉč>ƾȮ>g早љ一>ӀֽǷǺĹ行ƺ步矛>ўљǺϰmχ=ɄWϼġ，Ǻǽי

һŏwƬ? 

ČպǇĹFEcholocationa勾ƳŏϛיӀֽȀ卷ŉpǺӀֽǷƺǇĹǲծǺϰm

Ǘƭ¸Ȉ一jΗɄĎдךӀֽǷ�ȝǺДȵ?ɭǷ承ßƔ|ςպ=đˣ>г！ƺ͋
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Ԡn=Æ֦。фžպǗ¡ż҃թ>Ъ̆ĭ防ŋ?ċģ=ϛיӀֽȀĎĵƒ山к且ı

ҲWƟպ念=֦回兒否}ǘ句æǺČպµŌǇӀֽǷǺ《Ď�]伺ƻ矛Ƿ承Ǻǿϲ

ț?秀ȀFKohler, 1964ABassett & Eastmond, 1964AArias, 1993aҵɕČպǇĹ

Ʉ依只FFrequencyaƺ乏ȮFIntensityaǺʠ四ϋǪA秀回FCarlson Smith & Wiener, 

1996aȼ¼ČպǇĹÆ勾̓ǣ�ʝպ乙Ď乏Ȯƺ依只米tϬǺʠ四?ņ依պ乙ӹ六

ѹǣČպǇĹ�ƭɺɱ?ͳɄ。ǣ兒否Ǻԡ乙>фžպ>¡ż҃թպǘ以ƱǺי׳

ӹ六;ɄԀ奈Ǻպ乙?【ӠϛיӀֽȀǺ׳bá且=¸八̹牢ȮőƓ̗Ďņ依支列

ƱġӀֽǷƺ¼mǺt依只�乏Ȯŵ或? 

ß承江ƷԢ％巨FProprioceptive sensory systemaĹǣƔ承Ǻİį>İ位ƺ色?

Ò八ƥć山ƯƔ承京ѽĹ行ǺѸי=未征Ǻß承江Ʒ里`ƥ̆͝ǺѸיFRosen, 

1997a?ß承江Ʒ勾bĎƭ¸Ǻ̆Ń¿勾役火jųҊɺɱǺƏĳ?ÒƥƔ承ѸיǺ

Wʊ̓֞=存ĭςʞ文一FLateralitya>¤ĈFDir-ectionalityaƺǿϲǽיFSpatial 

awaarenessa=ÒjɄךǽיFHaptic Perceptiona²ɱċ內?ךǽיɄ勾。pt>ŧ

Ǹƺ江̈יŋǷ承Ǻ勾b=ÒɄ。יךǺFTactileaƺß承江ƷǺFProprioceptivea

里`�巨ƺ=±ɄǻÿŋƺԫŃ兒否}Ƿ承Ǻ¤ǯ?有יѹǣĎ兒否}ǇĹ米ġ

դŏ=兒否ƧЦǘ休ς¼ǺʻƸ=ŜɄ由ƣǺǇĈӣ(Landmark)>ӹ六(Clue)?ƭ

¸ġ，Ǻǽי里`ƧЦ=ÀȽ丁Ǻ江י=Æ列ǽ丁ĈĭŌǇǘ一սǺ¤ĈA而ȮǺ

ŵ或A年üǺ肉ʝ=ÆŌ֛�年¤Ĺ? 

̖ԙ【ɺ江ǈǺ̹江ȮÆ引 O&M Ǻ勾b?江̆יŃŬ勾FSensorimotor 

integrationaɄ¥且æɓ¿勾Ǻ̓֞=ѹ O&M �ƭɺɱ=江̆יŃ巨ĊÀȽ江י里

`ƺ̆Ń里¼=ŧ「江יČ抽兒?ѝ̆ǽי( Kinesthetic awareness )ƺß承江ƷԢѹ

ϛיӀֽȀǺ̆͝ųҊȱɺɱǺƏĳ?ѝ̆ǽיɄיך>ß承江ƷԢƺȝ叉％巨里

`Ǻò�=ƥƔ承Ďǿϲ̆͝ǺѸי?ċɕǘġ̆͝;ԫŃĎČ抽％巨=ϛיǺ

ǗɄß承江Ʒ=ǘµѝ̆ǽיɄƥϛיӀֽȀ性ǇҡӰƳ沒̆͝比WǺͻ士? 
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ѳ 2-1. 江י友求FßɡƊǘ孟Ҳa 

 

2-2-2 ǇĈĵ̆ǺǇ串  

1. ǇĈ( Orientation )BД』Ďĵ̆}ѝ，ƭ¸江ǈǽיµ�ӹ六( Clue )ƺ

ӣ( Landmark )µƂǇƭǘĎǺĹ行=Ɲҵǽƻ矛Ǻ兒否?ßɡƊǘȼϛיӀֽȀß

Ɣƺƻԏ兒否ǗǷ承Ǻț�Ĺ行�勾b?ō，ćқǺ江יԢǈǘŘĞ�作˨=其

伺ıxƺ兒否}ǺǷ承�ɝѹĹ行AƝ勾̗左֢兒否宏ßƔ�ɝѹĹ行Ǻ˨女=Ď

�ь一ŧ「Wқ�͒čѳ=勾̗ѝ，ćқӣ( Landmark )宏ӹ六( Clue ) ÅŌ֛ı

xǘĎǺĹ行=Ńɕĵ̆ǺƢԩ? 

2. ĵ̆( Mobility )BД』ϛיӀֽȀ併，ƭ¸Ǻ江יƺһŏǺwƬ=đ念Ԥ

下>¡ż>Ԥǻ®χ=付WͨƒƱÊWͨ?ßɡƊǘȼҜǺĵ̆ɄȼϛיӀֽȀġ

勾bͨĎıx字ԏ兒否}=ѝ，¡żŬ勾>ĵ̆һƬƢΝćқӣ( Landmark )>ӹ

六( Clue ) =Ėÿ>ġ寸只ǺĵƒƱÊÏWč�勾b? 

3. ǇĈ宏ĵ̆( Orientation and MobilityA周Ҝ O&M )BД』功ԤϛיӀֽȀ

ĵƒǺУǓ宏Ŭ勾=ƤƭĎøĽ兒否�ćқ代否ǸǱfŜ勾Ėÿ>ġ寸±ՠ式čĵ
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ƒ?ßɡƊǘȼҜǺǇĈ宏ĵ̆ɄȼϛיӀֽȀѹǇĈĵ̆ǺŬ勾>�͒čѳǺȯ

ñ�ćϼ¡żǺƤ，Ŭ勾=充ƷßɡƊȀǘͮɲǺ̌Ƶ沒ɋ? 

 

2-3 ǇĈ宏Ï¼ĵ̆ѹϛӀȀ�ɺɱǖ 

Ɣ�ӀֽȀɱġ】ǺæɓȤԉ=ɺɱǺɄÜ成勾ıx戶ՐԪǗ亦ΣıxǺæɓ=

ѡÅƔ�ӀֽȀǐǐ。ǣ分³ԲПÅՐԪƺ̫Ʋ¸八æɓ}Ǻ打【ƞ代=Ȼ征或以

ξŏ=ǐǐÜ成入Ջŋy( Bryant, 2003 )?Էñı²ɄƔ�ӀֽȀǺ布米：ӣ=ͮñ

¢Ȼ％巨µ引Էñı²æɓŬ勾�勾b=拉ƭıx戶ՐԪ=ȗɕƯ|ʜ沈�ƞ代?

Էñı²æɓɕL̓ǣÆ充Ʒ由�ƢՋŋy戶ƂǇƺŔ台ſ�Ǻæɓɓ̆ǺՐԪf

̫ƲʊyǺæɓg=Àř]ĵ̆勾b=¥且æɓŬ勾(扣七>ɣĶχ)>老本>ʊyƳ

ŏχFFrieden, Richards, Cole & Bailey as cited in Nosek, 1992a?ַ水ʟF2003a宏份

Ǖ̪( 2009 )Ȟҵɕ母ѡǇĈĵ̆友求=Æµӎ存ʊy秀平ҵǽǺԲП>դŏ秀æȯ

ñşԭ±áӰǺҵǽ?ÆƎ=ǇĈĵ̆勾bÆµդŏϛיӀֽȀ＿ǧċӀֽǘԤɬ

ǺɻƲ?  

ʧƉҧF2013aµLĵg|以j:ӀֽȀÏ¼̆͝�Ś否宏к所—µѱ串č̈ɕ

ƦǺɡƊς台=ӀֽȀÏ¼ǾП欠宏Ǻ̆͝勾b=ˁ�xʊ永�B1.Ï¼ǺД居(池

|池¼Ȏ)A2.Ï¼Ǻ作Ц(ò本wƬ>ĻȀǺġξ)=ӀֽȀǺÏ¼Д居˷ƷƱı

ūҵą͋另>Ɣ承Ñжӛĭ不土µÏy£ѽȮ>Ƿ͒兒否Ǻ|�ϑ=ŶɄÖÇӀ

ֽȀÏ¼Д居Ǻ²ɱċ內?ַ水ʟF2003aҵɕǇĈĵ̆勾bÆµҧȻǻyƺǾП

Ǻ�̆=կ以Ԏ併ǾПæɓǺǽ定ƺк所;ǦӰǽўıxĎǾП}ǘųҊǺƏĳ=ȯ

ñʊyáӰӊ人؆?ӋȕϸF2001aȈðWʊ「¿Ǻǻy=Ď充ƷǇĈĵ̆友求ȴ=

|收ÆµĎ杖他Ǻ兒否}ı。Ėÿ�ĵƒ=ą山Ď|杖他Ǻ兒否ь=óÆҼǤčƱ

克：Ǻč=ÆµК九øĽò本wƬĭ|ɬˮÑ?ӀֽȀ池ɱ欠宏ćқǾПƞ日=ξ

汽Η秀>Η夜>Η百>Η”>ö州ɓ̆>ͬ�>օǷ>Ŵ͜χ=;ӂɱƤ，ò本w

Ƭ=ĭ±|ąӀֽȦ�ӀֽȀѹǣ作˨ƥ¤Ě>Ƿ͒兒否Ǻӂɱóġʠ四?ԑ

志底F2005aɡƊÌ}ՁӀֽȀǺǾПҦ名宏æɓǸǱ山ȼ¼=Ï¼ĵ̆勾bƣ|
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ӂ¸yһŏȀ=±Ď代江ǖҦ名必ӤgՠǣξǯÏ¼ĵ̆Ȁ?ɭʊyġ引ȮǺÏ¼

Д居=究֦һƬƺĻȀǺƳŏ=óÆÏ¼֗ʞǾòҦ名=łÏ¼Д居jПƷƱ兒

否Ȑֽĭ不κ?ͽǄаF2006aµWĹÿǻ「yǺк所十ǬȐֽϛיӀֽȀö州Ǻ

ɡƊ=ς台ƭȐֽö州ċ內ÀȽʊy(đϛbɻƲ>Ɣ承|Ԏ宏y形決ɤ)>也叉(đ

也y�ѹ宏кլ來b)>ǾП兒否(đò本|ȗ宏分³ξӀֽͮΈ)χepӒ一?טǕ

Ę>Ѐ水川=͖ȹ克F2012a存Wžȼ¼正「ϛיӀֽȀƶ以ǿϲ˨女ǺŚ否ɄƧ

ı�Āǿϲ兒否ǺɻƲ=又ċĎǣǿϲ˨女Ʉµϛיɕ²AĭǾПǺѹ併宏̫妨同

͕=à勾承ѸϛӀȀǺƔ�ͨ否宏ʊ承ʠ四=jɕϛӀȀĎǿϲ}̞̆͝ĭŚ尚? 

付µgǺɡƊ作小以ǽ=ϛיӀֽȀǺǾП欠宏Ʉ付ž¼也ȎΗϰǃ一սćқ

”所=ɭġƍ】şϑǺĵ̆һƬ=ÆƳŏϛיӀֽȀĵƒǣ：ȝǺ地ў兒否=拉又

ßɄ弗̆ƏĳÆċģ「ɕæɓgǺ²̆Əĳ=óÆդŏ֗ʞϛיӀֽȀǺǾòҦ

名? 

2-4 ĵ̆һƬ 

干ԩӾæҚō永ǾП�也叉п【¿勾һƬ作ЦԭĊ̱扭}�FICFaȈð=һƬ

µ扭串Ƨҷ=һƬɄ，Ƨһŏy¿勾ǺwƬ=jΗɄËɱ勾̗Lդŏy克Ʊɓ

̆�ćқ¿勾：ǺgǺһŏԢƬ>wƬ;É戶һƬ?µ予串Ƨҷ=һƬɄȼLÆµ

，Ƨӎ¾>ҧȻǗș存Ñ勾Ȁ¿勾�к̋百ԓ氏̋ȤǗкѡŵыǺøĽǷ÷>ы行>

少÷Ǘ句Ȥ％巨gFɨ水Ñ勾ȀɢŬɝһŏǯʷ�Ǉ串a=ǘµ予串ƧҷһƬǺ

ӰɄ合Ɣ承|¤ȗǺyƤ，Ǻ=ǘµѬɄŵыǺeԍԲƕ>ŏ׳Ԣ>֗ϛԲµ�ԍ

δ=;ɄһƬ? 

自һŏԢƬǺՈ但Ϝľ>ի列>ҧʌ>ČĞƺ介ʇyк|āËɄWқƦĵǖǺ

wŃ百日=ĭɄɱġÒ付W化Ā本ǺһƬӂƀƱ˄ʺƔӀ̻сǺʊŋӂƀ?һƬǺ

ƥ付�Ā肉ǺÅ̋Ȥ�òՔƱ×Γ不ϢǺ̋Ȥ�?ū水кլ永ӣ耳ի所Ţ=ɕ

̚}因ã水水也ӣ耳�һƬ�宏水形ӣ耳沒ƺ=˄̚ ISO 9999B2007(E)֫ם=Ɲ

кŬ弘ǂ下Пƺ水也ӣ耳Ӑɋǂ下ПӐכ本ѡ=ǣã水 99 ę 9 ¦ 30 ¥�ŗ「ɕ}
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因ã水水也ӣ耳 CNS 15390JƔ�ӀֽȀһƬ-�宏弘Ҵe=̚һƬ�「 11 p=

Àřġ<04 ʊy夜ձһƬ( Assistive products for personal medical treatment )>><05 Ŭ

勾友求һƬ( Assistive products for training in skills )>><06 典Ƭ宏串Ƭ(Orthoses and 

prostheses )>><09 ʊy肉宏Ș彼һƬ( Assistive products for personal care and 

protection )>><12 ʊyĵ̆һƬ ( Assistive products for personal mobility )>><15 ǋ

也æɓһƬ( Assistive products for housekeeping )>><18 ĺ也�ƭ¸Γǘ�也Ƭ宏ŵ

ы左÷( Furnishings and adaptations to homes and other premises )>><22 老本宏作˨һ

Ƭ( Assistive products for communication and information )>>< 24 ǷȤ宏ы行ͨ͒һ

( Assistive products for handling objects and devices )>><27 wƬ>ԲԢ宏兒否ŵϑһ

Ƭ( Assistive products for environmental improvement, tools and machines )> 宏<30 ö

州һƬ( Assistive products for recreation )>?：ȝǯ水ǾПҚōǺһƬ估ŏ宏ǧ日j

Ʉ出 ISO9999 Ǻ�％巨? 

ѷ形g=水形ӣ耳左֠乏沒=ISO9999 水形һŏɢŬ�％巨=ı付它eǶ( 2002

ęǶß )ˬ=ģ�％巨őɄƢԩ°ɚӾæ左֠ǘ�ŗǺ水形˿主¿勾宏Ɣ�Ӏֽ

宏弘ҴAƝĎ�巨ǘςʞǺһƬ％� 2003 ę弗áĚ˚`°ɚӾæ左֠Ǻ水形�

巨Ƣԩ句％�也̻( WHO Family of International Classification, WHO-FIC )?ģ

Ȥ宏ɢŬ�LƤ，¿勾g�?ċģϛӀȀ，Ǻë¡ż=²ɱɄ，ǣϛӀǨ�Ďĵ

̆山ǺǇĹ=ċģ弗֝ĎLʊyĵ̆һƬg�Ģ�LǇĹһƬg=ĭȓLʊ

yĵ̆һƬg�Ģ�LžĵһƬg? 干ԩŽɃĖF2001aɡƊϋǪð=ȶӂ

±ÆĵǺ¡żŬ勾һƬĀcWқBȍż>҂ײĚ¡ż>ŀնĚ¡ż>或ŧ¡żF

Ћŧ>ȍ¤ŧ>Ћŧ>卡ŧa>ԍr¡ż>利ʝ¡ż>ǻ，ԤǻԢ>¡żȼȠ尤>¡

żƀŏԢ>üЦ̬列¡ż>֙Ι求平Ԣ? 
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2-4-1 ë¡żǺ水形ςʞɪ仰  

ķ�1921ę=ġWĉƧıɮ水ØƙΪĝǺף找ʡċɕƞɀĭԤɬÑǦ=。ǣ也

ьȑȊǺò本ǸǱ拉¸江Ʊ|ıĎ?ċģ=ɕ]ĎÏ¼山ŶʜǤ弗ɞƎ=¸̚¸Ǻ

¡ż次gëĳǺֳĳ?ķ�1930ęɨ水ôōՉėǺ；死ƙƠЮrППȍGeorge A. 

Bonham¼Ďëĳ¡żϡgɥĳ̞rŃɕϛיӀֽȀÆԷñ̆͝Ǻ池ǯ?；死ƙƠ

=П乃—本ѡģ池ǯƝƲɳëżǯ=拉Ȼë¡żȀՠ—Fright-of- wayaɣ好˸љכ×

ƚ¨ò本ƞɀ=Ɲ勾կ以љyǺƳŏ?ą山=ǯ水�ԞĎ1931ęǺ2¦7佛=。WĹ

ĉÉGuilly d’HerbemontǺqǖɕϛיӀֽȀ̱̆ë¡żѝ̆Ɲʬ¼5000¢¡ż合

ϛיӀֽȀ? 

ɨ水ȿǍɕ]拉Ŷ【yǽўƝȘӀϛיӀֽȀǺўљĖÿױō=Ď1964ęǺ10

¦6¥本ѡWϼƂכBĎſęǺ10¦15¥ɄLÿ水ë¡żĖÿ¥FNational White Cane 

Safety Dayag?The National Federation of the Blind ( NFB )�ҵſę�¦Ǻ它e字

ɄɄLëĳ¡ż字FWhite Cane Weekag?Ď¥ßўљò本Ėÿǯ它cÎ去ó必Ǉ

LÑǦȀǣўљĵƒ山=併Ⱥ必Ǉ̞פëżǗ֖Ԥ®g? 

2-4-2 ë¡ż水�Ïɝד£  

|妨ɄǦ失yǗɄϛיӀֽȀɛĎƤ，øĽһƬwƬ山;ġWʗ秀平％巨=ϛ

 ӀֽȀ王，Ǻë¡żj|ÊÏ?ë¡żĎƤ，山ӂК少ǇĈ％巨FOrientation andי

Mobilitya=，µƳŏϛӀȀ勾̗ġLǇĈĵ̆gǺ勾b=ͷĎıūǺх中}ȯ҇W

Ι͈件Ǻ�͒čѳ( mental map )?Ν回ģ�͒čѳƧƂǇǘĎĹ行>ő̚ȝǐǺ：

ǺčĎʔьµ�ūɱđĽ{勾Ʊ克：Ǻč?久}( 2005 ) >ǫȰŦF2007a�ŋ

ĎɡƊς台}ȼ¼：ȝϛיӀֽȀ由ΫѢǘƤ，ǺԤǻwƬɄë¡ż( white cane )=

µ�Åךдč一ǗɄǷ承µӰҵȝ¤Ʉ＋Æµĵƒµ�ӀғǷǺĹ行=ĭ¡ż|Æ

�Ǻč¤ȞWУξ付以ǽ?ĭһƬßƔȓ²̆支列ƝŗǽϛיӀֽȀĵƒǺɝ作

˨=ǣɄϛיӀֽȀËġĎ一սӀֽǷ山{弗һƬǘ�Ԥ尺卷=Ɲ／ġı²ՐԪĵ

ƒљ士Ǻ勾b? 
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ċģ=ë¡żĎŃǇĈĵ̆山=收勾֔ǸĚǺ充ךµ支列ӀֽǷ=ξǯ̬六文

一宏g¤ĤƏǺɤ¼Ƿ=ʜǤ正「ϛיӀֽȀgÂƔǺд扮?̾ת�F2007aj

¼ÿǻȀǗɺȮϛӀȀΚ´;Ƥ，ë¡ż戶ɕĵ̆һƬ=Ɲ±充ƷǇĈĵ̆Ǻ友求=

µ�ƭ江ǽ勾b?οĭ托巨ë¡żȡξǯ�ƱϛיӀֽȀgÂƔ�ĖÿǺ؆ ?֔

ŻǦ؎F2009a沒ɋς台ϛיӀֽȀ八Ï¼山由且Ƥ，ǺһŏwƬɕë¡ż(92%)=

ϛיӀֽȀ八ǺÏ¼©只ȓ且Ǻ引=¸八ǺæɓŃ女宏W化yŁ=wŃǺč¤本

且宏ıxǘǋĺǺč¤ġɍ如奇=由且ĵƒĎć地ўљm?οĭ=зǦɨF2001a

ȼ¼ë¡ż( white cane )ɄϛיӀֽȀ由且Ƥ，>由周ȗj由кլ�併，由扭Ɲ米Ƭ

ԷñǖǺһƒwƬóÆ「ɕ¡ǺǏŀ=֦µ̬六兒否}Ǻɝ作˨AĎ¿勾一ġ̬

六>Ș彼>定ŋχeϼ¿勾=łֈɄξǯ支列ƱǘġǺӀֽǷǸǱ=�ƭɄgÂƔ

Ǻ永�? 

ңĊµgǺ£דČ作小Æǽ=Ďë¡żǺѡǐ£ד�ɝɡƊ}=ȱǦč

ȼ¼¡żßƔǺ¿勾}ƬġWϼ付àˍá伺ƂǺ̌委=őɄξǯȘ彼ϛיӀֽȀ住

永µgǺ永Ĺ?ġǣģ=ßɡƊ¼ͮɲë¡żǺɡƊ¤Ĉ=˷]ɱ勾̗Ș彼ϛ

ġ寸作˨Ï=jɱ勾̗ɽņ住永µgӀֽȀ住永µfµŉд扮ӀֽǷ�ƥɝי

д扮ӀֽǷǺԲП宏Ș彼住永µgĖÿǺɡƊ¤Ĉ? 

 

2-4-3 刪rĚ¡ż水�Ïɝד£  

ȊęƧġǣ刪rĚ¡żǺͮɲ=y|收һŏ引底ȀǗĵ̆|ȗǺƤ，ȀĎĵ

ƒgǺӂƀ=ġ永�Ǻ刪rĚ¡żĎ¿勾Ǻͮɲgֈӎ¾ƭÒǺһŏ¿勾?制hĎ

水�Ǻ王ō永ú=p【ӠǺ¡żȞɄϋĊ幸ðǗ肉ǦF免҆也=�

)a=ћ�ɄϋĊ

支列伯江併ӀֽǷǺ¿勾?付Ƥ，�͒ǺƏȮĭƐ=¡żǺƤ，ӂӎ存Ƥ，Ȁѹǣ

兒否̫Ʋ勾b=Ɲӎ¾ʊy宏兒否�ϲǺ�̆=ą山ҧ彼Ɣ�ӀֽȀǺı示��κ

ņ肉彼ȀǺ�͒ɴԬFւ£ʽ=�

(a?	

ɢŬǺ併，ѹǣОĚһƬǺςʞĭƐ=ӰѷɄƬġȱpǺŏb=Æե估固Ěһ

ƬĎԫŃƤ，�¿勾Ǻ|Ɠ?Sung Yeon Kim, Kwangsu Cho (2013)=ɡƊðί勾
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¡ż母ѡϧ乙Ǯ江列ԢÆ以ǽǷ承ǺĹ行宏如奇=©托巨ĚǺë¡żŶġ寸只ի列

ӀֽǷǺĹ行�步矛?再生ϸ=ȋ仔叉=s也Ȩ=份̹宅F2013aµϛӀȀÏ¼ɓ

̆山=ǘ免Ʊ�Ԥˡ̌委�ӂƀ=Ƨ存ĵһƬ�ϰς?ɡƊÀȽԤˡ¡ż�Ԥˡ²

Բ=Ԥˡ¡żțµϧ乙Ǯ列如¤ĚƧ存ĵӀֽǷ�江列=Ɲµʫ̆˸克¤ĚƧ存ĵ

ӀֽǷ江列ϋǪ�幸ðFġŋǣW化何Ӆպ幸ðóƷÏĎ兒否պ乙Ǻz呼�找念	aA

Ԥˡ²ԲțµǻyԤˡŬ弘Ƨȼ�ĵƒљӹ=ƭ֦。Ҵ乙里`>防定>5#%ǇĹ>

ĵyčѳ=Ƨı̆必即ԎĊ�ĵƒљӹFġŋǣW化�ĵƕљӹa�Ҵ乙Ԥˡ?ƛ

百ɂ=¯ɨ立=ւǦՂF2013a	干ԩ引底Ȁ¥且æɓ宏wŃ兒否ӂƀ=ςʞ¼尼Ċ

ƭӂƀ�ȫҲ�引底Ȁ¡ż=̚ 勾�ƭǋ也ǗÏ¼山�Ėÿǖ>¤ȗǖ宏ѷ，ǖ?

ׁ》ŦF2013a¼Wʊ̓ǣξӹҦљςʞƬ代否江ǽ廷如肉彼宏ǇĹ加伊¡¹=

ģ¡żɄ併，ξӹ托里ы行̚Ƥ，ȀǺ�њ只>ƹŘ>承而χæ夜作˨托天Ʊ¡ż

�Ǻ̫ƲԲƲ=Ɲ母ѡ¡ż�5托天æ夜作˨ƱĿǧԢҝ=引加伊ԲП?	

ɬҧF2011aō，�ƓԲԢy>�r仍к％巨>ίӚȦ¡Բƺeϩ¾ͶȮ

江併ԢƧͮɲƝѷ台ȫҲ�ίӚȦ¡ż?ŸЦ؇F2014a֓̚ǖǷԉǺÆԘǖā

引Ɲ̚�֫�「ÆµƳŏϛӀȀĵƒ�防ҵǿϲĹ行ǺһƬ=µфǎיךƧɕϛӀ

Ȁ【ӎ¾WқǇĹ�ĵ̆ǺōԢ?Ӽȿ؉=š克=ˍȧ=Ɍ拔=ФÕɗF2015a

¼出，【ӒĚĞ˚Բ҇Ǻ目¡ԫŃŀն�¡żͮɲ=̚ć色妨�ͮɲı。ц承Ã

҈=ą山ÆƢƭƤ，Ȁŵ或¡ż�¤存ĵ¡żһƬ�ŪͶŀȍ宏ĞĊ=µ克尼Ċǣ

ćΓ火Ƥ，gǺȗōǖ?	 	
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Ȉ2-2. 刪rĚ宏托巨Ě¡żǺ©ћȈ 

ί勾¡ż 引底Ȁ¡żͮɲֱȦ  目¡ԫŃŀն�¡ż 

   

˄֔B 

ģë¡żĎԘȊ¡

ůͨͮġ江併ԢÆի列Ӏ

ֽǷ=ĎſWʊŲͨײы

ͮ�üы行=拉¸yÆµ

͈竹ɞƎƤ，ȀǺĹ行? 

˄֔B 

ɡƊȀ²¼Ƭġ

¨Ъ�Σ־Ǻ寸Ǫ>肉Ǧ

谷>ǇĹ％巨>Æ沒Ěͮ

ɲ>凡更¿勾�̰�χ¿

勾? 

˄֔B 

ɡƊȀƢԩ引底Ȁ

Ƥ，؆Ѹ宏Ϝľ=¼Æ目

¡存ĵŀնǗĞ˚¿勾�

¡żһƬͮɲ¤ǯ宏Բ҇

ֱȦ?  

ǻyԤˡы行 托巨ë¡ż ְȻë¡ż 

   
˄֔B 

ɡƊȀµҴ乙Ńɕ

ϛӀȀǺԫŃ�一Ï=ƭ

˄֔²ɱĎǣȯ҇ĵyč

ѳ=µ必即ԎĊ�ĵƒљ

ӹ? 

˄֔B 

ģë¡ż֎סћɕ

托巨ȦǺ¡ż=ģżƔƬ

ġÆŲײ¿勾=由ȝҝ它

W色ͨġɥĳ幸ðϡ˛=

Ńɕ拉¸yÆ͈竹防定? 

˄֔B 

ģë¡żÆְ¡Σ

ȻƝÆ江列ÖÇƫf¤Ǻ

ӀֽǷ=֎סǣ或本ȦǺĵ

̆һŏԢ=Ԏ，ѹ多【Âɕ

【ɺӀֽȀ?	
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 找ԲǺԤˡë¡ż ί勾刪rë¡żףԤˡǺë¡ż ͮġ̫ך

   

˄֔B 

ɡƊȀ¼Ď¡ȼ

П充ךƱǺů¡ͨġיך

包̆ы行=Æ̚作小托天

ƱɪÀьǺ吊刪ь? 

˄֔B 

ɡƊȀ¼=Ďů

¡ͮġף找՝Æ支列ȝ

¤ӀֽǷǺ代Ǳ=̚作小

托天ƱɪÀьǺ刪хь? 

˄֔B 

ɡƊȀ¼往命Ď¡

ȼƺ¡ϓǺϓ̞=П些回支

列ƱӀֽǷ山=母ѡԗ̆¤

Ě本ǽƤ，Ȁ? 

ģ作小ɕßɡƊǘԭ͒ 

。Ȉ2-2Æ以ǽ=：ȝ¡ż改Ěչ【=ćġ˄֔�ՠ分֔?ƭՠ分֔ɕ=托巨Ě

Ǻë¡żǺ¿勾ћɕ周目=ƦđŲײ>̬六>Ș彼>定ŋχAƤ，¤ĚɄ出，Ǽ充

҃թŃɕ卷ϰӀֽǷ=ȡjċđģ拉ë¡żǺ͍ƃ只引=ż՝ԹМ只引?刪rĚë

¡ż©托巨Ěë¡żћƬġ【ɺһŏ¿勾=ƦđB江列Ԣ=ɥÏӹȼð谷>ȼð何

Ӆպ>Ԥˡχ=łƤ，¤Ěȡ©ћ|ʜǤg¡jћ͞ɺ=以c�市֪?ŸЦ؇Ǻ

ɡƊς台ѹϛיӀֽȀµŃɕǿϲǇĹ֓ǖǷԉƥǺӹ六Ɠ̗=łȼˁ¤ĈǖǺ

¿勾|Ɠӂ。պ乙ǺՒƧŃɕ估供=ԀĊӹ六ћƣ?。ģÆƎ=ɭɄ收Ë，ԗ̆

托ԤǺ¤ĚŃɕՒ本ǽϛיӀֽȀ=ǘő̚一ѹƱȝ¤ӀֽǷǺĹ行=ģĎ作˨

ñőġ寸Ǻ托克gֈɄ͕|Ɠ?ċģ=ɭĎ存ĵë¡żǺͮɲg【Ďģ¿勾¤一

¾µ沒ԭ=ʌá¿勾|Ɠ�ͨ=¾乏作˨ġ寸托克Ǻ¿勾一�ɢŬ一=őÆ企ϛי

ӀֽȀ¼尼Ċ台�Ǻë¡ż�ΌОһƬͮɲ? 
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2-5 ɣ佩Ě̆͝ɢŬ山º 

Ď 1980 ęº=秀ɚȗyϰǃɡςƬġ刪r¿勾ǺίӚȦǧы=Ë|ѡ自山刪r

Ѩ左÷承走�ο̂p=Ɲ|ԎĊɣ佩ĎƔg=ɀģ山ǺίӚɣ佩Ěы行收¨ǣ秀弘

ɡƊĭy=�ȴŬ弘|֛Ҋ存=2004 ę汗旦¼ SPOT( Smart Personal Objects 

Technology=ίӚȦʊy，Ȥ )ÙÌ=Ɲ宏水形¡並p把 Fossil>Sunnto>Tissot 宏

Swatch χĊŃ=̱¼К佈 SPOT ÙÌǺίӚ¡並=ÆҷɄίӚɣ佩Ěы行ςʞgW

ʊɺpƙυе?Lɣ佩ĚɢŬgĉȵ串ΗɄ併，台ġǺɢŬϰς¼汗ȦҼȗ�Ǻы

行=ƤƭÆµɣ佩ĎyǺƔgµ֚ƶđæ͒作˨χǺɝ作˨=οȴк。ġӹǗξ

ӹ本˨Ǻ¤Ěů作小托ҾƱϻҝѝҟ=ϻҝāůϋǪ�抽Ʊʊyĵ̆ы行g=拉Ƥ

，ȀÆµ以ƱǘӂɱǺ作 ?˨：ȝίӚȦɣ佩Ěы行Ǻςʞɝ自【�=²ɱÆ�「 2 

p:W化不ϢȀƤ，宏˄Ǉ句百併，=ƭ}ș「ίӚȦɣ佩Ěы行ςʞǺʶ��內

Àř:ÂԤ承Ŭ弘「杖� ─ ͳŬ弘Ʉ【ɺ江列ԢԭĊ任ǺȬыŬ弘=|łġ寸ն

t]ίӚȦɣ佩ы行ǘ出，任Ǻ�s=ŶȘ互Ǘ�]任Ǻѝҟ勾b?ņ切勾

托里Ŭ弘 ─ đ Bluetooth low energy=ͳŬ弘勾ġ寸ɽņ本˨山Ǻ¿只不切=Ƥί

ӚȦы行Æµ出，ћtʜϬ(承走)Ǻ刪ħ=jġ寸ɽņ]ы行Ǻ承走?  

 

ɢŬ×沒Բ҇ Gartner Ď 2013 ęȴ IT 永Ȏ宏 IT ， ֆЇѩ列}ȗȼ¼=ίӚ

ɣ佩Ěы行̚ŵ或y八：ȝƢՋ¡Ȼы行Ǻ平告=àƧ̚ϋĊ作˨>夜ձ>˿主χ

併，ו征「ȍ=ѩľ 2016 ę×Γ句人̚ϧѡĨӈɨ�?IHS ÿ͑母ϛ�ǬʡƆ＿

FShane WalkeraȞѩ列=ίӚɣ佩Ěы行Ǻ×Γ必ӤĎ 2018 ęµȝ=ΗġŤ半「

ȍĲ 300 ӈɨ�?ÌɡƊԲ҇ MIC jҵɕ=ίӚɣ佩Ěы行ǺęԀĊ「ȍ只引克

81.9%=×Γ必Ӥѩɲ付 2014 ęǺ 31 ӈɨ�=֗ӎĲ 2018 ęǺ 341 ӈɨ�?ßɡ

Ɗ̆̚͝ɢŬы行Ǻ受ƞ÷ҲȈ=đѳ 2-2 ǘð? 
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ѳ2-2. ̆͝ɢŬы行Ǻ受ƞ÷ęȈFßɡƊԭ͒孟Ҳa 

ǜ拋句百ɡƊǘ不Ϣ刪r句百}�ɡƊ下Ӽƴ招Ď2013ęȈð=ĎàƧǺ1~3

ęϲ=ɣ佩Ě句ȤΗПϰǃ¼台Ď×Γg=ĭ句ȤÆpɬ�ɕƫpȦ=WɄµ˄

Ǉ王百役火併，ɕ²Ǻɣ佩Ě句Ȥ=ÀȽæ͒ҕ列>˿主必即>ѝ̆妨͒χ=ɕ台

ϵɍ²ɱ併，Ȧ=Ä65%AÊWȞɄ母ѡ宏¡ԲǺ刺充=存ĵćқ¿勾=ƥȗ

ōƤ，Ǻӊ人?ǜ拋Ȉð=ίӚɣ佩Ěы行ǺǇ串ɕB1. 勾ɣ佩ĎƤ，ȀƔg=2. Ƭ

ΈWʊѝҟͨ͒ʶ�=3. Æµ片ĵćқ¿勾Ǻ旦承％巨=4. ƬΈġӹ>ξӹ未充Ҧ

љǗƭ¸ы行=5. ƬΈ|ą：ǺǺ江併Ԣ?ǜ拋ȼ¼=ίӚɣ佩Ěы行�p句Ȥϰ

ς受ɱ內ÀȽы行ɣ佈¤Ě宏Ĺ行>％巨ԭĊŬ弘>yԲ�一>ðԢŬ弘>刪

bƧЦ>æɓƚ«>ƚ決թŬ弘χ?ǜ拋Ȉð=ɣ佩Ěы行ǺςʞɄÜοǺ=ËɄ

σβϲ|併合�ѡ引β半=ĭǢ失ȍβ=句ȤȦѽ|併Ȝɻǣ¡並Ǘ失=Æ勾Ʉ

øĽʊy些Ɣɣ佩ǺǷȤ=̚�ԭĊćқ¿勾宏ǧ日? 
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干ԩwɡ˵IEK句百�ǬʡÇǕĎ2014ęǺɡƊ沒ɋȼ¼=|汽Ľқɣ佩Ěы

行由且弗Ƥ，Ȁ”Ϭ�pӂƀ�ŋɄBʜ|ʜǤԫŃ>伸ԫŃ¤ĚɄ＋勾ŪͶg¡>

ƭǘðǺ£ĒǗ找ѬɄ＋͈件dǤǣ͒伺>作˨充ĞǗČ抽Ʉ＋勾ő山±áӰ>

ɣ佩山П|ПŝֽƤ，Ȁ又ß¥且̆ŃǗ平告χχ?ƭ}yԲ�一ǺǤ，ǖ宏¿勾

ǖ=Æѩǽ̚²ԤίӚɣ佩Ěы行àƧǺςʞ?ԒɨɯĎ2015ęǺ沒ɋς台=不Ϣ

ȀĎ一ѹɣ佩Ěы行ǺՐԪƂ同山p;ћɺϛы行ǺɝѹՠЇµ�ɝʜǖƫϼסǖ=

ĭı居ǖɕԤɬυȮћ引Ǻסǖ=ƭĢɕÆѐ，ǖ=ċģȯכÆ—。ģƫϼסǖ回

¡ŵϑÆġŏǣ引ΌО句Ȥ҇一}ƭ¸找念不ϢȀ出，ס�ǖ=存ĭ引不ϢȀ

ѹɣ佩Ěы行Ǻ出，Д居?ÊÏ=不ϢȀ由̂】Ǻы行ŧѽɕ¡佩Ě?ĭĎ¡佩Ě

ы行ŧѽ}=dµ¡並ǺŧĚ由ɕp央ǘ̂】=ƭĢɕ¡兒?˷ ¡佩Ěы行ŧѽÏ=

永�不Ϣ̻сĵ】՝՛Ě宏Ɣ回Ěы行ŧѽ?Ď՝՛Ěы行ŧѽ}ћƷ不ϢȀǘ

̂】ǺŧĚġ失>ϼ味宏ĮԲAĎƔ回ĚǺы行ŧѽ}由Ʒ不ϢȀǘΐЗǺŧĚ

ɕgĶ?łµԭ承ĭƐ¡佩ĚǺы行ŧѽ|汽Ʉѹǣԭ承不ϢȀǗćс承Ǻ不ϢȀ

ɛɕ由̂】Ǻы行ŧѽ? 

 

ѳ2-3	ɣ佩Ěы行Ï؆ȦѽFßɡƊɺОԭ͒孟Ҳa 
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Ȗ宅�Ď2014ęǺɡƊ石ŗ}=ҵɕɣ佩ы行ĎÏ؆>¿勾>併，>：ӣ×Γ

χ;ġ打【ÆĵՐϼ=ċģÆµ̴Ă左Ċ¼ӠcқəĲgĨқȦ?ƢÏ؆ȦѽÆ

�ɕ�=ÀȽ失Ě>¡並Ȧ>ɣ回Ě>少佩Ě(Àř¡兒)宏ϡȑĚχ=đѳ2-3?
Ƣ×Γ̈判ȞÆ�ɕ�p役火=�ŋɕB1.作˨宏凡更>2.ѝ̆宏˿Ɣ>3.夜ձ宏肉

彼>4.Ėÿ宏Șÿ>5.王百宏˄ʺ?|汽ɄĽқÏ؆ȦѽǗ：ӣ×Γ=̓ßg;。

Îʊ̓ßʶ�¿勾ǘ҇「=�ŋɄ:1.ȑ̰ы行>2.兒否江列>3.̆Ń江列>4.æ͒江

列?ȑ̰ы行ɕ̚刪rы行ɣ佩=ǗҜȑ̰ǣƔ承g=ċģÆµ̚伸刪rы行些Ɣ

ӂְ¡¡Ȼ?兒否江列µѹÏ江列Ǻ¤Ě=江ǽ兒否Ǹѽ=đ而考Ȯ>向|±̞פ

Ïӹ>W才�җ>ġɎʻ承χ?̆Ń江列ō，告ǖ江列ԢϬ列ɣ佩Ƥ，Ȁ�ćқL̆

Ńg?æ͒江列ȞɄɣ佩ы行由̓ß±ξǯƶºǺʶ�¿勾?母ѡæ͒江列ԢϬ列y

=ćқæ͒Ӡԩ=đ承而>�ȳ>Ĵ來>�刪>¼ĥ>ĴՀχ?ō，æ͒江列Ԣ

勾̗拉yǺæ͒ǸǱϬ�>ϛי�=ȗǣ�Ǭ>巨ɲµƥԎ自Č抽=存ĭ克Ʊ

ҧ彼˿主�Ϟƀ?Ʀđ¬ΓgǺίӚ失>ɵ帆，Ǻԧ心՝ >͘ǻy，ǺίӚ失>

ˊy，Ǻɣ佩ϟ֛ԢŹχ? 

MIC�ǬʡЀ手áĎ 2013ę石ŗ}ȼ¼ɣ佩Ě句ȤҊ�ֆЇ宏ϰς同͕ȵҧ�

Ǭ}=̚ɣ佩ǺД串宏Ǉ串戶WʊҷǦ=¸ҵɕɣ佩句ȤɄƽǇ̰少ǣƔg=ƥ

¤ȗı。未征Ƥ，Ǻ些Ɣ句Ȥ?，扭串Ǉ串ƧΡɷɣ佩句Ȥ宏ͮɲ=「ɕLhК少

˄ʺͮɲ�少÷宏̰÷=̚3C句ȤǗ刪r¿ƽǇ̰少ǣƔg=ƥŶ¤ȗı。未征

ǖƤ，Ǻ些Ɣ併，句Ȥg?đģū八Η伺怡ɕ尼Ċɣ佩ĚͮɲǗɕWɣ佩Ě句Ȥ?Ǘ

Í似ҷ=ɣ佩ǣƔʯ未征ςΤ¿，=ÆƤƔ承ı。wŃ|ϲ֛ϡȊ失>Į>m>¡>

χƔ承ԢǈǺ句Ȥͮɲ=ΗɄǘ那Ǻɣ佩ͮɲ?ċģ=Lɣ佩ͮɲgǉ勾Ȉ克̚¿勾

ы行ƽ回ǣƔg=些山Ǘ未征ςΤ¿，=d勾Ƥƭ¸wŃǗ̆Ń|ϲ֛=|找念Ɣ

承Ǻı。ɓ̆?óőɱ©：ȝū八且˧汽Ǻĵ̆併，=ŶgӒӥ(Ŷ¤ȗ>引依ȮƤ

，)Ǻ併，?  
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2-6 汗Բ刪FMEMSaɢŬУɷ 

干ԩwɡ˵Ƞ�˵汗％巨}�˄ŋŏ͒Ú�Ď2014ęɡƊ沒ɋȼ¼汗Բ刪

FMEMSaɄ汗t�ǺɢŬ=ÆƤ句Ȥѷ台Ҽրξ江Ǻɣ佩承所?汗Բ刪FMEMSa

Ŭ弘²ɱɄō，「杖ǺÂԤ承ҲυŃɕ̓֞=母ѡćқ|ąŹ小�ć役火【��Ŭ

弘併，=̚Ƭġ刪rǗԲ占¿勾ǺćĚ�÷Ǘ％巨存ĵԎ自ԭĊ>ƝƤƭ克Ʊ汗t

��О迅ɢŬ?Ɨ�y「¿̋Ȥ�Ǻ句ȤÀȽ來b江列Ԣ>¾Ͷɲ>ȏց快>我ԟ 任

>汗用＿丁�WƟɺɱü本˨ƺʝ依�÷χ? 

：ȝġ打【Ǻʊy些Ɣы行đ¡Բ> 吊˦Ȧ刪х>ӠĹɝԲχ=ɛypΙ出，

汗Բ刪FMEMSa�÷ǣ％巨}=µկ以Ŷƍ】Ǻԫ̫ǖ勾ƺΌО¿勾?ĭ些回汗

Բ刪FMEMSaŬ弘併，丁村ǺŪͶ世ˬ=jƤ以Ҽր�汗t�或「：ȝ不Ϣǖ刪

r句Ȥÿ一˰ƀǺ山ǊОֆЇ?Ď2009ęµȝ=。ǣɝ％巨�÷�刪ħχǺ汗t

�Ŭ弘ɛǊà「杖=Ɲ±×Γgj�àġǽĉ把̋�役Ŵ`̬六ģ役火=ċģ自山

p【ֈɄµςʞ併，ǣɵƞ> w百>ͱѝ�夜ձȘ˿χ˄Ǉ，ͻ>µӂƀ ¿勾ɕ

ԤĈǺίӚɣ佩ы行ɕ²?ĭȊęƧ些回¡ȻĚĵ̆ы行Ǻ併，丁村世ˬ=ŪͶ̱

̆]Ƥ％巨Ҽր汗t�ǺćϼɺɱŬ弘Ҋ存=˄ŋɄ汗Բ刪％巨( MEMS )「¿čĎ

不Ϣǖ刪r×Γ}կ以Ϋ�併，ȴ={Ƥ以ɣ佩ĵ̆ы行̋Ȥ�ǺŬ弘Ȏ和pΙɽ

ņ?汗Բ刪FMEMSaĎɣ佩ĵ̆ы行gǺ併，Ϟƀ=²ɱɄƤ％巨ѷ台汗t�>

ņ¿切>引ǖ勾�【¿勾ԭĊɕ：Ǻ=ĭ由受ǺӂƀȞɄĎǣL江列g宏Lξӹ

本˨gƫp¿勾ϼ：? 2012 ęęȇ山Ƒ含( Google )�ÈĎ×ΓgáĚςȈW先У

ǓǖίӚ失 Google Glass=áĚ̞̆]ÿ͑ίӚɣ佩ĵ̆ы行Ǻςʞ杞村=ją

山ɕ MEMS 句百ϰ包ÊWǮֹp×Γ̋Բ?  

Ú�Ď2014ęǺ沒ɋ石ŗ}=j˄ŋƱàƧˍáƬġξӲǺ×ΓςʞԲП

Ȁ=²ɱֈɄĎLygǺɣ佩ы行併，g?干ԩ刺Ċ水�ØǺ由О作小=ÿ͑ym

ѩľ̚。 2013 ęǺ 72 ӈyӎ¾Ĳ 2050 ę克 96 ӈy?ģ×Γ必Ӥ|收Ď句Ȥ

қ�¿勾gÆ勾ςʞ¼Ǻ|ą併，改希=ŶɄ些回y池Ѭǿϲξ¨均֗ʞĭ»
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ҐξɻÆ勾?×ΓɡƊԲ҇ ABI Research ѩľ=ÿ͑ɣ佩ĵ̆ы行句Ȥ 2018 ę

山刻句人̚ϧѡ 80 ӈɨ�=ĭ¼ͱϬ̚克 Ʊ 4.85 ӈʊ=µ�干ԩ×沒�ÈYole 

Developpement Ȉð=些回刪r句Ȥ։Ĉ不Ϣ�=̚又ßµû百ѝҟɕԤĈǺÂԤ

承句百̞Ʊ：ȝɕĵ̆ы行ƥ併�÷ǺĹ行=Ɲ存Wžș「]刪r句Ȥµ�ū八Ǻ

æɓ։Ĉ江列�( Sensorization )?YoleǺ巨ɲ作小}ð=2014ęÿ͑ MEMS 江列

Ԣ×Γ句人ɧ111ӈɨ�A伸�ÈƝѩ列=ͳW×Γ̚Ď2020ę山克Ʊ300ӈÌǺ¼

ͱϬ=×Γ必Ӥɧġ200ӈɨ�=đѳ2-4?YoleǘѩβǺ「ȍѩɲ̚Ƨıǣy八æ

ɓ}Ǻɣ佩ы行>Ƿ刺Ҧ( IoT )>夜ձ刪r句Ȥµ�̚ı̆ԜԛƕŃɕ：ӣǺƅƕ

句百χ併，։Ĉ江列�? 

 

 

ѳ2-4.	2014-2020ęMEMS×Γѩ列F作小ƧЦBYole Developpementa 
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2-7 ͮɲȵ”FDesign Thinkinga 

ͮɲȵ”ͳʊУǓɄЦı 2009 ę。 IDEO Ǻ片ĵȍ Tim Brown ǘ投技Ǻ

JChange by Designe}ǘ¼=Tim Brown ҵɕ=ͮɲȵ”ǺßԉɄѯѐƺѷ所=

ċģɓġӖǖáɄͮɲȵ”「¿Ǻ受Aͮɲȵ”ɄWқΌО¤ǯ=ƭΌО¤ǯ

ǺЦ՝=|ɄɢŬǺ存ž=ĭɄČ֝ƱLµyɕ}�gǺȵ”=µͮɲʡǺ̹江Ȯ

ƺ¤ǯ=ѝ，ÆĵǺɢŬ=µ�勾֫�「ȫӊ人ƺ×ΓԲПǺġ寸̋百同͕=Ƨ

ҐƓy八Ǻӂƀ? 

ůΌОǺѡυ池Ѭ「W％ĂǒģɺײǺǿϲ=ĭ|ɄW未ĸ�οġťǺ̆Ń=

ͮɲȵ”ßƔΗWʊ̬六Ǻѡυ=đѳ2-5=ū八Æµ，L3IgǿϲƧȵ”ͳʊѡυB

ς池FInspirationa>҇ȵFIdeationa>片ĵFImplementationa?ς池ȼǺɄư言ńΖ

Ű伺Ƃ¤ʷǺԲП宏ӂƀA҇ȵȼǺɄ池ǯǺ旨æ>ςʞƺ所官A片ĵȼǺɄ付ɡ

ƊȪ本ǐ×ΓǺž?ͳқò�找念>ȓǼӹǺƒǯ=Ɲ|Ʉċɕͮɲȵ”／ġ左

֠>分³ɦȳ=ĭɄċɕͮɲ̓ßgΗɄWқ̬六Ǻѡυ?ū八jÆµͮ̚ɲȵ”

ϛɕWʗȵ防Ǻ¤ǯ=|ËɄɱ秀ПwƬ=jɱ秀ПwƬȴ一Ǻ同͕ȵҧ=Ŷɱ秀

ПđĽȵ防̌委?ӂƀǐǐɄΌО�â=áđIDEOΌ阮y David M. Kelley且̰Ďӌ

宜ǺBLΌОǃǣ失至g=】Ǻͮɲȵ”也ǃ布ΐЗ؆Ѹ?ͮɲȵ”Ǻɞ自οɄů句

ȤǺƤ，ȀǢĎѹνͨ=ɱ̚Ƥ，ȀǺӂɱ�ɕӂƀ? 

ͮɲȵ”ɑυ�ɕ5ʊžB(1.)ą͒�>(2.)Ǉ串ӂƀ>(3.)ΌО̆х>(4.)又Ȧ

ҲŃ>(5.)列ѐ?ģѡυ}|Æµ＋ƂøĽWʊ֔r=WÞӤȦ寸Ǫ|đѩβ=ΗČ

Ʊ它WʊžɺОϰǃ=ѡυ}ӂɱ|֛�坡ʌá>̆ѽ存ĵ?ċģ=ͮɲȵ”Ʉ

WқңĊǖǺȵ”勾b?ƭȵ防Ǻ受ĎǣL伺Ƃ̌委gͳʊУǓ=ɱđĽ伺Ƃ̌

委C乃—ɱǽў̌委Ʉ�Ӈ?ɕ]拉ѡυϽō=ͮɲȵ”ȀÜ成平告̬六כ委=ͮ

ǯŰƱОƞǷ=ǗɄ付|ąǺ؆֔�`ƞ代? 
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ѳ2-5.	3IΌО3ǿϲ(ßɡƊǘ孟Ҳ) 

Żǚ＿ǺĉƐ=ͮɲʡǺwŃɄL�ӂɱɕӂƀg?ċģ=Brownҵɕū八併伸

ůyɺОǢĎɀƞǺ}�=ū八以秀平BůyǢĎ它WĹ?：ӣɄ=դŏy八ҷ¼

Օ֤Ď�ь>əĲıxj／ѸיƱǺӂƀ=ͮɲȵ”Ǻeϼǒģ乏�Ǻɱ內ҜɕB

ɒƎFinsigna>؆ѸFobservationaƺą͒�FempathyaÆ̚�克Ʊ：ӣ?ɒƎFinsigna

Ʉͮɲȵ”Ǻ受干Ц�W=ˬ ֔Ʉƒ存°ɚ=ɞy八đĽ併ѹæɓ}Ǻ֔֔ҌҌ=

Ď¸yǺæɓ秀平=付}ךς池ǯ?ͮɲɄΌ正句Ȥ=存�Ʊͮɲȵ”=存�Ʊ�

Ǭyƺ句ȤǺț=Ɲ存ĭ̱ʞƱ�Ǭyƺy�ϲǺțA؆ѸFobservationaɄ

ɞy八|戶Ǻ>׳y八|ҷǺ?ū八ɞ¸八戶Fƺ|戶a�Ӈ=׳¸八ҷFƺ|ҷa

�Ӈ?ġ山ֈ光宜Ӹȝ存=光Ĉµ|ąǺ¤Ěæɓ>ȵ”ƺ不Ϣ米ҝǺƤ，Ȁȝ存

؆ѸAą͒�FempathyaɄͮƔͨč>江ąƔƷ?母ѡą͒�̚ɒƎĸ刺ˬƧ=̚

؆Ѹ֫ם「ɒƎ=存ĭ֫�「ÆµŵϑæɓǺ句Ȥƺǧ日? 
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2-8 ͮɲˣѳ 

ѹǣͮɲˣЊɕͮɲ҇池�УǓ�wƬ宏ϛי作˨找念ͮɲȵ”Ǻ؆֔=Ď打

【ɝɡƊ}【µͮɲˣѳ宏ͮɲư言ƧЦɕ²委Ńɕ̬Ɗͮɲȵ”Ǻƶ士 ?Ը

͊=妨二æ( 2008 )ҵɕͮɲ҇池ςʞǺѡυ=ɄͮɲȀ֦。؆ɞǺϛיȵ”ɓ̆宏

孟ѳȵ”ɓ̆�ϲǺ�̆=οȴ|֛č戶ıū老本宏Ȉ克=Ɲŧ「Wқ؆ɞǺϛי

ȵ”宏孟ѳȵ”�ϲǺҥ犬宏Ν兒ț?ͮɲȵ”ǺѡυɄWқ|֛ıū老本宏托

克Ǻ見υ=jɄͮɲʡ̚УǓϛי�宏Ȉ克ǺWқѡυ? 

ͮɲȀđĽ存ĵͮɲǺȵ”ѡυCµ�đĽΌДǖǺş「ͮɲ̌委�伺Ƃ? Η

ͮɲ王百Ȉ台ĭƐ=ˣѳĎԭ承Ǻͮɲ҇池ςʞѡυ}ųҊ回米ƭɺɱǺƏĳ?付

LDesign Studiesgβ½=ȊΚęƧǺɝ汽£}=以ǽ҇池ˣѳϵɍɄͮɲȇβΌ

Дςʞ�ɺɱwŃ=ξ汽Ď¿勾gǗД串g=WǼ|֛Ǻ̬˧ͮɲʡǺȵ”宏ˣѳ

�ϲǺ�̆ӤĚ=ɺОɈ҇҇池ˣѳĎͮɲȇβУǓ句æ�Д串( Kokotovich and 

Purcell, 2000; Suwa, Gero and Purcell, 2000;  Zafer, Gero, and Purcell, 2006 )?付ͮɲ

҇池ςʞǺ老本宏托克ѡυĭƐ=ͮɲȀ本且Пµˣѳ¤Ě存ĵȵ”ɓ̆宏孟ѳǺ

ɦ事宏Ŕ台=ģѡυ併ɄͮɲȀßƔ|֛ıū老本=µ�ͮɲȀǺȵ”宏ѳѬ�ϲ

Ǻ�̆ѡυ?̓ǣgɷ=ġͮɲȀō，ˣѳƧςʞͮɲ҇池=ÆϛɕͮɲȀßƔ

Ǻıūȵ”宏老本¤Ě? 

ҵɕͮɲ҇池ѡυÆµ弗ϛɕɄ池ǯɰæ>ςʞƺ老本Ǻѡυ=ĭ±ͳƟ池ǯ

Æ勾Ʉϛי�>Ƭ多ǺǗɄǟ多Ǻ=ÒɄͮɲѡυ}|ÆǗ分Ǻ永�= (Jonson, 

2005 )?±ĎͮɲȇβǺ刺池ϵɍ=ͮɲȀ【µ¡孟ˣ矛Ƨ存ĵУǓς池=Ƥ以【

Ӡ秀ȀΫѢҵɕ¡孟ˣѳɄWʊʶ�ǺУǓ�wƬ?áđ Segers χy( 2005 ) Ʊ

ͮɲŃȤПк。W％ĂǺˣѳ孟Ҳ>ѳѬ>ӣ˦χͷžǺςʞ=ĭͮɲǺȈ台őɄ

。ͳƟˣӱǘ҇車ĭ「=±ͳƟˣѳ本且;Ʉ|ӰǇ>У͕Ǻƺʊy�Ǻ?ԑ؍ό=

bҸF2007aɡƊς台=ͮɲȵ”Ȟ²ɱ̬˧ͮɲʡ片ĵͮɲ山=ƭͮɲȵ”存
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ĵǺӤĚɕ付²ɱǺɡƊ內Ź�²ɱͮɲɓ̆Ǻѡυ宏ͮɲŃȤ存ĵ=ő【µͮɲ

ˣѳ宏ͮɲư言ƧЦɕ²委Ńɕ̬Ɗͮɲȵ”Ǻƶ士 ? 

ͮɲɓ̆˷]ϛי作˨Ǻ充Ğ�Ï =ͮɲ҇池ѡυ宏ͮɲȈ克Ďͮɲɓ̆}j

ɄɺɱǺͮɲĵɕ?Smith and Gero ( 2005 )ȞůͮɲǺȵ”ĵɕƺӤĚ©ժ「阮官

Ǻѡυ?ƭ}ÀȽ²委>ѹñ宏阮官ңĊǺѡυ?²委Ʉ：ӣ҇池AѹñȞɄ：ӣ

҇池}ΖŰՔҶǗɄ分΄Aĭ官ңĊȞɄ�ǣ：ӣ҇池宏ՔҶŰΖϲ=Wқ些山

ӂɱ出ƶĵ̆Ǻѡυ?óő=ͮɲǺĵɕ宏ȵ”ӤĚ=ΗɄ。ø日}|֛Ǻ�ȵ宏

阮官ǘ҇「? 

2-9 ͮɲbΌО ( Design-Driven Innovation ) 

2011 ę。J句ȤΌО妨͒秀石eFJournal of Product Innovation Managementaӷ

Ռǂ下宏Ǯo助ͮɲ妨͒ɡƊ}̌�ǂ下҅Ī͒רwp秀ǺΌО妨͒功̲=役Ԥ

L妨͒>ͮɲ>ΌОѷ所ȪgFMaDe In LabaǺ ׃ŅĝZҧåFRoberto Vergantia

ǘ投技ǺJͮɲbΌОe}£Ƕ}ǘ¼=Roberto Verganti ( 2011 )ҵɕ=ΖŰ由ġ

ӊ人ǺД串 =ɄͮɲbΌО同͕ōԢ?ͮɲbΌОǺɺ֔=áɄđĽΌ正ŶġД串

Ǻ句Ȥ宏ǧ日=ĭОŬ弘jɕģ：ӣ̞ƧŶ【ԲП?ͮɲǘųҊǺ受Əĳ=|ü

ɄχŬ弘ıοςʞȴ自Ń由ȴWўΌ正ʠ四ǺȆǛ=̚「杖ǺŬ弘ы存ҎȔǺ外r

ьAͮɲÆĎɤˏǖǺŬ弘ԲП丹台山=őςΤƭ同͕ǖǺƏĳ? 

ͮɲˍáǺԷ˄�ͨ=óőˍá宏ƭ¸ΌОŧĚ|ą�ͨ=Ďǣ勾ŵ或不Ϣp

央又ßП沃�句ȤǺД串=存ĭș「Д串ΌО?Ď¸xc【ęǺɡƊæ͉}=Roberto 

Verganti沒ɋ]ϧѡĨ也�ÈǺΌОɑυ=ÀȽ汗旦>Ɔ克֩FVodafonea>串pō

Alessi宏¥ßø�̔?¸ǺɡƊ迄Ċ同͕>ͮɲ>ɢŬ妨͒=ƝǣJ妨͒ɢ秀e

FManagement Sciencea宏Jȥļ̋百Ϝ汽eχ奈尾ςȈ?身利ō份̞役ДǯÂԤ

承存ĵMEMSɡƊ=βϲ見к打【ѿ右Ǻę՝=ǘǌġ由引妨͒ӒǺ¢ȻŃɕȴɟ=

布ǣĎ2000ęºȇβχƱ̋百併，ӽȟςʞ?¸八布Ɗ勾「¿=ƝȓËԘ回王ǭǣ

Ŷ乏>ŶԭĊǺŬ弘=ĭɄɬb池Ѭ¼ġД串ǺО併，?¸八Ĉ句百ȫ ¼ͳƟ
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併，=őȗͳƟȫ 干ß／出，由—存ǺŬ弘?ĭ¸八勾�ˬø�̔Ǻ迅Ԋ=ɺ֔

Ďǣ¾ͶȮ江列ɲ̞ƧǺОД串Aǖ勾宏「ßɄ�ȴ{”ϬǺƞ?ȫ ɱƀǺ|ā

ËɄ目《ǺɤˏǖŬ弘=ĭɄԭʗǺŬ弘宏Д串Bóőѹǣ句百ȫ ǘ一ѹǺȫ

Ƨҷ=ġĽŶƬД串Ǻ併，¤Ě?ɕģ=ɬb池Ѭ¼ġД串Ǻ併，=廷©Ŭ弘ɤˏ

Ƨ以ɺɱ? 

ͮɲbΌО=Дȼͮɲӂ存`Ƥ，ȀǺæɓ˟名=Ĉ¸八Ǻæɓʷ=¼W

қ居仰=拉ͮɲɕƞǷ沃�Д串?Roberto Verganti ¼Wʗ|ąǣ²ɑǺͮɲȵ”

ǺͮɲΌОɑυ¤ǯ=Ď¸ǘ¼ǺΌО同͕Ɉ҇=đѳ2-6=Æɞ¼ͮɲȵ”宏ͮ

ɲbΌОǺ¤ǯ宏ɑυǺ|ą=ͮɲȵ”ƥ坑存ĚFincrementalaΌОAͮɲb

ΌОƥǺɄ言存ĚFradicalaΌО? 

ŅĝZҧåFRoberto VergantiaҵɕµƤ，Ȁɕ}�ǺΌО=ÆµϛɕW׃

қ×ΓǚbǺΌО=ћ托巨×ΓǚbǺΌО¤Ěġ寸=jŶġō乏�台ġǺǾП£

�承Ʋ=ǘµцĎ坑存ĚΌОǺ步矛?Ŭ弘̱bΌОɄ打【ɡƊǺν֔=又ċɄŬ

弘ɤˏѹǣ句百ġ֛在Ě決թ=勾̞ƧȍβǺהǵՠЇ=ͳΌОĈƧ弗Ҝɕ言存>

ˏָĚ>|未征>勾bˏָ>ОƮ步>О字βχĉҜ=óҜɕОㄧ你?ĎД串Ǻ言

存ĚΌОҜɕͮɲbΌО=ǗɄͮɲ̱bΌО=ċɕ¸Ǻ̆bƧı�Èѹǣɤˏǖ

ǺД串宏句ȤҴƐġĽ池Ѭ?ĎΌО同͕ѳǺÇgƏɄŬ弘̱bǺΌО宏ͮɲbǺ

ΌОɺͨ�ײ=ͳƫϼ同͕Æµ�估=ċɕŬ弘宏ǾП£�ӤĚɄҥ犬ò֠=П母

ѡtȦF坑存Ěa宏pȦF言存ĚaƫқΌО字βĭĀąҊ存?Ď打【|ąǺ句百

}=ͮɲbΌО宏Ŭ弘̱bΌОǒģò�Ń，=ͳáɄpկ】Ϝ句ȤǺʶ�ǘĎ=

jΗɄŬ弘ǺД串台ƔFtechnology epiphanya? 
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ѳ2-6	Ŭ弘̱b宏ͮɲbΌОǒģǺò�Ń， 

作小ƧЦBͮɲbΌОF2011a=ßɡƊɺО孟Ҳ? 

 

2-10 Ό正b宏ΌОͮɲ 

宜》�F2003aҷƱ句ȤΌОǺ²ɱʶ�ĎǣLΌОg=óɕy由בϤǺ四ǣ

ƭ¸̆Ƿ�勾b?ҵɕΌ正ǺυťÜɱġ̌委Ǻ《Ď�伺Ƃ̌Ǻк所宏ǽ定{П句

æ伺ƂǺ江?GuilfordF1971a¼Ό正bɕyҵǽǺ勾b=ϛɕ֗休ǖȵ” 

(divergent thinking)ǺWқ=Ʉ。̹יb(sensitivity)>ɑ҄b  (fluency)>或本b 

(flexibility)>ԷΌb(originality)�ҡ存b(elaboration)ǘ҇「?ģÏ=Ό正bjɄW

қ伺Ƃ̌委Ǻ見υ=ÀȽ耳Έ>>協己�所官ÎʊϵɍAą山=Ό正ֈˁ�]
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yʹ>句Ȥ>兒否>來bµ�ҷǧbĀ�ʊ|ąǺӒ一=ͳ�ʊӒ一ćġƭ|ąǺ

˄ԉ?ġģ以ǽ=Ό正bɄ。ćқ|ąǺ勾b�Ӓ一ǘ左「? 

由『¼ΌОУǓǺÆҟɄкլ秀也Joseph Alois Schumpeter=¸µкլ秀Ǻ؆

֔Ǉ串ΌОɕLѝ，ςǦ宏ς台=șƤкլςʞǺУǓg?BarronF1969a²̠Ό正

uɄ沃�《ĎǺҷǯ=ċĭҵɕΌ正buɄ沃�ɇƟОƞǷ《ĎǺ勾b?

Higgins(1995)ҵɕΌОɄѹʊy>Ѳ承>左֠>句百ƺǾП句æ米pǺӊ人�ςǦ

ѡυ?ĭZaltman>Duncan>Holbek(1973)ȞůΌОǇ串ȼĈû百ӒĢ=¸八ҵɕĎ

ΌД>ѝŃǗѷ承¾w¤一=ɭҵǽƱО؆ǓɛÆϛɕΌО?AmabilelF1988a付

L句ȤgǺƏȮƧǇ串Ό正b=ȼ¼句ȤǺΌДɄ母ѡ兒否˟名Ǻ怕ĝ{以µɤ=

pϼġΌДǺ句ȤÜ成ɄОǀǺ>Ԏ�Ǻ>ġ，Ǻ>áӰǺƺġӊ人Ǻ? 

Ŷ存WžҷǦ=台ºǺ句ȤΌОӤĚ|ąǣµǐ=ɭ收µđςǦ也Зɸæˆ=

µĨ【ĢǺѯѐ宏ՔҶɡς句Ȥ=;|Æ勾ςæ?ċɕ=×ΓӂƀɄ【或?āȀ=

}vǥȰF2001aѹΌ正bǺǇ串ɕɄÆµ句æWƟОӊ人>О寸，=ǗɄӎ¾Ń

，Ǻ江יƺ勾b?ġģ以ǽΌОɄWқÆ̞Ƨӊ人ǺУǓǗѡυ?杜э֩F2007a

ȡҵɕΌДɄѹ托巨Ǘ£�ǺāєמAɄ固�內ǺО左Ċ>О�內Ǻā存�AɄѹ

ӣ耳ǗǇ串Ǻāϧ好?οĭ=Ӽ͊ŖF2010a伺מΌ正b本且Пˁ�Ό正¼ƬġО

足ǖƝ±ɄÆµ弗ѷ形Ƥ，ǺL句Ȥg?ǘ那ǺL句Ȥg步矛ɝ自扭Ǵ=ÆµɄWқ

؆Ǔ>尼佛>ĵɕ>ϋ҇宏ǷȤχǟ多ǗƬ承Ǻ句Ȥ?ΌД֏ɕWқ̌委伺ƂǺȵ

”ѡυ=łƭƬ承ǺȈ台宏《ĎȡɄµL句ȤgǺŧѽ¼台?ɭů伺Ƃ̌委ϛɕΌ

正Ǻ：Ǻ=ȞΌ正ßƔÆµϛɕWқ̌委伺ƂǺѡυ=ÀȽѝ，ćқк所宏ǽ定Ƨ

áӰ伺̌מ委Ǻɺ֔=充回存Wž尤ѹ̌委存ĵȵ”=ұϹćқÆ勾ǗÆĵ�伺Ƃ

¤ʷ=充回¼由ƣ伺Ƃ¤ʷƝѝ，ģ¤ʷƧ伺Ƃ̌委? 
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2-10-1 李ɨΌДѲ帆ǺΌОͮɲ¡ǯ  

ͮɲɱȷӇ戶{ġ寸CKnow HowɕĽCɄ＋ġWʗ欠”口ӣCÌΌДͮɲ

}�刻̠̌üãҵɕ˓ĎÔyǺȃ完g良半ͮɲ=Ǘ打Æµ卷ŉƒՔљ>命廷љ?

MUJIξ（ƍȤΌД刻ҕ又ɡȣ—æ份ҷѡBͮɲɺɱǺ|ɄŧǸj|Ʉֳĳ=ĭɄ

ȵ”yПđĽÅ江י?叫角Ǽy—æҵɕ=宏Ƿ承句æ由ɑ҄�̆山=ǐǐɄĎξ

Д定山=ͳΗɄ¸WǼ乏沒ǺBξД定ǺД定?ͮɲʡ由ɺɱǺwŃƝȓů正ȦȈ

台¼Ƨ=yȵ”Ǻǩķ;ȱǟ多=łͮɲʡƬġ充Ʒǟ多ȵ池ȴ勾Ƭ承�>ϛי�

Ǻ勾b?ċɕͮɲǺ由引否ɚΗɄ˘Ҡ付æɓȀǺæɓßԉÅɞ>Åȵ”ǘӂͮɲ>

ɕæɓȀ�Ū更宏ǌҚĭͮɲ?}因ã水ѹÏϥǤςʞƳП伴ƞȍ¯ũʐƱ=։

`21°ɦ=кլςʞǺֆЇŶ¾`ͮɲΌО宏ɨ秀χɱ內=ć水הǵbƶƂǣΌО

b宏ɨb?／ġΌОД定Ǻû百=ξǯĎ具女з或Ǻ水形×Γ}ñƓB／ġкѡͮ

ɲǺ句Ȥ=Ŷ尚µĎ×Γ}æ《?ͮɲ勾Ό正ġӊ人Ǻʠ四=拉句ȤŶġ丁ʹ宏男

b=存ĭ引×ΓÄġ只ƺ江̆不ϢȀǺ�?李ɨw百—存水付20°ɦȇβΗϰ

ǃςʞw百ͮɲ=ǼƱ台�=李ɨͮɲ�È�Ȼ征Ǉ串ͮɲǧ日Ǻ�司=̠֗ǧ日

Ǻ步ּ=付ġŧ句ȤƱξŧǧ日?ſʊͮɲѲ帆;ПġԷƱǺͮɲ¡ǯ=µfɕß

ɡƊǘԭ͒李ɨͮɲ�ÈǺΌОͮɲ¡ǯ=đȈ2-3? 

Ȉ2-3. 李ɨͮɲ�ÈǺΌОͮɲ¡ǯ 

水也 ͮɲ�È 「ñęú ΌОͮɲǺ¡ǯ 

ɨ水 Teague 1926 

LΌДgΗɄ Teague Ǻʶ�ӊ人?¼

L周目ȕǓg͒伺Ƥ，Ȁ=ͮɲ¼Ř�¸

八ǺǷ÷=đǪͳʐ】dȱΌО=ū八Η

ҵąΌО? 

ɨ水 Frog Design 1969 

ѹ】ͮɲǺWʗӊ人ӣ耳ɕB̋百Ğ什>

代江Č併>ǾПӊ人?【ęк所֝˚¼W

қ周目ĭ乏pǺežwŃǯ=Ƨ伺Ƃȫ

 ǘ一սǺȾԧ=őɄ 1.ɡƊ 2.ͮɲ 3.
ò¶? 

批水 Sieger Design 1974 
】ͮɲɄ勾ɕͳʊɅ͑ӎ¾江ǖ句Ȥ=ŧ

「ġ反דǺ£�?】=ДƸ回Ԏ自¿勾>
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ÆԘȤԉ=ֈġԷ˄ɨ江=拉Ƥ，Ȁ句æ

未ϋǺ代江?đǪWʊ句ȤÆµŘ�扭

p>|ąąӣǺ不Ϣ̻с=ą山ɄÆɴԬ

Ǻӊʹ=ΗɄɝ自ġ材bǺ̋Ȥ?「¿Ǻ

句Ȥ=ÀȽΌО>Ȥԉ>】ǺÀы>ɨ】

Ǻɀƞ>áӰǺȩ托ԓ氏妨ў? 

ɨ水 Ziba 1984 

ıġWʗԷ˄Ǻ¤ǯҜ�ɕ proprietary 
method=jÆҜɕ Crave Model=̬ƀ不

ϢȀ江ǽ>Ͱ君Ȥπҡ仍>ƥΌОǺǧ

日?戶ǯÀȽB1.其伺：ӣ不ϢȀǺΐ】

ƺДƎ 2.͒伺ȫ ȤπǺ DNA 3.Ǉ串Ƥ

，Ȁ代否宏к所Ǹѽ 4.Ű¼找念Ƥ，Ȁ

к所ǺpֆЇ 5.ůԭĊǖǺУǓǢƱͳ

Ɵк所ǺΌ正�g 6.Ǉ串不ϢȀк所同

͕? 

批水 Phoenix 
Design 1987 

Phoenix Design ҵɕȱ【山ʋ=Ƥ，平告

伯£�ġ=łyŶ【ɄùՋǼי=ǘ

µПŰ¼由ßԉǺƤ，ĵɕāŃ汗沒?ģ

Ï=ͮɲ山jП”ӛƤ，句ȤǺ兒否=ā

Ű¼兒否宏ĵɕǺɝ�ț? 

~用 Tools Design 1989 

Ľ委֔ΗɄū八江ƧЦǘĎg=Дȵ

ɄőƤɄѡÅƤ，gkĢǺtǩķjÆ

勾《Ď回拉yȻ征江ƱŚ呼�ͨ?ſʊ句

Ȥ;ɱġΌО֔=Ό正拉ȫ 汗元Ǻͮ

ɲ? 

ɨ水 IDEO 1991 

ƥΌОͮɲǧ日Ǻ由p受ĎǣBLµ

yɕßg=ΖƀL， ӂƀǖ>̋百Æĵ

ǖ>ɢŬÆ勾ǖgeȀϲǺ由ƣϋĊ֔?

存ĭ伺Ƃ̌委=¼ΌО=ŧЍ呈Оǧ日

Ǻ¤ǯ_L2F7IGM	&HIMJIMGg?IDEO 乏沒

ΌДƝ|Ʉ�Ӈǟ多Ǻ江=j|ӂɱù

Ջ�{=ÒġՌ¤ǯ?	

批水 Naumann 
Design 1991 

Peter Naumann ̚ıxϛɕҷɀƞǺy=

Ɲ±ɱҷWʊ宏ŋy|ąǺԷ˄ɀƞ=¸

ҵɕԷ˄Η勾Ό正×ΓǺО迅ԲП?×Γ

g�【Ł句Ȥ=ńӂɱȯñ˄ʺ>ġʊ

ǖǺͮɲ三秀拉ńǺͮɲɕ句Ȥҷ似=拉

ÒŶ宏央|ą? 

肌o Studio Hannes 
Wettstein 1991 

】ͮɲÜ成ɱ勾Ȼ征=ҵɕLͮɲΗɄ伺

Ƃy八¥且æɓ}ǘςæǺ̌委g=ΖŰ
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Ȼ征ǖ>̓֞ǖµ�ёѷÆԘǺϊʷ={

Ʉǘɱ˰ƀǺ否ɚ? 

ɨ水 Carbon Design 
Group 1993 

Вԭ¼ѷ，ͮɲ�ǯ=֝˚¼Îʊͮɲ又

ȞB�ʜ>͈件>巧色>Ů֫?周目͈件

ɄЦıyǺæ͒ß勾=ͮɲ{勾կ以Ƥ

，Ȁǭ? 

死čō EOOS 1995 

ΌОɄ EOOS 旨æp永�句ȤǺ̆b?ɞ

Ȳ】ͮɲ=ġɩyΖƸǺԷƱƎ伺B¸八

ҵɕ=WʊġД串Ǻ句Ȥͮɲ=Ƥ，Ȁƺ

Ƿ÷țɄϰǢǺ?EOOS ҵɕɭ勾̗ů

ͮɲ付Ƿ÷}L伺Ǣg¼Ƨ=拉ÒǺ¿勾

˄ԉŶı。=ΗɄWʊ】ͮɲA自不ϢȀ

ÆµĎͮɲ}=ɞƎıxǺѶ池宏大延Ǻ

伺ϊ山=ÒΗПɄ҄ԓǺ句Ȥ? 

ɨ水 NewDeal 
Design 2000 

ͮɲɄ伺Ƃ̌委=ɱͮɲ¼¿勾şԭǺ句

Ȥ=拉æɓ¤ȗ?ͮɲʶ�ӊ人ɕL͈

竹g>L周目gƺL丁ʹgͳeқ�內?Ď

ͮɲ句Ȥ山=Ό正ƬġǦӰǇ串Ǻ句Ȥ=

拉Ƥ，ȀÆµ͈竹ǺƤ，Aċɕ句ȤǇ串

͈竹=ǘµͮɲgj或以周目A句Ȥ勾ġ

周目Ǻͮɲ=拉Ƥ，ȀʜǤƤ，=ÒǺ丁

ʹıοΗП休ς¼Ƨ? 

串pō deepdesign 2000 

合�ΌОŶӏ扭ǺǇ串=ÒɄ勾ҢǢĎҴ

Ɛ>Д司>¿勾>yċĵɕǗɄ£�一χ

χ?ȱ【山ʋΌОɄςæĎɞƎŋyƤ，

|ąǺǷ÷=ǗɄċĵɕ句æ或�ǘ̞Ƨ

Ǻŵ或? 

ǯ水 Eliumstudio 2000 

「¿Ǻ句ȤWǇɱÀřeɱ內BΌО>Ȥ

ԉ>杞代?ĭΌОŶɄ句Ȥ>王ʷǗȀû

百「¿由ɺɱǺċ內=łɄhɱΌО�

ȝ=Ü成尤ѹɢŬ>×Γĵԓ>ǾП兒否

沒ɋѡȴ=ā¼ĵ̆? 

ɮ水 Industrial 
Facility 2002 

Sam Hech ҷ=L打【yůΌОҶµɕΌ

正=Ό正Ʉä廷;池Ζ肉ʠ四宏Է˄Ǻ¤

Ě?łūҵɕ=ͮɲʡǺwŃɄÅŵϑy

к《ĎǺƞǷ?g 

ɨ水 Mike and 
Maaike 2005 

ԷƱ˄ĳɕĎͮɲɑυ}=ѷ所˓]ȱɺ

ɱǺ©ɺ=母ѡɡƊ宏ѷŃ=̬六ćқͮ

ɲŧĚ=իϛͮɲ̌委=µς台ОԲПƺ

¤ǯ=Ό正О句Ȥ×ΓǺӤĚ?Ďк見ͮ
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ɲ宏Ҳ正Ǻѡυ}=đĽ亦Σ由ʶ�ǺΌ

Д=|拉ÒĎŃ百ɑυ}ɑÑ=ȘȻ自ȇ

ΌДǺşԭǖɄ由Ś尚Ǻ? 

ɨ水 Aruliden 2006 

L句Ȥ�gFProductinga=ɄŶ王ǭǣΌ

正】Ǻ句Ȥ=ɝȕ】̋ȤßƔΗɄ由ġ寸

Ǻ老本同͕?ѝ，ͮɲɺОȵ”Ȥπ=拉

句Ȥ「ɕ尼Ċ×ΓǺ布米ŧĚ? 
ģ作小ɕßɡƊǘԭ͒ 

2-11 TRIZǺςʞɪ仰 

TRIZɕȚ£Teoriya Resheniya Izobretatelskikh Zadatch�ն技=ɮ£םɕTheory 

of Inventive Problem Solving( TIPS )=ƭД串ɕLΌОςǦ̌委伺Ƃ͒汽g=Ʉyɀ

Ǻט刺ςǦ也ʎwυʡGenrish Squlovich Altshuller( 1926 ~1998 )宏¸ǺѲ帆=付王

ō£÷Ǻ�Ǭ=ǘςʞĭ「ǺWʗ¤ǯ( Altshuller, 1999 )?1926 ęc¦¼æǣȝט

刺ǺG. Altshullerǣ1946ęĎCaspian Sea中ɵ王ōŢwŃ�ȴϰǃɡƊƝ±付ƞς

Ǧ=j宏Ѳ帆ɡ怡ć役火Ǻ央【王ō=̚ƬġºȈǖǺ王ō�ƭǘ伺ƂǺ̌委=֝

˚「Ā本Ǻ̌委?¸八存Wžς台=ͳƟĀ本Ǻ̌委=ƭ伺ƂǺ¤ǯóɝ自Ł=

ƘӇ̚Ƨć役火ςæɝŁǺ̌委山=ƭ伺ƂǺ¤ǯj併伸ŁƝġ你ÆΝ=G. 

Altshuller存ĭҵɕBL《ĎWƟз，ςǦ又Ȟ=ÆŃɕςǦΌО引公ОŬ弘Ǻ̓֞=

戈ƤͳƟςǦ又Ȟ=勾¾µӰҵ宏ԭ͒=Ɲ，Ƨ功Ԥ付ƞςǦȀ=ȞƭςǦѡυŶ

Æѩβg?    

1956ę=G. Altshuller技]它W每ǣTRIZǺ汽£宏W％ĂǺ回Ń=ĭͷ坑ŧ「

]TRIZǯ=ĎԖ怡]ϧѡ200,000ʊ王ōȴ=¸֛Ǉɧġ1,500ʊ？ɟ決ɤ=Æµȱ

ʜǤ֦。WƟԎĊǺ̓ß又ȞƧ¾µ伺Ƃ=G. AltshullerĎ1988ęҷ:Lńɱχg100

ęĭ以Ʊ包ς=ǗȀńɱ，ͳƟ又ȞĎ15�府�伺Ƃ̌委g?Ŋԧϋŷȴ=WűTRIZ

王也�ŋ͝ã存`]李ɏ>ɨ水=ķ¤水也ϰǃ以µ秀平TRIZ?1991ę=它W每TRIZ

£生ǣɨ水áĚςȈȴǺ判ę=＿ϗΪ方�È>Қ˄�È> 本，�È>ÿ事χ�È

ő回¡ϰǃ存ĵTRIZɝǺՈ但宏旦承ϰςwŃ=ƦđBIWB>TechOptimizerχ=
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Ƴŏwυʡ併，TRIZϰς句Ȥ?( ԑҜ批=2003 )?1997ę=TRIZáĚ�`¥ß=

ǩơp秀王Ȏ「ñ]TRIZɡƊѲ承?1998ę=pƜķ秀˵Ɉ]LTRIZ Home in 

JapangҦ˓?2001ę=李ɏTRIZƳП( ETRIZA )「ñ=』Ḏ̌̆TRIZǯǣ李ɏǺɡ

Ɗ宏ςʞ?2008ę=ÌОĩ}因％巨ǖΌО秀ПThe Society of Systematic 

Innovation 「ñ=2010ęÌОĩ}因ϔȵ秀ПTaiwan TRIZ AssociationáĚ「ɕȚ

水MATRIZ ( The International TRIZ Association )П下?˷]ɨ>¥>李µÏ=Ì>

ġɢ秀也ǗѲ承=ϰǃѹTRIZʞϰȴו水>Ș¾ōƠ>（ȮχcԚʊ水也=jɝ

征ɡƊ? 

2-11-1  TRIZǺ͒汽̓֞   

кѡ60ęµgǺɡƊ宏ѷ形併，ȴ=TRIZyςʞ「ɕςǦ宏伺Ƃ|ąԀ奈ȮǺ

Ŭ弘̌委ǺWʗ乏ġbǺѷ，wƬ?TRIZǺ͒汽̓֞�ɕ�ʊ永�B1.ɢŬ％巨>

2.ΌОχ公>3.͒池�又͒>4.？ɟ>5.ɢŬ％巨ǺҊ存?ǘġÆ片ĵ¿勾ǺǩķҜ

ɕɢŬ％巨?ɢŬ％巨ϵӒ付由周目Ëġƫ�÷Ǻ％巨Ʊ由Ԁ奈【ʊɝ�Ń，Ǻ％

巨?自ɢŬ％巨句æġʚŃ，ǗŃ，|şϑ=％巨Ηӂɱŵƍ?ͳ山ӂѝ，池Ѭb

̚�周�AĎTRIZ͒汽}=由周目Ǻ％巨Àřƫʊ�÷=勾Ϭ。W�÷托ĈÊW�

÷?G. Altshuller 付ɕӠ央【Ǻ王ō}ӐԖƭ}xcз÷王ō=ς台ËġÎз÷Ǻ

王ōɄˍáƬġ又ΌǖǗϰΌǖςǦFPioneering Inventionsa=ÆƎƝ|ɄſWʊς

Ǧ;ƬġɝąǺςǦӊ人? 

ċģ=G. Altshuller ̚ΌОυȮ̈��ʊΌОχ公=đȈ2-4?ő1.Level 1B周

目Ǻŵƍ>2. Level 2 Bŵϑ>3. Level 3Bßԉ�ǺςǦ>4. Level 4BßԉÏF低

句百aǺςǦ>5. Level 5BОς台?͒池�ǯȞҷǦ=øWɢŬ％巨ĎƭæƼ存υ

}早Ĉǣ好ÆԘ>好周目>好ġ寸—óőŶ͒池�?自ū八ġʊȇž池ǯ句æ山=

ȡ|͈竹ģ҇池Ʉ＋Æĵ=ͳ山Æµ，͒池ǖƧ¾µϜľ?Ď？ɟǺ永�=自ū八

池ɱŵϑɢŬ％巨}ɇW˄ǖ>ɇW或Ϭ山=П�ˬ％巨}ÊW˄ǖǗ或ϬǺΞ�=

ģ山？ɟΗПςæ?ǘµ自ū八Ď伺ƂŬ弘̌委山=％巨}Ǻ【қ˄ǖ勾ġŏǣӰ
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Ǉ̌委}ÀřǺŬ弘？ɟ?ÊWқ？ɟҜɕǷ͒？ɟ?Дȼ自ѹ％巨ßƔǗ％巨}

ǺɇW永�句æ�ɕɝ�Ǻɱƀ山=ΗП句æǷ͒？ɟ?G. Altshuller 尤ѹɢŬ％

巨ǺҊ存¼aқҊ存ӤĚ=ő1.æƼ字β>2.̆ѽ�>3.ΜĊӎ¾>4.付ÔӒĢ

֫Ĉ汗؆ӒĢ>5.ąžςʞ>6.�ȮǢpǗնt>7.�÷|WɬǺςʞͶȮ>8.º企

ybFı̆�a? 

Ȉ2-4.	TRIZςǦΌОǺӒ公 

作小ƧЦBTRIZϔί％巨ǖΌО͒汽宏併，F2010a=ßɡƊɺО孟Ҳ? 

2-11-2  TRIZǯ水�ÏɝǺ併，  

}v君Ď2013ę山=¼ѹTRIZɡƊςʞǺ؆֔=ȼ¼ū八Ü成ѐѳ＿ǧ自ȝ

Ǌà弗「¿伺ƂǺ̌委ŃɕΌОǺԄ委=őƤƘƟ̌委y弗，ƭ¸Ǻ¤ǯӡ山伺Ƃ?

ɭ勾母ѡTRIZԤ`伺Ƃ̌委Оȵҧ=Æ¼ƬġΌ正ǖǺ伺Ƃ̌委¤ǯƝѷ台ѹ̌

委ǺΌОȾԧ?¯֩白F2014aҵɕTRIZƬġ％巨ǖ伺ƂΌОςǦ̌委Ǻ˄ǖ=母

ѡ％巨ǖǺ¤ǯ�ž=ÆµƖͶǺŰƱ̌委Ǻʶ�=Ɲ存ĭµƭΌОǖǺwƬÅ

伺Ƃ̌委=ą山勾拉ςǦyɽņ山ϲ「ß宏引句¼寸勾? 
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自ū八ɱ伺Ƃ̌委山=WǇɱ̌̚委Ǉ串͈竹=οĭĎćқΌО�伺Ƃ̌委Ǻ

¤ǯ自}=хb言兩 ( Brain Storming ) ¤ǯp;出，ѐҶǯ=ʜǤ又čÝ֫|ʜǤ

ŰƱϊʷ?ѷ所ͮɲǯǺ¤ĚȞɄʜǤ切，作Ц=֏οɡƊȀȱŐbŰ¼ϊʷ=ȡ

ǐǐƞ了¿Â?TRIZ％巨ǖǺΌОȵ”ӤĚ=ȞɄ̚˄Ǉ̌委֫Φ「W化ǖ̌委=

充回ā付W化ǖ̌委ŰƱ伺Ƃ¤Ě?|ѡ=TRIZ¤ǯֈɄÆ宏ƭÒ¤ǯĀ《Ɲ，=

đ句Ȥϰςɑυ�ͮɲϵɍ=付ȇžУǓ>ȫДƎ宏ıūŬ弘勾bχ=ѩ列¼ϰ

ς山Æ勾П¼台Ǻ̌委=ő母ѡTRIZǯ�ǬВԭ¼̌委Ǻ伺ϊ=Å˷？ɟ̌委?ā

Ƣ肉TRIZǘƥǺŵϑǯȞ存ĵ句Ȥͮɲ=őōǣȴ征句Ȥ列ѐ宏æ句Ϝľ=以µ

存`ѷ所宏�Ǭ句ȤǺϬ句必即? 

ɐ̜ϒ( 2015 ) ҵɕTRIZѹԭ承ɡςwŃġ回什ͨ=TRIZġŏǣɡςwŃǺ

ʷϵɍ=̚ćͨǘұ׃�ДƎ>ӂƀ>：ӣ�µ％巨�=TRIZ？ɟˎ巴Ǻ】ͨ=

ΗɄ企ɡςѲ帆ȯ҇ћ͈件>ƬՌǖǺȵ”ѳѬ=ĭTRIZΌО又ȞÆŃɕàƧɡ

ς¤Ĉ=ƥϰςȀŭԪ?Ÿ؉Ȅ( 2014 )֦。TRIZ͒汽ԿՐ王ō所官ѹ多=Ńɕ其伺

]伺自ȝáĎƤ，ǺŬ弘=�Ǭ併自伺ƂǺ̌委=母ѡTRIZ=̚˄Ǉ̌委֫Φɕӣ

耳̌委=ѬɄ尤ѹ—ȝ王ōŬ弘ŃW％Ă̌委Ρɷ=ժ¼ӂɱŵϑǺ分֔=đϋ҇

=Ǉ>刪b|ƓχȲ估乏�ͨ=ćŋ֫Φ「TRIZӣ耳̌委=ā֫ɕwυ欠Ӡȴ־|

ȯñ？ɟˎ巴ȴƶ以ςǦ又Ȟ=ȗ勾出，ĊԎǺςǦ又ȞŃɕͮɲ¤Ĉ?¯ȯȄ

( 2013 )Ƥ，TRIZ¤ǯǣɜ˛Ń百Ǻŵϑ=付托巨Ǻĵȿ£÷Ӑʶ�ֿпŃ百ӤĚ}=

Ԥ`TRIZ¤ǯǺԉ─Γ�Ǭ宏IFR由布͒池ϋǪ҇車̌委Ǻŧѽ宏ɱ內=µĎ|句æ

˛̠Ǻ：ӣf=ǣǯ必�存ĵŵϑ̮Ɂ?Ɲ尤ѹćʊ̌委Ƥ，76ʊӣ耳伺>Ƿ͒？

ɟ�奇同͕宏？ɟˎ巴ǯȴ=ā存ĵÆĵǖϜľ=֏οĎǯ必gđԲ犬ǖ>˄ʺǖ

��£ξǯµ刪r�£存ĵŃ百=łƭԚ;勾存ĵćқŵϑ̮Ɂ=к寸什Ϝľǣ2012

ęԤ`ŵϑ�Ń百ӤĚ=ћàѷɁǺ2009ęŃ百ӤĚ=ɽņɧ30%以，˛Ϭ? 

ċģ=自ӰǇО句Ȥϰςӂƀȴ=ɱԤ`句Ȥͮɲϵɍ山=乃ɱ伺ƂɄͮɲ̌

委ǘ句æǺ？ɟ=ͳ山Æō，TRIZƥǺǯȞƧŃɕ伺Ƃ？ɟǺ̌委=存ĭō，

ȫӂƀ宏％巨ͮɲ去÷ƧԿՐTRIZǺŵϑǯȞ? 
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母ѡTRIZǯȞǺȯכ¤ǯ=̚�֫Φ「ͮɲ¤ǯǗŬ弘Ƨ伺Ƃ？ɟ̌委=由ȴ

尤ѹ可ϰς�句Ȥ¿勾必ʹŃǦӰҷǦ=µ¤ȗȴ征句Ȥͮɲ�?Leon( 2003 )份ů

TRIZǺУǓѝ，Ʊ句Ȥͮɲ=ҵɕō，ģ¤ǯ|收Æµ拉ͮɲȀġΌОǺ池ǯ=ֈ

勾κ�ςʞgǘȆϢǺ山ϲ?打三拔F2008aɡƊς台句Ȥ正ŧͮɲWǼɄw百ͮ

ɲʡǣО句ȤͮɲΌОѡυ}由ɺɱǺwŃ�W=±ĎģϵɍwŃ由pǺ̆bƧЦ

ɕΌД宏ΌО?w百ͮɲʡǺʶ�ӊ人Ďǣ句Ȥŧѽͮɲ宏ΌО�勾b=±台ġ�

ΌДς池ǯ併，ǣŧѽς池�ӠϬǦ̂�=ѷƬġӊ人存ĵɡƊ?TRIZ ǯ�Ǻ

ΌО又Ȟסǣ֗休ȵ”�Ǻ乏Ʋ刺池ǯ=ƭĎО句ȤϰςȇβǺУǓςʞ=Æ乏�

ȵ”ȀǺ【�ȵ”=言兩¼pϬǺΌДϋǪ?ŠǦÚF2012aȼ¼TRIZѡÅyк弗

官ǦɄʊΌОςǦǺġ寸¤ǯ=母ѡ％巨�Ǻ̌委֫�=ÆµȱŪ以Ʊךς伺

FtriggeraƧƥҐƓȫӂƀǺ¤Ĉ? 

 tϋד£ 2-12

ңgǘɷ=ͮɲʡӂɱÅ̬ƊǺɄΌОͮɲ句æǺ¤Ě>ΌОͮɲ¼Æ勾Ǻ

̌委ɕ¼ς֔=µ�池ɱ耳Ӱ托克Ǻ˨女=Ċ͒Ǻ干ԩ句ȤßƔ̌委¼]伺Ƃ¤

ʷ?Victor PapanekJɕˍѷ°ɚͮɲe}W工Ʊ=ɕˊ̦宏全Ӏyoͮɲ=yк

「ɕWʊƷy示НǺĵɕ?ģÏ=工}它9生ŶƬ承ǺĂ¼6ʊͮɲ¤Ĉ=ƭ}2ϼ�

ŋɕLɕ土ί>ȁӀ>ǗÑ勾Ǻ功秀Ǘ友求ԢƬĭͮɲg>LɕɤˏǖǺУǓͮɲg=

宏ßɡƊǺͮɲʶ�池ǯ尼Ċ? Victor Papanek ȯͮכɲ王百y下ÆµՐԪģ¤Ĉ=

Ɲɱ戶Wʊġӊ人ǺwŃ=ͳƟ;Ʉͮɲ勾>jÜ成Å戶Ǻ?�ƭɄhɕɤˏǖǺ

УǓͮɲiǺ永�Ʊ尤ѹ̓ß̌委ɺО¾µ�Ǭ=Ɲςʞ¼ÿОǺΌД伺ϊ=ͳ

宏TRIZ¼ǺΌО͒汽|ՇĭĊ?ċģ=ßɡƊԭ͒�Ǭͮɲȵ”>ͮɲbΌОχ

ɝͮɲ͒汽ŃɕɡƊ叫ȮǺ͒汽Ɉ A҇TRIZ ΌОͮɲ͒汽>Ό正b宏ΌОͮɲ>

李ɨΌОͮɲ¡ǯχɝͮɲ¤ǯŃɕɡƊ扭ȮǺͮɲ¤ǯ?ͷ̚ƫʊ一ɝϋĊ=

ā¾µ尤ѹɡƊѹ多Ǻɪ仰̬˧=ÆƤ以ԭʊɡƊǺԭ承Ɉ҇Ŷ¾µşԭ? 
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它e生�  ɡƊ¤ǯ 

ß生』ĎҷǦßɡƊסѷ日併，�̬六ǖɡƊ=֦。它x生£דČ̬˧ςʞ

ɡƊ̌Ƶ沒ɋ?ɕ克「ßɡƊ：ӣ=出，批Ϙǯ取Ԃ�Ĺ王也ɕɡƊ̌Ƶȯñ王也

寸Ȯ=āѹ10ĹϛיӀֽȀ戶WѹWmɷ¤Ě=存ĵ欠宏ɡƊ̌Ƶ沒ɋ?母ѡΡɷ

ǖ巨ɲ�t�少FStudent's t Distributiona巨ɲ¤ǯҷǦǘ可ɡƊ改ß宏作小沒ɋǺ

巨ɲ�ʜ=干ԩ巨ɲ作小ժǇë¡żͮɲ¤Ĉ?ß生色ÀřßɡƊΌОɑυɈ҇Ǻ

ȯñ>ɡƊ戈ͮ>ɡƊѹ多>ɡƊwƬ>批ȓǯ�	2FKOHI Method )>&$7BǺ²ɱ伺Ƃ

¤ǯ宏wƬ>ŧѽ�Ǭǯ�	!4POH4K4GIEDK	�MDK<7I7	�>ΫÛУǓՐԪǯ�	#SGH	14MEFOR	

%FKFERI4M	��巨ɲ�Ǭ¤ǯ? 

3-1 ΌОͮɲɡƊ¤ǯɑυѳ 
 

ßɡƊǺΌОͮɲɡƊ¤ǯ²ɱĎǣɓѝ，％巨ǖΌОͮɲ¤ǯ=乃—̚沒

ɋ作小ԭ͒>Вԭ�Ǭȴ=ͷW尤ѹϛיӀֽȀǘƤ，Ǻ托巨ë¡ż¼可ɱ伺Ƃ

Ǻ̌委̚�ĂȈ=併，ԫŃTRIZ¤ǯwƬ�39ϼwυ欠Ӡͷž̌̚委委ϼ=WW伺

¼ć̌委委ϼǺ40ϼςǦ又Ȟ=付}�Ǭ>֝˚ԿՐ¼ԎĊßɡƊǺςǦ又ȞŃɕ

УǓͮɲς池=āѝ，TRIZ 40ϼςǦ又Ȟ�ŧѽ�Ǭǯˎ巴�	 !4POH4K4GIEDK	

�MDK<7I7	�=̌̚委委ϼ֫「ŧѽ�ǬǯǺɱ內ϼ：=伺¼W未ĸǺ40ϼςǦ又ȞŃ

ɕƭW：ӣǺ％巨�ΌОͮɲ¡ǯ=存Wž̚：ӣУǓ池ǯ֫Φ「ѳѬĚͮɲˣѳ=

由ȴƤ，Ϋªˎ巴ǯ�	#SGH	14MEFOR	%FKFERI4M	�}ǺױɺϜ�Ȉ=以¼由ƣͮɲ：ӣ

¤ʷ? 
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ѳ3-1. ßɡƊΌОͮɲɡƊ¤ǯɑυѳ 
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3-2 ɡƊ戈ͮ 

ɕ]̬ƀ¼ϛיӀֽȀѹǣë¡ż�句Ȥ¿勾>ŧѽ�¥且Ƥ，к所�ɺϛυ

Ȯ=ßɡƊĎģ生色Ƣ£דČ̬˧ŃWƼ委戈 =ͮāµĊԎǺ巨ɲ¤ǯ�Ǭ戈ͮ?

ßɡƊ�ɝƼ委Ƣ肉£דČ̬˧ŧ「=ɡƊƼ委ͷWҷǦđf: 

(1) ϛיӀֽȀɪ仰ċ內ѹë¡ż�句Ȥ¿勾ġ/ξ回ʠ四? 

(2) ϛיӀֽȀɪ仰ċ內ѹǣë¡żĎ ÏǺ¥且Ƥ，к所�ɺϛυȮġ/ξ回

ʠ四? 

(3) ë¡ż�句ȤӂƀѹǣĎ ÏǺ¥且Ƥ，к所�ɺϛυȮġ/ξ回ʠ四?  

 

3-3 ɡƊѹ多 

ßɡƊɄк。Ì}č̈及ѲǯyЗǻ̓ȌП>ÌǻyҚōƳ存Пÿ水刻П�

交Ǧǻ已̱֧ΖŰƱ居Д充Ʒ沒ɋ�ϛיӀֽƷͬȀ?Ʒͬč֔。ƷͬȀȼǇ=【

ɕĎ̓ȌП>秀已宏ıĕχč֔=ͬ汰出WѹW¤Ě存ĵ=Ʒͬ山ϲɕ2-3t山?。

ɡƊȀmɷ¤Ě̌̚Ƶ委ϼǓ合ƷͬȀ׳?沒ɋѹ多ɕƈǖ5Ĺ=qǖ5Ĺ=Āġ10

ĹϛיӀֽȀ充ǮƵ沒ɋ?Ď作小ĞϹÆȊǖ宏ɡƊкϢɻƲχċ內=ɡƊȀ̚

ɡƊ̈火ɻǇɕÌ}č̈?ƷͬȀ̓ß作小=đȈ3-1ǘð? 
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Ȉ 3-1.LßɡƊƷͬȀ̓ß作小g台ǱȈ(N=10) 

ǖŋ ę底 功ƌυ

Ȯ 

ϛי

Ӏֽ

ċ內 

ϛי

Ӏֽ

қ 

ϛי

Ӏֽ

υȮ 

充Ʒ

ǇĈ

ĵ̆

友求 

Ƥ，

¡ż

山ϲ 

Ƥ，

ë¡

żǺ

қ 

Ƥ，

ë¡

żǺ

ŬÕ 

ƈ	 (�"))	
p	

秀	

—	

�	

ÿ	

ǻ	
米ɺ	 ġ	

� Ʊ

(
 ę	
Ųײ	 ƫ֔Ě	

ƈ	 �"()	
引}

F֢a	
ȴ�	 ÿǻ	 米ɺ	 ġ	

%� Ʊ

�
 ę	
Ųײ	 ƫ֔Ě	

ƈ	 %�"�)	 p秀	 —�	 ÿǻ	 米ɺ	 ġ	
% Ʊ	

) ę	
Ųײ	 ƫ֔Ě	

q	 %�"�)	 ɡƊǘ	 ȴ�	 ÿǻ	 ɺȮ	 ġ	
� Ʊ

%
 ę	
Ųײ	 ƫ֔Ě	

q	 )�"�)	 水}	 ȴ�	 土ϛ	 ɺȮ	 ġ	
% Ʊ	

) ę	
Ųײ	 ƫ֔Ě	

q	 (�"))	
引}

F֢a	
ȴ�	 ÿǻ	 ɺȮ	 ġ	

% Ʊ	

) ę	
Ųײ	 ЪǠĚ	

q	 �"()	
引}

F֢a	
—�	 ÿǻ	 ɺȮ	 ġ	

% Ʊ	

) ę	
Ųײ	 ЪǠĚ	

ƈ	
%) Х	

µf	
水}	 ȴ�	 ÿǻ	 ɺȮ	 ġ	

% Ʊ	

) ę	
Ųײ	 ƫ֔Ě	

q	
%) Х	

µf	
水}	 ȴ�	 土ϛ	 ɺȮ	 ġ	

% Ʊ	

) ę	
Ųײ	 ƭ¸	

ƈ	 (�"))	 ɡƊǘ	 ȴ�	 ÿǻ	 米ɺ	 ġ	
� Ʊ

(
 ę	
ŀն	 ƫ֔Ě	

ģ作小ɕßɡƊǘҲȈ 

3-4 ɡƊwƬ 

ßɡƊ̚它x生£דČ̬˧作小戶ԭ͒�Ǭȴ=ӷժɕ̌Ƶȇӱ=āΨԂϛ

Ӏ功ƌ秀Ȁ>ǇĈ王也>ÌǻyҚōƳ存Пÿ水刻П͒ƞȍχ王也秀ȀӐԖßɡ

Ɗ̌ƵȇӱƝƥʌáȯכ=ɡƊȀƢԩ王也秀ȀǺȯ̚כßɡƊ̌Ƶ戶巨ԭʌá

ȴ存ĵ沒ɋ? 
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ß̌Ƶ�ʜ�ɕÎʊ永�=它W永�ɕ̓ß作小�ϛיӀֽυȮA它x永�ɕ

ë¡ż�句Ȥŧѽ¿勾�¥且Ƥ，к所A它e永�ɕë¡ż�Ƥ，沒ɋA它Î永�

ɕДƎ宏Č抽? 

3-4-1  批ȓǯ(Delphi Method) 

ɕƤßɡƊ̌ƵƬ�ʜ寸Ȯ=ßɡƊ出王也Ϲ承Ƃ同Ŭ弘—批ȓǯFDelphia?

干ԩMurry & Hammons(1995)ȼ¼=批ϘǯɕW出ƶѡυ月ĉĚǺ王也Ϲ承Ƃ同Ŭ

弘=˷Șġ王也Ѳ承Ƃ同Ǻՠ֔=j勾卷ŉ「下一ѹ一山Ǻ老本z呼?ΦÍ似ҷ=

ģͮɲɡƊ¤ǯɄWқ月ĉĚǺ王也Ϲ承Ƃ同Ŭ弘=尤ѹɇW²委=但̌ɝy下

ДƎ=к。W％Ăҡ�ͮɲǺ̌Ƶ=ƝĻ些ɝҀɱ作˨宏Č併ДƎǺƥ=µ％

巨�Ǻ¤ĚԭĊс承王也Ǻ王ȍƺДƎ=կ以Ԁ奈̌委�ϊʷF井=1999a?

=ǣyՐȾՐ�yӠƂǇ�永�=ć「下ϲÜ成Ƭġ引四ԉǖ?托巨g出ƶt改ß

由�成ġ5yAɭąԉǖ̂引=Ȟ|併�ǣ10y=ĭpǣ30yǺ王也сѹɡƊ反דȞ

Ʉ米ɕġɻ(Brooks, 1979AParente & Anderson-Parente, 1987)?付gɷѹ批ϘǯǺǇ

串}=Æµɞ¼批Ϙǯѝ，ǣɡƊѡυ=Ƭġƫϼ˄ԉ:Wɬǖ( consensus )宏月ĉǖ

( anonymity )?Η：ǺĭƐ=批Ϙǯ由²ɱǺ：Ǻ=ΗɄ母ѡW％ĂǺ̌ƵČ併Ǘ�

̆ѡυ}=կ以ÆȕՋǺ王也WɬǖǺДƎ(Gupta & Clarke, 1996)? 

ңgǘɷ=ßɡƊ̌ƵȇӱӷƲş「ȴ=Ƣ肉ɡƊ委：˄ǖ�ӂɱ=ΨԂ水�

ѹϛӀ功ƌƬġ王ҡɡƊǺ秀ȀeĹ=ѹǇĈ功秀ġѷ日к所ǺǇĈ“ʡWĹ�Ì

ǻyҚōƳ存Пÿ水刻П͒ƞȍ=Āɲ�Ĺ?尤ѹ̌Ƶ�ʜć委ϼ�一ĈǺ扭Ȯ>

委：ǺԎ，ǖ>ҴÍԎ�ǖχ¼ȯכ=ɡƊȀāƢԩ王也秀ȀǺȯכ�µʌŵ? 

王也秀ȀΗßɡƊ̌ƵǺ委ϼ永�=付}¼ԃ【ȯכ=ƦđBӚǦǻ已“ʡ

宏ÌǻyҚōƳ存Пÿ水刻П͒ƞȍĎϛיӀֽǺ˄ǖ永�¼؆ǓgǺө͈=

ȯכ�ŋɕϛיӀֽқ>ϛיӀֽċ內�ϛיӀֽυȮ?ĎL：ȝƤ，ë¡żǺ

қ	µfʔWқCgW委=ÌǻyҚōƳ存Пÿ水刻П͒ƞȍȯכƶ不Ìϛ

ӀȀ付à，ѡǺқA交Ǧǻ已“ʡ存Wžȯכƶ不¡żƀŏԢ宏֙Ι求平ԢǺՐ
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ϼ?ĎҴÍǺԎ�ǖ永�=交Ǧǻ已“ʡȯכLԂ̌ń台ĎǘƤ，Ǻë¡żǺż՝

ɄПċк且д扮ӀֽǷĭʜǤМָЈCgW委}ǺLМָg沒ԭɕLԹМg? 

Вԭ王也秀ȀǘǺʌáȯכȴ=ɡƊȀ̚�ԭ͒ɕL王也秀ȀДƎВԭȈg(Ǝ

ȑ事x)=Ɲѹ̌Ƶ委ϼ戶沒ԭʌŵ=ŧ「WúƬġ王也寸ȮǺ̌Ƶ沒ɋ? 

3-4-2  TRIZǺ²ɱ伺Ƃ¤ǯ宏wƬ  

TRIZǘ¼ΌОςǦ伺Ƃ̌委ǺwƬÀřB39ϼwυ欠Ӡ( 39 engineering 

parameters )>40ϼςǦ又Ȟ( 40 inventive principles )>？ɟ( contradiction )>Ƿԉ-Γ

�Ǭ( substance-field Analysis )>76ϼӣ耳伺Ƃ¤ǯ (76 standard solutions )宏ςǦ̌

委伺ƂҊҟǯ( ARIZ )χ=µf�ŋѹͳ�қ¤ǯ戶周ɱҷǦ? 

(1) 39ϼwυ欠Ӡ( 39 engineering parameters ) 

G. Altshuller 母ѡ王ō�Ǭ}=ς台ɇƟ欠ӠПŧ「Ŭ弘？ɟ=ȗ̚？ɟ˄әĂ

「Wʊ？ɟˎ巴Ɲ֝˚¼宏wυ̌委ɝǺ39ϼwυ欠Ӡ ( 39 engineering 

parameters )? 

(2) 40ϼςǦ又Ȟ( 40 inventive principles ) 

ɕ]伺ƂŬ弘？ɟ=G. Altshuller 刻ϋ¼40ϼςǦ又Ȟ( 40 inventive principles )=

�ŋ尤ѹſWʊ？ɟ決ɤ合�ȯכ又Ȟ�¤Ĉ? 

(3) ？ɟ( contradiction ) 

G. Altshuller ς台ſWʊƬġΌДǺ王ō=̓ßg;ɄĎ伺ƂLΌДǖ̌委g=

ƭ}Àř回Lӂƀ決ɤgǺ̌委=jΗɄǘ那Ǻ？ɟ?ĭ句æ？ɟ由֑ǦǺƦrь

П¼台ûѳŵϑԲԢɇϼ˄ǖǺą山П̞Ƨŋϼ˄ǖǺ決ɤ? 
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(4) Ƿԉ-Γ�Ǭ( substance-field Analysis ) 

TRIZ pʡ G. Altshuller ¼Wʗѝ，ǣ�ΌО̌委宏ѝҟrǺ％巨=ģ͒汽

ɕǷԉ-Γ¤ǯ( substance-field Analysis )?Ƿԉ-Γ�ǬɄ TRIZ ѹǣ台ġŬ弘％巨ɝ

 ?委=ȯñӤĚǺɺɱwƬ=Ʉɕ伺Ƃ̌委Ǻġ寸ӤȦ̌

 

(5) 76ϼӣ耳伺Ƃ¤ǯ( 76 standard solutions ) 

ɭW％巨ġ§分ǗġʚǗѡ【Ǘ|ƓǺ寸併山=ΗÆµƤ， 76 ϼӣ耳伺Ƃ¤ǯ

( 76 standard solutions )=Ƨͨ͒̌委µ以Ʊ伺委Ǻ¤Ĉ?Ď：ȝǺ TRIZ 旦承}=ӣ

耳伺Ƃ¤ǯyкϧѡ 200 ʊ=ĭ±ſʊ¤ǯ;ġӠʊƧı|ą役火ǺŬ弘ƺ王ō制

Ʀ=Ď IMC Ǻ旦承 “ TechOptimizer 3.0 ”}=ҜɕLӣ耳Ӡԩ千gǗLѩ列Ӡԩ千g

(ԑҜ批=2002)? 

 

(6) ςǦ̌委伺ƂҊҟǯ( ARIZ ) 

ARIZǺ它WʊǶßɄĎ1968ęɡς¼Ƨ=ɄTRIZǺʶ��ǬwƬ?Ò¼Ƭ承

ǺϽťžƧ伺ƂΌДǖ̌委?見к【ęǺʌŵ宏Ҋ存=ARIZ或「伺ƂćĚć改Ŭ

弘尚委ǺwƬ=ą山j¼台【ʊǶß?ǶßǺʠ四ĎǣͮɲžӠ：|ą?|ѡ=

G. Altshuller Ւȇ秀Ȁ=ARIZɄʊԀ奈Ś尚ǺwƬ=ɭ／ġƷѡĲ�80t山ǺԄ

υ友求=|ɱ̚�ѝ，Ď伺ƂОǺ̌委g? 

3-4-3  ŧѽ�Ǭǯ�	!4POH4K4GIEDK	�MDK<7I7	�	

ŧѽ�ǬǯɄ干ԩŧѽ秀Ƨ�ǬƞǷǺ¤ǯ?周目Ǻҷ=őɄ。ƽġǺ句Ȥ�

}=µ伺҇Ǻ¡ǯ=ѹ伺҇ȴǺͮɲɱ內=存ĵɺО左ĊǺ正ŧͮɲ¤ǯ?ģW¤

ǯ²ɱՠ֔=ɕυťǦӰǤǣ]伺=ƭ˄֔ɄůɡƊѹ多Ǘ̌委=�ɕWƟ̓ß左

「永�=οȴѹɇWʊ̓ß左「永�目Է存ĵͨ͒=�ŋƥćқ伺Ƃ̌委Ǻ阮ǯ

Ǘ¤ʷ=由ȴŧ「伺Ƃԭʊ̌委Ǻ刻¤ʷ=ģ¤ǯɄͮɲʡ由ʜǤ͒伺=±由且Ƥ



	 �������������	
 
	

	

	

47	

	
，�¤ǯ?ßɡƊĞϹŧѽ�Ǭǯɝד£作小=̚¯ý因=�

�>未始ǹ=�

->

Ɂš亞=2002>ǫäҙ=�
%%χ£ד作小=̚�֝˚�ǬƝԭ͒¼ŧѽ�Ǭǯ²ɱ

Ɂĵžđf.	

�%� 乃—̚¼可伺ƂǺ̌委=̚�Ă制¼：ӣ̌委ǺԷñɱ內?	

��� Ă制¼ćԷñɱ內ǺÆ或欠Ӡ=őůɱ內�伺「ɭzʊ̓ß左「永�=ſʊɱ

內;ġǦӰǺǇ串�˄ǖ?	

�� ȯñWʊÀřǘġ̓ß左「永�Ǻŧѽ�Ǭˎ巴�	Morphological chart �	=Ďͳ

ʊˎ巴}併ÀřǘġÆ勾Ǻ伺Ƃ¤ʷ?�	

�(� Ďͳʊˎ巴}·巧ɡƊŧѽ�ǬȈ}Ǻǘġ左Ċ=�Ǭ宏Ϝľſʊ左Ċ存ĵ҇

ȵΌДǺ¤ǯɄ＋Æĵ=ő̚Æ或欠Ӡɝ�未ϋ=Ɲ¾µ�ǬƺϜӊ=ŧ「打

【ОУǓ?	

(5) ɺԀК少左Ċ=左Ċ¼打【ÆĵǺ҇池¤ʷ存ĵ©ћ=存WžՐ¼Wʊ由ƣǺ

҇池?	 � 

	 	

3-4-4  ΫÛУǓՐԪǯ�	#SGH	14MEFOR	%FKFERI4M	�  

Pughǣ1990ę¼WқУǓԿՐǯ ( Pugh concept selection )?ƭ由ɺɱǺ˄֔

Ʉ̫ƲԭĊ ( controlled convergence ) Ǻ؆֔=őУǓԿՐ|ËɄ。ǘ句æǺУǓ

�}ȾՐ由ƣУǓĭy=ġ打【ǺΌДÆµ¾`=ǗɄĊƨΚʊУǓǺ˄֔=əĲ

ǣ存Wž句æОǺУǓ?ßɡƊԭ͒FStuart Burge, 2009A打兆束=2012aχΫÛ

УǓՐԪǯ( Pugh Concept Selection )ɝד£作小=̚ƭУǓԿՐžҷǦđfB 

�%� ԪWΌОͮɲ句ȤŃɕ©ћ̓耳Aģ句ȤɄŃɕՐԪ̓耳Ƨ宏ƭ¸ΌО句Ȥ存

ĵ©ћ?	

��� Ƥ，周目Ǻº佛FmmºȈL由】g=mºȈLћ】g=%ºȈLW改g=_

ºȈLћʠg=__ºȈLȱʠga̚ǘġΌОͮɲ句Ȥ宏̓耳ΌОͮɲ句Ȥ



	 �������������	
 
	

	

	

48	

	
ŃW©ћ=ɭƭ¸ΌОͮɲ句Ȥ©̓耳ΌОͮɲ句ȤŶ】=Ȟ˦LmmgAɭ

ƭ¸ΌОͮɲ句Ȥ©̓耳ΌОͮɲ句Ȥ】=Ȟ˦LmgAƭ¸ΌОͮɲ句Ȥ©

̓耳ΌОͮɲ句ȤW改=Ȟ L˦%gAƭ¸ΌОͮɲ句Ȥ©̓耳ΌОͮɲ句Ȥʠ=

Ȟ˦L_gAƭ¸ΌОͮɲ句Ȥ©̓耳ΌОͮɲ句ȤŶʠ=Ȟ˦L__g?	

�� ǘġΌОͮɲ句Ȥ;ş「Ϝ�ȴ=¾刻ǘġLћ】g=L由】g=LW改g=

Lћʠg=LȱʠgǺӠ：=充回Ďˎ巴ǺſWĂ此`刻ƺ=ő母ѡ̚Lћ

】g=L由】gκÅLћʠg=LȱʠgǺӠ：=Ƨɲҟ¼Lmmg>Lmg>

L_g>L__gǺ刻Ӡ?	

�(� ¾`ɺɱǖױɺǺϼ：=Ϝ�¤Ě本且µƤ，Ȁ²؆ǺƏȮƂǇױɺ=̚Ϝ�

ćϼ�Ӡ宏ױɺɲҟ¾刻ȴ以刻�=Ƣ刻�̴ťŃɕΌОͮɲ句Ȥ�ՠ—Ͻť=

由ȴ=母ѡΫÛУǓՐԪǯˎ巴Ր¼Wϼ句Ȥ=ŃɕΌОͮɲ句ȤǺςʞ̓֞?	

	

̠交̹>打兆束F2012aҵɕĎ存ĵΫÛУǓՐԪǯ( Pugh Concept Selection )

山ġWƟǭДƞϼ=自ſʊϵɍϋŷȴ=ѹǣ|戶存Wž”ӛĭ¾µŎ˷ǺΌОԲ

П=由】ֈɄāȮիϛWf?ɭς台刊́ǺԲП©互fƧǺ】=Η併伸ɺО͈֭|

WɬǺ又ċ=իϛɄ＋阪困ɇϼɺɱ̓耳=Ǘ¾ױ¤Ě�併，̓耳|Wɬĭ正「Ǻ

ϋǪ=µ卷ŉՔÑŶƣǺΌО句Ȥ?	

 

3-5 作小ԭ͒宏�Ǭ 

ßɡƊ̌ƵČĞȴ=̚µ巨ɲʗы旦承SPSS 22}£Ƕß存ĵ作小ͨ͒宏巨ɲ�

Ǭ=ˤ̚ßɡƊ̌Ƶ�巨ɲ¤ǯ�ɷđfB 

3-5-1 巨ɲ¤ǯ  

付巨ɲ¤ǯ�؆֔=ɡƊȀՐԪΡɷǖ巨ɲ( Descriptive Statistics )>t�少

FStudent's t DistributionaŃɕßɡƊǘԎ，Ǻ作小�Ǭ?ǘ出ĵ巨ɲ¤ǯͷW�ɷ

đf: 
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(1) Ρɷǖ巨ɲ( Descriptive Statistics )B 

其伺ġ寸改ßǺĢӠ�少( Frequency Distribution )>Ĩ�© ( Percentage )χ巨

ɲӠ人=µŔ台LϛיӀֽȀɪ仰ċ內g>Lѹë¡żǺ¿勾ӂƀg�LĎ ÏƤ

，ë¡żǺ¥且ĵɕg�台Ǳ? 

(2) t�少FStudent's t DistributionaB 

。ɮ水yȨБ·�Ќ˄FWillam S. Gossetaǣ1908ę乃—ςȈ=自山¸ֈĎЗҒ

ɌǫǺ）ÓΪFGuinnessa̎孔孔把wŃ?孔把֏οж¨下wςȈW�宏;ר

孔ɡƊġǺ「Ǫ=ł�打¸Ď|Ʊ孔Ǻȝf=µ吊ĉςȈt�ØǺς台=ǘ

µ汽£Ƥ，]L秀ægFStudentaͳW吊ĉ?�ȴt�少µ�ɝ͒汽к。׃˚批·

Ϣ甘FSir Ronald Aylmer FisheraǺς伍üp? 

ɕ]江ւ�Ќ˄Ǻ¿=Ϣ甘̚ģ�ØƼĉɕ秀æt�ØFStudent's ta?秀æT

�ØFStudent's taŵ存]ZիǇFZ-testa=ċɕZիǇµâ承ӣ耳ʠyǽɕȝ?

֏οĎ改ßӠϬpFϧѡ30ʊa山=Æµ併，ZիǇƧƀ以ȊŁ人=łZիǇ，Ďt

改ßП句æȱpǺҶʠ=ċģÜ成ŵ，秀æt�ØFStudent's taµƀ耳Ӱ?jΗɄҷ

ͳʊ巨ɲ¤ǯȓ且Ԏ，ǣt改ßǺ̱汽=Ɲ±ŵϑ̱汽ǺÆȕȮ? 

ßɡƊ出，ģ巨ɲ¤ǯ�ǬLë¡żǺԫŃƤ，к所g>LƤ，ë¡żд扮Ʊ

 ÏӀֽǷǺк所g宏LƤ，ë¡żĎ Ï地ўљmǺк所gχeʊ一Ĉ��ʜ̬

Ɗġξ回ʠ四?   
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它Î生� �Ǭ宏˧汽 

ß生』ĎҷǦԎ，ǣßɡƊ巨ɲ¤ǯ�Ρɷǖ巨ɲϬ�Ǭ ( Descriptive 

Statistics )>t �少FStudent's t DistributionaǺ作小�ǬϋǪŃɕßɡƊΌОͮɲ�

̓֞Ƣԩ? 

 

4-1 ԭ承ƷͬȀΡɷǖ巨ɲϬ�Ǭ 

4-1-1 ϛיӀֽȀɪ仰ċ內  

”ϬɡƊ作Ц�кϢċ內=ßɡƊ̚áĚ̌ƵѷɁµÌ}č̈ɕ²?FƎȑ事a

ѷɁѹ多ɕáĎƤ，ë¡żǺϛיӀֽȀ?Ȉ 4-1 ɕƷͬȀLϛיӀֽȀɪ仰ċ內g

台ǱȈ=�ʜҷǦđfB 

F1a� Lǖŋg¤一=ƷͬȀǖŋ¤一=ƈǖĀɲ 5 Ĺ=Ä 50oBqǖĀɲ 5 Ĺ=

Ä 50o?ƭǖŋ¤一�ŇɄÙŜ? 

F2a� Lę底g¤一=ƷͬȀę底µ46�55Хǋ【=Āɲ3Ĺ=Ä30%AƭĢɕ36

�45ХĀɲ2Ĺ>16�25ХĀɲ2Ĺ=15ХµfĀɲ2ĹćÄ20%=56�65ХĀɲ

1ĹÄ10%? 

F3a� L功ƌυȮg¤一=水}(ř)µfĀɲ3Ĺ=Ä30%A引}(֢)Āɲ3Ĺ=Ä

30oAp秀F王aĀɲ2Ĺ=Ä20%AɡƊǘFřaµgĀɲ2Ĺ=Ä20o? 

F4a� L֢百g¤一=֢百¤一µ秀æǋ【=Āɲ 4 Ĺ=Ä 40%AƭĢɕȺ折ǧ

日百Āɲ 2 Ĺ=Ä 20%A秀弘功ƌɚĀɲ 1 Ĺ=Ä 10%A�֢ĵȿy下Āɲ 1

Ĺ=Ä 10oAԓ氏ǧ日Āɲ 1 Ĺ=Ä 10oAƭ¸Āɲ 1 Ĺ=Ä 10o? 

F5a� Lſ¦ÙŜĞ`g¤一=ƷͬȀµſ¦ 10,000 �µ�ǋ【=Āɲ 4 Ĺ=Ä

40%AƭĢɕ 20,000~30,000 �Āɲ 3 Ĺ=Ä 30%AξĞ` 2 Ĺ=Ä 20%A

30,000~40,000 �Āɲ 1 Ĺ=Ä 10%? 

F6a� LϛיӀֽċ內g¤一=ƷͬȀǺϛיӀֽċ內µȴ�ċ內正「ǋ【=Ā

ɲ 7 Ĺ=Ä 70%A—�ċ內Āɲ 3 Ĺ=Ä 30%? 
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F7a� LϛיӀֽқg¤一=ƷͬȀǺϛיӀֽқµÿǻǋ【=Āɲ 8 Ĺ=

Ä 80%AƬ土ϛȀĀɲ 2 Ĺ=Ä 20%? 

F8a� LϛיӀֽυȮg¤一=ƷͬȀǺϛיӀֽυȮµɺȮǋ【=Āɲ 6 Ĺ=

Ä 60%AƭĢɄ米ɺȮ=Āɲ 4 Ĺ=Ä 40%? 

F9a� Lѹüǽי�併g¤一=ƷͬȀѹüǽיġ�併Āɲ 6 Ĺ=Ä 60%Aѹü

ǽיξ�併Āɲ 4 Ĺ=Ä 40o? 

F10a� Lˮͻк所g¤一=ƷͬȀԨġˮͻк所Āɲ 7 Ĺ=Ä 70%A／ġˮͻк

所Āɲ 3 Ĺ=Ä 30%? 

F11a� L֔Ēיךк所g¤一=ƷͬȀԨġ֔Ēיךк所Āɲ 7 Ĺ=Ä 70%A／

ġ֔Ēיךк所Āɲ 3 Ĺ=Ä 30o? 

F12a� L充ƷǇĈĵ̆友求g¤一=ƷͬȀƬġ充ƷǇĈĵ̆友求ȀĀɲ 10 Ĺ=

Ä 100%? 

F13a� L宏Ԥǻ®Wˬ充ƷǇĈĵ̆友求g¤一=ƷͬȀ／ġ宏Ԥǻ®Wˬ充Ʒ

ǇĈĵ̆友求Āɲ 10 Ĺ=Ä 100%? 

F14a� LƤ，ë¡żǺк所g¤一=ƷͬȀƬġƤ，ë¡żǺк所Āɲ 10 Ĺ=Ä

100%? 

 

Ȉ 4-1. LϛיӀֽȀɪ仰ċ內g台ǱȈ( N=10 ) 

ɪ仰ŋ ĢӠ Ĩ�©Foa 

ǖŋ 
ƈ 
q 

5 
5 

50 
50 

ę底 

46�55 Х 
36�45 Х 
16�25 Х 
15 Хµf 
56�65 Х 

3 
2 
2 
2 
1 

30% 
20% 
20% 
20% 
10% 

功ƌυȮ 

水}(ř)µf 
引}(֢) 

p秀F王a 
ɡƊǘFřaµg 

3 
3 
2 
2 

30% 
30% 
20% 
20% 
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ģ作小ɕßɡƊǘԭ͒ 
 

ңĊgɷ作小=ĎßɡƊǘ可̬˧ϛיӀֽȀɪ仰ċ內Ǻ¤Ĉь=ƷͬȀĎǖ

ŋ�ŇgɄÙŜ=ƈqćÄ 50%AϛיӀֽċ內µȴ�ǋ【Ä 70%AϛיӀֽқ

µÿǻǋ【Ä 80%AϛיӀֽυȮµɺȮǋ【Ä 60%Aѹüǽי�併ġ�併ǋ【Ä

60%Aġˮͻк所ȀÄ 70%Aġ֔Ēיךк所ȀÄ 70%AƷͬȀÿӠ;ġ充ƷǇĈ

ĵ̆友求ġAƷͬȀÿӠ;／ġ宏Ԥǻ®Wˬ充ƷǇĈĵ̆友求ȀAƷͬȀÿӠ;

ġƤ，ë¡żк所? 

֢百 

秀æ 
Ⱥ折ǧ日百 
秀弘功ƌɚ 
�֢ĵȿy下 
ԓ氏ǧ日 
ƭ¸ 

4 
2 
1 
1 
1 
1 

40% 
20% 
10% 
10% 
10% 
10% 

ſ¦ÙŜ 
Ğ` 

10,000 �µ� 
20,000~30,000 � 

ξĞ` 
30,000~40,000 � 

4 
3 
2 
1 

40% 
30% 
20% 
10% 

ϛיӀֽ 
ċ內 

ȴ� 
—� 

7 
3 

70% 
30% 

ϛיӀֽ 
қ 

ÿǻ 
土ϛ 

8 
2 

80% 
20% 

ϛיӀֽ 
υȮ 

ɺȮ 
米ɺȮ 

6 
4 

60% 
40% 

ѹüǽי 
�併 

ġ�併 
ξ�併 

6 
4 

60% 
40% 

ˮͻк所 
ġ 
ξ 

7 
3 

70% 
30% 

֔Ēיך 
к所 

ġ 
ξ 

7 
3 

70% 
30% 

充ƷǇĈĵ

̆友求 
ġ 
ξ 

10 
0 

100% 
0% 

宏Ԥǻ®W

ˬ充ƷǇĈ

ĵ̆友求 

ġ 
ξ 

0 
10 

0% 
100% 

Ƥ，ë¡ż

к所 
ġ 
ξ 

10 
0 

100% 
0% 
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4-1-2 ë¡żǺƤ，¿勾沒ɋ  

干ԩ它x生£דČƥǺ作小必即¼ϛיӀֽȀѹë¡żǺ¿勾ӂƀǺ̌Ƶ

委ϼ=Ȉ 4-2 ɕƷͬȀLϛӀȀѹë¡żǺƤ，¿勾沒ɋg台ǱȈ=�ʜҷǦđfB 

F1a� LƤ，ë¡żǺżƔŲӠg¤一=ë¡żǺżƔŲӠµ 4 Ųǋ【=Āɲ 8

Ĺ=Ä 80%AƭĢɄ 5 Ų=Āɲ 1 Ĺ=Ä 10%A由ȴɄ 7 Ų=Āɲ 1 Ĺ=Ä 10%? 

F2a� LƤ，Ǻë¡żĎĞˬƧǺ山ʋɄ|】ǡĞЈg¤一=ƷͬȀҵɕ＋ǺĀ

ɲ 7 Ĺ=Ä 70%AҵɕɄǺĀɲ 3 Ĺ=Ä 30%? 

F3a� LƤ，Ǻë¡żĎװϰǢǺ山ʋɄ|】Ƥ，ǺЈg¤一=ƷͬȀҵɕ＋Ǻ

Āɲ 9 Ĺ=Ä 90%AҵɕɄǺĀɲ 1 Ĺ=Ä 10%? 

F4a� LƤ，Ǻë¡żżƔǺŲ色ͨɄʜǤֶ̆ǺЈg¤一=ƷͬȀҵɕ＋ǺĀ

ɲġ 9 Ĺ=Ä 90%AҵɕɄǺĀɲ 1 Ĺ=Ä 10%? 

F5a� LƤ，Ǻë¡żżƔǺŲ色ͨɄʜǤÃĺǺЈg¤一=ƷͬȀҵɕ＋ǺĀ

ɲ 6 Ĺ=60%AҵɕɄǺĀɲ 4 Ĺ=Ä 40%? 

F6a� LƤ，Ǻë¡żɄПȱʜǤĞ˚ƱÏ¼ǺtȦÀÀьЈg¤一=ƷͬȀҵ

ɕ＋ǺĀɲ 4 Ĺ=40%AҵɕɄǺĀɲ 6 Ĺ=Ä 60%? 

F7a� LµfʔƟ代否П拉ń池ɱ̚ë¡żĞƱÏ¼ǺÀÀьg¤一=宏也y¼

ÅĀɲ 3 Ĺ=Ä 30%AƭĢɄy村【Ǻ�ĀΓǘ�áĎК九p央ò本ѝ里wƬ=

ćÄ 20%AáĎ欠宏ö州ɓ̆}Āɲ 1 Ĺ=Ä 10%AáĎѝ̆}Āɲ 1 Ĺ=Ä

10%AՐԪƭ¸ǺՐϼĀ 1 Ĺ=Ä 10%? 

F8a� LǘƤ，Ǻë¡żьǺÓ使ׁɄП֛̯Јg¤一=ƷͬȀҵɕ＋ǺĀɲ 7

Ĺ=70%AҵɕɄǺĀɲ 3 Ĺ=Ä 30%? 

F9a� LǘƤ，Ǻë¡żɄÆ̰גδɪǺЈg¤一=ƷͬȀҵɕ＋ǺĀɲ 9 Ĺ=

90%AҵɕɄǺĀɲ 1 Ĺ=Ä 10%? 

F10a� LƤ，Ǻë¡żɄÆגĆδɪǺЈg¤一=ƷͬȀҵɕ＋ǺĀɲ8Ĺ=80%A

ҵɕɄǺĀɲ 2 Ĺ=Ä 20%? 

F11a� LƤ，Ǻë¡żǺŹԉ	µfʔWқg¤一=ԔĊȌǺĀɲ 9 Ĺ=90%A

ɖӯҧĀɲġ 1 Ĺ=Ä 10%? 
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F12a� LǙg委=ģŹԉɄÆµɕń引防定 ÏӀֽǷǺסǖЈg¤一=Ʒͬ

Ȁҵɕ＋ǺĀɲ 1 Ĺ=10%AҵɕɄǺĀɲ 9 Ĺ=Ä 90%? 

F13a� LǙg委=ģŹԉɄПդŏń引Ō֛ ÏӀֽǷǺסǖЈg¤一=Ʒͬ

Ȁҵɕ＋ǺĀɲ 2 Ĺ=2 0%AҵɕɄǺĀɲġ 8 Ĺ=Ä 80%? 

F14a� LǘƤ，Ǻë¡żǺɺϬɄי以̗ҼÕЈg¤一=ƷͬȀҵɕҵɕɄǺĀ

ɲġ 10 Ĺ=Ä 100%? 

F15a�  LΦѡë¡żĢӠg¤一=Φѡ 1 ¢Āɲ 4 Ĺ=Ä 40%AΦѡ 3 ¢Āɲ 2

Ĺ=Ä 20%AΦѡĢӠy|˦以Āɲ 2 Ĺ=Ä 20%AΦѡ 2 ¢Āɲ 1 Ĺ=Ä

10%AΦѡ 4 ¢Āɲ 1 Ĺ=Ä 10%? 

F16a� LƤ，ë¡ż山ϲg¤一=Ƥ，ë¡ż山ϲɕ 1�5 ęĀɲ 6 Ĺ=Ä 60%A

山ϲɕ 36�40 ęĀɲ 2 Ĺ=Ä 20%A山ϲɕ 6�10 ęĀɲ 1 Ĺ=Ä 10%A山

ϲɕ 16�20 ęĀɲ 1 Ĺ=Ä 10%? 

F17a� LƤ，ë¡żқg¤一=ë¡żқɕŲײĚ¡żĀɲ 9 Ĺ=Ä 90%A

ŀնĚ¡żĀɲ 1 Ĺ=Ä 10%? 

F18a� LƤ，ë¡żŬÕg¤一=ë¡żŬÕɕƫ֔ĚĀɲ 7 Ĺ=Ä 70%AЪǠ

ĚĀɲ 2 Ĺ=Ä 20%Aƭ¸Āɲ 1 Ĺ=Ä 10%? 

F19a� LƤ，ë¡żż՝қg¤一=ë¡żż՝қɕח拓ĚĀɲ6Ĺ=Ä60%A

ıҲĀɲ 2 Ĺ=Ä 20%A冷吊ĚĀɲ 1 Ĺ=Ä 10%Aƭ¸Āɲ 1 Ĺ=Ä 10%? 

 

Ȉ  4-2.LϛӀȀѹë¡żǺƤ，¿勾沒ɋg台ǱȈ( N=10 ) 

 ŋ ĢӠ Ĩ�©F%a

ë¡żǺżƔŲӠ 
4 Ų 
5 Ų 
7 Ų 

8 
1 
1 

80% 
10% 
10% 

ë¡żĎĞˬƧǺ

山ʋɄ|】ǡĞЈ 
＋ 
Ʉ 

7 
3 

70% 
30% 

ë¡żĎװϰǢǺ

山ʋɄ|】Ƥ，Ј 
＋ 
Ʉ 

9 
1 

90% 
10% 

ë¡żżƔǺŲ色 ＋ 9 90% 
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ͨʜǤֶ̆ǺЈ Ʉ 1 10% 
ë¡żżƔǺŲ色

ͨɄʜǤÃĺǺЈ 
＋ 
Ʉ 

6 
4 

60% 
40% 

Ƥ，Ǻë¡żɄП

ȱʜǤĞ˚ƱÏ¼

ǺtȦÀÀьЈ 

＋ 
Ʉ 

4 
6 

40% 
60% 

 

µfʔƟ代否П拉

ń池ɱ̚ë¡żĞ

ƱÏ¼ǺÀÀь 

宏也y¼Å 
y村【Ǻ�ĀΓǘ 
áĎК九p央ò本

ѝ里wƬ 
áĎ欠宏ö州ɓ̆ 

áĎѝ̆} 
ƭ¸ 

3 
2 
2 
 
1 
1 
1 

30% 
20% 
20% 

 
10% 
10% 
10% 

ë¡żьǺÓ使ׁ

ɄП֛̯Ј 
＋ 
Ʉ 

7 
3 

70% 
30% 

ë¡żɄÆ̰גδ

ɪǺЈ 
＋ 
Ʉ 

9 
1 

90% 
10% 

ë¡żɄÆגĆδ

ɪǺЈ 
＋ 
Ʉ 

8 
2 

80% 
20% 

ë¡żǺŹԉ	µ

fʔWқ 
ԔĊȌ 
ɖӯҧ 

9 
1 

90% 
10% 

Ǚg委=ģŹԉɄÆ

µɕń引防定 

ÏӀֽǷǺסǖЈ 

＋ 
Ʉ 

1 
9 

10% 
90% 

Ǚg委=ģŹԉɄП

դŏń引Ō֛ 

ÏӀֽǷǺסǖЈ 

＋ 
Ʉ 

2 
8 

20% 
80% 

ǘƤ，Ǻë¡żǺ

ɺϬי以̗ҼÕЈ 
＋ 
Ʉ 

0 
10 

0% 
100% 

Φѡë¡żĢӠ 

Φѡ 1 ¢ 
Φѡ 3 ¢ 

ΦѡĢӠy|˦以 
Φѡ 2 ¢ 
Φѡ 4 ¢ 

4 
2 
2 
1 
1 

40% 
20% 
20% 
10% 
10% 

Ƥ，ë¡ż山ϲ 

1�5 ę 
36�40 ę 
6�10 ę 
16�20 ę 

6 
2 
1 
1 

60% 
20% 
10% 
10% 

 
Ƥ，ë¡żқ ŲײĚ¡ż 9 90% 
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ģ作小ɕßɡƊǘԭ͒ 

 

ңĊgɷ作小=ĎßɡƊǘ可̬˧ѹë¡żǺ¿勾ӂƀǺ¤Ĉь=ƷͬȀĎë

¡żǺżƔŲӠՐԪgµ 4 Ųǋ【Ä 80%AƤ，Ǻë¡żżƔǺŲ色ͨɄʜǤÃĺ

ǺЈµ＋ǺՐԪǋ【Ä 60%AƤ，Ǻë¡żɄПȱʜǤĞ˚ƱÏ¼ǺtȦÀÀьЈ

µɄǺՐԪǋ【Ä 60%AʔƟ代否П拉ń池ɱ̚ë¡żĞƱÏ¼ǺÀÀьǺՐԪµ

宏也y¼Åǋ【Ä 30%AƤ，Ǻë¡żɄÆ̰גδɪǺЈµ＋ǺՐԪǋ【Ä 90%A

Ƥ，Ǻë¡żɄÆגĆδɪǺЈµ＋ǺՐԪǋ【Ä 80%AƤ，Ǻë¡żǺŹԉɕԔ

ĊȌǋ【Ä 90%AҵɕԔĊȌģŹԉɄÆµ引防定 ÏӀֽǷǺסǖǋ【Ä 90%A

ҵɕԔĊȌģŹԉɄПդŏ引Ō֛ ÏӀֽǷǺסǖǋ【Ä 80%AҵɕǘƤ，Ǻ

ë¡żǺɺϬɄי以̗ҼÕǺÄ 100%AΦѡë¡żĢӠµΦѡ 1 ¢ǋ【Ä 40%A

Ƥ，ë¡ż山ϲµ 1�5 ęǋ【Ä 60%AƤ，ë¡żқɕŲײĚ¡żǋ【Ä 90%A

Ƥ，ë¡żŬÕµƫ֔Ěǋ【Ä 70%AƤ，ë¡żż՝қǺՐԪɕח拓Ěǋ【Ä

60%? 

 

4-1-3 Ď ÏƤ，ë¡żǺ¥且ĵɕ  

干ԩ它x生£דČƥǺ作小必即¼ϛיӀֽȀѹƤ，ë¡żǺ¥且ĵɕǺ

̌Ƶ委ϼ=Ȉ 4-3 ɕƷͬȀLϛӀȀĎ ÏƤ，ë¡żǺ¥且ĵɕg台ǱȈ=�ʜ

ҷǦđfB 

(1) Lë¡żǺżƔɄПċк且д扮ӀֽǷĭʜǤМָЈg¤一=ƷͬȀҵɕɄǺ

Āɲ 3 Ĺ=Ä 30%Aҵɕ＋ǺĀɲġ 7 Ĺ=Ä 70%? 

(2) Lë¡żǺżƔȝҝ它W色ɄПċк且д扮ӀֽǷĭʜǤМָЈg¤一=Ʒͬ

ŀնĚ¡ż 1 10% 

Ƥ，ë¡żŬÕ 
ƫ֔Ě 
ЪǠĚ 
ƭ¸ 

7 
2 
1 

70% 
20% 
10% 

Ƥ，ë¡żż՝қ

 

 拓Ěח
ıҲ 
冷吊Ě 
ƭ¸ 

6 
2 
1 
1 

60% 
20% 
10% 
10% 
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ȀҵɕɄǺĀɲ 2 Ĺ=Ä 20%Aҵɕ＋ǺĀɲġ 8 Ĺ=Ä 80%? 

(3) Lë¡żǺż՝қɕʔWқg¤一=ë¡żǺż՝қµח拓Ěɕǋ【Āɲ

6 Ĺ=Ä 60%AƭĢɄҋԍĚĀɲġ 2 Ĺ=Ä 20%?冷吊ĚĀɲ 1 Ĺ=Ä 10%=

ƭ¸ɕ 1 Ĺ=Ä 10%? 

(4) Lë¡żǺż՝ɄПċк且д扮ӀֽǷĭʜǤԹМЈg¤一=ƷͬȀҵɕɄǺ

Āɲ 8 Ĺ=Ä 80%Aҵɕ＋ǺĀɲġ 2 Ĺ=Ä 20%? 

(5) L勾üԘë¡żǺż՝ΗÆµ͈竹防定 ÏƻԏǺӀֽǷǺסǖЈCƦđBy

ĵўgǺԺ՝>Ɍǰљ一χg¤一=ƷͬȀҵɕɄǺĀɲ 9 Ĺ=Ä 90%Aҵɕ

＋ǺĀɲġ 1 Ĺ=Ä 10%? 

(6) L勾üԘë¡żǺż՝Æµ͈竹防定 ÏƻԏǺӀֽǷЈCƦđByĵўgǺ

фԋƕ>Ȇ上χg¤一=ƷͬȀҵɕɄǺĀɲ 7 Ĺ=Ä 70%Aҵɕ＋ǺĀɲġ

3 Ĺ=Ä 30%? 

(7) LǘƤ，Ǻë¡żĎ ÏÆµҼֶƒֵӥЈg¤一=ƷͬȀҵɕɄǺĀɲ 8 Ĺ=

Ä 80%Aҵɕ＋ǺĀɲġ 2 Ĺ=Ä 20%? 

(8) Lֵӥљ一Ǻ引ņ|WɄ＋П「ɕȐֽńĵ存ǺӀֽǷg¤一=ƷͬȀҵɕɄ

ǺĀɲ 7 Ĺ=Ä 70%Aҵɕ＋ǺĀɲġ 3 Ĺ=Ä 30%? 

(9) LǘƤ，Ǻë¡żɄ勾Ș彼ıƔ住永µfǺ永Ĺĭ|扮ƱֵӥfǺӀֽǷg¤

一=ƷͬȀҵɕɄǺĀɲ 9 Ĺ=Ä 90%Aҵɕ＋ǺĀɲġ 1 Ĺ=Ä 10%? 

(10) LǘƤ，Ǻë¡żɄ勾Ș彼ıƔ住永µgǺ永Ĺĭ|扮ƱֵӥfǺӀֽǷƦB

ĺ也Ǻȕӳ>ֵӥɆǺ扭ŗǛπ>扭ŗØ去χg¤一=ƷͬȀҵɕҵɕ＋ǺĀ

ɲġ 10 Ĺ=Ä 100%? 

(11) LǘƤ，Ǻë¡żĎֵӥfɄ＋ġʜǤԏ免ƱǺ̌委к所g¤一=ƷͬȀҵɕ

ɄǺĀɲ 5 Ĺ=Ä 50%Aҵɕ＋ǺĀɲġ 5 Ĺ=Ä 50%? 

(12) LǘƤ，Ǻë¡żĎ ÏɄ＋ÆµҼֶƒyĵўg¤一=ƷͬȀҵɕɄǺĀɲ

5 Ĺ=Ä 50%Aҵɕ＋ǺĀɲġ 5 Ĺ=Ä 50%? 

(13) LǘƤ，Ǻë¡żɄ勾Ș彼ıƔ住永µgǺ永Ĺĭ|扮ƱyĵўgǺӀֽǷg

¤一=ƷͬȀҵɕɄǺĀɲ 1 Ĺ=Ä 10%Aҵɕ＋ǺĀɲġ 9 Ĺ=Ä 90%? 
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(14) LǘƤ，Ǻë¡żɄ勾Ș彼ıƔ住永µfǺ永Ĺĭ|扮ƱyĵўgǺӀֽǷC

ƦđB或刪ӳ>�ƕ˓π >Բƕ>фԋƕ>�Ā口δg¤一=ƷͬȀҵɕɄǺ

Āɲ 10 Ĺ=Ä 100%? 

(15) LǘƤ，Ǻë¡żĎ ÏǺyĵўgɄ＋ġʜǤԏ免ƱǺ̌委g¤一=ƷͬȀ

ҵɕɄǺĀɲ 7 Ĺ=Ä 70%Aҵɕ＋ǺĀɲġ 3 Ĺ=Ä 30%? 

(16) LǘƤ，Ǻë¡żĎ ÏǺ地ўљmɄ＋ġξǯ伺ƂǺŚ呼CƦđBљmòП

ͨ北ƾǺՒ|Ǝχg¤一=ƷͬȀҵɕɄǺĀɲ 2 Ĺ=Ä 20%Aҵɕ＋ǺĀ

ɲġ 8 Ĺ=Ä 80%? 

(17) LǘƤ，Ǻë¡żĎ ÏǺ地ўљmɄ＋ġʜǤԏ免ƱǺ̌委CƦđB且ĵƒ

ǺљӹɤοǺўљɁwχg¤一=ƷͬȀҵɕɄǺĀɲ 7 Ĺ=Ä 70%Aҵɕ＋

ǺĀɲġ 3 Ĺ=Ä 30%? 

(18) Lµ：ȝÌǺ地ў兒否=ѹńĭƐ=Пՠ—ՐԪĵƒǺ兒否	µfʔWқg

¤一=ƷͬȀՐԪyĵўǋ【=Āɲ 5 Ĺ=Ä 50%AƭĢɄÙ一ўљʯĀɲ 3

Ĺ=Ä 30%Aֵӥf宏�ԱćĀɲ 1 Ĺ=Ä 10%?  

(19) LǘƤ，Ǻë¡żĎ ÏÆµҼֶ防定Fſ去aљmòПͨǺ北ƾՒЈg¤

一=ƷͬȀҵɕɄǺĀɲ 6 Ĺ=Ä 60%Aҵɕ＋ǺĀɲġ 4 Ĺ=Ä 40%? 

(20) LǘƤ，Ǻë¡żĎ地ўɄÆµҼֶѡ˸љЈg¤一=ƷͬȀҵɕɄǺĀɲ 6

Ĺ=Ä 60%Aҵɕ＋ǺĀɲġ 4 Ĺ=Ä 40%? 

(21) LǘƤ，Ǻë¡żɄ＋ÆµƳŏń引ѡ˸љǺĖÿЈg¤一=ƷͬȀҵɕɄ

ǺĀɲ 10 Ĺ=Ä 100%? 

(22) LǘƤ，Ǻë¡żĎ ÏɄ＋Æµ͈竹�防ԤǻԺǺĹ行Јg¤一=ƷͬȀҵ

ɕɄǺĀɲ 7 Ĺ=Ä 70%Aҵɕ＋ǺĀɲġ 3 Ĺ=Ä 30%? 

(23) LǘƤ，Ǻë¡żĎ ÏɄ＋Æµ͈竹�防ԤǻԺǺ̆ӹЈg¤一=ƷͬȀҵ

ɕɄǺĀɲ 6 Ĺ=Ä 60%Aҵɕ＋ǺĀɲġ 4 Ĺ=Ä 40%? 

(24) LǘƤ，Ǻë¡żɄ＋ÆµƳŏń防定ɥљ谷Ǻ佛尾或ΦЈg¤一=ƷͬȀҵ

ɕ＋ǺĀɲġ 10 Ĺ=Ä 100%? 

(25) LǘƤ，Ǻë¡żɄ＋ÆµƳŏń�防ƕɑǺ¤ĈЈg¤一=ƷͬȀҵɕɄǺ
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Āɲ 1 Ĺ=Ä 10%Aҵɕ＋ǺĀɲġ 9 Ĺ=Ä 90%? 

(26) LǘƤ，Ǻë¡żɄ＋ÆµƳŏń|ПՔК�ƕЈg¤一=ƷͬȀҵɕ＋ǺĀ

ɲġ 10 Ĺ=Ä 100%? 

(27) LǘƤ，Ǻë¡żɄ＋ÆµƳŏńϽōК九ǘɱК九Ǻ�ƕЈg¤一=ƷͬȀ

ҵɕ＋ǺĀɲġ 10 Ĺ=Ä 100%? 

(28) L̞פë¡ż欠¾öϱѲ主ɓ̆g¤一=ƷͬȀП̞פë¡ż欠¾öϱѲ主ɓ

̆Āɲ 10 Ĺ=Ä 100%? 

(29) L̞פë¡ż欠¾öϱѲ主ɓ̆Ǻ依只g¤一=ƷͬȀĎ̞פë¡ż欠¾öϱ

Ѳ主ɓ̆Ǻ依只ɕ|Ǉ山ǋ【=Āɲ 5 Ĺ=Ä 50%AƭĢɄW¦WĢǺ依只Ā

ɲ 3 Ĺ=Ä 30%AW字WĢǺ依只Āɲ 2 Ĺ=Ä 20o? 

(30) Lѹë¡żģһƬǺ¿勾ɄġξàƧǺβɠg¤一=ƷͬȀҵɕɄǺĀɲ 10

Ĺ=Ä 100%? 

Ȉ 4-3.LϛӀȀĎ ÏƤ，ë¡żǺ¥且ĵɕg台ǱȈ( N=10 ) 

 ŋ ĢӠ Ĩ�©F%a
ë¡żǺżƔɄП

ċк且д扮ӀֽǷ

ĭʜǤМָ 

＋ 
Ʉ 

7 
3 

70% 
30% 

ë¡żǺżƔȝҝ

它W色ɄПċк且

д扮ӀֽǷĭʜǤ

Мָ 

＋ 
Ʉ 

8 
2 

80% 
20% 

ë¡żǺż՝қ

ɕʔWқ 

 拓Ěח
ҋԍĚ 
冷吊Ě 
ƭ¸ 

6 
2 
1 
1 

60% 
20% 
10% 
10% 

ë¡żǺż՝ɄП

ċк且д扮ӀֽǷ

ĭʜǤԹМ 

＋ 
Ʉ 

2 
8 

20% 
80% 

勾üԘë¡żǺż

՝ΗÆµ͈竹防定

 ÏƻԏǺӀֽǷ

ǺסǖЈCƦđBy

＋ 
Ʉ 

1 
9 

10% 
90% 
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ĵўgǺԺ՝>Ɍǰ

љ一χ 
勾üԘë¡żǺż

՝Æµ͈竹防定 

ÏƻԏǺӀֽǷ

ЈCƦđByĵўg

Ǻфԋƕ>Ȇ上χ 

＋ 
Ʉ 

3 
7 

30% 
70% 

 

ǘƤ，Ǻë¡żĎ

 ÏÆµҼֶƒֵ

ӥЈ 

＋ 
Ʉ 
 

2 
8 
 

20% 
80% 

 
ֵӥљ一Ǻ引ņ|

WɄ＋П「ɕȐֽ

ńĵ存ǺӀֽǷ 

＋ 
Ʉ 

3 
7 

30% 
70% 

ǘƤ，Ǻë¡żɄ

勾Ș彼ıƔ住永µ

fǺ永Ĺĭ|扮Ʊ

ֵӥfǺӀֽǷ 

＋ 
Ʉ 

1 
9 

10% 
90% 

ǘƤ，Ǻë¡żɄ

勾Ș彼ıƔ住永µ

gǺ永Ĺĭ|扮Ʊ

ֵӥfǺӀֽǷC

ƦBĺ也Ǻȕӳ>ֵ

ӥɆǺ扭ŗǛπ>扭

ŗØ去χ 

＋ 
 

10 
 

100% 
 

ǘƤ，Ǻë¡żĎ

ֵӥfɄ＋ġʜǤ

ԏ免ƱǺ̌委к所 

＋ 
Ʉ 

5 
5 

50% 
50% 

ǘƤ，Ǻë¡żĎ

 ÏɄ＋ÆµҼֶ

ƒyĵў 

＋ 
Ʉ 

5 
5 

50% 
50% 

ǘƤ，Ǻë¡żɄ

勾Ș彼ıƔ住永µ

gǺ永Ĺĭ|扮Ʊ

yĵўgǺӀֽǷ 

＋ 
Ʉ 

9 
1 

90% 
10% 

ǘƤ，Ǻë¡żɄ

勾Ș彼ıƔ住永µ

fǺ永Ĺĭ|扮Ʊ

yĵўgǺӀֽǷ

ƦđB或刪ӳ>�ƕ

˓π >Բƕ>фԋ

Ʉ 10 100% 
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ƕ>�Ā口δ 

ǘƤ，Ǻë¡ż

Ď ÏǺyĵў

gɄ＋ġʜǤԏ

免ƱǺ̌委 

＋ 
Ʉ 

3 
7 

30% 
70% 

ǘƤ，Ǻë¡ż

Ď ÏǺ地ўљ

mɄ＋ġξǯ伺

ƂǺŚ呼ƦđBљ

mòПͨ北ƾǺ

Ւ|Ǝχ 

＋ 
Ʉ 

8 
2 

80% 
20% 

 

ǘƤ，Ǻë¡ż

Ď ÏǺ地ўљ

mɄ＋ġʜǤԏ

免ƱǺ̌委CƦ

đB且ĵƒǺљӹ

ɤοǺўљɁw

χ 

＋ 
Ʉ 

3 
7 

30% 
70% 

µ：ȝÌǺ地ў

兒否=ѹńĭƐ=П

ՠ—ՐԪĵƒǺ兒

否	µfʔWқ 

yĵў 
Ù一ўљʯ 
ֵӥf 
�Ա 

5 
3 
1 
1 

50% 
30% 
10% 
10% 

ǘƤ，Ǻë¡żĎ

 ÏÆµҼֶ防定

Fſ去aљmòПͨ

Ǻ北ƾՒ 

＋ 
Ʉ 

4 
6 
 

40% 
60% 

 

ǘƤ，Ǻë¡żĎ

地ўɄÆµҼֶѡ

˸љ 

＋ 
Ʉ 

4 
6 
 

40% 
60% 

 
ǘƤ，Ǻë¡żɄ

＋ÆµƳŏń引

ѡ˸љǺĖÿ 
Ʉ 10 100% 

ǘƤ，Ǻë¡żĎ

 ÏɄ＋Æµ͈竹

�防ԤǻԺǺĹ行 

＋ 
Ʉ 

3 
7 

30% 
70% 

ǘƤ，Ǻë¡żĎ

 ÏɄ＋Æµ͈竹

�防ԤǻԺǺ̆ӹ 

＋ 
Ʉ 

4 
6 
 

40% 
60% 

 
ǘƤ，Ǻë¡żɄ

＋ÆµƳŏń防定
＋ 
 

10 100% 
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ģ作小ɕßɡƊǘԭ͒ 
 

4-1-4 tϋ  

ңĊgɷ作小=ĎßɡƊǘ可̬˧Ď ÏƤ，ë¡żǺ¥且ĵɕǺ¤Ĉь=Æ

ǽë¡żǺżƔɄПċк且д扮ӀֽǷĭʜǤМָǺ永�µ＋ǺՐԪǋ【Ä 70%A

ë¡żǺżƔȝҝ它W色ɄПċк且д扮ӀֽǷĭʜǤМָµ＋ǺՐԪǋ【Ä 80%

ë¡żǺż՝қɕח拓Ěǋ【Ä 60%Aë¡żǺż՝ɄПċк且д扮ӀֽǷĭʜ

ǤԹМyɄǋ【Ä 80%A勾üԘë¡żǺż՝ΗÆµ͈竹防定 ÏƻԏǺӀֽǷǺ

ǖyɄǋ【Äס 90%A勾üԘë¡żǺż՝Æµ͈竹防定 ÏƻԏǺӀֽǷyɄǋ

【Ä 70%AǘƤ，Ǻë¡żĎ ÏÆµҼֶƒֵӥyɄǋ【Ä 80%Aֵӥљ一Ǻ引

ņ|WɄ＋П「ɕȐֽńĵ存ǺӀֽǷyɄǋ【Ä 70%AǘƤ，Ǻë¡żɄ勾Ș彼

ıƔ住永µfǺ永Ĺĭ|扮ƱֵӥfǺӀֽǷyɄǋ【Ä 90%AǘƤ，Ǻë¡żɄ

勾Ș彼ıƔ住永µgǺ永Ĺĭ|扮ƱֵӥfǺӀֽǷµ＋ǋ【Ä 100%AǘƤ，Ǻ

ë¡żĎֵӥfɄ＋ġʜǤԏ免ƱǺ̌委к所Ǻ�ŇɄÙŜAǘƤ，Ǻë¡żĎ 

ɥљ谷Ǻ佛尾或Φ 
ǘƤ，Ǻë¡żɄ

＋ÆµƳŏń�防

ƕɑǺ¤Ĉ 

＋ 
Ʉ 

9 
1 

90% 
10% 

ǘƤ，Ǻë¡żɄ

＋ÆµƳŏń|П

ՔК�ƕ 

＋ 
 

10 100% 

ǘƤ，Ǻë¡żɄ

＋ÆµƳŏńϽō

К九ǘɱК九Ǻ�

ƕ 

＋ 
 

10 100% 

ë¡ż欠¾ö̞פ

ϱѲ主ɓ̆ 
Ʉ 10 100% 

ë¡ż欠¾ö̞פ

ϱѲ主ɓ̆Ǻ依只 

|Ǉ山 
W¦WĢ 
W字WĢ 

5 
3 
2 

50% 
30% 
20% 

ѹë¡żģһƬǺ

¿勾ɄġξàƧǺ

βɠ 
Ʉ 10 100% 
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ÏɄ＋ÆµҼֶƒyĵўǺ�ŇɄÙŜAǘƤ，Ǻë¡żɄ勾Ș彼ıƔ住永µgǺ

永Ĺĭ|扮ƱyĵўgǺӀֽǷy＋ǋ【Ä 90%AǘƤ，Ǻë¡żɄ勾Ș彼ıƔ住

永µfǺ永Ĺĭ|扮ƱyĵўgǺӀֽǷµɄǋ【Ä 100%AǘƤ，Ǻë¡żĎ 

ÏǺyĵўgɄ＋ġʜǤԏ免ƱǺ̌委µɄǋ【Ä 70%AǘƤ，Ǻë¡żĎ ÏǺ

地ўљmɄ＋ġξǯ伺ƂǺŚ呼y＋ǋ【Ä 80%AƤ，Ǻë¡żĎ ÏǺ地ўљm

Ʉ＋ġʜǤԏ免ƱǺ̌委yɄǋ【Ä 70%Aµ：ȝÌǺ地ў兒否Пՠ—ՐԪĵƒ

Ǻ兒否ɕyĵўǋ【Ä 50%AǘƤ，Ǻë¡żĎ ÏÆµҼֶ防定Fſ去aљmò

ПͨǺ北ƾՒyɄǋ【Ä 60%AǘƤ，Ǻë¡żĎ地ўɄÆµҼֶѡ˸љy＋ǋ

【Ä 60%AǘƤ，Ǻë¡żɄ＋ÆµƳŏń引ѡ˸љǺĖÿµɄǋ【Ä 100%A

ǘƤ，Ǻë¡żĎ ÏɄ＋Æµ͈竹�防ԤǻԺǺĹ行yɄǋ【Ä 70%AǘƤ，Ǻ

ë¡żĎ ÏɄ＋Æµ͈竹�防ԤǻԺǺ̆ӹyɄǋ【Ä 60%AǘƤ，Ǻë¡żɄ

＋ÆµƳŏń防定ɥљ谷Ǻ佛尾或Φµ＋ǋ【Ä 100%AǘƤ，Ǻë¡żɄ＋Æµ

Ƴŏń�防ƕɑǺ¤Ĉµ＋ǋ【Ä 90%AǘƤ，Ǻë¡żɄ＋ÆµƳŏń|ПՔК

�ƕµ＋ǋ【Ä 100%AǘƤ，Ǻë¡żɄ＋ÆµƳŏńϽōК九ǘɱК九Ǻ�ƕ

µ＋ǋ【Ä 100%A̞פë¡ż欠¾öϱѲ主ɓ̆µɄǋ【Ä 100%A̞פë¡ż欠

¾öϱѲ主ɓ̆Ǻ依只y|Ǉ山ǋ【Ä 50%AßɡƊǺƷͬȀѹë¡żģһƬǺ¿

勾ɄġàƧǺβɠÄ 100%? 

 
 
4-2 ԭ承ƷͬȀ t �少 

ßɡƊ�ŋĎLϛיӀֽυȮ|ąѹë¡żǺԫŃƤ，к所g>LϛיӀֽυ

Ȯ|ąѹƤ，ë¡żд扮Ʊ ÏӀֽǷǺк所g宏LϛיӀֽυȮ|ąѹƤ，ë¡

żĎ Ï地ўљmǺк所gχeʊ一Ĉ戶作小�Ǭ̬Ɗġξ回ʠ四=ā存Wžѹ

ċϛיӀֽυȮ|ąĭ克Ʊ回ǖǺ或ϼ戶υȮǺ©ћ?ɕ]拉巨ɲ作小勾̗͈竹

Ǧ其=Ď委ϼǺ永�=ßɡƊ̚ǘġǺ委ϼӷ佛=µōҲȈ? 

4-2-1 ϛיӀֽυȮ|ąѹë¡żǺԫŃƤ，к所  

付Ȉ4-4Ǻ作小以ǽ=|ąϛיӀֽυȮǺϛӀȀĎ委ϼA6:ë¡żǺĞ˚¿勾>
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委ϼA8:Ó使ׁǺ̒ƽ乏Ȯχ或ϼġ克Ʊ回ʠ四A委ϼA10:Ďë¡żǺגĆ¿勾>

委ϼ A13:Ō֛ ÏӀֽǷǺסǖχ或ϼjġ克Ʊ回ʠ四?存Wžɞ寸Ǫpt人=

Ď克Ʊ回«耳Ǻ或ϼ}=付ÙŜӠ以ǽBɺȮυȮǺϛӀȀѹë¡żǺĞ˚¿勾>

Ó使ׁǺ̒ƽ乏Ȯ引ǣ米ɺȮυȮǺϛӀȀAɺȮυȮǺϛӀȀѹë¡żǺגĆ¿

勾引ǣ米ɺȮυȮǺϛӀȀA米ɺȮυȮǺϛӀȀѹë¡żŌ֛ ÏӀֽǷסǖǺ

¿勾引ǣɺȮυȮǺϛӀȀȀ? 

 

Ȉ 4-4.LϛיӀֽυȮ|ąѹë¡żǺԫŃƤ，к所gT-test ҀɱȈ( N=10 ) 

委ϼ 
ϛיӀֽ 
υȮ 

ÙŜӠ ӣ耳ʠ T 人 
 回ǖ
Fְţa 

A1 
ɺȮ 1.000 

2.000 
.0000 
1.4142 - 1.789 .111 

米ɺȮ 

A2 
ɺȮ 1.500 

2.000 
.5477 
.0000 - 1.789 .111 

米ɺȮ 

A3 
ɺȮ 1.833 

2.000 
.4082 
.0000 - 0.800 .447 

米ɺȮ 

A4 
ɺȮ 1.833 

2.000 
.4082 
.0000 - 0.800 .447 

米ɺȮ 

A5 
ɺȮ 1.500 

1.750 
.5477 
.5000 - .730 .486 

米ɺȮ 

A6 
ɺȮ 1.667 

1.000 
.5164 
.0000 2.530 .035* 

米ɺȮ 

A7 
ɺȮ 3.833 

3.500 
2.5626 
.5774 .251 .808 

米ɺȮ 

A8 
ɺȮ 2.000 

1.250 
.0000 
.5000 3.795 .005* 

米ɺȮ 

A9 
ɺȮ 2.000 

1.750 
.0000 
.5000 1.265 .242 

米ɺȮ 

A10 
ɺȮ 2.000 

1.500 
.0000 
.5774 2.191 .050* 

米ɺȮ 

A11 
ɺȮ 2.000 

2.250 
.0000 
.5000 -1.265 .242 

米ɺȮ 
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*p<.05 
 
 
4-2-2 ϛיӀֽυȮ|ąѹƤ，ë¡żд扮Ʊ ÏӀֽǷǺк所  

付Ȉ 4-5 Ǻ作小以ǽ=|ąϛיӀֽυȮǺϛӀȀĎ委ϼ A19:д扮Ʊ ÏӀֽ

ǷǺк所�üԘë¡żǺż՝őÆ͈竹防定 ÏӀֽǷǺסǖ>委ϼ A21:Ȼë¡ż

勾Ҽֶƒֵӥ>委ϼ A23:ë¡ż勾Ș彼住永µfĭ|扮ƱӀֽǷχ或ϼġ克Ʊ回

ʠ四?存Wžɞ寸Ǫpt人=Ď克Ʊ回«耳Ǻ或ϼ}=付ÙŜӠ以ǽB米ɺȮυ

ȮǺϛӀȀѹüԘë¡żǺż՝őÆ͈竹防定 ÏӀֽǷǺסǖ引ǣɺȮυȮǺϛ

ӀȀ=ɺȮυȮǺϛӀȀѹȻë¡ż勾Ҽֶƒֵӥ引ǣ米ɺȮυȮǺϛӀȀ=米ɺ

ȮυȮǺϛӀȀѹë¡ż勾Ș彼住永µfĭ|扮ƱӀֽǷ引ǣɺȮυȮǺϛӀȀ? 

 

Ȉ 4-5.LϛӀυȮ|ąѹ¡żд扮 ÏӀֽǷǺк所gT-test ҀɱȈ( N=10 ) 

A12 
ɺȮ 1.000 

1.250 
.0000 
.5000 -1.265 .242 

米ɺȮ 

A13 
ɺȮ 1.000 

1.500 
.0000 
.5774 -2.191 .050* 

米ɺȮ 

委ϼ 
ϛיӀֽ 
υȮ 

ÙŜӠ ӣ耳ʠ T 人 
 回ǖ
Fְţa 

A15 
ɺȮ 1.833 

1.500 
.4082 
.5477 1.079 .148 

米ɺȮ 

A16 
ɺȮ 1.833 

1.750 
.4082 
.5000 .290 .584 

米ɺȮ 

A17 
ɺȮ 1.677 

2.250 
1.0328 
1.8930 -.637 .305 

米ɺȮ 

A18 
ɺȮ 1.333 

1.500 
.5164 
.5774 -.478 .545 

米ɺȮ 

A19 
ɺȮ 1.000 

1.250 
.0000 
.5000 

-1.265 
 .005* 

米ɺȮ 

A20 
ɺȮ 1.500 

1.000 
.5477 
.0000 1.789 .111 

米ɺȮ 
A21 ɺȮ 1.333 .5164 1.265 .001* 



	 �������������	
 
	

	

	

66	

	

*p<.05  
 
 
4-2-3 ϛיӀֽυȮ|ąѹƤ，ë¡żĎ Ï地ўљmǺк所  

付Ȉ 4-6 Ǻ作小以ǽ=|ąϛיӀֽυȮǺϛӀȀĎ委ϼ A30:Ď Ï地ўљm

Ǻк所�Ƥ，ë¡żĎ Ï地ўљmξǯ伺ƂŚ呼Ǻ或ϼġ克Ʊ回ʠ四?存Wž

ɞ寸Ǫpt人=Ď克Ʊ回«耳Ǻ或ϼ}=付ÙŜӠ以ǽB米ɺȮυȮǺϛӀȀѹ

Ƥ，ë¡żĎ Ï地ўљmξǯ伺ƂǺŚ呼引ǣɺȮυȮǺϛӀȀ? 

 

Ȉ 4-6.LϛӀυȮ|ąѹë¡żĎ Ï地ўљmк所gT-test ҀɱȈ( N=10 ) 

米ɺȮ 1.000 .0000 

A22 
ɺȮ 1.333 

1.250 
.5164 
.5000 .253 .614 

米ɺȮ 

A23 
ɺȮ 1.000 

1.250 
.0000 
.5000 -1.265 .005* 

米ɺȮ 

A25 
ɺȮ 1.333 

1.750 
.5164 
.5000 -1.265 .614 

米ɺȮ 

A26 
ɺȮ 1.500 

1.500 
.5477 
.5774 .000 .111 

米ɺȮ 

A27 
ɺȮ 1.833 

2.000 
.4082 
.0000 -.800 .081 

米ɺȮ 

A29 
ɺȮ 1.167 

1.500 
.4082 
.5774 -1.079 .148 

米ɺȮ 

委ϼ 
ϛיӀֽ 
υȮ 

ÙŜӠ ӣ耳ʠ T 人 
 回ǖ
Fְţa 

A30 
ɺȮ 1.667 

2.000 
.5164 
.0000 -1.265 .001* 

米ɺȮ 

A31 
ɺȮ 1.333 

1.250 
.5164 
.5000 .253 .614 

米ɺȮ 

A32 
ɺȮ 2.167 

2.750 
.7528 
.9574 -1.083 .504 

米ɺȮ 

A33 
ɺȮ 1.500 

1.250 
.5477 
.5000 .730 .242 

米ɺȮ 
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*p<.05  
 

4-2-4 tϋ  

ĎLë¡żǺԫŃƤ，к所g>LƤ，ë¡żд扮Ʊ ÏӀֽǷǺк所g宏LƤ

，ë¡żĎ Ï地ўљmǺк所gχeʊ一Ĉ作小Ӡԩ=ˤ̚戶存WžǺҷǦ=�

ɷđfB 

1. ë¡żǺԫŃƤ，к所�一ĈBɺȮυȮǺϛӀȀѹë¡żǺĞ˚¿勾>Ó使

ׁǺ̒ƽ乏Ȯ>גĆ¿勾ǺԫŃƤ，¤一引ǣ米ɺȮυȮǺϛӀȀA米ɺȮυ

ȮǺϛӀȀѹë¡ż勾Ō֛ ÏӀֽǷסǖǺČ抽¿勾引ǣɺȮυȮǺϛӀȀ

Ȁ? 

2. Ƥ，ë¡żд扮Ʊ ÏӀֽǷǺк所�一ĈBɺȮυȮǺϛӀȀѹȻë¡ż勾

ҼֶƒֵӥǺČ抽¿勾引ǣ米ɺȮυȮǺϛӀȀA米ɺȮυȮǺϛӀȀѹüԘ

ë¡żǺż՝őÆ͈竹防定 ÏӀֽǷǺסǖ>ë¡ż勾Ș彼住永µfĭ|扮

ƱӀֽǷǺČ抽¿勾引ǣɺȮυȮǺϛӀȀ? 

3. Ƥ，ë¡żĎ Ï地ўљmǺк所�一ĈB米ɺȮυȮǺϛӀȀѹƤ，ë¡ż

Ď Ï地ўљmξǯ伺ƂǺŚ呼̌委引ǣɺȮυȮǺϛӀȀ? 

 

 

 

 

 

A34 
ɺȮ 1.333 

1.500 
.5164 
.5774 -.478 .545 

米ɺȮ 

A36 
ɺȮ 1.500 

1.000 
.5477 
.0000 1.789 .111 

米ɺȮ 

A37 
ɺȮ 1.500 

1.250 
.5477 
.5000 .730 .242 

米ɺȮ 
A39 

 
 

ɺȮ 1.833 
2.000 

.4082 

.0000 -.800 .081 
米ɺȮ 
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它�生  句ȤΌОͮɲ¤ʷ 

ß生』ĎҷǦßɡƊƢԩ spss 巨ɲ作小�ǬϋǪ=¼ë¡ż�【江ǈΌОͮ

ɲ：ӣ¤ʷ=ő尤ѹ spss 巨ɲ作小�ǬϋǪǘƥ可伺Ƃë¡ż台ġ句ȤƤ，̌委

Ǻ¤Ĉ=̚�ϋĊ TRIZ 39 ϼwυ欠ӠF39 Engineering Parametersa>40 ΌО又Ȟ(40 

Inventive Principles )>ŧѽ�Ǭǯ( Morphological Analysis )�ΫÛУǓՐԪǯ( Pugh 

concept selection )χͮɲ¤ǯ=ϔƶ¼【江ǈë¡ż�ɣ佩ĚΌОͮɲ¤ʷ=וĭ

¼ 4 先ϛיӀֽȀ【江ǈë¡ż�ɣ佩ĚΌОͮɲ¤ʷƥƭƤ，? 

 

5-1 TRIZ ˎ巴 

付它 4 生Ǻ巨ɲ作小�ǬϋǪÆǽ=ɺȮυȮǺϛיӀֽȀ©米ɺȮυȮǺϛ

ǖ=jћ|杖他 Ï地ўǺסӀֽȀŶʜǤ̚句ȤМָ=ћ|͈竹 ÏӀֽǷǺי

兒否?ġǣģ=ßɡƊ̚尤ѹɺȮυȮǺϛיӀֽȀĎë¡żǺŲӠӠϬ>ǡĞ

¿勾>Ğ˚¿勾>Ó使ׁǺ̒ƽ乏Ȯ>גĆ¿勾>Ō֛ ÏӀֽǷǺסǖ>ʜǤМ

ָυȮ>ȾՐż՝қ>ȾՐż՝¿勾>Ș彼住永µgǺ永Ĺ>ѹֵӥǺĵƒ兒否

FҼֶƒֵӥǺČ抽¿勾a>Ďֵӥԏ免Ǻ̌委>Ďyĵўgԏ免Ǻ̌委�Ś呼>

Ď Ï地ўљmԏ免Ǻ̌委>͈竹�防ԤǻԺǺĹ行χ 12 ϼ̌委=ƧŃɕϛӀȀ【

江ǈë¡ż�ɣ佩ĚΌОͮɲӂƀǯȞ=ą山ō， TRIZ ？ɟˎ巴� 40 ΌО又Ȟȯ

Ńɕȴ征ΌОͮɲ：ӣ�欠”̓֞=ßɡƊ̚�ԭ͒đȈ=כ 5-1=ā̚ǘġǺӂ

ƀϼ：Ԥ` TRIZ ˎ巴Ǻ伺委ѡυͷW¾µҷǦ? 
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Ȉ 5-1. ϛӀȀ【江ǈë¡ż�ɣ佩ĚΌОͮɲ TRIZ ？ɟˎ巴Ȉ 

ӂƀ 可ŵϑסǖ 卷ŉΞס�ǖ TRIZ ˎ巴¤ʷ 

ƶ不ŲӠ #12.ŧǸ #36.ы行Ԁ奈ǖ 16>29>01>28 

ʜǤǡĞ #33.Ƥ，¤ȗǖ #27.ÆԘȮ 17>27>08>40 

承走或t # 08.ƽǇ÷承走 #23.ǷԉɑÑ 10>39>35>34 

¾乏Ó使ׁ̒ƽ #14.乏Ȯ #31.％巨句æ̃Ń， 15>35>22>02 

ӎ¾גĆ¿勾 # 35.Ԏ併ǖ #37.̫ƲԀ奈Ȯ 01 

ӎ¾Æ͈竹防定

ԤǻԺĹ行Ւ 
#38.ı̆�υȮ #37.̫ƲԀ奈Ȯ 34>27>25 

引ÆŌ֛ Ï

ӀֽǷǺՒ 
#38.ı̆�υȮ #37.̫ƲԀ奈Ȯ 34>27>25 

引ż՝Ǻɩ，

Ȯ 
#14.乏Ȯ #20.ƽǇ÷不切勾Ϭ 35 

Ǐȍż՝ǺѵƼ # 12.ŧǸ #23.ǷԉʾϢ 35>29>03>05 

引ż՝防定Ӏ

ֽǷǺ勾b 
#27.ÆԘȮ #23.ǷԉǺ切М 10>35>29>39 

ӎ¾Ș彼住永µ

gǺ永Ĺ 
# 38.ı̆�υȮ #36.ы行Ԁ奈Ȯ 15>24>10 

Ď Ï地ўĵƒ

山ÆƤ， GPS Ǉ

ĹԤˡ 

# 38.ı̆�υȮ #37.̫ƲԀ奈Ȯ 34>27>25 

ģ作小。ßɡƊԭ͒ 
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ӂƀ 1Bƶ不ŲӠ 

ßɡƊͮɲë¡ż山=干ԩϛיӀֽȀǺƤ，ȀǺƤ，к所=ǘ句æ自Ȼë¡

żК九p央ò本ѝ里wƬ山=ӂ戶Ğ˚̆ŃǺ自f=̚Ųͨײ可戶ǝƶ山̆Ń山=

ПċgfǺ充Ċͨѡǣɝ�ȢĊ�ҥ=找念Ğ˚併ƬġǺ¤ȗǖɽņĞ˚gǺʜǤ

Ȯ?żƔк且ǖÝ扮ӀֽǷ=ġ山ПÃƱӀֽǷԤɬ或ŧξǯƤ，=jċđģġ¼

台ñő֛̯Ǻ代ŧ=ξǯ�山ΦОƤ，? 

ċ併Ƥ，山Բӂƀ=ͷ¼̚托巨ǼżĚë¡żŲӠǺ¿勾g戶WʊͮɲgǺ

ŵϑ?付Ŭ弘？ɟ}Æ以Ʊ=自ѐ回ŵϑP#12.ŧǸkͳʊ欠Ӡ山=P#36.ы行Ԁ奈

ǖkͳʊ欠ӠП¼台�寸Ǫ?ѹǣͳ改Ǻ？ɟ句æ=P#12.ŧǸk宏 #36.ы行Ԁ奈

ǖk=к。？ɟˎ巴ɋȈŰ¼ƫƫɝ�？ɟסǖòl¤ʹ}ǘ句æǺ4ʊΌО又ȞB

#16.永�ǗѡȮǺ̆Ń又͒>#29. ʻ̆Ǘͅ來又͒>#01. �甲又͒>#28. ƶºԲ占

％巨又͒=đѳ 5-1? 

 
ѳ 5-1. ӂƀ 1=ƶ不ŲӠ？ɟˎ巴Ȉ=ßɡƊǘ孟Ҳ 
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ӂƀ 2BʜǤǡĞ 

 

ßɡƊͮɲë¡ż山=干ԩϛיӀֽȀǺƤ，ȀǺƤ，к所=ǘ句æ自ë¡ż

Ď戶ǡĞ̆ŃǺ自f=̚Ųͨײ可戶ǝƶ山̆Ń山=ПċÓ使ׁǺӖǖċ內=Ԥɬ

ǡĞ或以©ћƬġ尚ȮjʜǤÃĺ=�ƭɄÝƱӀֽǷ山=ŶПċđģ引ӎ¾Ã

ĺӀֽǷǺԲП?ë¡żŲ色ͨПċ�且ÝƱӀֽǷ=ԤɬПġǚ|ϰ>֛̯>或

ŧǺ代Ǳ¼台? 

 

ċ併Ƥ，山Բӂƀ=ͷ¼̚托巨ǼżĚë¡żǺŲĞ¿勾g戶WʊͮɲgǺ

ŵϑ?付Ŭ弘？ɟ}Æ以Ʊ=自ѐ回ŵϑP#33.Ƥ，¤ȗǖkͳʊ欠Ӡ山=P#27.

ÆԘȮkͳʊ欠ӠП¼台�寸Ǫ?ѹǣͳ改Ǻ？ɟ句æ=P#33.Ƥ，¤ȗǖk宏 

P#27.ÆԘȮk=к。？ɟˎ巴ɋȈŰ¼ƫƫɝ�？ɟסǖòl¤ʹ}ǘ句æǺ 4

ʊΌО又ȞB#17.֫ΦƱÊWʊҧȮ又͒>#27.ÆǞ́又͒>#08.ÙՅb又͒>#40.

ԀĊŹ小又͒=đѳ 5-2? 

 
ѳ 5-2. ӂƀ 2=ʜǤǡĞ？ɟˎ巴Ȉ=ßɡƊǘ孟Ҳ 
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ӂƀ 3B承走或t 

 

ßɡƊͮɲë¡ż山=干ԩϛיӀֽȀǺƤ，ȀǺƤ，к所=ǘ句æ自ɱ̚ë

¡żĞ˚ĎÀÀǺ自f=Пֽǣ又ß托巨ǼĚë¡żǺ�s必ʹptċ內=|ʜǤ

ŰƱԎĊǺÀÀÆµ̚ë¡żĞ˚存Å?К九p央ò本ѝ里wƬ山=叫ǔë¡żП

阪Ñ|ƎAĎ ÏƤ，山ПċƤ，Ǻ¤Ě=ġ山|ИПдךƱ地ўgǺӄǷ承? 

 

ċ併Ƥ，山Բӂƀ山=ͷ¼̚托巨ǼżĚë¡żǺ承走g戶WʊͮɲgǺŵ

ϑ?Ŭ弘？ɟ}Æ以Ʊ=自ѐ回ŵϑP# 08.ƽǇ÷承走kͳʊ欠Ӡ山=P#23.Ƿԉ

ǺМ切kͳʊ欠ӠП¼台�寸Ǫ?ѹǣͳ改Ǻ？ɟ句æ=P# 08.ƽǇ÷承走k宏 

P#23.ǷԉǺМ切k=к。？ɟˎ巴ɋȈŰ¼ƫƫɝ�？ɟסǖòl¤ʹ}ǘ句æ

Ǻ 4 ʊΌО又ȞB#10. ѩ—ĵ̆又͒>#39. 安ǖ兒否又͒>#35. ǖԉ֫或又͒>

#34. Ǟ́宏āæ�÷又͒=đѳ 5-3? 

 
ѳ 5-3. ӂƀ 3=承走或t？ɟˎ巴Ȉ=ßɡƊǘ孟Ҳ 
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ӂƀ 4B¾乏Ó使ׁ̒ƽ  

 

ßɡƊͮɲë¡ż山=干ԩϛיӀֽȀǺƤ，ȀǺƤ，к所=自Ƥ，ë¡żǺ

ĢӠ依只引山=�ƭɄŲײĚë¡ż�к且，ǚǺƤ，̆Ń=µ�ĎǚǺ̆Ń自f

Ɂbġ山ПċÃĺĭѡp或以ȱ尚µƤ，?Ď Ï地ўgƤ，ë¡ż山=ПςæÓ

使ׁս山֛̯Ǻ代Ǳ=ξǯ�山ΦО=µĲǣ自fξǯƤ，ë¡ż? 

 

ċ併Ƥ，山Բӂƀ山=ͷ¼̚托巨ǼżĚë¡żǺÓ使ׁ戶WʊͮɲgǺŵ

ϑ?Ŭ弘？ɟ}Æ以Ʊ=自ѐ回ŵϑP#14.乏Ȯkͳʊ欠Ӡ山=P#31.％巨句æ̃Ń

，kͳʊ欠ӠП¼台�寸Ǫ?ѹǣͳ改Ǻ？ɟ句æ=P#14.乏Ȯk宏 P#31.％巨句

æ̃Ń，k=к。？ɟˎ巴ɋȈŰ¼ƫƫɝ�？ɟסǖòl¤ʹ}Ǻ4ʊΌО又ȞB

#15. ̆ѽ�又͒>#35. ǖԉ֫或又͒>#22. ŵ或ġʚ「ɕġ，又͒>#02. �奇又

͒=đѳ 5-4? 

 
ѳ 5-4. ӂƀ 4=¾乏Ó使ׁ̒ƽ？ɟˎ巴Ȉ=ßɡƊǘ孟Ҳ 
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ӂƀ 5Bӎ¾גĆ¿勾 

 

ßɡƊͮɲë¡ż山=干ԩӂƀ 3 ϛיӀֽȀǺƤ，ȀǺƤ，к所=ǘ句æК

九p央ò本ѝ里wƬ山=叫ǔë¡żП阪Ñ|Ǝ?Ď ÏƤ，山ПċƤ，Ǻ¤Ě=

ġ山|ИПдךƱ地ўgǺӄǷ承? 

 

ċ併Ƥ，山Բӂƀ山=ͷ¼̚ë¡żӎ¾WʊגĆ¿勾Ǻͮɲ?Ŭ弘？ɟ}

Æ以Ʊ=自ѐ回ŵϑP# 35.Ԏ併ǖkͳʊ欠Ӡ山=P#37.̫ƲԀ奈Ȯkͳʊ欠ӠП

¼台�寸Ǫ?ѹǣͳ改Ǻ？ɟ句æ=P# 35.Ԏ併ǖk宏 P#37.̫ƲԀ奈Ȯk=к。

？ɟˎ巴ɋȈŰ¼ƫƫɝ�？ɟסǖòl¤ʹ}Ǻ 1 ʊΌО又ȞB#01. �甲又͒=

đѳ 5-5? 

 
ѳ 5-5. ӂƀ 5=ӎ¾גĆ¿勾？ɟˎ巴Ȉ=ßɡƊǘ孟Ҳ 
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ӂƀ 6Bӎ¾Æ͈竹防定ԤǻԺĹ行Ւ 

 

ßɡƊͮɲë¡ż山=干ԩϛיӀֽȀǺƤ，Ȁ=ǘ句æë¡żξǯÆ͈竹防

定ԤǻԺǺĹ行=付ë¡ż̬列ƱԤǻԺ山Пċ¡żǺżƔßƔ托Ԥǖ|ƣ=ξǯ

͈竹�防Ƿ÷Ǻסǖ=Й|͈竹Ý扮ƱǺǷ÷Ʉ＋ΗɄԤǻԺ=ġ山П，фāÅ戶

WʊӰҵǺ̆Ń=ҵɕ地ўgǺԤǻԺȼ�|ƣ�ԘȊ矛ծ=ʜǤ拉gÂƔд扮Ʊ

矛ծǗƭ¸地ўgǷ÷? 

 

ċ併Ƥ，山Բӂƀ山=ͷ¼̚ë¡żӎ¾ӎ¾Æ͈竹防定ԤǻԺĹ行ՒǺ

ͮɲ?Ŭ弘？ɟ}Æ以Ʊ=自ѐ回ŵϑP#38.ı̆�υȮkͳʊ欠Ӡ山=P#37.̫Ʋ

Ԁ奈Ȯkͳʊ欠ӠП¼台�寸Ǫ?ѹǣͳ改Ǻ？ɟ句æ=P#38.ı̆�υȮk宏 

P#37.̫ƲԀ奈Ȯk=к。？ɟˎ巴ɋȈŰ¼ƫƫɝ�？ɟסǖòl¤ʹ}Ǻ 3 ʊ

ΌО又ȞB#34. Ǟ́宏āæ�÷又 >͒#27. ÆǞ́又 >͒#25. ıŏ又 =͒đѳ 5-6? 

 
ѳ 5-6. ӂƀ 6=ӎ¾Æ͈竹防定ԤǻԺĹ行Ւ？ɟˎ巴Ȉ=ßɡƊǘ孟Ҳ 
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ӂƀ 7B引ÆŌ֛ ÏӀֽǷǺՒ 

 

ßɡƊͮɲë¡ż山=干ԩϛיӀֽȀǺƤ，Ȁ=ǘ句æ付ë¡ż̬列Ʊ Ï

ӀֽǷ山=Пċ托巨ë¡żǺżƔßƔ托Ԥǖ|ƣ=ξǯ͈竹�防Ƿ÷Ǻסǖ=Й

|͈竹Ý扮ƱǺǷ÷ɕĽ?自低好ӀֽǷ山=jПʚǔ˸g一սƱ／ġ̬列ƱǺӀ

ֽǷ伯śɒ=ԤɬƷЅ?ġ山ПƤ，י׳=拉Ƿ÷պ乙ǺñőČ抽�ıƔǺ˦系Å

防ŋӀֽǷǺǷ÷ɕĽ=łɭɄĎɼæǺ兒否}Ηξǯ戶ģ防ŋ? 

 

ċ併Ƥ，山Բӂƀ山=ͷ¼̚ë¡ż引ÆŌ֛ ÏӀֽǷǺՒǺͮɲ?

Ŭ弘？ɟ}Æ以Ʊ=自ѐ回ŵϑP#38.ı̆�υȮkͳʊ欠Ӡ山=P#37.̫ƲԀ奈Ȯk

ͳʊ欠ӠП¼台�寸Ǫ?ѹǣͳ改Ǻ？ɟ句æ=P#38.ı̆�υȮk宏 P#37.̫Ʋ

Ԁ奈Ȯk=к。？ɟˎ巴ɋȈŰ¼ƫƫɝ�？ɟסǖòl¤ʹ}Ǻ 3 ʊΌО又ȞB

#34. Ǟ́宏āæ�÷又͒>#27. ÆǞ́又͒>#25. ıŏ又͒=đѳ 5-7? 

 
ѳ 5-7. ӂƀ 7=引ÆŌ֛ ÏӀֽǷǺՒ？ɟˎ巴Ȉ=ßɡƊǘ孟Ҳ 
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ӂƀ 8B引ż՝Ǻɩ，Ȯ 

 

ßɡƊͮɲë¡ż山=干ԩϛיӀֽȀǺƤ，Ȁ=ǘ句æż՝Пċк且ǖǺƤ

，ĭԹМ=ÃƱўљgǺśɒԤɬż՝ԹМָ̯ξǯƤ，?ż՝�ʜǤԹМП找念

ë¡żǺ̬列¿勾=拉̬列¿勾Ñ=ξǯŃ，?Ď Ï地ўgƤ，ë¡ż山=П

ςæż՝ս山֛̯ǗɄԹМѡǣאɺǺ代Ǳ=ξǯ�山ΦО=µĲǣ自fξǯƤ，

ë¡ż? 

 

ċ併Ƥ，山Բӂƀ山=ͷ¼̚ë¡ż引ż՝Ǻɩ，ȮǺͮɲ?Ŭ弘？ɟ}

Æ以Ʊ=自ѐ回ŵϑP# 14.乏Ȯkͳʊ欠Ӡ山=P#23. 20.ƽǇ÷不切勾Ϭkͳʊ欠

ӠП¼台�寸Ǫ?ѹǣͳ改Ǻ？ɟ句æ=P# 14.乏Ȯk宏 P#20.ƽǇ÷不切勾Ϭk=

к。？ɟˎ巴ɋȈŰ¼ƫƫɝ�？ɟסǖòl¤ʹ}Ǻ 1 ʊΌО又ȞB#35. ǖԉ֫

或=đѳ 5-8? 

 

 
ѳ 5-8. ӂƀ 8=引ż՝Ǻɩ，Ȯ？ɟˎ巴Ȉ=ßɡƊǘ孟Ҳ 
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ӂƀ 9BǏȍż՝ǺѵƼ 

 

ßɡƊͮɲë¡ż山=干ԩϛיӀֽȀǺƤ，Ȁ=ǘ句æż՝Пċк且ǖǺƤ

，ĭԹМ=ÃƱўљgǺśɒԤɬż՝ԹМָ̯ξǯƤ，?ż՝�ʜǤԹМП找念

ë¡żǺ̬列¿勾=拉̬列¿勾Ñ=ξǯŃ，?Ď Ï地ўgƤ，ë¡ż山=П

ςæż՝ս山֛̯ǗɄԹМѡǣאɺǺ代Ǳ=ξǯ�山ΦО=µĲǣ自fξǯƤ，

ë¡ż? 

 

ċ併Ƥ，山Բӂƀ山=ͷ¼̚ë¡żǏȍż՝ǺѵƼǺͮɲ?Ŭ弘？ɟ}Æ

以Ʊ=自ѐ回ŵϑP# 12.ŧǸkͳʊ欠Ӡ山=P#23.ǷԉǺМ切kͳʊ欠ӠП¼台

�寸Ǫ?ѹǣͳ改Ǻ？ɟ句æ=P# 12.ŧǸk宏 P#23.ǷԉǺМ切k=к。？ɟˎ

巴ɋȈŰ¼ƫƫɝ�？ɟסǖòl¤ʹ}Ǻ 4 ʊΌО又ȞB#35. ǖԉ֫或又 >͒#29. 

ʻ̆Ǘͅ來又͒>#03. ŵ存Ţ永ǖԉ又͒>#05. Ċƨ又͒=đѳ 5-9? 

 
ѳ 5-9. ӂƀ 9=Ǐȍż՝ǺѵƼ？ɟˎ巴Ȉ=ßɡƊǘ孟Ҳ 

 



	 �������������	
 
	

	

	

79	

	
ӂƀ 10B引ż՝防定ӀֽǷǺ勾b 

 

ßɡƊͮɲë¡ż山=干ԩϛיӀֽȀǺƤ，Ȁ=ǘ句æż՝Пċк且ǖǺƤ

，ĭԹМ=ÃƱўљgǺśɒԤɬż՝ԹМָ̯ξǯƤ，?ż՝�ʜǤԹМП找念

ë¡żǺ̬列¿勾=拉̬列¿勾Ñ=ξǯŃ，?Ď Ï地ўgƤ，ë¡ż山=П

ςæż՝ս山֛̯ǗɄԹМѡǣאɺǺ代Ǳ=ξǯ�山ΦО=µĲǣ自fξǯƤ，

ë¡ż?ĎyĵўgƤ，ż՝̬列ӀֽǷ山=ʜǤÃĺљ一gǺtśɒ>«老局? 

 

ċ併Ƥ，山Բӂƀ山=ͷ¼̚ë¡ż引ż՝防定ӀֽǷǺ勾bǺͮɲ?Ŭ

弘？ɟ}Æ以Ʊ=自ѐ回ŵϑP#27.ÆԘȮkͳʊ欠Ӡ山=P#23.ǷԉǺ切Мkͳʊ

欠ӠП¼台�寸Ǫ?ѹǣͳ改Ǻ？ɟ句æ=P #27.ÆԘȮk宏 P#23.ǷԉǺМ切k=

к。？ɟˎ巴ɋȈŰ¼ƫƫɝ�？ɟסǖòl¤ʹ}Ǻ 4 ʊΌО又ȞB#10. ѩ—ĵ

̆又͒>#35. ǖԉ֫或>#29. ʻ̆Ǘͅ來又͒>#39. 安ǖ兒否又͒=đѳ 5-10? 

 
ѳ 5-10. ӂƀ 10=引ż՝防定ӀֽǷǺ勾b？ɟˎ巴Ȉ=ßɡƊǘ孟Ҳ 
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ӂƀ 11Bӎ¾Ș彼住永µgǺ永Ĺ 

 

ßɡƊͮɲë¡ż山=干ԩϛיӀֽȀǺƤ，Ȁ=ǘ句æѹ台�Ǻ托巨Ǽñë

¡ż=Ë勾̬列Ʊ住永µfǺӀֽǷ=ξǯġ寸Ș彼住永µgǺ永Ĺ�Ś呼?Ď 

Ï地ўgĵƒ山=ġ山ċӀֽǷßƔ引ņ|W=ġ山y卷ϰљ一gǺӀֽǷ=ȡѹ

ȉ一ĭƧǊà̬列ƱǺӀֽǷ尺卷|�=ςæд扮>ƷЅ=Ť半Æµ克ƱĎ Ï地

ўgĵƒ山=Æɽņ作˨ɴԬǺӂƀ? 

 

ċ併Ƥ，山Բӂƀ山=ͷ¼̚ë¡żӎ¾Ș彼住永µg永ĹǺͮɲ?Ŭ弘？

ɟ}Æ以Ʊ=自ѐ回ŵϑP# 38.ı̆�υȮkͳʊ欠Ӡ山=P#36.ы行Ԁ奈Ȯkͳ

ʊ欠ӠП¼台�寸Ǫ?ѹǣͳ改Ǻ？ɟ句æ=P# 38.ı̆�υȮk宏P#36.ы行Ԁ

奈Ȯk=к。？ɟˎ巴ɋȈŰ¼ƫƫɝ�？ɟסǖòl¤ʹ}Ǻ 3 ʊΌО又ȞB#15. 

̆ѽ�又͒>#24. }�Ƿԉ又͒>#10. ѩ—ĵ̆又͒=đѳ 5-11? 

 
ѳ 5-11. ӂƀ 11=ӎ¾Ș彼住永µgǺ永Ĺ？ɟˎ巴Ȉ=ßɡƊǘ孟Ҳ 
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ӂƀ 12BĎ Ï地ўĵƒ山ÆƤ， GPS ǇĹ 

 

ßɡƊͮɲë¡ż山=干ԩϛיӀֽȀǺƤ，Ȁ=ǘ句æ自Ď杖他Ǻ地ўgĵ

ƒ山=ɤο免Ʊս山ǺўљɁw=ĭξǯ˸gñő或ΦÆµĵƒǺĖÿљ士=µɬ

ǣξǯϽōƱ克ǘɱƱ克Ǻ：Ǻč?台ġǺ刪rĚë¡ż／ġı̆�Ԥ¿勾=ξǯ

ċ併ս山ǺΦљ士ӂƀ=Å克Ʊñőɹ�ӂɱƱ克Ǻ：Ǻč?  

 

ċ併Ƥ，山Բӂƀ山=ͷ¼̚ë¡żӎ¾Ď Ï地ўĵƒ山ÆƤ， GPS ǇĹ

Ԥˡы行ͮɲ?Ŭ弘？ɟ}Æ以Ʊ=自ѐ回ŵϑP# 38.ı̆�υȮkͳʊ欠Ӡ山=

P#37.̫ƲԀ奈Ȯkͳʊ欠ӠП¼台�寸Ǫ?ѹǣͳ改Ǻ？ɟ句æ=P# 38.ı̆�

υȮk宏 P#37.̫ƲԀ奈Ȯk=к。？ɟˎ巴ɋȈŰ¼ƫƫɝ�？ɟסǖòl¤ʹ

}Ǻ 3 ʊΌО又ȞB#34. Ǟ́宏āæ�÷又͒>#27. ÆǞ́又͒>#25. ıŏ又͒=

đѳ 5-12? 

 
ѳ 5-12. ӂƀ 12=Ď Ï地ўĵƒ山ÆƤ， GPS ǇĹ？ɟˎ巴Ȉ=ßɡƊǘ孟Ҳ 
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巨ԭgĂϛӀȀ【江ǈë¡ż�ɣ佩ĚΌОͮɲ TRIZ ？ɟˎ巴ȴ=ßɡƊ以

ƱfĂ TRIZ ˎ巴 40 ΌО又Ȟ�ȯכ=đȈ 5-2=̚ģȯכŃɕ¼ϛӀȀ【江ǈ

ë¡ż�ɣ佩ĚΌОͮɲ欠”Ƣԩ? 

 

Ȉ 5-2. ϛӀȀ【江ǈë¡ż�ɣ佩ĚΌОͮɲ TRIZ ˎ巴 40 又Ȟ�ȯכϼ：Ȉ 

#16. #29. #01. #28. #17. #27. #08. 

永�Ǘѡ

ȮǺ̆Ń

又͒ 

ʻ̆Ǘ 

ͅ來 

又͒ 

�甲 

又͒ 

ƶºԲ占

％巨又͒ 

֫ΦƱÊ

WʊҧȮ

又͒ 

ÆǞ́ 

又͒ 

ÙՅb 

又͒ 

#40. #10. #39. #35. #34. #15. #22. 

ԀĊ 

Ź小 

又͒ 

ѩ—ĵ̆

又͒ 

安ǖ兒否

又͒ 

ǖԉ֫或

又͒ 

Ǟ́宏ā

æ�÷ 

又͒ 

̆ѽ� 

又͒ 

ŵ或ġʚ

「ɕġ，

又͒ 

#02. #25. #03. #05. #24. #23.  

�奇 

又͒ 

ıŏ 

又͒ 

ŵ存Ţ永

ǖԉ又͒ 

Ċƨ 

又͒ 

}�Ƿԉ

又͒ 

ǷԉǺ 

М切 
 

ģ作小。ßɡƊԭ͒ 
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5-2 ŧѽ�Ǭˎ巴 

ßϵɍВԭ̌ƵϋǪ宏 TRIZ ˎ巴¤ʷ以¼Ǻ 40 ΌО又Ȟϼ：ȯכ=ȯñɣ佩

Ěқϼ：ƭѹ併【江ǈë¡ż�ɣ佩ĚΌОͮɲӂƀϼ： TRIZ ˎ巴¤ʷ�ŧѽ

�Ǭˎ巴=ŃɕϛӀȀ【江ǈë¡ż�ɣ佩ĚОĚ改ͮɲ改ß�Ƣԩ? 

 

ßɡƊ乃—̚ӂƀϼ：ǺԷñɱ內ӷ佛=µōҲȈ=đȈ 5-3B 

 

          Ȉ 5-3. ë¡żӂƀϼ：ǺԷñɱ內ӷ佛Ȉ 

ӂƀϼ：	 Էñɱ內ӷ佛	

ƶ不ŲӠ	 �	

ʜǤǡĞ	 0	

承走或t	 1	

¾乏Ó使ׁ̒ƽ	 2	

ӎ¾גĆ¿勾	 3	

ӎ¾Æ͈竹防定ԤǻԺĹ行Ւ	 4	

引ÆŌ֛ ÏӀֽǷǺՒ	 5	

引ż՝Ǻɩ，Ȯ	 6	

Ǐȍż՝ǺѵƼ	 7	

引ż՝防定ӀֽǷǺ勾b	 8	

ӎ¾Ș彼住永µgǺ永Ĺ	 9	

Ď Ï地ўĵƒ山ÆƤ， 5#% ǇĹ	 :	
作小。ßɡƊԭ͒ 

 

ā̚ɣ佩ĚқŃɕÆ或ċ內ϼ：=�ŋɕB՝佩ðĚ>¡並Ȧ>ɣ回Ě>

少佩Ě>æǷ刪r?ŧѽ�Ǭˎ巴ҲȈşȴ=存Wž�Ǭ֝˚ϔƶ以¼ԎĊßɡƊ

Ǻ 40 ΌО又Ȟϼ：=Ɲ以¼【江ǈë¡ż�ɣ佩ĚΌОͮɲ҇池Ǻ 4 ʊΌОͮɲ¤

ʷ：ӣ=�ŋđfB



9ÂhµÅ¯�n�õ<I�V 	

	

5-3 µÅ¯�ÔÃ ��9á�_õÂ¹<I�V 

¢�õ<Öă¾1bÒôI�VrÛW¾1 TRIZ �� ��PÓ5p��Tw 5-41¥cr�±F�
	� � 40µÅ�

|¾1ý·=µÅ¯�ÔÃ ��9á�_õÂ¹<I�VTw �	���

�

w 5-4. 9á�_õÂ¹<I�V� TRIZ  ��PÓ5p�� 

 

 
BÌ�.+�XkãÙ 
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9ÂhµÅ¯�n�õ<I�V 	

	

w 5-5. 9á�_õÂ¹<I�V�µÅ¯�ÔÃ 

ÛW¾1 +¯�k§-r TRIZ���ą � µÅ¯�ÔÃ 

d�Sà # 28 : d#ê¨Y�¬ ¢¿rtV¯�=¯ÉaZ�Q%�rI�V 

�om> # 40 : ä7U��¬ ¢¿rtV¯�=aZ9Ö�õ%�rI�V 

Ĉìć� # 34 : l©Ø4,42�¬ 
¯���õ<Ç¼ÚvÛ��4�õ0Û��

&">�] 

$¤)òĀ¡f # 35 : jåýć�¬ ý·��õ<r¯�d#¦�+r)òĀ 

Ü$Ą5%� # 01 : 5´�¬ º7ù��0£¢�®7=�9á�r\- < 

Ü$&«Æïā、sëGÉ¶ð # 34 : l©Ø4,42�¬ 
Ä�û!CêÇ�¹cÚþq�&û!¿î��

¶ð¼Úv 

¶�&Kú8(Úþqr¶ð # 34 : l©Ø4,42�¬ Ë¯MEMSÁêÏøÚ�¹，Y¶ð¼Úv 

¶�Vñr�-~ # 35 : jåýć�¬ ¢¿rtV¯�=aZ9Ö�õ%�rI�V 

iyVñrÑe # 05 : 7^�¬ ¢VñØV[。7��Ĉ 

¶�VñïāÚþqr�� # 10 : Ð3E��¬ 
RVñ³GË¯MEMSÁêÏøÚ�¹，Y¶

ð¼Úv 

Ü$zĆÊ³"-r³G # 24 : 13qå�¬ 
¢�õ <ý·=¾ù�Ø0£º7Â¹Ê³-

 rÚþq 

R8(»ÍEZ�&\- GPSgG # 34 : l©Ø4,42�¬ 
Ë¯ MEMS ÁêÏY GPS 、�²Îû!¿î

��°u¼Úv 

BÌ�.+�XkãÙ 
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5-3-1 ΌОͮɲ҇池ˣѳl【改�Ʃ佩江列Ěë¡ż  

	

ϋĊµgΌОͮɲ҇池=ßɡƊǺͮɲУǓĎѳ一�ϲȻ征ςʞćқ正Ȧŧѽ=

ġ打【҇池¤ʷ。ͮɲͶ技FSketchaѳ̱ҊͮɲУǓ=ͷĢ̚�}Ǻ句Ȥŧ多̱

҃ǇȦ=¼ 先【改�Ʃ佩江列Ěë¡ż҇池ˣѳ=đѳ )"%=ѳ )"%(=ѳ )"%)? 

ͮɲ҇池ˣѳ¤ʷ A	

	
ѳ )"%	ͮɲˣѳɕßɡƊǘ孟Ҳ	

ͮɲУǓB	

̚ë¡żǺƤ，¤Ě֫或ɕɣ佩ы行=ɣ佩Ǻ¤ĚġÆ̰Ďȝ˞׀�Ď住̞g

ǗȀ血Ď¡到gχ?句Ȥͮġ!3!%汗Ȧ卷Ӏ江併ԢÆ支列ȝ%

ELµ�ǺӀֽǷ?

Ւ¤ĚɄ母ѡȝg¤Ǻ֥ȅ托里̚支列ƱǺ˨女托ҾƱϛӀȀǺ֥ȅĮԲ=�一

ͮɲ出，֔Ē％巨=Ńɕ句Ȥ�一ǺԫŃ?ȝf¤ġ5#% Ԥˡ％巨定ŋȺ守=

自ӂɱ山ËɱȺfΗП包̆5#% Ԥˡ％巨=自|Ƥ，֥ȅ山Æ�ΦƤ，¼պ�ς¼	

պ乙˨女本ǽϛӀȀ?	
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ͮɲ҇池ˣѳ¤ʷ B	

	

	
ѳ )"%(	ͮɲˣѳɕßɡƊǘ孟Ҳ	

ͮɲУǓB	

̚ë¡żǺƤ，¤Ě֫或ɕɣ佩ы行=ɣ佩Ǻ¤ĚġÆ̰Ďȝ˞׀�Ď住̞g

ǗȀ血Ď¡到gχ?句Ȥͮġ!3!%汗Ȧ卷Ӏ江併ԢÆ支列ȝ%

ELµ�ǺӀֽǷ?

Ւ¤ĚɄ母ѡȝg¤Ǻ֥ȅ托里̚支列ƱǺ˨女托ҾƱϛӀȀǺ֥ȅĮԲ=�一

ͮɲ出，֔Ē％巨=�ŋɕ句Ȥ包̆>֥ȅ包̆>5#% Ԥˡ％巨ϰχ�一ԫ

Ń?自|Ƥ，֥ȅ山Æ�ΦƤ，¼պ�ς¼պ乙˨女本ǽϛӀȀ=ȝ¤ġcĒȦǺ

:32 幸ð定ŋ=拉¸yÆ͈竹ɞƎϛӀȀǺĹ行戶ɕ引ƿ̼ĵƒ�Ï¼ǺĖÿ?	
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ͮɲ҇池ˣѳ¤ʷ C	

	

	
ѳ )"%) ͮɲˣѳɕßɡƊǘ孟Ҳ	

ͮɲУǓB	

˷]ɣ佩Ǻ¤ĚġÆ̰Ďȝ˞׀�Ď住̞gǗȀ血Ď¡到gχ?ë¡żֈͮġ

!3!% 汗Ȧ卷Ӏ江併ԢÆ支列ȝ %

EL µ�ǺӀֽǷ?�一ͮɲ出，֔Ē％巨=Ń

ɕ句Ȥ包̆>֥ȅϰχԫŃ�一=句Ȥ包̆˷]Ƥ，֔Ē％巨ÏֈÆµ，̱̆Ǻ

¤Ěϰ包?ȝf¤ġ5#% Ԥˡ％巨定ŋȺ守=自ӂɱ山ËɱȺfΗП包̆5#% Ԥ

ˡ％巨?Ւ¤ĚɄ母ѡ֥ȅ托里=̚支列ƱǺ˨女托ҾƱϛӀȀǺ֥ȅĮԲ=自

|Ƥ，֥ȅ山Æ�ΦƤ，¼պ�ς¼պ乙˨女本ǽϛӀȀ?̚ :32 幸ð定ŋ�ŋͮ

行Ďƫ宜=拉¸yÆ͈竹ɞƎϛӀȀǺĹ行戶ɕ引ƿ̼ĵƒ�Ï¼ǺĖÿ?	
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5-3-2  ΫÛˎ巴( Pugh Matrix )l【改�Ʃ佩江列Ěë¡ż  

	
ā存Wžѹ【改�Ʃ佩江列Ěë¡ż�ΌОͮɲ҇池 3 ʊΌОͮɲ：ӣ=存ĵ

ΫÛУǓՐԪǯ( Pugh concept selection )ˎ巴=ĎΫÛˎ巴Ö宜ץǺ句Ȥͮɲסǖ=

Ƣԩ£ד作小=̚��ɕ�ʊͮɲסǖ¤Ĉ=�ŋɕBÏȦͮɲ>�一ͮɲ>本˨

％巨>ԫŃ¤Ě>ɢŬ¿勾?ĎÏȦͮɲͳʊͮɲסǖ¤Ĉ=āƢť�fWӒǺͮ

ɲסǖrϼ=�ŋɕ正Ȧͮɲ>Ï共Źԉ?Ď�一ͮɲͳʊͮɲסǖ¤Ĉ=āƢť

�fWӒǺͮɲסǖrϼ=ɕ֔Ē％巨?ģ永úË目ՐWʊ֔Ē％巨Ʉ。ǣƤ，：

ӣѹ多ɄϛיӀֽȀ?Ď本˨％巨ͳʊͮɲסǖ¤Ĉ=āƢť�fWӒǺͮɲסǖ

rϼ=�ŋɕξӹ托里>本似％巨?ĎԫŃ¤Ěͳʊͮɲסǖ¤Ĉ=āƢť�fW

ӒǺͮɲסǖrϼ=�ŋɕҖ」ͮɲ>Ⱥ受ͮɲ?ĎɢŬ¿勾ͳʊͮɲסǖ¤Ĉ=

āƢť�fWӒǺͮɲסǖrϼ=ɕ MEMS ％巨? 

 

ĎΫÛˎ巴由g¤ץǺĹ行jΗɄͮɲУǓ=̚¤ʷ B ͮɕƭԚ耳Ȟͮɲ҇池

：ӣǺ欠”̓耳宏ƭ¸ͮɲ҇池：ӣ存ĵ©ћ=Ɲɲҟʊŋͮɲ：ӣ��Ӡ宏̴ĉA

耳Ȟױɺ¤一=。gĲfǺ耳Ȟױɺ�ŋɕB15%>25%>15%>20%>25%=Ďɲ

ҟ¼¾ױ�Ӡ=̚ ƭǘ巨ɲ刻�宏̴ĉǺ由引�ŃɕģΌОͮɲ¤ʷ：ӣ由布Ǻ 3D

ΌОͮɲ�ë¡ż句Ȥ?µfɕ【改�Ʃ佩江列Ěë¡ż�ΌОͮɲ҇池 PUGH У

ǓՐԪˎ巴=đȈ 5-6.B 
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Ȉ 5-6. 【改�Ʃ佩江列Ěë¡ż�ΌОͮɲ҇池 Pugh Matrix 

 

 ͮɲУǓ 

 

¤ʷ A. 

 

¤ʷ B. 

 

¤ʷ C. 

 

PUGH MATRIX ױɺ Ϝ� Ϝ� Ϝ� 

句 
Ȥ 
ͮ 
ɲ 
 ס
ǖ 

ÏȦ

ͮɲ 
正Ȧͮɲ 
Ï共Źԉ 

15% S S S 

�一

ͮɲ 
֔Ē％巨 25% - + + S 

本˨

％巨 
ξӹ托里 
本似％巨 

15% S S S 

ԫŃ

¤Ě 
Җ」ͮɲ 
Ⱥ受ͮɲ 

20% - S + + 
ɢŬ

¿勾 
MEMS 
％巨 25% S S S 

  

TOTAL + 

 

0 2 2 

TOTAL - 2 0 0 

TOTAL  SCORE -2 2 2 

WEIGHTED TOTAL + 0 0.5 0.4 

WEIGHTED TOTAL - 0.45 0 0 

WEIGHTED TOTAL  
SCORE -0.45 0.5 0.4 

̴ť  3 1 2 
ģ作小。ßɡƊǘӷҲ 
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5-3-3  【改�少佩江列ы行ë¡ż 3D ΌОͮɲʷ  

	
̚gɷ【改�Ʃ佩江列Ěë¡ż�ΌОͮɲ҇池ˎ巴FPugh Matrixa}巨ɲ刻

�宏̴ĉǺ由引�戶ɕģΌОͮɲ¤ʷ：ӣ=由布Ǻ 3D ΌОͮɲ�ë¡ż句Ȥ=

ßɡƊ̚句ȤƼĉɕL【改�Ʃ佩江列Ěë¡żg=ƭ句ȤͮɲУǓΡɷđfB 

̚ë¡żǺƤ，¤Ě֫或ɕɣ佩ы行=ɣ佩Ǻ¤ĚġÆ̰Ďȝ˞׀�Ď住̞g

ǗȀ血Ď¡到g?句Ȥͮġ MEMS 汗Ȧ卷Ӏ江併ԢÆ支列ȝ 100cm µ�ǺӀֽǷ?

Ւ¤ĚɄ母ѡȝg¤Ǻ֥ȅ托里̚支列ƱǺ˨女托ҾƱϛӀȀǺ֥ȅĮԲ=�一

ͮɲ出，֔Ē％巨=�ŋɕ句Ȥ包̆>֥ȅ包̆>GPS Ԥˡ％巨ϰχ�一ԫ

Ń?自|Ƥ，֥ȅ山Æ�ΦƤ，¼պ�ς¼պ乙˨女本ǽϛӀȀ=ȝ¤ġcĒȦǺ

LED 幸ð定ŋ=拉¸yÆ͈竹ɞƎϛӀȀǺĹ行戶ɕ引ƿ̼ĵƒ�Ï¼ǺĖÿ? 

	
【改�Ʃ佩江列Ěë¡ż 	

	
	

ѳ )"%� ģ 3D ѳɕßɡƊǘ孟Ҳ



9ÂhµÅ¯�n�õ<I�V 	

	

5-4 µÅ¯�ÔÃ ���õ<÷£Â¹I�V 

¢�õ<Öă¾1bÒôI�VrÛW¾1 TRIZ �� ��PÓ5p��Tw 5-71¥cr�±F�
	� � 40µÅ�

|¾1ý·=µÅ¯�ÔÃ ���õ<÷£Â¹I�VTw �	���

�

w 5-7. �õ<÷£Â¹I�V� TRIZ  ��PÓ5p�� 

 

 
BÌ�.+�XkãÙ	
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9ÂhµÅ¯�n�õ<I�V 	

	

w 5-8.�õ<÷£Â¹I�V�µÅ¯�ÔÃ 

BÌ�.+�XkãÙ 

 

	

ÛW¾1 +¯�k§-r TRIZ���ą � µÅ¯�ÔÃ 

d�Sà # 28 : d#ê¨Y�¬ ¢¿rtV¯�=aZ�õjrÂ¹I�V 

�om> # 40 : ä7U��¬ ¯�=`×¯ZÕjr÷£<Â¹I�V 

Ĉìć� # 35 : jåýć�¬ ¢¿rtV¯�=÷£< 

$¤)òĀ¡f # 15 : �Ój�¬ ¢�+r)òĀ¯�=aZHöjr÷£<I�V 

Ü$Ą5%� # 01 : 5´�¬ Tć\- <ýć�¢I�VÿR�÷�- 

Ü$&«Æïā、sëGÉ¶ð # 34 : l©Ø4,42�¬ 
Ä�û!CêÇ�¹cÚþq�&û!¿î��

¶ð¼Úv 

¶�&Kú8(Úþqr¶ð # 34 : l©Ø4,42�¬ Ë¯MEMSÁêÏøÚ�¹，Y¶ð¼Úv 

¶�Vñr�-~ # 35 : jåýć�¬ Tć à¢�¯�=÷£<Â¹I�V 

iyVñrÑe # 05 : 7^�¬ ¢VñØV[。7��Ĉ 

¶�VñïāÚþqr�� # 10 : Ð3E��¬ 
R÷£-Ë¯MEMSÁêÏøÚ�¹，Y¶ð

¼Úv 

Ü$zĆÊ³"-r³G # 24 : 13qå�¬ 
÷£-Ë¯ MEMS ÁêÏøÚ�¹，YÂ¹Ê

³- rÚþq 

R8(»ÍEZ�&\- GPSgG # 34 : l©Ø4,42�¬ 
Ë¯ MEMS ÁêÏY GPS 、�²Îû!¿î

��°u¼Úv 

93	
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5-4-1 ΌОͮɲ҇池ˣѳlɣ佩Ě到̞江列Ěë¡ż  

ϋĊµgΌОͮɲ҇池=ßɡƊǺͮɲУǓĎѳ一�ϲȻ征ςʞćқ正Ȧŧѽ=

ġ打【҇池¤ʷ。ͮɲͶ技FSketchaѳ̱ҊͮɲУǓ=ͷĢ̚�}Ǻ句Ȥŧ多̱

҃ǇȦ=¼ 先ɣ佩Ě到̞江列ë¡ż҇池ˣѳ=đѳ )"%�=ѳ )"%,=ѳ )"%-? 

	
ͮɲ҇池ˣѳ¤ʷ D	

	
 

ѳ )"%� ģͮɲˣѳɕßɡƊǘ孟Ҳ	
ͮɲУǓB 

̚ë¡żǺƤ，¤Ě֫或「׀Ď到g?到̞Ǻȝg¤�ȝf¤ćĖы MEMS 江

併Ԣ=Æ支列住永g¤ǺӀֽǷ=母ѡԗ̆ՒϛӀȀµ�֥ȅ托里˨女ƱϛӀȀ

Ǻ֥ȅĮԲ?到佩gġ֔Ē％巨�一Ńɕϰ¿勾?到̞ƫҝ出，ҖŘ¤ĚŃɕ未

ϋƽǇ到̞Ɲͮ USB »刪�拉ϛӀȀÆ¤ȗɣͧƺ»刪?到̞gыͮ LED 谷=Æ

引ƿϲĵƒĖÿ? 



	 �������������	
 
	

	

	

95	

	
ͮɲ҇池ˣѳ¤ʷ E	

	
	

ѳ )"%, ģͮɲˣѳɕßɡƊǘ孟Ҳ	

ͮɲУǓB	

̚ë¡żǺƤ，¤Ě֫或「׀Ď到g?到̞Ǻȝf¤ĖыȍȦ!3!% 江併Ԣ=

Æ支列住永g¤ǺӀֽǷ=母ѡ֥ȅ托里˨女ƱϛӀȀǺ֥ȅĮԲ?到̞ȝ¤ͮġ

֔Ē％巨Ńɕϰ¿勾�一?到̞ƫҝ出，ҖŘ¤ĚŃɕ未ϋƽǇ到̞ƝͮA%0 »

刪�拉ϛӀȀÆ¤ȗɣͧƺ»刪?到̞gыͮ :32谷=Æ引ƿϲĵƒĖÿ?	
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ͮɲ҇池ˣѳ¤ʷ F	

	
ѳ )"%- ģͮɲˣѳɕßɡƊǘ孟Ҳ	

ͮɲУǓB	

̚ë¡żǺƤ，¤Ě֫或「׀Ď到g?到̞Ǻȝ¤Ėы!3!% 江併Ԣ=Æ支列

住永g¤ǺӀֽǷ=母ѡ֥ȅ托里˨女ƱϛӀȀǺ֥ȅĮԲ=jÆ�ΦƱ¼պ�拉

˨女Ǽ充母ѡ¼պ�本ǽϛӀȀ?到̞ȝ¤ͮġ֔Ē％巨Ńɕϰ¿勾�一?到̞

ƫҝ出，ҖŘ¤ĚŃɕ未ϋƽǇ=到̞文一ыͮ»刪�拉ϛӀȀ¤ȗ»刪?到̞g

ыͮ :32谷=Æ引ƿϲĵƒĖÿ?	
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5-4-2  ΫÛˎ巴( Pugh Matrix )lɣ佩Ě到̞江列Ěë¡ż  

	
ā存Wžѹɣ佩Ě到̞江列ë¡ż�ΌОͮɲ҇池 3 ʊΌОͮɲ：ӣ=存ĵΫ

ÛУǓՐԪǯ( Pugh concept selection )ˎ巴=ĎΫÛˎ巴Ö宜ץǺ句Ȥͮɲסǖ=Ƣ

ԩ£ד作小=̚��ɕ�ʊͮɲסǖ¤Ĉ=�ŋɕBÏȦͮɲ>�一ͮɲ>本˨％

巨>ԫŃ¤Ě>ɢŬ¿勾?ĎÏȦͮɲͳʊͮɲסǖ¤Ĉ=āƢť�fWӒǺͮɲ

�ǖ¤Ĉ=āƢťסǖrϼ=�ŋɕ正Ȧͮɲ>Ï共Źԉ?Ď�一ͮɲͳʊͮɲס

fWӒǺͮɲסǖrϼ=ɕ֔Ē％巨?ģ永úË目ՐWʊ֔Ē％巨Ʉ。ǣƤ，：ӣ

ѹ多ɄϛיӀֽȀ?Ď本˨％巨ͳʊͮɲסǖ¤Ĉ=āƢť�fWӒǺͮɲסǖr

ϼ=�ŋɕξӹ托里>本似％巨?ĎԫŃ¤Ěͳʊͮɲסǖ¤Ĉ=āƢť�fWӒ

Ǻͮɲסǖrϼ=�ŋɕҖ」ͮɲ>Ⱥ受ͮɲ?ĎɢŬ¿勾ͳʊͮɲסǖ¤Ĉ=ā

Ƣť�fWӒǺͮɲסǖrϼ=ɕ MEMS ％巨? 

 

ĎΫÛˎ巴由g¤ץǺĹ行jΗɄͮɲУǓ=̚¤ʷ E ͮɕƭԚ耳Ȟͮɲ҇池

：ӣǺ欠”̓耳宏ƭ¸ͮɲ҇池：ӣ存ĵ©ћ=Ɲɲҟʊŋͮɲ：ӣ��Ӡ宏̴ĉA

耳Ȟױɺ¤一=。gĲfǺ耳Ȟױɺ�ŋɕB15%>25%>15%>20%>25%=Ďɲ

ҟ¼¾ױ�Ӡ=̚ ƭǘ巨ɲ刻�宏̴ĉǺ由引�ŃɕģΌОͮɲ¤ʷ：ӣ由布Ǻ 3D

ΌОͮɲ�ë¡ż句Ȥ?µfɕɣ佩Ě到̞江列ë¡ż�ΌОͮɲ҇池 PUGH УǓ

ՐԪˎ巴=đȈ 5-9.B 
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Ȉ 5-9. ɣ佩Ě到̞江列ë¡ż�ΌОͮɲ҇池 Pugh Matrix 

	

	 ͮɲУǓ	

	

¤ʷ 2		

	

¤ʷ 3		

	

¤ʷ 4		

	

PUGH MATRIX ױ

ɺ	
Ϝ�	 Ϝ�	 Ϝ�	

句	

Ȥ	

ͮ	

ɲ	

	ס

ǖ	

ÏȦ	

ͮɲ	

正Ȧͮɲ	

Ï共Źԉ	
15% S S - 

�一	

ͮɲ	
֔Ē％巨	 25% + + S + 

本˨	

％巨	

ξӹ托里	

本似％巨	
15% S S + 

ԫŃ	

¤Ě	

Җ」ͮɲ	

Ⱥ受ͮɲ	
20% + + + S 

ɢŬ	

¿勾	

!3!%	

％巨	
25% S + S 

	 	

TOTAL + 

 

4 2 2 

TOTAL - 0 0 1 

TOTAL SCORE 4 2 1 

WEIGHTED TOTAL + 0.9 0.75 0.4 

WEIGHTED TOTAL - 0 0 0.15 

WEIGHTED TOTAL  
SCORE 0.9 0.75 0.35 

̴ť	  1 2 3 
ģ作小。ßɡƊǘӷҲ 
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5-4-3  ɣ佩Ě到̞江列ы行ë¡ż 3D ΌОͮɲʷ  

	
̚gɷɣ佩Ě到̞江列ë¡ż�ΌОͮɲ҇池ˎ巴FPugh Matrixa}巨ɲ刻�

宏̴ĉǺ由引�戶ɕģΌОͮɲ¤ʷ：ӣ=由布Ǻ 3D ΌОͮɲ�ë¡ż句Ȥ=ß

ɡƊ̚句ȤƼĉɕLɣ佩Ě到̞江列ы行ë¡żg=ƭ句ȤͮɲУǓΡɷđfB 

̚ë¡żǺƤ，¤Ě֫或「׀Ď到g?到̞Ǻȝg¤�ȝf¤ćĖы MEMS 江

併Ԣ=Æ支列住永g¤ǺӀֽǷ=母ѡԗ̆ՒϛӀȀµ�֥ȅ托里˨女ƱϛӀȀ

Ǻ֥ȅĮԲ?到佩gġ֔Ē％巨�一Ńɕϰ¿勾?到̞ƫҝ出，ҖŘ¤ĚŃɕ未

ϋƽǇ到̞Ɲͮ USB »刪�拉ϛӀȀÆ¤ȗɣͧƺ»刪?到̞gыͮ LED 谷=Æ

引ƿϲĵƒĖÿ? 

	
ɣ佩Ě到̞江列ы行ë¡ż  

 

 

ѳ )	"�
	ģ 3D ѳɕßɡƊǘ孟Ҳ 



9ÂhµÅ¯�n�õ<I�V 	

	

5-5 µÅ¯�ÔÃ ��HöCÀ<Ï�ÂôI�V 

¢�õ<Öă¾1bÒôI�VrÛW¾1�
	���� ��PÓ5p��Tw �	�� 1¥cr�±F�
	� � �� µÅ�

|¾1ý·=µÅ¯�ÔÃ ��HöCÀ<Ï�ÂôI�VTw �	����

�

�w 5-10. Hö<¸ÞÂ¹I�V� TRIZ  ��PÓ5p�� 

 

 

BÌ�.+�XkãÙ�
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9ÂhµÅ¯�n�õ<I�V 	

	

w 5-11.	 HöCÀ<Ï�ÂôI�V�µÅ¯�ÔÃ 

BÌ�.+�XkãÙ�

 

ÛW¾1 +¯�k§-r TRIZ���ą � µÅ¯�ÔÃ 

d�Sà # 29 : ��ªó�¬ ¢¿rtV¯�=aZ½Ă%�r�QI�V 

�om> # 17 : ý·c'��â~�¬ ¢¿rtV¯�=a9ÝºÔHö<rI�V 

Ĉìć� # 34 : l©Ø4,42�¬ a9ÝºÔHö<rI�V&\Ĉìö� 

$¤)òĀ¡f # 15 : �Ój�¬ ¢9ÝºÔHör%�d#¿r)òĀ 

Ü$&«Æïā、sëGÉ¶ð # 27 : &l©�¬ 
Ä�û!CêÇ�¹cÚþq�&û!¿î�

�¶ð¼Úv 

¶�&Kú8(Úþqr¶ð # 34 : l©Ø4,42�¬ 
V[ØVñ6Ë¯ MEMS ÁêÏøÚ�¹，Y

¶ð¼Úv 

¶�Vñr�-~ # 35 : jåýć�¬ 0Û��&"²Î½Ă¯�¢V[>��] 

iyVñrÑe # 35 : jåýć�¬ 
ü.û!Cê¶?¥uÚþqr��]�IVñ

rÈßAà 

¶�VñïāÚþqr�� # 10 :  Ð3E��¬ 
Vñ-Ë¯MEMSÁêÏøÚ�¹，Y¶�

�¹ 

Ü$zĆÊ³"-r³G # 24 : 13qå�¬ 
RæxR�rGÉ-Ë¯MEMSÁêÏøÚ�¹

，Y 

R8(»ÍEZ�&\- GPSgG # 34 : l©Ø4,42�¬ 
Ë¯MEMSÁêÏY GPS、�²Îû!¿î

��°u¼Úv 
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5-5-1 ΌОͮɲ҇池ˣѳlŀնĮЌĚ刪r江併ë¡ż  

ϋĊµgΌОͮɲ҇池=ßɡƊǺͮɲУǓĎѳ一�ϲȻ征ςʞćқ正Ȧŧѽ=

ġ打【҇池¤ʷ。ͮɲͶ技FSketchaѳ̱ҊͮɲУǓ=ͷĢ̚�}Ǻ句Ȥŧ多̱

҃ǇȦ=¼ 先ŀնĚίӚ江列ë¡ż҇池ˣѳ=đѳ )"�%=ѳ )"��=ѳ )"�? 

ͮɲ҇池ˣѳ¤ʷ G	

	
ѳ )"�%	ģͮɲˣѳɕßɡƊǘ孟Ҳ	

ͮɲУǓB	

ģŀն江列ë¡żƬġŀն¿勾=Σůͨ出，֔Ē％巨=ŃɕԫŃ¡żǺ¿勾

�一?ë¡ż由ȝҝыͮ江併Ԣ=Æ江併ƻ矛ӀֽǷ=母ѡ֥ȅ托里̚˨女托ҾƱ

ϛӀȀǺ֥ȅĮԲg=դŏϛӀȀɽņд扮ƱӀֽǷǺԲП=֥ȅĮԲÆĞ˚Ď¡

żǺΣů?	
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ͮɲ҇池ˣѳ¤ʷ H	

	
 

ѳ )"��	ģͮɲˣѳɕßɡƊǘ孟Ҳ	

	

ͮɲУǓB	

ģë¡żΣůͨ出，֔Ē％巨¿勾�一?Ď由ȝҝыͮ!3!% 江併Ԣ=Æ江

併ƻ矛ӀֽǷǺĹ行=母ѡ֥ȅ托里̚˨女托ҾƱϛӀȀǺ֥ȅĮԲgՒϛӀȀ=

ɽņд扮Ʊƻ矛ӀֽǷǺԲП?	
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ͮɲ҇池ˣѳ¤ʷ I	

	
ѳ )"�	ģͮɲˣѳɕßɡƊǘ孟Ҳ	

 
ͮɲУǓB	

̚¾pë¡żΣů子ƶǺ步矛=ͮɲ「ƬġΣ>Ǻ¿勾=ƝjÆ̰Ď¡ϓg

µƚ阪Ñ=Σůͨ出，֔Ē％巨¿勾�一?Ď由ȝҝ�由g¤ыͮ!3!% 江併Ԣ=

Æ江併ƻ矛ӀֽǷ=母ѡ֥ȅ托里̚˨女托ҾƱϛӀȀǺ֥ȅĮԲg=դŏϛӀȀ

ɽņд扮ƱӀֽǷǺԲП?	
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5-5-2 ΫÛˎ巴( Pugh Matrix )lŀնĮЌĚ刪r江併ë¡ż  

 

ā存WžѹŀնĮЌĚ刪r江併ë¡ż�ΌОͮɲ҇池 3 ʊΌОͮɲ：ӣ=存

ĵΫÛУǓՐԪǯ( Pugh concept selection )ˎ巴=ĎΫÛˎ巴Ö宜ץǺ句Ȥͮɲסǖ=

Ƣԩ£ד作小=̚��ɕ�ʊͮɲסǖ¤Ĉ=�ŋɕBÏȦͮɲ>�一ͮɲ>本˨

％巨>ԫŃ¤Ě>ɢŬ¿勾?ĎÏȦͮɲͳʊͮɲסǖ¤Ĉ=āƢť�fWӒǺͮ

ɲסǖrϼ=�ŋɕ正Ȧͮɲ>Ï共Źԉ?Ď�一ͮɲͳʊͮɲסǖ¤Ĉ=āƢť

�fWӒǺͮɲסǖrϼ=ɕ֔Ē％巨?ģ永úË目ՐWʊ֔Ē％巨Ʉ。ǣƤ，：

ӣѹ多ɄϛיӀֽȀ?Ď本˨％巨ͳʊͮɲסǖ¤Ĉ=āƢť�fWӒǺͮɲסǖ

rϼ=�ŋɕξӹ托里>本似％巨?ĎԫŃ¤Ěͳʊͮɲסǖ¤Ĉ=āƢť�fW

ӒǺͮɲסǖrϼ=�ŋɕҖ」ͮɲ>Ⱥ受ͮɲ?ĎɢŬ¿勾ͳʊͮɲסǖ¤Ĉ=

āƢť�fWӒǺͮɲסǖrϼ=ɕ MEMS ％巨? 

 

ĎΫÛˎ巴由g¤ץǺĹ行jΗɄͮɲУǓ=̚¤ʷ H ͮɕƭԚ耳Ȟͮɲ҇池

：ӣǺ欠”̓耳宏ƭ¸ͮɲ҇池：ӣ存ĵ©ћ=Ɲɲҟʊŋͮɲ：ӣ��Ӡ宏̴ĉA

耳Ȟױɺ¤一=。gĲfǺ耳Ȟױɺ�ŋɕB15%>25%>15%>20%>25%=Ďɲ

ҟ¼¾ױ�Ӡ=̚ ƭǘ巨ɲ刻�宏̴ĉǺ由引�ŃɕģΌОͮɲ¤ʷ：ӣ由布Ǻ 3D

ΌОͮɲ�ë¡ż句Ȥ?µfɕŀնĮЌĚ刪r江併ë¡ż�ΌОͮɲ҇池 PUGH

УǓՐԪˎ巴=đȈ 5-12.B 
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Ȉ 5-12. ŀնĮЌĚ刪r江併ë¡ż�ΌОͮɲ҇池 Pugh Matrix 

	

	 ͮɲУǓ	

	

¤ʷ 5		

	
	

¤ʷ 6		

	

¤ʷ 7		

	

PUGH MATRIX ױɺ	 Ϝ�	 Ϝ�	 Ϝ�	

	句	

Ȥ	

ͮ	

ɲ	

	ס

ǖ	

ÏȦ	

ͮɲ	

正Ȧͮɲ	

Ï共Źԉ	
%)�	 + S S 

�一	

ͮɲ	
֔Ē％巨	 �)�	 S S S 

本˨	

％巨	

ξӹ托里	

本似％巨	
%)�	 + S S 

ԫŃ	

¤Ě	

Җ」ͮɲ	

Ⱥ受ͮɲ	
�
�	 + - - 

ɢŬ	

¿勾	

!3!%	

％巨	
�)�	 - S + 

	 	

TOTAL + 

	

3 0 1 

TOTAL - 1 1 1 

TOTAL  
SCORE 2 -1 0 

WEIGHTED 
TOTAL + 0.5 0 0.25 

WEIGHTED 
TOTAL - 0.25 0.2 0.2 

WEIGHTED 
TOTAL  
SCORE 

0.25 -0.2 0.05 

̴ť	 	 1 3 2 
ģ作小。ßɡƊǘӷҲ 
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5-5-3 ŀնĮЌĚ刪r江併ë¡ż 3D ΌОͮɲʷ  

	
̚gɷŀնĮЌĚ刪r江併ë¡ż�ΌОͮɲ҇池ˎ巴FPugh Matrixa}巨ɲ

刻�宏̴ĉǺ由引�戶ɕģΌОͮɲ¤ʷ：ӣ=由布Ǻ 3DΌОͮɲ�ë¡ż句Ȥ=

ßɡƊ̚句ȤƼĉɕLŀնĮЌĚ刪r江併ë¡żg=ƭ句ȤͮɲУǓΡɷđfB 

 

ģŀն江列ë¡żƬġŀն¿勾=Σůͨ出，֔Ē％巨=ŃɕԫŃ¡żǺ¿勾

�一?ë¡ż由ȝҝ�由gҝćыͮ卷Ӏ江併Ԣ=Æ江併ƻ矛ӀֽǷ=դŏϛӀȀ

ɽņд扮ӀֽǷǺԲП?˨女ǺՒ¤ĚɄ母ѡ֥ȅ托里=̚˨女托ҾƱϛӀȀǺ

ξӹ֥ȅĮԲg=ξӹ֥ȅĮԲÆĞ˚Ď¡żǺΣů=卷ŉ阪Ñ?	

	
	

ŀնĮЌĚ刪r江併ë¡ż 	
	

	

	
ѳ )"�(	ģ 3D ѳɕßɡƊǘ孟Ҳ 



9ÂhµÅ¯�n�õ<I�V 	

	

5-6 µÅ¯�ÔÃ ��Open Eyes¸ÞÂ¹ËÉI�V 

¢�õ<Öă¾1bÒôI�VrÛW¾1�
	���� ��PÓ5p��Tw �	�� 1¥cr�±F�
	� � �� µÅ�

|¾1ý·=µÅ¯�ÔÃ ��Open Eyes¸ÞÂ¹ËÉI�VTw �	����

�

w 5-13 Open Eyes¸ÞÂ¹ËÉI�V� TRIZ  ��PÓ5p�� 

 

 
BÌ�.+�XkãÙ 
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9ÂhµÅ¯�n�õ<I�V 	

	

w 5-14.	Open Eyes¸ÞÂ¹ËÉI�V�µÅ¯�ÔÃ 

BÌ�.+�XkãÙ 

ÛW¾1 +¯�k§-r TRIZ���ą � µÅ¯�ÔÃ 

d�Sà # 01 : 5´�¬ ¢¿rtV¯�=¯ÉaZ�Q%�rI�V 

�om> # 08 : *í��¬ ¯�=aZÕj�õ%�rI�V 

Ĉìć� # 35 : jåýć�¬ ¯���õËÉrI�V 

$¤)òĀ¡f # 22 : TćZ�=�Z-�¬ L-Õ��Nr�¬d#¿r)òĀ 

Ü$Ą5%� # 01 : 5´�¬ L-Õ��Nr�¬&¢I�VJR�{ 

Ü$&«Æïā、sëGÉ¶ð # 25 : DM�¬ 
Ë¯ MEMS ÁêÏøÚ�¹，YL-û!¿

î��¶ð¼Úv 

¶�&Kú8(Úþqr¶ð # 34 : l©Ø4,42�¬ 
Ë¯ MEMS ÁêÏøÚ�¹，YL-û!¿

î��¶ð¼Úv 

¶�Vñr�-~ # 35 : jåýć�¬ 
¢I�VJR�{üBTć\- <¶�V[r

�-~ 

iyVñrÑe # 03 : O³}å�¬ 
¢I�VJR�{üBTć\- <iyVñr

Ñe 

¶�VñïāÚþqr�� # 10 : Ð3E��¬ Ë¯MEMSÁêÏøÚ�¹，Y 

Ü$zĆÊ³"-r³G # 10 : Ð3E��¬ 
¢Ë¯ MEMS ÁêÏøÚ�¹，YrI�V;

ÉR�{ 

R8(»ÍEZ�&\- GPSgG # 34 : l©Ø4,42�¬ 
Ë¯ MEMSÁêÏY GPS、�²Îû!¿î

��°u¼Úv 
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5-6-1 ΌОͮɲ҇池ˣѳlOpen Eyes ίӚ江列ы行ë¡ż  

ϋĊµgΌОͮɲ҇池=ßɡƊǺͮɲУǓĎѳ一�ϲȻ征ςʞćқ正Ȧŧѽ=

ġ打【҇池¤ʷ。ͮɲͶ技FSketchaѳ̱ҊͮɲУǓ=ͷĢ̚�}Ǻ句Ȥŧ多̱

҃ǇȦ=¼  先 Open Eyes ίӚ江列ы行ë¡ż҇池ˣѳ=đѳ )"�)=ѳ )"��=

ѳ )"��?	

ͮɲ҇池ˣѳ¤ʷ J	

	
ѳ )"�)	ģͮɲˣѳɕßɡƊǘ孟Ҳ	

ͮɲУǓB	

̚句ȤҴƐ付托巨ǺǼż֫Φ「Ƭġ多ә尼佛Ǻ失至正Ȧ?Ƥ，¤Ěɕ̚�Ý

ϰ=Æą山包̆江併Ԣы行A̚�ĊȗɄ̚ы行?少佩¤Ě出ŋĎ˞ȝ=ģ

Ĺ行˷]Æµ支列Ʊ住永µgǺӀֽǷĹ行jÆŃɕՒ¸yǺ定ŋы行?	
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ͮɲ҇池ˣѳ¤ʷ K	

	
	

ѳ )"��	ģͮɲˣѳɕßɡƊǘ孟Ҳ	

	
	
ͮɲУǓB	

̚句ȤҴƐ付托巨ǺǼż֫Φ「Ƭġ多ә尼佛Ǻ失至正Ȧ?Ƥ，¤Ěɕ̚�Ý

ϰ=Æą山包̆江併Ԣы行A̚�ĊȗɄ̚ы行?少佩¤Ě出ŋĎ˞ȝ=ģ

Ĺ行˷]Æµ支列Ʊ住永µgǺӀֽǷĹ行jÆŃɕՒ¸yǺД串?句Ȥͮġ

!3!% 汗Ȧ卷Ӏ江併ԢÆ支列ȝ %

EL µ�ǺӀֽǷ?Ւ¤ĚɄ母ѡȝg¤Ǻ֥

ȅ托里̚支列ƱǺ˨女托ҾƱϛӀȀǺ֥ȅĮԲ=�一ͮɲ出，֔Ē％巨=�ŋɕ

֥ȅ包̆>5#% Ԥˡ％巨ϰχ�一ԫŃ?自|Ƥ，֥ȅ山Æ�ΦƤ，¼պ�ς¼

պ乙˨女本ǽϛӀȀ=Ďƿ̼ϛӀȀÆµϰ包Ƥ， LED 幸ð定ŋ拉¸yÆ͈竹ɞ

ƎϛӀȀǺĹ行µ引ĵƒ�Ï¼ǺĖÿ? 
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ͮɲ҇池ˣѳ¤ʷ L	

	
ѳ )"�� ģͮɲˣѳɕßɡƊǘ孟Ҳ	

 
ͮɲУǓB	

̚句ȤҴƐ付托巨ǺǼż֫Φ「Ƭġ多ә尼佛Ǻ"OFM	3<F7 正Ȧ?Ƥ，¤Ěɕ

̚�gfÝϰ=Æą山包̆!3!% 江併Ԣы行=Æµ支列Ʊ住永µgǺӀֽǷA̚

�ĊȗɄ̚ы行?少佩¤Ě出ŋĎ˞ȝ=ģĹ行˷]Æµ支列Ʊ住永µgǺ

ӀֽǷjÆŃɕՒ¸yǺ定ŋы行?Ւ¤ĚɄ母ѡȝg¤Ǻ֥ȅ托里̚支列Ʊ

Ǻ˨女托ҾƱϛӀȀǺ֥ȅĮԲ=自|Ƥ，֥ȅ山Æ�ΦƤ，¼պ�ς¼պ乙˨女

本ǽϛӀȀ=Ďƿ̼ϛӀȀÆµϰ包Ƥ， LED 幸ð定ŋ拉¸yÆ͈竹ɞƎϛӀȀ

ǺĹ行µ引ĵƒ�Ï¼ǺĖÿ?	
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5-6-2 ΫÛˎ巴( Pugh Matrix )lOpen Eyes ίӚ江列ы行ë¡ż  

 

ā存WžѹOpen EyesίӚ江列ы行ë¡ż�ΌОͮɲ҇池3ʊΌОͮɲ：ӣ=

存ĵΫÛУǓՐԪǯ( Pugh concept selection )ˎ巴=ĎΫÛˎ巴Ö宜ץǺ句Ȥͮɲס

ǖ=Ƣԩ£ד作小=̚��ɕ�ʊͮɲסǖ¤Ĉ=�ŋɕBÏȦͮɲ>�一ͮɲ>

本˨％巨>ԫŃ¤Ě>ɢŬ¿勾?ĎÏȦͮɲͳʊͮɲסǖ¤Ĉ=āƢť�fWӒ

Ǻͮɲסǖrϼ=�ŋɕ正Ȧͮɲ>Ï共Źԉ?Ď�一ͮɲͳʊͮɲסǖ¤Ĉ=ā

Ƣť�fWӒǺͮɲסǖrϼ=ɕ֔Ē％巨?ģ永úË目ՐWʊ֔Ē％巨Ʉ。ǣƤ

，：ӣѹ多ɄϛיӀֽȀ?Ď本˨％巨ͳʊͮɲסǖ¤Ĉ=āƢť�fWӒǺͮɲ

�ǖ¤Ĉ=āƢťסǖrϼ=�ŋɕξӹ托里>本似％巨?ĎԫŃ¤Ěͳʊͮɲס

fWӒǺͮɲסǖrϼ=�ŋɕҖ」ͮɲ>Ⱥ受ͮɲ?ĎɢŬ¿勾ͳʊͮɲסǖ¤

Ĉ=āƢť�fWӒǺͮɲסǖrϼ=ɕ MEMS ％巨? 

 

ĎΫÛˎ巴由g¤ץǺĹ行jΗɄͮɲУǓ=̚¤ʷ J ͮɕƭԚ耳Ȟͮɲ҇池

：ӣǺ欠”̓耳宏ƭ¸ͮɲ҇池：ӣ存ĵ©ћ=Ɲɲҟʊŋͮɲ：ӣ��Ӡ宏̴ĉA

耳Ȟױɺ¤一=。gĲfǺ耳Ȟױɺ�ŋɕB15%>25%>15%>20%>25%=Ďɲ

ҟ¼¾ױ�Ӡ=̚ ƭǘ巨ɲ刻�宏̴ĉǺ由引�ŃɕģΌОͮɲ¤ʷ：ӣ由布Ǻ 3D

ΌОͮɲ�ë¡ż句Ȥ?µfɕ Open Eyes ίӚ江列ы行ë¡ż�ΌОͮɲ҇池

PUGH УǓՐԪˎ巴=đȈ 5-15B 
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Ȉ 5-15. Open Eyes ίӚ江列ы行ë¡ż�ΌОͮɲ҇池 Pugh Matrix 

	

	 ͮɲУǓ	

	

ѳ %		

	
	

ѳ �		

	

ѳ 		

	

PUGH MATRIX ױɺ	 Ϝ�	 Ϝ�	 Ϝ�	

	句	

Ȥ	

ͮ	

ɲ	

	ס

ǖ	

ÏȦ	

ͮɲ	

正Ȧͮɲ	

Ï共Źԉ	
15% + ++ S 

�一	

ͮɲ	
֔Ē％巨	 25% - + S 

本˨	

％巨	

ξӹ托里	

本似％巨	
15% S S S 

ԫŃ	

¤Ě	

Җ」ͮɲ	

Ⱥ受ͮɲ	
20% S + + 

ɢŬ	

¿勾	

!3!%	

％巨	
25% - S S 

	 	

TOTAL + 

 

1 4 1 

TOTAL - 2 0 0 

TOTAL  
SCORE -1 4 1 

WEIGHTED 
TOTAL + 0.15 0.5 0.2 

WEIGHTED 
TOTAL - 0.5 0 0 

WEIGHTED 
TOTAL  
SCORE 

-0.35 0.5 0.2 

̴ť	  3 1 2 
ģ作小。ßɡƊǘӷҲ 
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5-6-3 Open Eyes ίӚ江列ы行ë¡ż 3D ΌОͮɲʷ  

̚gɷ Open Eyes ίӚ江列ы行ë¡ż�ΌОͮɲ҇池ˎ巴FPugh Matrixa}

巨ɲ刻�宏̴ĉǺ由引�戶ɕģΌОͮɲ¤ʷ：ӣ=由布Ǻ 3D ΌОͮɲ�ë¡ż

句Ȥ=ßɡƊ̚句ȤƼĉɕLOpen Eyes ίӚ江列ы行ë¡żg=ƭ句ȤͮɲУǓΡ

ɷđfB  

̚句ȤҴƐ付托巨ǺǼż֫Φ「Ƭġ多ә尼佛Ǻ失至正Ȧ?Ƥ，¤Ěɕ̚�Ý

ϰ=Æą山包̆江併Ԣы行A̚�ĊȗɄ̚ы行?少佩¤Ě出ŋĎ˞ȝ=ģ

Ĺ行˷]Æµ支列Ʊ住永µgǺӀֽǷĹ行jÆŃɕՒ¸yǺД串?句Ȥͮġ

!3!% 汗Ȧ卷Ӏ江併ԢÆ支列ȝ %

EL µ�ǺӀֽǷ?Ւ¤ĚɄ母ѡȝg¤Ǻ֥

ȅ托里̚支列ƱǺ˨女托ҾƱϛӀȀǺ֥ȅĮԲ=�一ͮɲ出，֔Ē％巨=�ŋɕ

֥ȅ包̆>5#% Ԥˡ％巨ϰχ�一ԫŃ?自|Ƥ，֥ȅ山Æ�ΦƤ，¼պ�ς¼

պ乙˨女本ǽϛӀȀ=Ďƿ̼ϛӀȀÆµϰ包Ƥ， LED 幸ð定ŋ拉¸yÆ͈竹ɞ

ƎϛӀȀǺĹ行µ引ĵƒ�Ï¼ǺĖÿ? 

Open Eyes ίӚ江列ы行ë¡ż  

 
 

ѳ )"�,	ģ 3D ѳɕßɡƊǘ孟	
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它�生  ϋ汽宏àƧɡƊ¤Ĉ	

6-1 ϋ汽 

ßɡƊǺ「Ǫ²ɱġBƭW=Ď句Ȥͮɲȇβкѡ̌Ƶ巨ɲ作小�Ǭ勾դŏͮ

ɲʡġ左֠>ġ％巨Ǻ̚pϬչ奈Ǻ˨女左Ċ「ġД串Ǻͮɲ˄֔�¤Ĉ?ƭx=

Ƥ，％巨ǖΌОͮɲ¤ǯ=đTRIZ 39ϼwυ欠ӠF 39 Engineering Parameters a>

40ΌО又Ȟ( 40 Inventive Principles )>ŧѽ�Ǭǯ(Morphological Analysis)>УǓ҇

ѳFSketcha�ΫÛУǓՐԪǯ( Pugh concept selection )χ％巨ǖΌОͮɲ¤ǯ=勾

դŏͮɲʡġ左֠>ġ％巨Ǻ̚Ѩг˦系˨女左Ċ「ġД串Ǻͮɲ¤Ĉ=j勾̗͈

竹č֝˚>巨ԭ>包ς�ǏŀıxǺȵ”Ɉ҇ƝԭĊpϬǺ˨女=ģ％巨ǖΌОͮ

ɲ¤ǯġŏǣͮɲʡ¼|ąͮɲ¤ĈǺ伺委?ɀßɡƊ¼ОĚ改【江ǈɣ佩江

列ы行Ǻë¡ż句ȤΌОͮɲɑυ=к。ģͮɲʷƦǺ�Ǭ=�Ԥͮɲʡѹǣ句Ȥ

ΌОͮɲɑυǺ其伺Ɲ勾̗句æő山ǺƳŏ=֦ 。WƟȯכƤ，Ǻ％巨ǖΌОǯȞ=

նσͮɲ山υ=ƥ|ąǺΌОͮɲ伺委љ士?  

ßɡƊµ¼ОĚ改【江ǈɣ佩江列ы行Ǻë¡ż所官ßɡƊͮɲɑυǺÆ

ĵǖ=µˤ̚ßɡƊ²ɱ反דԭ͒đf:  

1. 母ѡ̌Ƶ沒ɋ�巨ɲ作小�Ǭς台ɺȮυȮǺϛיӀֽȀ©米ɺȮυȮ

ǺϛיӀֽȀŶʜǤ̚句ȤМָ=ћ|͈竹 ÏӀֽǷǺסǖ=jћ|杖

他 Ï地ўǺ兒否=台ġǺë¡żӰѷξǯġ寸伺Ƃ卷ŉд扮住永µgӀ

ֽǷǺ̌委? 

2. ϋĊ TRIZ>ŧѽ�Ǭǯ( Morphological Analysis )>УǓ҇ѳFSketcha�

ΫÛУǓՐԪǯ( Pugh concept selection )χ％巨ǖΌОͮɲ¤ǯ=Ďȵ”ѡ

υ}»�ō，％巨ǖΌОͮɲ¤ǯwƬ=勾ġ寸只čǜʞͮɲʡх中}Ǻ

҇ȵƧɰæ¼ΌОУǓ=ɀßɡƊġ寸¼ 4 先ОĚ改【江ǈɣ佩江列ы

行Ǻë¡ż句Ȥ?  
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6-2 ȯכ 

ßɡƊǘ¼ОĚ改【江ǈɣ佩江列ы行Ǻë¡ż=�ġ打【ͮɲ¤Ĉ勾ā存

ĵ叫`ɡƊ=ɀѹǣàƧɡƊ¤Ĉ¼µf 3 ֔ȯכ:  

 

1. ɭġ【סǖƂ同ǯ AHP wƬǺӎ¾Ր，=Æ付ġɻʊÆĵͮɲ：ӣ¤ʷ}=

母ѡWʗՐԪυťϜľćסǖǺɝѹɺɱǖ=οȴɚǇ¼ćÆĵͮɲ：ӣ

¤ʷǺ}由ƣ�ͮɲ¤ʷŃɕ尼ĊͮɲƂ同Ȁ͒池Ǻ：ӣ¤ʷ? 

2. ȯכѝ，ͮɲȤԉ妨͒ DFSS ɝwƬ=ӎ¾w百ͮɲʡǺͮɲ勾b=̚

ÆŶӎ͇句ȤΌДǿϲ�ŶƬÆĵǖ? 

3. ȯכÆѝ，ßɡƊǘ¼ 4 先ОĚ改【江ǈɣ佩江列ы行Ǻë¡ż句Ȥ¤

ʷ=自戶ȴ征ƭ¸句百ɡƊͮɲΌОǺ欠”=Ό正Ŷ【�Ǻͮɲ�ΌО：

ӣ? 
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「寸�̆ɡƊ=水ñȆӻʡ步秀

˵水ã功ƌɡƊǘҘo秀Ĺ汽£? 

ʧƉҧ=�
%=�ĵ�	|以j.	ӀֽȀÏ¼̆͝�Ś否宏к所""µѱ串č̈ɕƦ=水ñ

}áp秀ǾПҚōɡƊǘҘo秀Ĺ汽£?	

ӼƩʜ=ϣʖ͂=�
%%=}χ功ƌϵɍǻæǇĈĵ̆勾b宏秀已Ԏ併�ɡƊ=�Å

©Â��§�o}ª±�ix�=F�a=("(�?	
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ӼƩʜ=�
%%=}χ功ƌϵɍǻæǇĈĵ̆勾b宏秀已Ԏ併�ɡƊ=水ñ呂�ʡ步

p秀˄ʺ功ƌ秀％ɡƊǘҘo秀Ĺ汽£?	

Ӌȕϸ=�

%=đĽȼԤϛיӀֽƪ吉ǇĈĵ̆=ÌȠ.ÌɜϛיӀֽƪ吉͋Ċ功

ƌɲρʡ作友求ˆ?	 	

ԑ志底=�

)=Ɣ�ӀֽȀǾПҦ名宏æɓǸǱ�ɡƊ""µÌ}ՁƔ�ӀֽȀɕƦ=

京ǉp秀Ȓ�ęƪ吉ҚōɡƊǘҘo秀Ĺ汽£?	

ͽǄа=�

�=ϛיӀֽȀǺö州Ȑֽ宏ċ併¤Ě.	WĹÿǻ「yǺк所十Ǭ=O

 ©ÂiMV(=F(.%a=(�"�?	

ǕĘ=Ѐ水川=͖ȹ克=2012=ϛӀȀĎ宋Á×ǿϲ}Ǻ̆͝к所=£p3trט

�N±�=F36a=93-114? 

久}2005==ņӊĹ�Ԥǻ％巨=水ñ}Ðp秀Ҙo秀Ĺ汽£? 

ǫȰŦ=2007=ɡςϋĊպיѳѬ宏ϧ乙Ǯ列如�刪rԤǻһƬ=水ñ}Ðp秀Ҙ

o秀Ĺ汽£? 

ӀֽȀĵ̆}刪r支列¡ż�yċͮɲɡƊ=pąp秀w百ͮיϛ=2007=�ת̾

ɲ％ɡƊǘҘo秀Ĺ汽£? 

ŻǦ؎=2009=ϛӀȀĵ̆יךčѳ宏Ԥˡ˨女ͮɲɡƊ=pąp秀w百ͮɲ％ɡ

ƊǘҘo秀Ĺ汽£? 

Ӽȿ؉=š克=ˍȧ=Ɍ拔=ФÕɗ= 2015=目¡ԫŃŀն�¡żһƬͮɲ=

¤jkF§Z|¦�±(=F3:3a= 277-278? 

再生ϸ=ȋ仔叉=s也Ȩ=份̹宅=2013=ǻyԤˡы行�ͮɲ宏ϰςɡƊ=}1

�N	=�).��=%("�?	
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ɡƊǘҘo秀Ĺ汽£? 
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本˨=(19:3)= 23-33? 

Ը͊=妨二æ=2008ę=Ù一ͮɲ҇池ˣѳȵ”ѡυ�ɡƊ=水ñ宋}Ŭ弘秀˵

̋百ͮɲ秀石=F12a=1-18? 
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Ӽ͊Ŗ=2010=Ό正bה卓ɓ̆ѹ水}秀æΌ正b宏Ό正ǖ早Ĉ�「寸ɡƊ=水ñ

宋ʡ步p秀Ό正bςʞҘoĎ֢王ˆҘo秀Ĺ汽£? 

杜э֩=2007=ΌД功秀宏作ՠ功ƌɡƊ=ÌÁ:�͒?  

}vǥȰ=2001=Ό正b: 15 қΌД材勾pϰς(ɁϺ֕ם)?̋ ί£�?(又工ǣ 2002 

ę¼Ƕ)?  

¯֩白=2014=µ TRIZFҠίa又Ȟǯș存王ō句¼�ѷ官=Ȥԉ¦½=(50:2)=

31-34? 

ɐ̜ϒ=2015=併， TRIZ ¤ǯ宏 3D Ă（Ŭ弘ǣ̞פĚ，ȤΌОͮɲ�ɡƊ─µ田

Ɋϋ҇�，宗外ɕƦ=民‧p秀ΌДͮɲ秀Ĺ秀υҘo秀Ĺ汽£? 

Ÿ؉Ȅ=2014=fȁÏ˹佳王ō宏Ŭ弘ȇ̬=水ñ引ϸ併，ɢŬp秀Բ占宏ҡ犬w

υɡƊǘҘo秀Ĺ汽£? 

¯ȯȄ=2013=Ƥ， TRIZ ¤ǯǣɜ˛Ń百Ǻŵϑ—µ宋ɇ水ñɢŬp秀ɕƦ=

水ñ引ϸ併，ɢŬp秀w百wυ宏妨͒％ɡƊǘҘo秀Ĺ汽£? 

打三拔=2008=TRIZ ǯ�ΌО又Ȟǣ句Ȥ正ŧς池�̬˧=ҿ托p秀ͮɲ妨͒ɡƊ

ǘҘo秀Ĺ汽£? 

̠交̹=2013=֥中同͕fǺΌО句ȤԲП防定¡ǯ=水ñ͈因p秀w百wυ宏w

υ妨͒秀％Ҙo秀Ĺ汽£? 
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Ÿ育ˍ=2013=ԭĊǖϔίςǦǖ̌委伺委ɑυȯ҇=水ñ͈因p秀w百wυ宏w

υ妨͒秀％Ҙo秀Ĺ汽£? 

ǫäҙ=2010=ѝ，ԉΓ�Ǭǯ宏ŧѽ�ǬǯǣƕԌƀ加幸石ы行�ͮɲ=Úü秀

石=F63a=174-185? 

Ɂš亞=2002=̬˧ŧѽ秀ѳȈǯʷ左Ċ�υť=「¿p秀w百ͮɲɡƊǘҘo

秀Ĺ汽£?  

未始ǹ=2009=Д多֫�ǣ旦ǖ刪rĵ̆ы行�ͮɲ併，=pąp秀w百ͮɲɡƊ

ǘҘo秀Ĺ汽£?  

¯ý因=2006=句ȤУǓςʞ�Ƥ，Ȁˁ`ƳąͮɲӤĚ=水ñ宋ɢŬp秀w百

妨͒％ɡƊǘ皮oӠĹ汽£? 
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ȑ事W>áĚ̌Ƶ	

	 	ϛӀȀѹ托巨ë¡ż�句Ȥ¿勾�¥且Ƥ，к所̌Ƶ沒ɋ	

ՆЗǺƷͬȀ仗】	

	 	ß̌Ƶ²ɱ：ǺĎǣ其伺ϛӀƤ，ȀĎë¡ż�句Ȥŧѽ¿勾�¥

且Ƥ，к所�ɡƊ=˄ӷҲHƤ，ȀĎë¡ż�句Ȥҵǽ>ŧѽ¿勾

�¥且Ƥ，к所̌Ƶcrú=ƭ�ʜÀř�p永ú?ԂƢ仗ıƔǸǱ

此技ϊʷ=µfǘ此技�作小收ƥ秀弘ɡƊ�，=各|ѹÏ�ϰǗ戶

ɕƭ¸，ͻ?	

	 	ģú̌Ƶӂɱ仗ǺɘϤДƎ=µՂ͒池?	

江ւ仗Ǻ努b¢Ȼ宏Ƴŏ?	

ǩ中p秀w百ͮɲɡƊǘ	

ȼԤ功̲.	ɉזǆ	皮o	 	

ɡ	Ɗ	æ.	ƣӚ	Нg	 	

	

它W永ú	 	̓ß作小�ϛיӀֽυȮ	

W>ʊy̓ß作小	

%		ǖŋ	 	 	 	

" ƈ	 	 	 " q	

�		ę底	 	 	

"%) Хµf	"	%�"�) Х "	��") Х "	�"() Х	 	"	(�")) Х "	)�"�) Х	

"	�� Хµg	

		功ƌυȮ	 	 	

"	秀底ȝ "	水t "	水}Fřaµf"	引}F֢a	"	p秀F王a	 	

"	ɡƊǘFřaµg	

(		֢	 	 	 	 	 	百	 	 	 	 	

" Ⱥ折ǧ日百 "秀弘ɚn功ƌɚ	"�֢ĵȿy下	"О孛托ӟ百	"刪хԲ占百	 	

" Ҳ正wυ百	"及日Ȍ迄百	"季弘ͮɲ百	"ԓ氏ǧ日百	"也叉¾w百	 	

" ıѭ	"	Ȳ百	" 太ö	" 秀æ "ƭ¸	
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)		¦Ğ`ǸǱ	 	

" ξĞ` "估ŏȌֲ "	%
�


 �µ�	"	%
�

%"%)�


 � "	%)�

%"�
�


 �	

"	�
�

%"
�


 �	"	
�

%"(
�


 � "	(
�

%")
�


 �	

�	ϛיӀֽċ內B	

"	—�	 	"	ȴ�	

�	ϛיӀֽқB	

"ÿǻ "土ϛ	

,	ϛיӀֽυȮB	

"ҼȮ	" }Ȯ	" ɺȮ	" 米ɺȮ	

-	ѹüǽי�併B	

"ġ "ξ	 	 	

%
	ˮͻк所B	

"	ġ	"	ξ	

%%	֔Ēיךк所B	 	

"	ġ	 �CCCC�ę	 	 "	ξ	

%�	充ƷǇĈĵ̆友求B	 	

" ġ	 �CCCC�ę	" ξ	

%	宏Ԥǻ®Wˬ充ƷǇĈĵ̆友求B	

"	ġ�CCCC�ę	 	 "	ξ	

x>Ƥ，ë¡żǺк所	

%	仗Ʉ＋ġƤ，ë¡żǺк所C	

"	ġ	"	ξFԂǐ它e永úו征此技a	

�	Ԃ̌仗ΦѡΚ¢¡żC	

"	% ¢	"	� ¢ "	 ¢	"	( ¢ "	ƭ¸	

	Ƥ，¡żǺ山ϲ		

" àҐ %ę	"	% Ʊ ) ę	"	� Ʊ	 %
 ę "	%% Ʊ %) ę	 	"	%� Ʊ �
 ę	"	�% Ʊ �) ę "	

�� Ʊ 
 ę	 	"	% Ʊ ) ę	"	� Ʊ (
 ę "	(% Ʊ () ę	"	(� Ʊ )
 ę	"	)% Ʊ )) ę

"	)) ęµg	

(	：ȝƤ，ë¡żǺқ	µfʔWқC	

"ǼñĚ¡ż	"ŲײĚ¡ż	"ŀնĚ¡ż"¤ŧ或ŧ¡żFЋŧ>ȍ¤ŧ>Ћ

ŧ>卡ŧa"ԍr¡ż"利ʝ¡ż "¡żȼȠ尤	"üЦ̬列¡ż"ǻ，ԤǻԢ	 	

)	Ǚg委=ПՐԪģżƔǺ又ċ	CFԂΡɷa	

�	：ȝƤ，ë¡żǺŬÕ	µfʔWқC	

"ƫ֔Ě	" ЪǠĚ "ƭ¸	

�	：ȝƤ，ë¡żǺż՝қ	µfʔWқC	

"	拓Ěח" 冷吊Ě	" ҋԍĚ "ıҲ	" ƭ¸	

,	Ʉ＋П̞פë¡ż欠¾ö州Ѳ主ɓ̆C	

"Ʉ "＋	 	 	

-	Ǚg委=欠¾ö州Ѳ主ɓ̆ǺĢӠ	C	
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"ſ� "W字WĢ	"W¦WĢ	"eʊ¦WĢ	 	" ÂęWĢ	" WęWĢ	 	

" |Ǉ山	

e>ë¡żǺ¥且ԫŃƤ，к所	

%	Ԃ̌ń：ȝƤ，ë¡żǺżƔŲӠ	µfʔWқC	

"	( Ų	"	) Ų	"	� Ų "	� Ų "ƭ¸	

�	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎĞˬƧǺ山ʋɄ|】ǡĞЈC	

"Ʉ "＋	 	 	

	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎװϰǢǺ山ʋɄ|】Ƥ，ǺЈC	

"Ʉ "＋	 	 	

(	Ԃ̌ń台ĎǘƤ，Ǻë¡żżƔǺŲ色ͨɄʜǤֶ̆ǺЈC	

"Ʉ "＋	 	 	

)	Ԃ̌ń台ĎǘƤ，Ǻë¡żżƔǺŲ色ͨɄʜǤÃĺǺЈC	

"Ʉ "＋	 	 	

�	Ԃ̌ń台ĎƤ，Ǻë¡żПȱʜǤĞ˚ƱÏ¼ǺtȦÀÀьЈC	

"Ʉ "＋	 	 	

�	Ԃ̌ĎµfʔƟ代否П拉ń池ɱ̚ë¡żĞƱÏ¼ǺÀÀьC	

"	y村【Ǻ�ĀΓǘ	"	宏Ǩ�¼Å	"	宏也y¼Å "	áĎК九p央ò本ѝ里w

Ƭ"	áĎ欠宏ö州ɓ̆}"áĎѝ̆}	"	ƭ¸	

,	Ԃ̌ń台ĎǘƤ，Ǻë¡żьǺÓ使ׁɄП֛̯ЈC	

"Ʉ "＋	 	 	

-	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄÆ̰גδɪǺЈC	

"Ʉ "＋	 	 	

%
	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄÆגĆδɪǺЈC	

"Ʉ "＋	 	 	

%%	Ԃ̌ń台ĎǘƤ，Ǻë¡żǺŹԉ	µfʔWқC	

ҧɖӯ	"	ԔĊȌ	"	Ҳ	" "	ƭ¸	

%�	Ǚg委=ģŹԉɄÆµɕń引防定 ÏӀֽǷǺסǖЈC	

"Ʉ "＋	 	 	

%	Ǚg委=ģŹԉɄПդŏń引Ō֛ ÏӀֽǷǺסǖЈC	

"Ʉ "＋	

%(	Ԃ̌ń台ĎǘƤ，Ǻë¡żǺɺϬי以̗ҼÕЈC	

"̗ "|̗	 	 	

Î>Ƥ，ë¡żд扮Ʊ ÏӀֽǷǺк所	

%	Ԃ̌ń台ĎǘƤ，Ǻë¡żǺżƔɄПċк且д扮ӀֽǷĭʜǤМָЈC	

"Ʉ "＋	 	 	

�	Ԃ̌ń台ĎǘƤ，Ǻë¡żǺżƔȝҝ它W色ɄПċк且д扮ӀֽǷĭʜǤМ

ָЈC	

"Ʉ "＋	 	

	Ԃ̌ń台ĎƤ，Ǻë¡żǺż՝қ	µfʔWқC	
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"	拓Ěח" 冷吊Ě	" ҋԍĚ	" ƿüȦ "ƭ¸	

(	Ԃ̌ń台ĎǘƤ，Ǻë¡żǺż՝ɄПċк且д扮ӀֽǷĭʜǤԹМЈC	

"Ʉ "＋	 	 	

)	Ԃ̌ń勾üԘë¡żǺż՝ΗÆµ͈竹防定 ÏƻԏӀֽǷǺסǖЈCƦđBy

ĵўgǺԺ՝>Ɍǰљ一χ	 	

" Ʉ "＋	 	 	

�	Ԃ̌ń勾üԘë¡żǺż՝Æµ͈竹防定 ÏƻԏǺӀֽǷЈCƦđByĵўg

Ǻфԋƕ>Ȇ上χ	

"Ʉ "＋	 	 	

�	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎ ÏÆµҼֶƒֵӥЈC	

"Ʉ "＋	 	 	

,	Ԃֵ̌ӥљ一Ǻ引ņ|WɄ＋П「ɕȐֽńĵ存ǺӀֽǷC	

"Ʉ "＋	 	 	

-	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄ勾|勾Ș彼ıƔ住永µfǺ永Ĺĭ|扮Ʊֵӥf

ǺӀֽǷC	

"Ʉ "＋	 	

%
	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄ|勾Ș彼ıƔ住永µgǺ永Ĺĭ|扮ƱֵӥfǺ

ӀֽǷCƦBĺ也Ǻȕӳ>ֵӥɆǺ扭ŗǛπ>扭ŗØ去χ?	

"Ʉ "＋	 	

%%	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎֵӥfɄ＋ġʜǤԏ免ƱǺ̌委Ǻк所ЈC	 	

" Ʉ "＋	 	 	

%�	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎ ÏɄ＋ÆµҼֶƒyĵўC	

"Ʉ "＋	

%	Ԃ̌ń台ĎǘƤ，Ǻë¡ż勾|勾Ș彼ıƔ住永µgǺ永Ĺĭ|扮Ʊyĵўg

ǺӀֽǷC	

"Ʉ "＋	 	 	

%(	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄ勾|勾Ș彼ıƔ住永µfǺ永Ĺĭ|扮Ʊyĵў

gǺӀֽǷCƦđB或刪ӳ>�ƕ˓π	>Բƕ>фԋƕ>�Ā口δ	

"Ʉ "＋	 	 	

%)	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎ ÏǺyĵўgɄ＋ġʜǤԏ免ƱǺ̌委C	 	

" Ʉ "＋	

�>Ƥ，ë¡żĎ Ï地ўљmǺк所	

%	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎ ÏǺ地ўљmɄ＋ġξǯ伺ƂǺŚ呼CƦđBљ

mòПͨ北ƾǺՒ|Ǝχ?ɭġ�ԂƢıƔк所均ϬΡɷѡυ	 	

" Ʉ "＋	

�	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎ ÏǺ地ўљmʜǤԏ免ƱǺ̌委	ĽCƦđB且

ĵƒǺљӹɤοǺўљɁwχ?ɭġ�ԂƢıƔк所均ϬΡɷѡυ	 	

" Ʉ "＋	 	

	Ԃ̌µ：ȝÌǺ地ў兒否=ѹńĭƐ=Пՠ—ՐԪĵƒǺ兒否	µfʔWқC	



	 �������������	
 
	

	

	

132	

	
"ֵӥf	" yĵў	" Ù一ўљʯ	"�Ա "čfў "ƭ¸	

(	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎ ÏÆµҼֶ防定Fſ去aљmòПͨǺ北ƾՒ

ЈC	

"Ʉ "＋	 	 	

)	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎ地ўɄÆµҼֶѡ˸љЈC	 	

" Ʉ "＋	 	 	

�	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄ＋ÆµƳŏń引ѡ˸љǺĖÿЈC	

"Ʉ "＋	 	 	

�	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎ ÏɄ＋Æµ͈竹�防ԤǻԺǺĹ行ЈC	

"Ʉ "＋	 	 	

,	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎ ÏɄ＋Æµ͈竹�防ԤǻԺǺ̆ӹЈC	

"Ʉ "＋	 	 	

-	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄ＋ÆµƳŏń防定ɥҤ谷Ǻ佛尾或ΦЈC	

"Ʉ "＋	 	

%
	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄ＋ÆµƳŏń�防ƕɑǺ¤ĈЈC	

"Ʉ "＋	 	

%%	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄ＋ÆµƳŏń|ПՔК�ƕЈC	

"Ʉ "＋	 	 	

%�	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄ＋ÆµƳŏńϽōК九ǘɱК九Ǻ�ƕЈC	

"Ʉ "＋	 	 	

%	Ԃ̌ѹë¡żģһƬǺ¿勾ġξàƧǺβɠC	

�>ДƎ宏Č抽	

ɭ仗此技̌Ƶѡυġ̌委ǗŚ尚=ЬԂ仗̌̚委ǗДƎȈ克合ßɡƊȀ=ßɡƊȀ

̚仗ǺבϤДƎ宏Č抽此技Ďͳь?ȓ且江ւ仗ǺДƎ宏Č抽?	

ß̌ƵƱģϋŷD升�č江ւ仗Ǻß̌ƵƱģϋŷD	

升�č江ւ仗Ǻ¢Ȼ宏ƳŏDււD	
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ȑ事x>王也秀ȀДƎВԭȈ	

ϛӀȀĎ托巨ë¡ż�句Ȥ¿勾�¥且Ƥ，к所̌Ƶ沒ɋ	

Fȯñ王也寸Ȯa	
	

ՆЗǺǇĈ王也仗】	

ß̌Ƶ²ɱ：ǺĎǣ其伺ϛӀƤ，ȀĎë¡ż�句Ȥҵǽ>ŧ

ѽ¿勾�¥且Ƥ，к所�ɡƊ=˄ӷҲHƤ，ȀĎë¡ż�句Ȥҵ

ǽ>ŧѽ¿勾�¥且Ƥ，к所̌Ƶcrú=ƭ�ʜÀř�p永ú?

ɕȯ҇王也寸Ȯ=էԂ	 	交ԈƴƎ=力ƥ秀弘宏àƧͮɲȀɕϛי

ӀֽƤ，Ȁǘͮɲë¡ż句ȤǺ勾b�欠”?ģú̌Ƶӂɱ仗Ǻɘ

ϤДƎ=µՂ͒池?江ւ仗Ǻ努b¢Ȼ宏Ƴŏ?	

Н今	 	 	功Ė	

ǩ中p秀w百ͮɲɡƊǘ	

ȼԤ功̲Bɉזǆ	皮o	

ɡ	Ɗ	æBƣӚ	Нg	

	

此ϊҷǦB	 	

%	 ß̌ƵĀ�ɕÎp永ú?ԂƢ肉仗ѹſWt委ǺԎ，υȮ=ĎԎ自Ǻǿʹ�	

ÝL	Tg?	

�	 ɭ̌Ƶ}ġøĽʌáƴƎ=ŜէԂ仗|Œȼ功=Ƥ̌ƵŶ	şԭ?ււ仗?	

	

它W永ú	 	̓ß作小�ϛיӀֽυȮ	

|	

Ԏ	

Ċ	

Ԏ	

Ċ	

W>ʊy̓ß作小	 	 	

%		ǖŋ	 	 	 	

" ƈ	 	 	 " q	

ʌáB	

	 T	

�		ę底	 	 	 	 	 	
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"%) Хµf	"	%�"�) Х "	��") Х "	�"() Х	 	"	(�")) Х "	)�"�)

Х "	�� Хµg	

�P`dÆn0�,���( ��,�)��� ��

�YÃ@pdÆn0�,
 �	D�%1 ,�� � ,(��	 � ,�
��� �

,���) � ,�*�		 � ,	
�	� �	

		功ƌυȮ	 	 	

"	水}Fřaµf"	引}F֢a	"	p秀F王a	"	ɡƊǘFřa

µg	

�YÃ@pdÆn0�,�±Ça ,�}4 ,�}6�

	 	

(		֢	 	 	 	 	 	百	 	 	 	 	

" Ⱥ折ǧ日百"秀弘ɚn功ƌɚ	"�֢ĵȿy下	"О孛托ӟ百	

" 刪хԲ占百	" Ҳ正wυ百	" 及日Ȍ迄百	" 季弘ͮɲ百	" ԓ

氏ǧ日百	"也叉¾w百	"ıѭ	"	Ȳ百	" 太ö	" 秀æ "ƭ¸	

�P`dÆn0�Q�©^+%��\¾�h¹O¶��

	 	

)		¦Ğ`ǸǱ	 	

" ξĞ` " 估ŏȌֲ "	 	 %
�


 �µ�	"	 %
�

%"%)�


 � "	

%)�

%"�
�


 � "	 �
�

%"
�


 � 	 "
�

%"(
�


 � "	

(
�

%")
�


 �	"	)
�

%"�
�


 � "	�
�

% �µg	

�P`dÆn0�,� ������������� 7 ,� �������	����� 7--�

%2\>0�$L?+%5v0À��
�YÃ@pdÆn0�,�>0 , C_¿	

	 	

�	ϛיӀֽқB	

"	—�	 	"	ȴ�	

�YÃ@pdÆn0�, 6] , q���;u+8h , O9 ,�e

9��

	 	

�	ϛיӀֽυȮB	

"	ÿǻ "	土ϛ	

�P`dÆn0�,¨c�, 6c�, mc�

�YÃ@pdÆn0�,¨c�, 6c�, mc�, �mc	

	 	

,	ѹüǽי�併B	

"ġ "ξ	 	 	

ʌáB	

	 T	

-	ˮͻк所B	

"	ġ	"	ξ	

ʌáB	

	 T	

%
	֔Ēיךк所B	 	

"	ġ	 �CCCC�ę	 	 "	ξ	

ʌáB	

	 T	

%%	充ƷǇĈĵ̆友求B	 	

" ġ	 �CCCC�ę	" ξ	
	 T	
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ʌáB	

%�	宏Ԥǻ®Wˬ充ƷǇĈĵ̆友求B	

"	ġ�CCCC�ę	 	 "	ξ	

ʌáB	

	 T	

x>Ƥ，ë¡żǺк所	 |ԎĊ	
Ԏ

Ċ	

%	仗Ʉ＋ġƤ，ë¡żǺк所C	

"	ġ	"	ξFԂǐ它e永úו征此技a	

ʌáB	

	 T	

�	Ԃ̌仗ΦѡΚ¢¡żC"	% ¢	"	� ¢ "	 ¢	"	( ¢	

"	ƭ¸	
	 	

	Ƥ，¡żǺ山ϲ		

" àҐ %ę	"	 % Ʊ ) ę	"	 � Ʊ	 %
 ę "	 %% Ʊ %) ę	 	"	 %� Ʊ �


ę	"	�% Ʊ �) ę "	�� Ʊ 
 ę	 	"	% Ʊ ) ę	"	� Ʊ (
 ę "	(%

Ʊ () ę	"	(� Ʊ )
 ę	"	)% Ʊ )) ę "	)) ęµg	

ʌáB	

	 T	

(	：ȝƤ，ë¡żǺқ	µfʔWқC	

"ǼñĚ¡ż	"ŲײĚ¡ż	"ŀնĚ¡ż"¤ŧ或ŧ¡żF

Ћŧ>ȍ¤ŧ>Ћŧ>卡ŧa" ԍr¡ż " 利ʝ¡ż	" ¡żƀ

ŏԢ	" ¡żȼȠ尤	" üЦ̬列¡ż " ǻ，ԤǻԢ	" ֙Ι求平

Ԣ	

�P`dÆn0�Us,È�©^�/2¢\¥Ä� ,;JK

C°�, ;Jfby�, 4���;J , ]2²]°�, »�¬�

°�

�YÃ@pdÆn0�Us,;JKC°,»�¬�°	

	 	

)	Ǚg委=ПՐԪģżƔǺ又ċ	CFԂΡɷa	

ʌáB	
	 T	

�	：ȝƤ，ë¡żǺŬÕ	µfʔWқC	

"ƫ֔Ě	" ЪǠĚ "ƭ¸	

�P`dÆn0��X=\F."¡8·-+7GS&+�'

\F.À��

�YÃ@pdÆn0��R��~½F.-+7«)S&F.\

À�	

	 	

�	：ȝƤ，ë¡żǺż՝қ	µfʔWқC	

"	拓Ěח" 冷吊Ě	" ҋԍĚ "ıҲ	" ƭ¸	

ʌáB	

	 T	

,	Ʉ＋П̞פë¡ż欠¾ö州Ѳ主ɓ̆C	

"Ʉ "＋	 	 	

ʌáB	

	 T	
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-	Ǚg委=欠¾ö州Ѳ主ɓ̆ǺĢӠ	C	

"ſ�"W字WĢ	"W¦WĢ	"eʊ¦WĢ	 	"ÂęWĢ	"W

ęWĢ	"|Ǉ山	

ʌáB	

	 T	

e>ë¡żǺ¥且ԫŃƤ，к所	 |ԎĊ	
Ԏ

Ċ	

%	Ԃ̌ń：ȝƤ，ë¡żǺżƔŲӠ	µfʔWқC	

"	( Ų	"	) Ų	"	� Ų "	� Ų "ƭ¸FԂ付它 %) 委ϰǃŃϊa	

ʌáB	

	 T	

�	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎĞˬƧǺ山ʋɄ|】ǡĞЈC	

"Ʉ "＋	 	 	

ʌáB	

	 T	

	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎװϰǢǺ山ʋɄ|】Ƥ，ǺЈC	

"Ʉ "＋	 	 	

ʌáB	

	 T	

(	Ԃ̌ń台ĎǘƤ，Ǻë¡żżƔǺŲ色ͨɄʜǤֶ̆ǺЈC	

"Ʉ "＋	 	 	

ʌáB	

	 T	

)	Ԃ̌ń台ĎǘƤ，Ǻë¡żżƔǺŲ色ͨɄʜǤÃĺǺЈC	

"Ʉ "＋	 	 	

ʌáB	

	 T	

�	Ԃ̌ń台ĎƤ，Ǻë¡żПȱʜǤĞ˚ƱÏ¼ǺtȦÀÀь

ЈC	

"Ʉ "＋	 	 	

ʌáB	

	 T	

�	Ԃ̌ĎµfʔƟ代否П拉ń池ɱ̚ë¡żĞƱÏ¼ǺÀÀьC	

"	y村【Ǻ�ĀΓǘ	"	宏Ǩ�¼Å	"	宏也y¼Å"	áĎК九

p央ò本ѝ里wƬ"	áĎ欠宏ö州ɓ̆}"áĎѝ̆}	

"	ƭ¸	

ʌáB	

	 T	

,	Ԃ̌ń台ĎǘƤ，Ǻë¡żьǺÓ使ׁɄП֛̯ЈC	

"Ʉ "＋	 	 	

ʌáB	

	 T	

-	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄÆ̰גδɪǺЈC	

"Ʉ "＋	 	 	

��Y�@pdÆn0��À�5¯:�

	 	

%
	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄÆגĆδɪǺЈC	

"Ʉ "＋	 	 	

��Y�@pdÆn0��À�5¯:�

	 	

%%	Ԃ̌ń台ĎǘƤ，Ǻë¡żǺŹԉ	µfʔWқC	 	 T	
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ҧɖӯ	"	ԔĊȌ	"	Ҳ	" "	ƭ¸	

ʌáB	

%�	Ǚg委=ģŹԉɄÆµɕń引防定 ÏӀֽǷǺסǖЈC	

"Ʉ "＋	 	 	

ʌáB	

	 T	

%	Ǚg委=ģŹԉɄПդŏń引Ō֛ ÏӀֽǷǺסǖЈC	

"Ʉ "＋	

�P`dÆn0�;h�zB¼\*w%3a\J¸g{5T
\-;J#l*wgº�©Â[�zAE<6W%�À35¯

:��

	 	

%(	Ԃ̌ń台ĎǘƤ，Ǻë¡żǺɺϬי以̗ҼÕЈC	

"̗ "|̗	 	 	

ʌáB	

	 T	

Î>Ƥ，ë¡żд扮Ʊ ÏӀֽǷǺк所	 |ԎĊ	
Ԏ

Ċ	

%	Ԃ̌ń台ĎǘƤ，Ǻë¡żǺżƔɄПċк且д扮ӀֽǷĭʜ

ǤМָЈC	

"Ʉ "＋	 	 	

ʌáB	

	 T	

�	Ԃ̌ń台ĎǘƤ，Ǻë¡żǺżƔȝҝ它W色ɄПċк且д扮

ӀֽǷĭʜǤМָЈC	

"Ʉ "＋	 	

ʌáB	

	 T	

	Ԃ̌ń台ĎƤ，Ǻë¡żǺż՝қ	µfʔWқC	

"	拓Ěח" 冷吊Ě	" ҋԍĚ	" ƿüȦ "ƭ¸	

ʌáB	

	 T	

(	Ԃ̌ń台ĎǘƤ，Ǻë¡żǺż՝ɄПċк且д扮ӀֽǷĭʜ

ǤМָЈC	

"Ʉ "＋	 	 	

�Y�@pdÆn0��Á+Hh³��

	 	

)	Ԃ̌ń勾üԘë¡żǺż՝ΗÆµ͈竹防定 ÏƻԏӀֽǷǺ

	ǖЈCƦđByĵўgǺԺ՝>Ɍǰљ一χס 	

" Ʉ "＋	 	 	

ʌáB	

	 T	

�	Ԃ̌ń勾üԘë¡żǺż՝Æµ͈竹防定 ÏƻԏǺӀֽǷ

ЈCƦđByĵўgǺфԋƕ>Ȇ上χ	

"Ʉ "＋	 	 	

ʌáB	

	 T	

�	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎ ÏÆµҼֶƒֵӥЈC	

"Ʉ "＋	 	 	
	 T	
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ʌáB	

,	Ԃֵ̌ӥљ一Ǻ引ņ|WɄ＋П「ɕȐֽńĵ存ǺӀֽǷC	

"Ʉ "＋	 	 	

ʌáB	

	 T	

-	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄ勾|勾Ș彼ıƔ住永µfǺ永Ĺ

ĭ|扮ƱֵӥfǺӀֽǷC	

"Ʉ "＋	 	

ʌáB	 	

	 T	

%
	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄ|勾Ș彼ıƔ住永µgǺ永Ĺ

ĭ|扮ƱֵӥfǺӀֽǷCƦBĺ也Ǻȕӳ>ֵӥɆǺ扭ŗǛ

π>扭ŗØ去χ?	

"Ʉ "＋	 	

ʌáB	 	

	 T	

%%	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎֵӥfɄ＋ġʜǤԏ免ƱǺ̌

委Ǻк所ЈC	 	

" Ʉ "＋	 	 	

ʌáB	

	 T	

%�	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎ ÏɄ＋ÆµҼֶƒyĵўC	

"Ʉ "＋	

ʌáB	 	 	

	 T	

%	Ԃ̌ń台ĎǘƤ，Ǻë¡ż勾|勾Ș彼ıƔ住永µgǺ永Ĺ

ĭ|扮ƱyĵўgǺӀֽǷC	

"Ʉ "＋	 	 	

ʌáB	

	 T	

%(	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄ勾|勾Ș彼ıƔ住永µfǺ永

Ĺĭ|扮ƱyĵўgǺӀֽǷCƦđB或刪ӳ>�ƕ˓π	>Բ

ƕ>фԋƕ>�Ā口δ	

"Ʉ "＋	 	 	

ʌáB	

	 T	

%)	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎ ÏǺyĵўgɄ＋ġʜǤԏ

免ƱǺ̌委C	 	

" Ʉ "＋	

ʌáB	 	 	

	 T	

�>Ƥ，ë¡żĎ Ï地ўљmǺк所	 |ԎĊ	
Ԏ

Ċ	

%	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎ ÏǺ地ўљmɄ＋ġξǯ伺Ƃ

ǺŚ呼CƦđBљmòПͨ北ƾǺՒ|Ǝχ?ɭġ�ԂƢıƔк

所均ϬΡɷѡυ	 	

" Ʉ "＋	

ʌáB	

	 T	



	 �������������	
 
	

	

	

139	

	
�	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎ ÏǺ地ўљmʜǤԏ免ƱǺ̌

委	ĽCƦđB且ĵƒǺљӹɤοǺўљɁwχ?ɭġ�ԂƢıƔ

к所均ϬΡɷѡυ	 	

" Ʉ "＋	 	

ʌáB	 	

	 T	

	Ԃ̌µ：ȝÌǺ地ў兒否=ѹńĭƐ=Пՠ—ՐԪĵƒǺ兒

否	µfʔWқC	

"ֵӥf	" yĵў	" Ù一ўљʯ	"�Ա "čfў "ƭ¸	

ʌáB	

	 T	

(	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎ ÏÆµҼֶ防定Fſ去aљm

òПͨǺ北ƾՒЈC	

"Ʉ "＋	 	 	

ʌáB	

	 T	

)	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎ地ўɄÆµҼֶѡ˸љЈC	 	

" Ʉ "＋	 	 	

ʌáB	

	 T	

�	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄ＋ÆµƳŏń引ѡ˸љǺĖÿ

ЈC	

"Ʉ "＋	 	 	

ʌáB	

	 T	

�	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎ ÏɄ＋Æµ͈竹�防ԤǻԺǺ

Ĺ行ЈC	

"Ʉ "＋	 	 	

Ӽ͒ƞȍȯכʌáBԤǻԺʌŵ	Æµ͈竹�防|ąŹԉǺӀֽ

Ƿ	

	 	

,	Ԃ̌ń台ĎǘƤ，Ǻë¡żĎ ÏɄ＋Æµ͈竹�防ԤǻԺǺ

̆ӹЈC	

"Ʉ "＋	 	 	

�P`dÆn0�²]´nH�+%��8µ59I®\©Â

[�

	 	

-	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄ＋ÆµƳŏń防定ɥҤ谷Ǻ佛尾

或ΦЈC	

"Ʉ "＋	 	

ʌáB	 	

	 T	

%
	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄ＋ÆµƳŏń�防ƕɑǺ¤Ĉ

ЈC	

"Ʉ "＋	 	

ʌáB	 	

	 T	

%%	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄ＋ÆµƳŏń|ПՔК�ƕ

ЈC	
	 T	
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"Ʉ "＋	 	 	

ʌáB	

%�	Ԃ̌ń台ĎǘƤ，Ǻë¡żɄ＋ÆµƳŏńϽōК九ǘɱК

九Ǻ�ƕЈC	

"Ʉ "＋	 	 	

ʌáB	

	 T	

%	Ԃ̌ѹë¡żģһƬǺ¿勾ġξàƧǺβɠC	

ʌáB	
	 T	

�>ДƎ宏Č抽	 |ԎĊ	
Ԏ

Ċ	

ɭ仗此技̌Ƶѡυġ̌委ǗŚ尚=ЬԂ仗̌̚委ǗДƎ此技Ďͳ

ь?ȓ且江ւ仗ǺДƎ宏Č抽?	

ʌáB	

	 T	

ß̌ƵƱģϋŷD升�č江ւ仗Ǻß̌ƵƱģϋŷD	

升�č江ւ仗Ǻ¢Ȼ宏ƳŏDււD	
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Durat
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Use
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im
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ab

ilit
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d harm
ful fa

cto
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Objec
t-g

en
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ted
 harm

ful fa
cto
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Eas
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ufac
ture

Eas
e o

f o
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tio
n

Eas
e o
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ep

air

Adap
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ilit
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ati
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cu

lty
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d
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su

rin
g

Exte
nt o

f a
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on

Pro
ducti
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y

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1 Weight of moving object + 15, 8,
29,34

29, 17,
38, 34

29, 2,
40, 28

2, 8, 15,
38

8, 10,
18, 37

10, 36,
37, 40

10, 14,
35, 40

1, 35,
19, 39

28, 27,
18, 40

5, 34,
31, 35

6, 29, 4,
38 19, 1, 32 35, 12,

34, 31

2 Weight of stationary object + 10, 1,
29, 35

35, 30,
13, 2

5, 35,
14, 2

8, 10,
19, 35

13, 29,
10, 18

13, 10,
29, 14

26, 39,
1, 40

28, 2,
10, 27

2, 27,
19, 6

28, 19,
32, 22

19, 32,
35

3 Length of moving object 8, 15,
29, 34 + 15, 17, 4 7, 17, 4,

35 13, 4, 8 17, 10, 4 1, 8, 35 1, 8, 10,
29

1, 8, 15,
34

8, 35,
29, 34 19 10, 15,

19 32 8, 35, 24

4 Length of stationary object 35, 28,
40, 29 + 17, 7,

10, 40
35, 8,
2,14 28, 10 1, 14, 35 13, 14,

15, 7
39, 37,

35
15, 14,
28, 26 1, 10, 35 3, 35,

38, 18 3, 25

5 Area of moving object 2, 17,
29, 4

14, 15,
18, 4 + 7, 14,

17, 4
29, 30,
4, 34

19, 30,
35, 2

10, 15,
36, 28

5, 34,
29, 4

11, 2,
13, 39

3, 15,
40, 14 6, 3 2, 15, 16 15, 32,

19, 13 19, 32

6 Area of stationary object 30, 2,
14, 18

26, 7, 9,
39 + 1, 18,

35, 36
10, 15,
36, 37 2, 38 40 2, 10,

19, 30
35, 39,

38

7 Volume of  moving object 2, 26,
29, 40

1, 7, 4,
35

1, 7, 4,
17 + 29, 4,

38, 34
15, 35,
36, 37

6, 35,
36, 37

1, 15,
29, 4

28, 10,
1, 39

9, 14,
15, 7 6, 35, 4 34, 39,

10, 18 2, 13, 10 35

8 Volume of stationary object 35, 10,
19, 14 19, 14 35, 8, 2,

14 + 2, 18, 37 24, 35 7, 2, 35 34, 28,
35, 40

9, 14,
17, 15

35, 34,
38 35, 6, 4

9 Speed 2, 28,
13, 38 13, 14, 8 29, 30,

34 7, 29, 34 + 13, 28,
15, 19

6, 18,
38, 40

35, 15,
18, 34

28, 33,
1, 18

8, 3, 26,
14

3, 19,
35, 5

28, 30,
36, 2

10, 13,
19

8, 15,
35, 38

10 Force (Intensity) 8, 1, 37,
18

18, 13,
1, 28

17, 19,
9, 36 28, 10 19, 10,

15
1, 18,
36, 37

15, 9,
12, 37

2, 36,
18, 37

13, 28,
15, 12 + 18, 21,

11
10, 35,
40, 34

35, 10,
21

35, 10,
14, 27 19, 2 35, 10,

21
19, 17,

10

11 Stress or pressure 10, 36,
37, 40

13, 29,
10, 18

35, 10,
36

35, 1,
14, 16

10, 15,
36, 28

10, 15,
36, 37 6, 35, 10 35, 24 6, 35, 36 36, 35,

21 + 35, 4,
15, 10

35, 33,
2, 40

9, 18, 3,
40 19, 3, 27 35, 39,

19, 2
14, 24,
10, 37

12 Shape 8, 10,
29, 40

15, 10,
26, 3

29, 34,
5, 4

13, 14,
10, 7

5, 34, 4,
10

14, 4,
15, 22 7, 2, 35 35, 15,

34, 18
35, 10,
37, 40

34, 15,
10, 14 + 33, 1,

18, 4
30, 14,
10, 40

14, 26,
9, 25

22, 14,
19, 32

13, 15,
32

2, 6, 34,
14

13 Stability of  the object's
composition

21, 35,
2, 39

26, 39,
1, 40

13, 15,
1, 28 37 2, 11, 13 39 28, 10,

19, 39
34, 28,
35, 40

33, 15,
28, 18

10, 35,
21, 16 2, 35, 40 22, 1,

18, 4 + 17, 9, 15 13, 27,
10, 35

39, 3,
35, 23 35, 1, 32 32, 3,

27, 16 13, 19

14 Strength 1, 8, 40,
15

40, 26,
27, 1

1, 15, 8,
35

15, 14,
28, 26

3, 34,
40, 29 9, 40, 28 10, 15,

14, 7
9, 14,
17, 15

8, 13,
26, 14

10, 18,
3, 14

10, 3,
18, 40

10, 30,
35, 40

13, 17,
35 + 27, 3, 26 30, 10,

40 35, 19 19, 35,
10

15 Duration of action of moving object 19, 5,
34, 31 2, 19, 9 3, 17, 19 10, 2,

19, 30 3, 35, 5 19, 2, 16 19, 3, 27 14, 26,
28, 25 13, 3, 35 27, 3, 10 + 19, 35,

39
2, 19, 4,

35
28, 6,
35, 18

16 Duration of action by stationary
object

6, 27,
19, 16 1, 40, 35 35, 34,

38
39, 3,
35, 23 + 19, 18,

36, 40

17 Temperature 36,22, 6,
38

22, 35,
32 15, 19, 9 15, 19, 9 3, 35,

39, 18 35, 38 34, 39,
40, 18 35, 6, 4 2, 28,

36, 30
35, 10,
3, 21

35, 39,
19, 2

14, 22,
19, 32 1, 35, 32 10, 30,

22, 40
19, 13,

39
19, 18,
36, 40 + 32, 30,

21, 16
19, 15,
3, 17

18 Illumination intensity 19, 1, 32 2, 35, 32 19, 32,
16

19, 32,
26 2, 13, 10 10, 13,

19 26, 19, 6 32, 30 32, 3, 27 35, 19 2, 19, 6 32, 35,
19 + 32, 1, 19

19 Use of energy by moving object 12,18,28
,31 12, 28 15, 19,

25
35, 13,

18 8, 35, 35 16, 26,
21, 2

23, 14,
25 12, 2, 29 19, 13,

17, 24
5, 19, 9,

35
28, 35,
6, 18 - 19, 24,

3, 14 2, 15, 19 +

20 Use of energy by stationary object 19, 9, 6,
27 36, 37 27, 4,

29, 18 35 19, 2,
35, 32 -

21 Power 8, 36,
38, 31

19, 26,
17, 27

1, 10,
35, 37 19, 38 17, 32,

13, 38 35, 6, 38 30, 6, 25 15, 35, 2 26, 2,
36, 35

22, 10,
35

29, 14,
2, 40

35, 32,
15, 31

26, 10,
28

19, 35,
10, 38 16 2, 14,

17, 25 16, 6, 19 16, 6,
19, 37

22 Loss of Energy 15, 6,
19, 28

19, 6,
18, 9

7, 2, 6,
13 6, 38, 7 15, 26,

17, 30
17, 7,
30, 18 7, 18, 23 7 16, 35,

38 36, 38 14, 2,
39, 6 26 19, 38, 7 1, 13,

32, 15

23 Loss of substance 35, 6,
23, 40

35, 6,
22, 32

14, 29,
10, 39

10,
28,24

35, 2,
10, 31

10, 18,
39, 31

1, 29,
30, 36

3, 39,
18, 31

10, 13,
28, 38

14, 15,
18, 40

3, 36,
37, 10

29, 35,
3, 5

2, 14,
30, 40

35, 28,
31, 40

28, 27,
3, 18

27, 16,
18, 38

21, 36,
39, 31 1, 6, 13 35, 18,

24, 5

24 Loss of Information 10, 24,
35 10, 35, 5 1, 26 26 30, 26 30, 16 2, 22 26, 32 10 10 19

25 Loss of Time 10, 20,
37, 35

10, 20,
26, 5 15, 2, 29 30, 24,

14, 5
26, 4, 5,

16
10, 35,
17, 4

2, 5, 34,
10

35, 16,
32, 18

10, 37,
36,5 37, 36,4 4, 10,

34, 17
35, 3,
22, 5

29, 3,
28, 18

20, 10,
28, 18

28, 20,
10, 16

35, 29,
21, 18

1, 19,
26, 17

35, 38,
19, 18

26 Quantity of substance/the matter 35, 6,
18, 31

27, 26,
18, 35

29, 14,
35, 18

15, 14,
29

2, 18,
40, 4

15, 20,
29

35, 29,
34, 28 35, 14, 3 10, 36,

14, 3 35, 14 15, 2,
17, 40

14, 35,
34, 10

3, 35,
10, 40 3, 35, 31 3, 17, 39 34, 29,

16, 18

27 Reliability 3, 8, 10,
40

3, 10, 8,
28

15, 9,
14, 4

15, 29,
28, 11

17, 10,
14, 16

32, 35,
40, 4

3, 10,
14, 24 2, 35, 24 21, 35,

11, 28
8, 28,
10, 3

10, 24,
35, 19

35, 1,
16, 11 11, 28 2, 35, 3,

25
34, 27,
6, 40 3, 35, 10 11, 32,

13
21, 11,
27, 19

28 Measurement accuracy 32, 35,
26, 28

28, 35,
25, 26

28, 26,
5, 16

32, 28,
3, 16

26, 28,
32, 3

26, 28,
32, 3 32, 13, 6 28, 13,

32, 24 32, 2 6, 28, 32 6, 28, 32 32, 35,
13 28, 6, 32 28, 6, 32 10, 26,

24
6, 19,
28, 24 6, 1,  32 3, 6, 32

29 Manufacturing precision 28, 32,
13, 18

28, 35,
27, 9

10, 28,
29, 37 2, 32, 10 28, 33,

29, 32
2, 29,
18, 36 32, 23, 2 25, 10,

35
10, 28,

32
28, 19,
34, 36 3, 35 32, 30,

40 30, 18 3, 27 3, 27, 40 19, 26 3, 32 32, 2

30 Object-affected harmful factors 22, 21,
27, 39

2, 22,
13, 24

17, 1,
39, 4 1, 18 22, 1,

33, 28
27, 2,
39, 35

22, 23,
37, 35

34, 39,
19, 27

21, 22,
35, 28

13, 35,
39, 18 22, 2, 37 22, 1, 3,

35
35, 24,
30, 18

18, 35,
37, 1

22, 15,
33, 28

17, 1,
40, 33

22, 33,
35, 2

1, 19,
32, 13

1, 24,  6,
27

31 Object-generated harmful factors 19, 22,
15, 39

35, 22,
1, 39

17, 15,
16, 22

17, 2,
18, 39 22, 1, 40 17, 2, 40 30, 18,

35, 4
35, 28,
3, 23

35, 28,
1, 40

2, 33,
27, 18 35, 1 35, 40,

27, 39
15, 35,
22, 2

15, 22,
33,  31

21, 39,
16, 22

22, 35,
2, 24

19, 24,
39, 32 2, 35, 6

32 Ease of manufacture 28, 29,
15, 16

1, 27,
36, 13

1, 29,
13, 17

15, 17,
27

13, 1,
26, 12 16, 40 13, 29,

1, 40 35 35, 13,
8, 1 35, 12 35, 19,

1, 37
1, 28,
13, 27 11, 13, 1 1, 3, 10,

32 27, 1, 4 35, 16 27, 26,
18

28, 24,
27, 1

28, 26,
27, 1

33 Ease of operation 25, 2,
13, 15

6, 13, 1,
25

1, 17,
13, 12

1, 17,
13, 16

18, 16,
15, 39

1, 16,
35, 15

4, 18,
39, 31

18, 13,
34

28, 13
35 2, 32, 12 15, 34,

29, 28
32, 35,

30
32, 40,
3, 28

29, 3, 8,
25 1, 16, 25 26, 27,

13
13, 17,
1, 24 1, 13, 24

34 Ease of repair 2, 27
35, 11

2, 27,
35, 11

1, 28,
10, 25 3, 18, 31 15, 13,

32 16, 25 25, 2,
35, 11 1 34, 9 1, 11, 10 13 1, 13, 2,

4 2, 35 11, 1, 2,
9

11, 29,
28, 27 1 4, 10 15, 1, 13 15, 1,

28, 16

35 Adaptability or versatility 1, 6, 15,
8

19, 15,
29, 16

35, 1,
29, 2 1, 35, 16 35, 30,

29, 7 15, 16 15, 35,
29

35, 10,
14

15, 17,
20 35, 16 15, 37,

1, 8
35, 30,

14
35, 3,
32, 6 13, 1, 35 2, 16 27, 2, 3,

35
6, 22,
26, 1

19, 35,
29, 13

36 Device complexity 26, 30,
34, 36

2, 26,
35, 39

1, 19,
26, 24 26 14, 1,

13, 16 6, 36 34, 26, 6 1, 16 34, 10,
28 26, 16 19, 1, 35 29, 13,

28, 15
2, 22,
17, 19 2, 13, 28 10, 4,

28, 15 2, 17, 13 24, 17,
13

27, 2,
29, 28

37 Difficulty of detecting and
measuring

27, 26,
28, 13

6, 13,
28, 1

16, 17,
26, 24 26 2, 13,

18, 17
2, 39,
30, 16

29, 1, 4,
16

2, 18,
26, 31

3, 4, 16,
35

30, 28,
40, 19

35, 36,
37, 32

27, 13,
1, 39

11, 22,
39, 30

27, 3,
15, 28

19, 29,
39, 25

25, 34,
6, 35

3, 27,
35, 16 2, 24, 26 35, 38

38 Extent of automation 28, 26,
18, 35

28, 26,
35, 10

14, 13,
17, 28 23 17, 14,

13
35, 13,

16 28, 10 2, 35 13, 35 15, 32,
1, 13 18, 1 25, 13 6, 9 26, 2, 19 8, 32, 19 2, 32, 13

39 Productivity 35, 26,
24, 37

28, 27,
15, 3

18, 4,
28, 38

30, 7,
14, 26

10, 26,
34, 31

10, 35,
17, 7

2, 6, 34,
10

35, 37,
10, 2

28, 15,
10, 36

10, 37,
14

14, 10,
34, 40

35, 3,
22, 39

29, 28,
10, 18

35, 10,
2, 18

20, 10,
16, 38

35, 21,
28, 10

26, 17,
19, 1

35, 10,
38, 19

Worsening Feature

Improving	
Feature	
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20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
12, 36,
18, 31

6, 2, 34,
19

5, 35, 3,
31

10, 24,
35

10, 35,
20, 28

3, 26,
18, 31

1, 3, 11,
27

28, 27,
35, 26

28, 35,
26, 18

22, 21,
18, 27

22, 35,
31, 39

27, 28,
1, 36

35, 3, 2,
24

2, 27,
28, 11

29, 5,
15, 8

26, 30,
36, 34

28, 29,
26, 32

26, 35
18, 19

35, 3,
24, 37

18, 19,
28, 1

15, 19,
18, 22

18, 19,
28, 15

5, 8, 13,
30

10, 15,
35

10, 20,
35, 26

19, 6,
18, 26

10, 28,
8, 3

18, 26,
28

10, 1,
35, 17

2, 19,
22, 37

35, 22,
1, 39 28, 1, 9 6, 13, 1,

32
2, 27,
28, 11

19, 15,
29

1, 10,
26, 39

25, 28,
17, 15 2, 26, 35 1, 28,

15, 35

1, 35 7, 2, 35,
39

4, 29,
23, 10 1, 24 15, 2, 29 29, 35 10, 14,

29, 40 28, 32, 4 10, 28,
29, 37

1, 15,
17, 24 17, 15 1, 29, 17 15, 29,

35, 4 1, 28, 10 14, 15,
1, 16

1, 19,
26, 24

35, 1,
26, 24

17, 24,
26, 16

14, 4,
28, 29

12, 8 6, 28 10, 28,
24, 35 24, 26, 30, 29,

14
15, 29,

28 32, 28, 3 2, 32, 10 1, 18 15, 17,
27 2, 25 3 1, 35 1, 26 26 30, 14,

7, 26
19, 10,
32, 18

15, 17,
30, 26

10, 35,
2, 39 30, 26 26, 4 29, 30,

6, 13 29, 9 26, 28,
32, 3 2, 32 22, 33,

28, 1
17, 2,
18, 39

13, 1,
26, 24

15, 17,
13, 16

15, 13,
10, 1 15, 30 14, 1, 13 2, 36,

26, 18
14, 30,
28, 23

10, 26,
34, 2

17, 32 17, 7, 30 10, 14,
18, 39 30, 16 10, 35,

4, 18
2, 18,
40, 4

32, 35,
40, 4

26, 28,
32, 3

2, 29,
18, 36

27, 2,
39, 35 22, 1, 40 40, 16 16, 4 16 15, 16 1, 18, 36 2, 35,

30, 18 23 10, 15,
17, 7

35, 6,
13, 18

7, 15,
13, 16

36, 39,
34, 10 2, 22 2, 6, 34,

10 29, 30, 7 14, 1,
40, 11

25, 26,
28

25, 28,
2, 16

22, 21,
27, 35

17, 2,
40, 1 29, 1, 40 15, 13,

30, 12 10 15, 29 26, 1 29, 26, 4 35, 34,
16, 24

10, 6, 2,
34

30, 6 10, 39,
35, 34

35, 16,
32 18 35, 3 2, 35, 16 35, 10,

25
34, 39,
19, 27

30, 18,
35, 4 35 1 1, 31 2, 17, 26 35, 37,

10, 2
19, 35,
38, 2

14, 20,
19, 35

10, 13,
28, 38 13, 26 10, 19,

29, 38
11, 35,
27, 28

28, 32,
1, 24

10, 28,
32, 25

1, 28,
35, 23

2, 24,
35, 21

35, 13,
8, 1

32, 28,
13, 12

34, 2,
28, 27

15, 10,
26

10, 28,
4, 34

3, 34,
27, 16 10, 18

1, 16,
36, 37

19, 35,
18, 37 14, 15 8, 35,

40, 5
10, 37,

36
14, 29,
18, 36

3, 35,
13, 21

35, 10,
23, 24

28, 29,
37, 36

1, 35,
40, 18

13, 3,
36, 24

15, 37,
18, 1

1, 28, 3,
25 15, 1, 11 15, 17,

18, 20
26, 35,
10, 18

36, 37,
10, 19 2, 35 3, 28,

35, 37
10, 35,

14 2, 36, 25 10, 36,
3, 37 37, 36, 4 10, 14,

36
10, 13,
19, 35 6, 28, 25 3, 35 22, 2, 37 2, 33,

27, 18 1, 35, 16 11 2 35 19, 1, 35 2, 36, 37 35, 24 10, 14,
35, 37

4, 6, 2 14 35, 29,
3, 5

14, 10,
34, 17 36, 22 10, 40,

16 28, 32, 1 32, 30,
40

22, 1, 2,
35 35, 1 1, 32,

17, 28
32, 15,

26 2, 13, 1 1, 15, 29 16, 29,
1, 28

15, 13,
39 15, 1, 32 17, 26,

34, 10
27, 4,
29, 18

32, 35,
27, 31

14, 2,
39, 6

2, 14,
30, 40 35, 27 15, 32,

35 13 18 35, 24,
30, 18

35, 40,
27, 39 35, 19 32, 35,

30
2, 35,
10, 16

35, 30,
34, 2

2, 35,
22, 26

35, 22,
39, 23 1, 8, 35 23, 35,

40, 3

35 10, 26,
35, 28 35 35, 28,

31, 40
29, 3,
28, 10

29, 10,
27 11, 3 3, 27, 16 3, 27 18, 35,

37, 1
15, 35,
22, 2

11, 3,
10, 32

32, 40,
25, 2 27, 11, 3 15, 3, 32 2, 13,

25, 28
27, 3,
15, 40 15 29, 35,

10, 14
19, 10,
35, 38

28, 27,
3, 18 10 20, 10,

28, 18
3, 35,
10, 40 11, 2, 13 3 3, 27,

16, 40
22, 15,
33, 28

21, 39,
16, 22 27, 1, 4 12, 27 29, 10,

27 1, 35, 13 10, 4,
29, 15

19, 29,
39, 35 6, 10 35, 17,

14, 19

16 27, 16,
18, 38 10 28, 20,

10, 16 3, 35, 31 34, 27,
6, 40

10, 26,
24

17, 1,
40, 33 22 35, 10 1 1 2 25, 34,

6, 35 1 20, 10,
16, 38

2, 14,
17, 25

21, 17,
35, 38

21, 36,
29, 31

35, 28,
21, 18

3, 17,
30, 39

19, 35,
3, 10

32, 19,
24 24 22, 33,

35, 2
22, 35,
2, 24 26, 27 26, 27 4, 10, 16 2, 18, 27 2, 17, 16 3, 27,

35, 31
26, 2,
19, 16

15, 28,
35

32, 35,
1, 15 32 13, 16,

1, 6 13, 1 1, 6 19, 1,
26, 17 1, 19 11, 15,

32 3, 32 15, 19 35, 19,
32, 39

19, 35,
28, 26

28, 26,
19

15, 17,
13, 16 15, 1, 19 6, 32, 13 32, 15 2, 26, 10 2, 25, 16

- 6, 19,
37, 18

12, 22,
15, 24

35, 24,
18, 5

35, 38,
19, 18

34, 23,
16, 18

19, 21,
11, 27 3, 1, 32 1, 35, 6,

27 2, 35, 6 28, 26,
30 19, 35 1, 15,

17, 28
15, 17,
13, 16

2, 29,
27, 28 35, 38 32, 2 12, 28,

35

+ 28, 27,
18, 31 3, 35, 31 10, 36,

23
10, 2,
22, 37

19, 22,
18 1, 4 19, 35,

16, 25 1, 6

+ 10, 35,
38

28, 27,
18, 38 10, 19 35, 20,

10, 6 4, 34, 19 19, 24,
26, 31 32, 15, 2 32, 2 19, 22,

31, 2 2, 35, 18 26, 10,
34

26, 35,
10

35, 2,
10, 34

19, 17,
34

20, 19,
30, 34

19, 35,
16 28, 2, 17 28, 35,

34

3, 38 + 35, 27,
2, 37 19, 10 10, 18,

32, 7 7, 18, 25 11, 10,
35 32 21, 22,

35, 2
21, 35,
2, 22 35, 32, 1 2, 19 7, 23 35, 3,

15, 23 2 28, 10,
29, 35

28, 27,
12, 31

28, 27,
18, 38

35, 27,
2, 31 + 15, 18,

35, 10
6, 3, 10,

24
10, 29,
39, 35

16, 34,
31, 28

35, 10,
24, 31

33, 22,
30, 40

10, 1,
34, 29

15, 34,
33

32, 28,
2, 24

2, 35,
34, 27 15, 10, 2 35, 10,

28, 24
35, 18,
10, 13

35, 10,
18

28, 35,
10, 23

10, 19 19, 10 + 24, 26,
28, 32

24, 28,
35

10, 28,
23 22, 10, 1 10, 21,

22 32 27, 22 35, 33 35 13, 23,
15

1 35, 20,
10, 6

10, 5,
18, 32

35, 18,
10, 39

24, 26,
28, 32 + 35, 38,

18, 16 10, 30, 4 24, 34,
28, 32

24, 26,
28, 18

35, 18,
34

35, 22,
18, 39

35, 28,
34, 4

4, 28,
10, 34 32, 1, 10 35, 28 6, 29 18, 28,

32, 10
24, 28,
35, 30

3, 35, 31 35 7, 18, 25 6, 3, 10,
24

24, 28,
35

35, 38,
18, 16 + 18, 3,

28, 40 13, 2, 28 33, 30 35, 33,
29, 31

3, 35,
40, 39

29, 1,
35, 27

35, 29,
25, 10

2, 32,
10, 25 15, 3, 29 3, 13,

27, 10
3, 27,
29, 18 8, 35 13, 29,

3, 27

36, 23 21, 11,
26, 31

10, 11,
35

10, 35,
29, 39 10, 28 10, 30, 4 21, 28,

40, 3 + 32, 3,
11, 23 11, 32, 1 27, 35,

2, 40
35, 2,
40, 26

27, 17,
40 1, 11 13, 35,

8, 24 13, 35, 1 27, 40,
28

11, 13,
27

1, 35,
29, 38

3, 6, 32 26, 32,
27

10, 16,
31, 28

24, 34,
28, 32 2, 6, 32 5, 11, 1,

23 + 28, 24,
22, 26

3, 33,
39, 10

6, 35,
25, 18

1, 13,
17, 34

1, 32,
13, 11 13, 35, 2 27, 35,

10, 34
26, 24,
32, 28

28, 2,
10, 34

10, 34,
28, 32

32, 2 13, 32, 2 35, 31,
10, 24

32, 26,
28, 18 32, 30 11, 32, 1 + 26, 28,

10, 36
4, 17,
34, 26

1, 32,
35, 23 25, 10 26, 2, 18 26, 28,

18, 23
10, 18,
32, 39

10, 2,
22, 37

19, 22,
31, 2

21, 22,
35, 2

33, 22,
19, 40 22, 10, 2 35, 18,

34
35, 33,
29, 31

27, 24,
2, 40

28, 33,
23, 26

26, 28,
10, 18 + 24, 35, 2 2, 25,

28, 39 35, 10, 2 35, 11,
22, 31

22, 19,
29, 40

22, 19,
29, 40 33, 3, 34 22, 35,

13, 24
19, 22,

18 2, 35, 18 21, 35,
2, 22 10, 1, 34 10, 21,

29 1, 22 3, 24,
39, 1

24, 2,
40, 39 3, 33, 26 4, 17,

34, 26 + 19, 1, 31 2, 21,
27, 1 2 22, 35,

18, 39

1, 4 27, 1,
12, 24 19, 35 15, 34,

33
32, 24,
18, 16

35, 28,
34, 4

35, 23,
1, 24

1, 35,
12, 18 24, 2 + 2, 5, 13,

16
35, 1,
11, 9 2, 13, 15 27, 26, 1 6, 28,

11, 1 8, 28, 1 35, 1,
10, 28

35, 34,
2, 10 2, 19, 13 28, 32,

2, 24
4, 10,
27, 22

4, 28,
10, 34 12, 35 17, 27,

8, 40
25, 13,
2, 34

1, 32,
35, 23

2, 25,
28, 39 2, 5, 12 + 12, 26,

1, 32
15, 34,
1, 16

32, 26,
12, 17

1, 34,
12, 3 15, 1, 28

15, 10,
32, 2

15, 1,
32, 19

2, 35,
34, 27

32, 1,
10, 25

2, 28,
10, 25

11, 10,
1, 16 10, 2, 13 25, 10 35, 10,

2, 16
1, 35,
11, 10

1, 12,
26, 15 + 7, 1, 4,

16
35, 1,
13, 11

34, 35,
7, 13 1, 32, 10

19, 1, 29 18, 15, 1 15, 10,
2, 13 35, 28 3, 35, 15 35, 13,

8, 24
35, 5, 1,

10
35, 11,
32, 31 1, 13, 31 15, 34,

1, 16
1, 16, 7,

4 + 15, 29,
37, 28 1 27, 34,

35
35, 28,
6, 37

20, 19,
30, 34

10, 35,
13, 2

35, 10,
28, 29 6, 29 13, 3,

27, 10 13, 35, 1 2, 26,
10, 34

26, 24,
32

22, 19,
29, 40 19, 1 27, 26,

1, 13
27, 9,
26, 24 1, 13 29, 15,

28, 37 + 15, 10,
37, 28 15, 1, 24 12, 17,

28
19, 35,

16
18, 1,
16, 10

35, 3,
15, 19

1, 18,
10, 24

35, 33,
27, 22

18, 28,
32, 9

3, 27,
29, 18

27, 40,
28, 8

26, 24,
32, 28

22, 19,
29, 28 2, 21 5, 28,

11, 29 2, 5 12, 26 1, 15 15, 10,
37, 28 + 34, 21 35, 18

28, 2, 27 23, 28 35, 10,
18, 5 35, 33 24, 28,

35, 30 35, 13 11, 27,
32

28, 26,
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ȑ事Î>40 ʊ TRIZ ΌОǯȞ 

Principle 1. Segmentation 

1. Divide an object into independent parts. 

§ Replace mainframe computer by personal computers. 

§ Replace a large truck by a truck and trailer. 

2. Use a work breakdown structure for a large project. 

3. Make an object easy to disassemble. 

§ Modular furniture 

4. Quick disconnect joints in plumbing 

5. Increase the degree of fragmentation or segmentation. 

§ Replace solid shades with Venetian blinds. 

6. Use powdered welding metal instead of foil or rod to get better penetration of the 

joint. 

Principle 2. Taking out 

1. Separate an interfering part or property from an object, or single out the only 

necessary part (or property) of an object. 

§ Locate a noisy compressor outside the building where compressed air is 

used. 

§ Use fiber optics or a light pipe to separate the hot light source from the 

location where light is needed. 

§ Use the sound of a barking dog, without the dog, as a burglar alarm. 

Principle 3. Local quality 

1. Change an object’s structure from uniform to non-uniform, change an external 

environment (or external influence) from uniform to non-uniform. 

§ Use a temperature, density, or pressure gradient instead of constant temperature, 

density or pressure. 

§ Make each part of an object function in conditions most suitable for its operation. 

§ Lunch box with special compartments for hot and cold solid foods and for 

liquids 

      (Part C continued on the next page.) 

§ Make each part of an object fulfill a different and useful function. 



	 �������������	
 
	

	

	

144	

	
§ Pencil with eraser 

§ Hammer with nail puller 

§ Multi-function tool that scales fish, acts as a pliers, a wire stripper, a flat-blade 

screwdriver, a Phillips screwdriver, manicure set, etc. 

Principle 4. Asymmetry 

1. A. Change the shape of an object from symmetrical to asymmetrical. 

§ Asymmetrical mixing vessels or asymmetrical vanes in 

symmetrical vessels improve mixing (cement trucks, cake mixers, 

blenders). 

2. Put a flat spot on a cylindrical shaft to attach a knob securely. 

3. If an object is asymmetrical, increase its degree of asymmetry. 

§ Change from circular O-rings to oval cross-section to specialized 

shapes to improve sealing. 

4. Use astigmatic optics to merge colors. 

Principle 5. Merging 

1. Bring closer together (or merge) identical or similar objects, assemble identical or 

similar parts to perform parallel operations. 

§ Personal computers in a network 

§ Thousands of microprocessors in a parallel processor computer 

§ Vanes in a ventilation system 

2. Electronic chips mounted on both sides of a circuit board or subassembly 

3. Make operations contiguous or parallel; bring them together in time. 

§ Link slats together in Venetian or vertical blinds. 

§ Medical diagnostic instruments that analyze multiple blood 

parameters simultaneously 

4. Mulching lawnmower 

Principle 6. Universality 

1. Make a part or object perform multiple functions; eliminate the need for other 

parts. 

§ Handle of a toothbrush contains toothpaste 

§ Child’s car safety seat converts to a stroller 
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§ Mulching lawnmower (Yes, it demonstrates both Principles 5 and 

6, Merging and Universality.) 

§ Team leader acts as recorder and timekeeper. 

2. CCD (Charge coupled device) with micro-lenses formed on the surface 

Principle 7. “Nested doll” 

1. Place one object inside another; place each object, in turn, inside the other. 

§ Measuring cups or spoons 

§ Russian dolls 

2. Portable audio system (microphone fits inside transmitter, which fits inside 

amplifier case) 

3. Make one part pass through a cavity in the other. 

§ Extending radio antenna 

§ Extending pointer 

§ Zoom lens 

§ Seat belt retraction mechanism 

4. Retractable aircraft landing gear stow inside the fuselage (also demonstrates 

Principle 15, Dynamism). 

Principle 8. Anti-weight 

1. To compensate for the weight of an object, merge it with other objects that 

provide lift. 

§ Inject foaming agent into a bundle of logs, to make it float better. 

2. Use helium balloon to support advertising signs. 

3. To compensate for the weight of an object, make it interact with the environment 

(e.g. use aerodynamic, hydrodynamic, buoyancy and other forces). 

§ Aircraft wing shape reduces air density above the wing, increases 

density below wing, 

to create lift. (This also demonstrates Principle 4, Asymmetry.) 

§ Vortex strips improve lift of aircraft wings. 

4. Hydrofoils lift ship out of the water to reduce drag. 

Principle 9. Preliminary anti-action 

1. If it will be necessary to do an action with both harmful and useful effects, this 
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action should be replaced with anti-actions to control harmful effects. 

§ Buffer a solution to prevent harm from extremes of pH. 

2. Create beforehand stresses in an object that will oppose known undesirable 

working stresses later on. 

§ Pre-stress rebar before pouring concrete. 

3. Masking anything before harmful exposure: Use a lead apron on parts of the body 

not being exposed to X-rays. Use masking tape to protect the part of an object not 

being painted 

Principle 10. Preliminary action 

1. Perform, before it is needed, the required change of an object (either fully or 

partially). 

§ Pre-pasted wall paper 

2. Sterilize all instruments needed for a surgical procedure on a sealed tray. 

3. Pre-arrange objects such that they can come into action from the most convenient 

place and without losing time for their delivery. 

§ Kanban arrangements in a Just-In-Time factory 

4. Flexible manufacturing cell 

Principle 11. Beforehand cushioning 

1. Prepare emergency means beforehand to compensate for the relatively low 

reliability of an object. 

§ Magnetic strip on photographic film that directs the developer to 

compensate for poor exposure 

§ Back-up parachute 

2. Alternate air system for aircraft instruments 

Principle 12. Equipotentiality 

1. In a potential field, limit position changes (e.g. change operating conditions to 

eliminate the need to raise or lower objects in a gravity field). 

§ Spring loaded parts delivery system in a factory 

§ Locks in a channel between 2 bodies of water (Panama Canal) 

2. “Skillets” in an automobile plant that bring all tools to the right position 

(also demonstrates Principle 10, Preliminary Action) 
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Principle 13. ‘The other way round’ 

1. Invert the action(s) used to solve the problem (e.g. instead of cooling an object, 

heat it). 

§ To loosen stuck parts, cool the inner part instead of heating the 

outer part. 

2. Bring the mountain to Mohammed, instead of bringing Mohammed to the 

mountain. 

3. (Part B continued on the next page.) 

4. Make movable parts (or the external environment) fixed, and fixed parts 

movable). 

§ Rotate the part instead of the tool. 

§ Moving sidewalk with standing people 

5. Treadmill (for walking or running in place) 

6. Turn the object (or process) ‘upside down’. 

§ Turn an assembly upside down to insert fasteners (especially 

screws). 

7. Empty grain from containers (ship or railroad) by inverting them. 

Principle 14. Spheroidality – Curvature 

1. Instead of using rectilinear parts, surfaces, or forms, use curvilinear ones; move 

from flat surfaces to spherical ones; from parts shaped as a cube (parallelepiped) 

to ball-shaped structures. 

§ Use arches and domes for strength in architecture. 

2. Use rollers, balls, spirals, domes. 

§ Spiral gear (Nautilus) produces continuous resistance for weight 

lifting. 

3. Ball point and roller point pens for smooth ink distribution 

4. Go from linear to rotary motion, use centrifugal forces. 

§ Produce linear motion of the cursor on the computer screen using a 

mouse or a trackball. 

§ Replace wringing clothes to remove water with spinning clothes in 

a washing machine. 
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5. Use spherical casters instead of cylindrical wheels to move furniture. 

Principle 15. Dynamics 

1. Allow (or design) the characteristics of an object, external environment, or 

process to change to be optimal or to find an optimal operating condition. 

§ Adjustable steering wheel (or seat, or back support, or mirror position…) 

      (Part B continued on the next page.) 

2. Divide an object into parts capable of movement relative to each other. 

§ The “butterfly” computer keyboard, (also demonstrates Principle 7, 

“Nested doll”.) 

3. If an object (or process) is rigid or inflexible, make it movable or adaptive. 

§ The flexible boroscope for examining engines 

4. The flexible sigmoidoscope, for medical examination 

Principle 16. Partial or excessive actions 

1. If 100 percent of an object is hard to achieve using a given solution method then, 

by using ‘slightly less’ or ‘slightly more’ of the same method, the problem may be 

considerably easier to solve. 

§ Over spray when painting, then remove excess. (Or, use a stencil–

this is an application of Principle 3, Local Quality and Principle 9, 

Preliminary anti-action). 

2. Fill, then “top off” when filling the gas tank of your car. 

Principle 17. Another dimension 

1. To move an object in two- or three-dimensional space. 

§ Infrared computer mouse moves in space, instead of on a surface, 

for presentations. 

2. Five-axis cutting tool can be positioned where needed. 

3. Use a multi-story arrangement of objects instead of a single-story arrangement. 

§ Cassette with 6 CD’s to increase music time and variety 

§ Electronic chips on both sides of a printed circuit board 

4. Employees “disappear” from the customers in a theme park, descend into a 

tunnel, and walk to their next assignment, where they return to the surface and 

magically reappear. 
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5. Tilt or re-orient the object, lay it on its side. 

§ Dump truck 

6. Use ‘another side’ of a given area. 

§ Stack microelectronic hybrid circuits to improve density. 

Principle 18. Mechanical vibration 

1. Cause an object to oscillate or vibrate. 

§ Electric carving knife with vibrating blades 

2. Increase its frequency (even up to the ultrasonic). 

§ Distribute powder with vibration. 

3. Use an object’s resonant frequency. 

§ Destroy gall stones or kidney stones using ultrasonic resonance. 

4. Use piezoelectric vibrators instead of mechanical ones. 

§ Quartz crystal oscillations drive high accuracy clocks. 

5. Use combined ultrasonic and electromagnetic field oscillations. 

§ Mixing alloys in an induction furnace 

Principle 19. Periodic action 

1. Instead of continuous action, use periodic or pulsating actions. 

§ Hitting something repeatedly with a hammer 

2. Replace a continuous siren with a pulsed sound. 

3. If an action is already periodic, change the periodic magnitude or frequency. 

§ Use Frequency Modulation to convey information, instead of 

Morse code. 

4. Replace a continuous siren with sound that changes amplitude and frequency. 

5. Use pauses between impulses to perform a different action. 

§ In cardio-pulmonary respiration (CPR) breathe after every 5 chest 

compressions. 

Principle 20. Continuity of useful action 

1. Carry on work continuously; make all prts of an object work at full load, all the 

time. 

§ Flywheel (or hydraulic system) stores energy when a vehicle stops, 

so the motor can keep running at optimum power. 
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2. Run the bottleneck operations in a factory continuously, to reach the optimum 

pace. (From theory of constraints, or takt time operations) 

3. Eliminate all idle or intermittent actions or work. 

§ Print during the return of a printer carriage–dot matrix printer, daisy wheel 

printers, inkjet printers. 

Principle 21. Skipping 

1. Conduct a process , or certain stages (e.g. destructible, harmful or hazardous 

operations) at high speed. 

§  Use a high speed dentist’s drill to avoid heating tissue. 

2. Cut plastic faster than heat can propagate in the material, to avoid deforming the 

shape. 

Principle 22. “Blessing in disguise” or “Turn Lemons into 

Lemonade” 

1. Use harmful factors (particularly, harmful effects of the environment or 

surroundings) to achieve a positive effect. 

§ Use waste heat to generate electric power. 

2. Recycle waste (scrap) material from one process as raw materials for another. 

3. Eliminate the primary harmful action by adding it to another harmful action to 

resolve the problem. 

§ Add a buffering material to a corrosive solution. 

4. Use a helium-oxygen mix for diving, to eliminate both nitrogen narcosis and 

oxygen poisoning from air and other nitrox mixes. 

5. Amplify a harmful factor to such a degree that it is no longer harmful. 

§ Use a backfire to eliminate the fuel from a forest fire. 

Principle 23. Feedback 

1. Introduce feedback (referring back, cross-checking) to improve a process or 

action. 

§ Automatic volume control in audio circuits 

§ Signal from gyrocompass is used to control simple aircraft 

autopilots. 

§ Statistical Process Control (SPC) — Measurements are used to 
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decide when to modify a process. (Not all feedback systems are 

automated!) 

2. Budgets –Measurements are used to decide when to modify a process. 

3. If feedback is already used, change its magnitude or influence. 

§  Change sensitivity of an autopilot when within 5 miles of an 

airport. 

§  Change sensitivity of a thermostat when cooling vs. heating, since 

it uses energy less efficiently when cooling. 

4. Change a management measure from budget variance to customer satisfaction. 

Principle 24. ‘Intermediary’ 

1. Use an intermediary carrier article or intermediary process. 

§ Carpenter’s nailset, used between the hammer and the nail 

2. Merge one object temporarily with another (which can be easily removed). 

§ Pot holder to carry hot dishes to the table 

Principle 25. Self-service 

1. Make an object serve itself by performing auxiliary helpful functions 

§ A soda fountain pump that runs on the pressure of the carbon 

dioxide that is used to “fizz” the drinks. This assures that drinks 

will not be flat, and eliminates the need for sensors. 

§ Halogen lamps regenerate the filament during use–evaporated 

material is redeposited. 

2. To weld steel to aluminum, create an interface from alternating thin strips of the 2 

materials. Cold weld the surface into a single unit with steel on one face and 

copper on the other, then use normal welding techniques to attach the steel object 

to the interface, and the interface to the aluminum. (This concept also has 

elements of Principle 24, Intermediary, and Principle 4, Asymmetry.) 

3. Use waste resources, energy, or substances. 

§ Use heat from a process to generate electricity: “Co-generation”. 

§ Use animal waste as fertilizer. 

4. Use food and lawn waste to create compost. 

Principle 26. Copying 
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1. Instead of an unavailable, expensive, fragile object, use simpler and inexpensive 

copies. 

§ Virtual reality via computer instead of an expensive vacation 

2. Listen to an audio tape instead of attending a seminar. 

3. Replace an object, or process with optical copies. 

§ Do surveying from space photographs instead of on the ground. 

§ Measure an object by measuring the photograph. 

4. Make sonograms to evaluate the health of a fetus, instead of risking damage by 

direct testing. 

5. If visible optical copies are already used, move to infrared or ultraviolet copies. 

§ Make images in infrared to detect heat sources, such as diseases in crops, 

or intruders in a security system. 

Principle 27. Cheap short-living objects 

1. Replace an inexpensive object with a multiple of inexpensive objects, comprising 

certain qualities (such as service life, for instance). 

§ Use disposable paper objects to avoid the cost of cleaning and storing 

durable objects. Plastic cups in motels, disposable diapers, many kinds of 

medical supplies. 

Principle 28 Mechanics substitution 

1. Replace a mechanical means with a sensory (optical, acoustic, taste or smell) 

means. 

§ Replace a physical fence to confine a dog or cat with an acoustic 

“fence” (signal audible to the animal). 

2. Use a bad smelling compound in natural gas to alert users to leakage, instead of a 

mechanical or electrical sensor. 

3. Use electric, magnetic and electromagnetic fields to interact with the object. 

§ To mix 2 powders, electrostatically charge one positive and the other 

negative .Either use fields to direct them, or mix them mechanically and 

let their acquired fields cause the grains of powder to pair up. 

4. Change from static to movable fields, from unstructured fields to those having 

structure. 
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§ Early communications used omnidirectional broadcasting. We now use 

antennas with very detailed structure of the pattern of radiation. 

5. Use fields in conjunction with field-activated (e.g. ferromagnetic) particles. 

§ Heat a substance containing ferromagnetic material by using varying 

magnetic field.When the temperature exceeds the Curie point, the material 

becomes paramagnetic, and no longer absorbs heat. 

Principle 29. Pneumatics and hydraulics 

1. Use gas and liquid parts of an object instead of solid parts (e.g. inflatable, filled 

with liquids, air cushion, hydrostatic, hydro-reactive). 

§ Comfortable shoe sole inserts filled with gel 

2. Store energy from decelerating a vehicle in a hydraulic system, then use the stored 

energy to accelerate later. 

Principle 30. Flexible shells and thin films 

1. Use flexible shells and thin films instead of three dimensional structures 

§ Use inflatable (thin film) structures as winter covers on tennis courts. 

2. Isolate the object from the external environment using flexible shells and thin 

films. 

§ Float a film of bipolar material (one end hydrophilic, one end hydrophobic) 

on a reservoir to limit evaporation. 

Principle 31. Porous materials 

1. Make an object porous or add porous elements (inserts, coatings, etc.). 

§ Drill holes in a structure to reduce the weight. 

2. If an object is already porous, use the pores to introduce a useful substance or 

function. 

§ Use a porous metal mesh to wick excess solder away from a joint. 

3. Store hydrogen in the pores of a palladium sponge. (Fuel “tank” for the hydrogen 

car–much safer than storing hydrogen gas) 

Principle 32. Color changes 

1. Change the color of an object or its external environment. 

§ Use safe lights in a photographic darkroom. 

2. Change the transparency of an object or its external environment. 
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§ Use photolithography to change transparent material to a solid mask for 

semiconductor processing. Similarly, change mask material from 

transparent to opaque for silk screen processing. 

Principle 33. Homogeneity 

1. Make objects interacting with a given object of the same material (or material 

with identical properties). 

§ Make the container out of the same material as the contents, to 

reduce chemical reactions. 

2. Make a diamond cutting tool out of diamonds. 

Principle 34. Discarding and recovering 

1. Make portions of an object that have fulfilled their functions go away (discard by 

dissolving, evaporating, etc.) or modify these directly during operation. 

§ Use a dissolving capsule for medicine. 

§ Sprinkle water on cornstarch-based packaging and watch it reduce 

its volume by more than 1000X! 

2. Ice structures: use water ice or carbon dioxide (dry ice) to make a template for a 

rammed earth structure, such as a temporary dam. Fill with earth, then, let the ice 

melt or sublime to leave the final structure. 

3. Conversely, restore consumable parts of an object directly in operation. 

§ Self-sharpening lawn mower blades 

4. Automobile engines that give themselves a “tune up” while running (the ones 

that say “100,000 miles between tune ups”) 

Principle 35. Parameter changes 

1. A. Change an object’s physical state (e.g. to a gas, liquid, or solid. 

§ Freeze the liquid centers of filled candies, then dip in melted 

chocolate, instead of handling the messy, gooey, hot liquid. 

2. Transport oxygen or nitrogen or petroleum gas as a liquid, instead of a gas, to 

reduce volume. 

3. Change the concentration or consistency. 

§ Liquid hand soap is concentrated and more viscous than bar soap at the 

point of use,making it easier to dispense in the correct amount and more 
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sanitary when shared by several people. 

4. Change the degree of flexibility. 

§ Use adjustable dampers to reduce the noise of parts falling into a 

container by restricting the motion of the walls of the container. 

5. Vulcanize rubber to change its flexibility and durability. 

6. Change the temperature. 

§ Raise the temperature above the Curie point to change a 

ferromagnetic substance to a paramagnetic substance. 

§ Raise the temperature of food to cook it. (Changes taste, aroma, 

texture, chemical properties, etc.) 

7. Lower the temperature of medical specimens to preserve them for later analysis. 

Principle 36. Phase transitions 

1. Use phenomena occurring during phase transitions (e.g. volume changes, loss or 

absorption of heat, etc.). 

§ Water expands when frozen, unlike most other liquids. Hannibal is 

reputed to have used this when marching on Rome a few thousand 

years ago. Large rocks blocked passages in the Alps. He poured 

water on them at night. The overnight cold froze the water, and the 

expansion split the rocks into small pieces which could be pushed 

aside. 

2. Heat pumps use the heat of vaporization and heat of condensation of a closed 

thermodynamic cycle to do useful work. 

Principle 37. Thermal expansion 

1. Use thermal expansion (or contraction) of materials. 

§ Fit a tight joint together by cooling the inner part to contract, heating the 

outer part to expand, putting the joint together, and returning to 

equilibrium. 

2. If thermal expansion is being used, use multiple materials with different 

coefficients 

of thermal expansion. 

§ The basic leaf spring thermostat: (2 metals with different coefficients of 
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expansion 

are linked so that it bends one way when warmer than nominal and the 

opposite way when 

cooler.) 

Principle 38. Strong oxidants 

1. Replace common air with oxygen-enriched air. 

§ Scuba diving with Nitrox or other non-air mixtures for extended 

endurance 

2. Replace enriched air with pure oxygen. 

§ Cut at a higher temperature using an oxy-acetylene torch. 

3. Treat wounds in a high pressure oxygen environment to kill anaerobic bacteria 

and aid healing. 

4. Expose air or oxygen to ionizing radiation. 

5. Use ionized oxygen. 

§ Ionize air to trap pollutants in an air cleaner. 

6. Replace ozonized (or ionized) oxygen with ozone. 

§ Speed up chemical reactions by ionizing the gas before use. 

Principle 39. Inert atmosphere 

1. Replace a normal environment with an inert one. 

§ Prevent degradation of a hot metal filament by using an argon atmosphere. 

2. Add neutral parts, or inert additives to an object. 

§ Increase the volume of powdered detergent by adding inert ingredients. 

This makes it easier to measure with conventional tools. 

Principle 40. Composite materials 

1. Change from uniform to composite (multiple) materials. 

§ Composite epoxy resin/carbon fiber golf club shafts are lighter, 

stronger, and more flexible than metal. Same for airplane parts. 

2. Fiberglass surfboards are lighter and more controllable and easier to form into a 

variety of shapes than wooden ones. 

 

 


