


¤ÇÒÁËÁÒÂ¢o§¡ÒÃ¾a²¹Ò¼ÅiµÀa³± �¤ÇÒÁËÁÒÂ¢o§¡ÒÃ¾a²¹Ò¼ÅiµÀa³± �

¡ÒÃ¾a²¹Ò¼ÅiµÀa³± �e» �¹¡ÃaºÇ¹¡ÒÃ·Õèe» �¹¡ÅÂu·¸ �ã¹¡ÒÃ¹íÒ¹Çµ¡
ÃÃÁÊÙ�ºÃiÉa·¸uÃ¡i¨ËÃ ืoe» �¹¡ÃaºÇ¹¡ÒÃÊÃ �Ò§¤ÇÒÁ¤í ¼ÅiµÀa³± �ãËÁ �
ãË �æ¡ �¼Ù�« ืéo « ึè§Êi¹¤ �Ò¹aé¹äÁä �́ÇÒ§¢ÒÂã¹µÅÒ´ã¹Åa¡É³a·Õè¼Åiµ¢ ึé¹ãËÁ�
ÁÒ¡ �o¹
¡ÃaºÇ¹¡ÒÃ¾a²¹Ò¼ÅiµÀa³± � ¤oื ¡ÃaºÇ¹¡ÒÃ·Õè¾a²¹Ò¼ÅiµÀa³± �
oÂ �Ò§ÁÕÃaºº e¾ ืèoÊÃ �Ò§¤ÇÒÁ¾oã¨ãË �æ¡ �¼Ù�ºÃioÀ¤µÒÁ¤ÇÒÁµ �o§¡ÒÃ·Õè
eÃÒ·ÃÒºËÃoื¤ÇÒÁµ �o§¡ÒÃ·ÕèeÃÒ¤Ò´¤ae¹ ¡ÒÃ¾a²¹Ò¼ÅiµÀa³± �e» �¹
¡ÒÃÃ �ÇÁÁ ืoÃaËÇ �Ò§¹a¡¡ÒÃµÅÒ´ ¹a¡e·¤o¹oÅÂÕ¡ÒÃoÒËÒÃ æÅa¹a¡
ÇiÈÇ¡ÃÃÁ æÅa·ÕÁ§Ò¹·ÕèºÃiÉa·¨a´µaé§¢ ึé¹



eËµu¼Å·Õèµ �o§¾a²¹Ò¼ÅiµÀa³± �ãËÁ �eËµu¼Å·Õèµ �o§¾a²¹Ò¼ÅiµÀa³± �ãËÁ �

¼ÅiµÀa³± �·u¡ª¹í ÁÕÇ§¨ÃªÕÇiµ¼ÅiµÀa³± �¼ÅiµÀa³± �·u¡ª¹í ÁÕÇ§¨ÃªÕÇiµ¼ÅiµÀa³± �

¤ÇÒÁµ �o§¡ÒÃ¢o§¼Ù�ºÃioÀ¤æÅaµÅÒ´e»ÅÕèÂ¹ä»¤ÇÒÁµ �o§¡ÒÃ¢o§¼Ù�ºÃioÀ¤æÅaµÅÒ´e»ÅÕèÂ¹ä»

¤ÇÒÁ¡ �ÒÇË¹ �Ò·Ò§e·¤o¹oÅÂÕ¤ÇÒÁ¡ �ÒÇË¹ �Ò·Ò§e·¤o¹oÅÂÕ

¡ÒÃæ¢ �§¢a¹·ÕèÊÙ§¢ ึé¹·aé§µÅÒ´ã¹»Ãae·ÈæÅaµ �Ò§»Ãae·È¡ÒÃæ¢ �§¢a¹·ÕèÊÙ§¢ ึé¹·aé§µÅÒ´ã¹»Ãae·ÈæÅaµ �Ò§»Ãae·È

¡®ÃaeºÕÂºãËÁ �æ¡®ÃaeºÕÂºãËÁ �æ

æÃ§¼Åa¡´a¹ÀÒÂã¹ºÃiÉa·æÃ§¼Åa¡´a¹ÀÒÂã¹ºÃiÉa·  eª �¹eª �¹  µ �o§¡ÒÃe¾ièÁÂo´¢ÒÂµ �o§¡ÒÃe¾ièÁÂo´¢ÒÂ  e¾ièÁe¾ièÁ
¡íÒäÃ¡íÒäÃ  µ �o§¡ÒÃe» �¹¼Ù�¹íÒµÅÒ´µ �o§¡ÒÃe» �¹¼Ù�¹íÒµÅÒ´    



Ê¶Ò¹¡ÒÃ³ �¢o§¼ÅiµÀa³± �ãËÁ �Ê¶Ò¹¡ÒÃ³ �¢o§¼ÅiµÀa³± �ãËÁ �

High Product Quality

Understanding of 

Consumerneed

Consistent Excution
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Senior Management 

Commitment

Clear and Compelling Vision
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¼ÅiµÀa³± �ãËÁ �¡Ç �Ò¼ÅiµÀa³± �ãËÁ �¡Ç �Ò  2020,,000 000 ª¹i´µ �o» �ª¹i´µ �o» �    



Ê¶Ò¹¡ÒÃ³ �¢o§¼ÅiµÀa³± �ãËÁ �Ê¶Ò¹¡ÒÃ³ �¢o§¼ÅiµÀa³± �ãËÁ �
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Limited Understanding of 

Market
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95% ¢o§¼ÅiµÀa³± �ãËÁ �·ÕèäÁ �»ÃaÊº¼ÅÊíÒeÃç¨



Why not success?Why not success?

Lack of Consumer Benefit

Duplication (Lack of Innovation)

Insufficient Product Marketing

Inadequate Market Research

Lack of Support During Roll-out

Poor Product Quality

Inadequate Funding

Lack of Strategic Focus



EnchancingEnchancing New Product SuccessNew Product Success

Product Quality and Consumer Appeal

Marketing Programs

Clear Category and Consumer Strategy

Store-level Support

Communication to Distributors

Understanding of Market Impact



»ÃaeÀ·¢o§¼Å iµÀ a³± �»ÃaeÀ·¢o§¼Å iµÀ a³± �

ที่มา : http://en.wikipedia.org/wiki/Image:TypesOfNewProducts.svg [2006]



AnsoffAnsoff ProductProduct--MarketMarket GridGrid

ที่มา ; http://www.marketing-magic.biz/mm5-images/ansoff.gif [2006]



»ÃaeÀ·¢o§¡ÒÃ¾ a²¹Ò¼Å iµÀ a³± �»ÃaeÀ·¢o§¡ÒÃ¾ a²¹Ò¼Å iµÀ a³± �

¡ÒÃ»Ã aº»Ã u§ºÃÃ¨ uÀ a³± �¡ÒÃ»Ã aº»Ã u§ºÃÃ¨ uÀ a³± �

¡ÒÃ»Ã aº»Ã u§¼Å iµÀ a³± �¡ÒÃ»Ã aº»Ã u§¼Å iµÀ a³± �  ��  æº �§oo¡e»�¹æº �§oo¡e»�¹
¡ÒÃe»ÅÕèÂ¹æ»Å§e©¾ÒaÅ a¡É³aæÅaÃÙ»Ã�Ò§¡ÒÃe»ÅÕèÂ¹æ»Å§e©¾ÒaÅ a¡É³aæÅaÃÙ»Ã�Ò§

¡ÒÃ»Ãaº»Ãu§¡ÃÃÁÇi¸Õ¡ÒÃ¼Å iµ¡ÒÃ»Ãaº»Ãu§¡ÃÃÁÇi¸Õ¡ÒÃ¼Å iµ

¡ÒÃ»Ãaº»Ãu§ÊÙµÃ¼Å iµÀa³± �¡ÒÃ»Ãaº»Ãu§ÊÙµÃ¼Å iµÀa³± �

¡ÒÃ¾ a²¹Ò¼Å iµÀ a³± �ãËÁ �¡ÒÃ¾ a²¹Ò¼Å iµÀ a³± �ãËÁ �



¢ aé¹µo¹¡ÒÃ¾ a²¹Ò¼Å iµÀ a³± �¢ aé¹µo¹¡ÒÃ¾ a²¹Ò¼Å iµÀ a³± �
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¡ÒÃÊÃ �Ò§¤ÇÒÁ¤ i´æÅa¡ÒÃ¤ a´eÅoื¡¤ÇÒÁ¤ i´¡ÒÃÊÃ �Ò§¤ÇÒÁ¤ i´æÅa¡ÒÃ¤ a´eÅoื¡¤ÇÒÁ¤ i´

æËÅ �§¤ÇÒÁ¤i´¼Å iµÀ a³± � 
¤ÇÒÁ¤ i´¼Å iµÀ a³± �ãËÁ �o´ÂÁÒ¡ÁÒ¨Ò¡¤ÇÒÁ¡ �ÒÇË¹ �Ò·Ò§´ �Ò¹e·¤o¹oÅÂÕ

æÅa¤ÇÒÁµ �o§¡ÒÃ¢o§¼Ù�ºÃ ioÀ¤æÅaµÅÒ´ o´Â»¡µ iÁ a¡ãª � 25 -50 
¤ÇÒÁ¤ í ÊíÒËÃ aº¼Å iµÀ a³± �ãËÁ �·Õèä´ �Ã aº¤ÇÒÁÊíÒeÃç̈  1 ¼Å iµÀ a³± � ¡ÒÃÊÃ �Ò§
¤ÇÒÁ¤ í oÒ¨ä´ �ÁÒ¨Ò¡æËÅ �§µ �Ò§ eª �¹ ÀÒÂã¹ºÃ iÉ a· Ê i¹¤ �Ò·ÕèÇÒ§¢ÒÂã¹µÅÒ´
æÅa¡ÒÃe½ �Ò´Ùo¦É³ÒÊ i¹¤ �Ò eo¡ÊÒÃ·Ò§¡ÒÃ¤�ÒæÅaeo¡ÊÒÃ·Ò§ÇiªÒ¡ÒÃ ¡ÒÃ
ºÃ i¡ÒÃ¢ �oÁÙÅ¨Ò¡ºÃ iÉ a··ÕèÈ ึ¡ÉÒÊ i¹¤ �ÒÇÒ§µÅÒ´ãËÁ � ¡ÒÃ»Ãaª uÁæÅa¡ÒÃ
Ê aÁÀÒÉ³ �¼Ù�ºÃ ioÀ¤ ºÃ iÉ a·¼Ù�̈ íÒË¹ �ÒÂÇ aµ¶ u´ iº ÀÒª¹aºÃÃ¨ uæÅae¤Ã ืèo§¨ a¡Ã
e¤Ã ืèo§Áoื æÅaÁËÒÇ i·ÂÒÅ aÂ



¡ÒÃÃa´ÁÊÁo§¡ÒÃÃa´ÁÊÁo§

¡ÒÃÇie¤ÃÒaË �Å a¡É³a¢o§¼Å iµÀa³± �¡ÒÃÇie¤ÃÒaË �Å a¡É³a¢o§¼Å iµÀa³± �

¡ÒÃÇie¤ÃÒaË �ª �o§Ç�Ò§ã¹µÅÒ´¡ÒÃÇie¤ÃÒaË �ª �o§Ç�Ò§ã¹µÅÒ´

¡ÒÃÇie¤ÃÒaË �¤ÇÒÁµ�o§¡ÒÃ¢o§¼Ù�ºÃ ioÀ¤¡ÒÃÇie¤ÃÒaË �¤ÇÒÁµ�o§¡ÒÃ¢o§¼Ù�ºÃ ioÀ¤

Grid AnalysisGrid Analysis

¡ÒÃoÀ i»ÃÒÂ¡Åu�Á¡ÒÃoÀ i»ÃÒÂ¡Åu�Á

¡ÒÃÊaÁÀÒÉ³ �eª i§Å ึ¡ÃÒÂºu¤¤Å¡ÒÃÊaÁÀÒÉ³ �eª i§Å ึ¡ÃÒÂºu¤¤Å

e·¤¹ i¤¡ÒÃÊÃ �Ò§æ¹Ç¤i´¼Å iµÀ a³± �ãËÁ �e·¤¹ i¤¡ÒÃÊÃ �Ò§æ¹Ç¤i´¼Å iµÀ a³± �ãËÁ �



BrainstormingBrainstorming

¡ÒÃÃa´Á¤ÇÒÁ¤i´¡ÒÃÃa´Á¤ÇÒÁ¤i´  e»�¹e·¤¹i¤·Õèãª�ÊÃ �Ò§ÊÃÃ¤�æ¹Ç¤ÇÒÁ¤i´e»�¹e·¤¹i¤·Õèãª�ÊÃ �Ò§ÊÃÃ¤�æ¹Ç¤ÇÒÁ¤i´  ËÃ ืoæ¡�ä¢»�ËÒËÃ ืoæ¡�ä¢»�ËÒ
Ë¹ ึè§æË¹ ึè§æ  o´Â¡ÒÃ»Ãaª uÁ¡Å u�Á¢o§ÊÁÒª i¡o´Â¡ÒÃ»Ãaª uÁ¡Å u�Á¢o§ÊÁÒª i¡  55--1010¤¹¤¹

¼Ù� í́Òe¹i¹¡ÒÃ¼Ù� í́Òe¹i¹¡ÒÃ  

Ê¶Ò¹·ÕèÊ¶Ò¹·Õè  ou»¡Ã³ �ou»¡Ã³ �

o¨·Â�o¨·Â�

ÃÙ»æººÃÙ»æºº



Focus groupFocus group

¡ÒÃoÀ i»ÃÒÂ¡Åu�Á¡ÒÃoÀ i»ÃÒÂ¡Åu�Á  ¹ iÂÁãª�ã¹¡ÒÃÈึ¡ÉÒ¾Äµi¡ÃÃÁæÅa¤ÇÒÁµ�o§¡ÒÃ¢o§¹ iÂÁãª�ã¹¡ÒÃÈึ¡ÉÒ¾Äµi¡ÃÃÁæÅa¤ÇÒÁµ�o§¡ÒÃ¢o§
¼Ù�ºÃ ioÀ¤¼Ù�ºÃ ioÀ¤  ÃÇÁ·aé§Å a¡É³a¢o§¼Å iµÀa³± �·Õè¼Ù�ºÃ ioÀ¤µ�o§¡ÒÃÃÇÁ·aé§Å a¡É³a¢o§¼Å iµÀa³± �·Õè¼Ù�ºÃ ioÀ¤µ�o§¡ÒÃ    



Individual inIndividual in--depth interviewdepth interview

e»�¹Çi Õ̧¡ÒÃÈ ึ¡ÉÒ¼Ù�ºÃ ioÀ¤o´Âãª �¡ÃaºÇ¹¡ÒÃÊ¹·¹ÒÃaËÇ�Ò§º u¤¤Åe»�¹Çi Õ̧¡ÒÃÈ ึ¡ÉÒ¼Ù�ºÃ ioÀ¤o´Âãª �¡ÃaºÇ¹¡ÒÃÊ¹·¹ÒÃaËÇ�Ò§º u¤¤Å  2 2 º u¤¤Åº u¤¤Å  
«ึè§¤ืo¼Ù�Ê aÁÀÒÉ³ �·ÕèÁÕ¤ÇÒÁªíÒ¹Ò«ึè§¤ืo¼Ù�Ê aÁÀÒÉ³ �·ÕèÁÕ¤ÇÒÁªíÒ¹Ò  æÅa¼Ù�Ã aº¡ÒÃÊaÁÀÒÉ³ �·ÕèÃ aº¡ÒÃ¤a´eÅ ืo¡æÅa¼Ù�Ã aº¡ÒÃÊaÁÀÒÉ³ �·ÕèÃ aº¡ÒÃ¤a´eÅ ืo¡
oÂ �Ò§e¨Òa¨§oÂ �Ò§e¨Òa¨§  ¡ÒÃÊ¹·¹Òãª�eÇÅÒ»ÃaÁÒ³¡ÒÃÊ¹·¹Òãª�eÇÅÒ»ÃaÁÒ³  3030--90 90 ¹Ò·Õ¹Ò·Õ  eËÁÒa¡aº¡ÒÃeËÁÒa¡aº¡ÒÃ
¹íÒä»ãª�ÊíÒÃÇ¨¢�oÁÙÅÊíÒËÃ aº¾a²¹Ò¼Å iµÀa³± �·ÕèÁÕ¡ÒÃãª�e»�¹Ê�Ç¹µaÇ¹íÒä»ãª�ÊíÒÃÇ¨¢�oÁÙÅÊíÒËÃ aº¾a²¹Ò¼Å iµÀa³± �·ÕèÁÕ¡ÒÃãª�e»�¹Ê�Ç¹µaÇ  e¾ÃÒae¾ÃÒa
ÊÒÁÒÃ¶e¨ÒaÅ ึ¡ÃÒÂÅaeo ÕÂ´ä �́ÁÒ¡¡Ç�ÒÊÒÁÒÃ¶e¨ÒaÅ ึ¡ÃÒÂÅaeo ÕÂ´ä �́ÁÒ¡¡Ç�Ò  «ึè§ºÒ§Ë aÇ¢�oäÁ �oÒ¨¾Ù´¤uÂã¹¡ÒÃ«ึè§ºÒ§Ë aÇ¢�oäÁ �oÒ¨¾Ù´¤uÂã¹¡ÒÃ
Ê¹·¹Òæºº¡Åu�Áä �́Ê¹·¹Òæºº¡Åu�Áä �́



¡ÒÃÇ ie¤ÃÒaË �ª �o§Ç �Ò§ã¹µÅÒ´¡ÒÃÇ ie¤ÃÒaË �ª �o§Ç �Ò§ã¹µÅÒ´



¡ÒÃÇ ie¤ÃÒaË �Å a¡É³a¢o§¼Å iµÀ a³± �¡ÒÃÇ ie¤ÃÒaË �Å a¡É³a¢o§¼Å iµÀ a³± �

Å a¡É³a·Ò§»ÃaÊÒ·ÊaÁ¼aÊÅ a¡É³a·Ò§»ÃaÊÒ·ÊaÁ¼aÊ  eª �¹eª �¹  ÊÕÊÕ  ¡Å iè¹¡Å iè¹  ÃÊÃÊ  e¹ ืéoÊ aÁ¼aÊe¹ ืéoÊ aÁ¼aÊ

Å a¡É³a·Ò§¡ÒÂÀÒ¾Å a¡É³a·Ò§¡ÒÂÀÒ¾  eª �¹eª �¹  ¢o§eËÅÇ¢o§eËÅÇ  ¢o§æË �§¢o§æË �§  ¼§¼§

Ê �Ç¹»Ãa¡oº·Ò§e¤ÁÕÊ �Ç¹»Ãa¡oº·Ò§e¤ÁÕ  eª �¹eª �¹  ä¢Á a¹ä¢Á a¹  ¹éíÒ¹éíÒ  

¤u³¤�Ò·Ò§oÒËÒÃ¤u³¤�Ò·Ò§oÒËÒÃ  eª �¹eª �¹  o»ÃµÕ¹o»ÃµÕ¹  ä¢Á a¹ä¢Á a¹  ãÂoÒËÒÃãÂoÒËÒÃ  ÇiµÒÁ i¹ÇiµÒÁ i¹

oÒÂ u¡ÒÃe¡çºÃ a¡ÉÒoÒÂ u¡ÒÃe¡çºÃ a¡ÉÒ  --  oÒÂ u¡ÒÃe¡çºÊÙ§Ê u´¢o§¼Å iµÀa³± �ª¹i´¹aé¹oÒÂ u¡ÒÃe¡çºÊÙ§Ê u´¢o§¼Å iµÀa³± �ª¹i´¹aé¹

¡ÃaºÇ¹¡ÒÃæ»ÃÃÙ»·Õèãª�¡ÃaºÇ¹¡ÒÃæ»ÃÃÙ»·Õèãª�  eª �¹eª �¹  æª �æ¢ç§æª�æ¢ç§  ·íÒæË �§·íÒæË �§  oºoº  ·o´·o´

ÃÙ»æººÃÙ»æºº  eª �¹eª �¹  ÃÙ»Ã �Ò§ÃÙ»Ã �Ò§  ÃÙ»·Ã§ÃÙ»·Ã§  ºÃÃ¨ uÀ a³± �ºÃÃ¨ uÀ a³± �



¡ÒÃÇ ie¤ÃÒaË �¤ÇÒÁµ �o§¡ÒÃ¢o§¼Ù�ºÃ ioÀ¤¡ÒÃÇ ie¤ÃÒaË �¤ÇÒÁµ �o§¡ÒÃ¢o§¼Ù�ºÃ ioÀ¤

¤ÇÒÁÊa´Ç¡¤ÇÒÁÊa´Ç¡  eª �¹eª �¹  ¾¡¾Ò§�ÒÂ¾¡¾Ò§�ÒÂ  ãª�§ �ÒÂãª�§ �ÒÂ  

»ÃaoÂª¹ �µ�oÊ u¢ÀÒ¾»ÃaoÂª¹ �µ�oÊ u¢ÀÒ¾  eª �¹eª �¹  ¤u³¤�Ò·Ò§oÒËÒÃ¤u³¤�Ò·Ò§oÒËÒÃ  ÊÒÃµ�Ò¹o¹ uÁÙÅoiÊÃaÊÒÃµ�Ò¹o¹ uÁÙÅoiÊÃa  ÏÅÏÏÅÏ

ÃÒ¤ÒÃÒ¤Ò  eª �¹eª �¹  ÃÒ¤Ò¶Ù¡¡Ç�Ò·�o§µÅÒ´ÃÒ¤Ò¶Ù¡¡Ç�Ò·�o§µÅÒ´

¤ÇÒÁ»Åo´ÀaÂ¤ÇÒÁ»Åo´ÀaÂ  eª �¹eª �¹  äÁ �ãª�ÊÕ¼ÊÁoÒËÒÃäÁ �ãª�ÊÕ¼ÊÁoÒËÒÃ  äÁ �ÁÕÊÒÃµ¡¤�Ò§äÁ �ÁÕÊÒÃµ¡¤�Ò§  äÁ �ÁÕ¨ uÅ i¹·äÁ �ÁÕ¨ uÅ i¹·ÃÕÂ �ÃÕÂ �¡�ooÃ¤¡�ooÃ¤

Å a¡É³a·Ò§»ÃaÊÒ·ÊaÁ¼aÊÅ a¡É³a·Ò§»ÃaÊÒ·ÊaÁ¼aÊ  eª �¹eª �¹  e»ÃÕéÂÇe»ÃÕéÂÇ  ËÇÒ¹ËÇÒ¹  Á a¹Á a¹  e¤çÁe¤çÁ  ¹ u�Á¹ u�Á  eË¹ÕÂÇeË¹ÕÂÇ  ÏÅÏÏÅÏ

¤ÇÒÁÀÒ¤ÀÙÁ iã¨¤ÇÒÁÀÒ¤ÀÙÁ iã¨  eª �¹eª �¹  ¡i¹æÅ �Ço¡�ËÃÙ¡i¹æÅ �Ço¡�ËÃÙ  ÁÕÃÊ¹ iÂÁÁÕÃÊ¹ iÂÁ  ¡i¹æÅ �ÇÀÒ¤ÀÙÁ iã¨ã¹¤ÇÒÁe»�¹ªÒµi¡i¹æÅ �ÇÀÒ¤ÀÙÁ iã¨ã¹¤ÇÒÁe»�¹ªÒµi

¤ÇÒÁ¾ ึ§¾oã¨Ê�Ç¹ºu¤¤Å¤ÇÒÁ¾ ึ§¾oã¨Ê �Ç¹ºu¤¤Å  eª �¹eª �¹  ¡i¹æÅ �ÇÃÙ»Ã �Ò§ÊÇÂ¡i¹æÅ �ÇÃÙ»Ã �Ò§ÊÇÂ  ¡i¹æÅ �ÇË¹�ÒµÒe»Å �§»Å aè§¡i¹æÅ �ÇË¹�ÒµÒe»Å �§»Å aè§



¡ÒÃ¤á eÅoื¡æ¹Ç¤i´¼Å iµÀ a³± �¡ÒÃ¤á eÅoื¡æ¹Ç¤i´¼Å iµÀ a³± �

¡ÒÃ¤a´eÅ ืo¡æ¹Ç¤i´¼Å iµÀa³± �¡ÒÃ¤a´eÅ ืo¡æ¹Ç¤i´¼Å iµÀa³± �  (idea screening) (idea screening) e»�¹¡ÒÃ¾i¨ÒÃ³ÒÇ�Òe»�¹¡ÒÃ¾i¨ÒÃ³ÒÇ�Ò
ºÃ iÉa·ÊÒÁÒÃ¶·íÒ¼Å iµÀa³± �¹ aé¹æºÃ iÉa·ÊÒÁÒÃ¶·íÒ¼Å iµÀa³± �¹ aé¹æ  ä �́ËÃ ืoäÁ �ä �́ËÃ ืoäÁ �  ¼Å iµÀa³± �¨a·íÒµÅÒ´ä �́ËÃoืäÁ �¼Å iµÀa³± �¨a·íÒµÅÒ´ä �́ËÃoืäÁ �  
¼Ù�ºÃ ioÀ¤¨aä �́Ã aº»ÃaoÂª¹�¨Ò¡¼Å iµÀa³± �ËÃ ืoäÁ �¼Ù�ºÃ ioÀ¤¨aä �́Ã aº»ÃaoÂª¹�¨Ò¡¼Å iµÀa³± �ËÃ ืoäÁ �  ¨a·íÒ¡íÒäÃãË �ºÃ iÉa·e·�ÒäËÃ �¨a·íÒ¡íÒäÃãË �ºÃ iÉa·e·�ÒäËÃ�  
oÂ �Ò§äÃ¡çµÒÁæ¹Ç¤i´¨aµ�o§Êo´¤Å �o§¡aºe»�ÒËÁÒÂæÅa¢ �o¨íÒ¡a´¢o§ºÃ iÉa·oÂ �Ò§äÃ¡çµÒÁæ¹Ç¤i´¨aµ�o§Êo´¤Å �o§¡aºe»�ÒËÁÒÂæÅa¢ �o¨íÒ¡a´¢o§ºÃ iÉa··Õè·Õè
¡íÒË¹´äÇ�¡�o¹eÃ ièÁo¤Ã§¡ÒÃ¡íÒË¹´äÇ�¡�o¹eÃ ièÁo¤Ã§¡ÒÃ



¡ÒÃ¾ a²¹Òæ¹Ç¤i´¼Å iµÀ a³± �¡ÒÃ¾ a²¹Òæ¹Ç¤i´¼Å iµÀ a³± �

¡ÒÃ¾a²¹Òæ¹Ç¤i´¼Å iµÀa³± �¡ÒÃ¾a²¹Òæ¹Ç¤i´¼Å iµÀa³± �  (product concept development) (product concept development) 
e»�¹¡ÒÃ¹íÒ¤ÇÒÁ¤i´¼Å iµÀa³± �·Õè¼�Ò¹¡ÒÃ¤a´eÅ ืo¡æÅ �ÇÁÒ¾ a²¹Òe»�¹æ¹Ç¤i´e»�¹¡ÒÃ¹íÒ¤ÇÒÁ¤i´¼Å iµÀa³± �·Õè¼�Ò¹¡ÒÃ¤a´eÅ ืo¡æÅ �ÇÁÒ¾ a²¹Òe»�¹æ¹Ç¤i´  
«ึè§¨ao i̧ºÒÂÃÒÂÅaeo ÕÂ´¢o§¼Å iµÀa³± �µÒÁ·Õè¼Ù�ºÃ ioÀ¤µ�o§¡ÒÃãË �e»�¹«ึè§¨ao i̧ºÒÂÃÒÂÅaeo ÕÂ´¢o§¼Å iµÀa³± �µÒÁ·Õè¼Ù�ºÃ ioÀ¤µ�o§¡ÒÃãË �e»�¹  
¤u³Å a¡É³a¢o§¼Å iµÀa³± �¤u³Å a¡É³a¢o§¼Å iµÀa³± �  »ÃaoÂª¹�»ÃaoÂª¹�  µíÒæË¹�§·Ò§¡ÒÃµÅÒ´¢o§¼Å iµÀa³± �µíÒæË¹�§·Ò§¡ÒÃµÅÒ´¢o§¼Å iµÀa³± �  



µ aÇoÂ �Ò§æ¹Ç¤ í ¼Å iµÀ a³± �·ÕèãË �¼Ù�ºÃ ioÀ¤e» �¹¼Ù�¾ ï ÒÃ³Òµ aÇoÂ �Ò§æ¹Ç¤ í ¼Å iµÀ a³± �·ÕèãË �¼Ù�ºÃ ioÀ¤e» �¹¼Ù�¾ ï ÒÃ³Ò

¼Å iµÀ a³±�ãËÁ �ÊíÒËÃ aºÃÒ´Ë¹�ÒäoÈ¡ÃÕÁ·íÒ �́ÇÂ¼ÅäÁ� 
(new fruit salad ice-cream topping) ãª�
¼ÅäÁ �¨Ã i§æ äÁ�ãÊ�ÊÕæÅa¡Å iè¹ ãª�e»�¹¼ÅiµÀ a³±�·ÕèÃÒ´Ë¹�Ò
·aèÇä»¡aºäoÈ¡ÃÕÁËÃ ืo¨aÃÒ´Ë¹�Ò¢¹ÁËÇÒ¹o ืè¹¡çä �́



¡ÒÃ·´Êoºæ¹Ç¤i´¼Å iµÀ a³± �¡ÒÃ·´Êoºæ¹Ç¤i´¼Å iµÀ a³± �

¡ÒÃ·´Êoºæ¹Ç¤i´¼Å iµÀa³± �¡ÒÃ·´Êoºæ¹Ç¤i´¼Å iµÀa³± �  (product concept testing)(product concept testing)  e»�¹¡ÒÃe»�¹¡ÒÃ
¹íÒæ¹Ç¤i´¼Å iµÀa³± �·Õè¨ a´·íÒ¢ ึé¹ÁÒä»·´Êoº¡aºµÅÒ´e»�ÒËÁÒÂ¹íÒæ¹Ç¤i´¼Å iµÀa³± �·Õè¨ a´·íÒ¢ ึé¹ÁÒä»·´Êoº¡aºµÅÒ´e»�ÒËÁÒÂ  e¾ ืèoãª�e¾ ืèoãª�
»Ãa¡oº¡ÒÃµa´Êi¹ã¨Ç�Ò¤ÇÃ·íÒ¡ÒÃ¾a²¹Ò¼Å iµÀa³± �µaÇ¹ÕéËÃ ืoäÁ �»Ãa¡oº¡ÒÃµa´Êi¹ã¨Ç�Ò¤ÇÃ·íÒ¡ÒÃ¾a²¹Ò¼Å iµÀa³± �µaÇ¹ÕéËÃ ืoäÁ �  o´Â·aèÇä»o´Â·aèÇä»
¤íÒ¶ÒÁ·Õèãª�ã¹¡ÒÃ·´Êoº¤íÒ¶ÒÁ·Õèãª�ã¹¡ÒÃ·´Êoº  eª �¹eª �¹  ¼Å iµÀa³± �ÊÒÁÒÃ¶µoºÊ¹o§¤ÇÒÁµ�o§¡ÒÃ¼Å iµÀa³± �ÊÒÁÒÃ¶µoºÊ¹o§¤ÇÒÁµ�o§¡ÒÃ
¼Ù�ºÃ ioÀ¤¼Ù�ºÃ ioÀ¤  ·aÈ¹¤µiµ�o¼Å iµÀa³± �·aÈ¹¤µiµ�o¼Å iµÀa³± �  æÅa¾Äµi¡ÃÃÁ·Õ¤Ò´Ç�Ò¨ae»�¹ã¹¡ÒÃ«ืéoæÅaæÅa¾Äµi¡ÃÃÁ·Õ¤Ò´Ç�Ò¨ae»�¹ã¹¡ÒÃ«ืéoæÅa
ãª�¼Å iµÀa³± �ãª�¼Å iµÀa³± �  ÃÇÁ·aé§¤ÇÒÁ¤u�Á¤�ÒeÁ ืèoe·ÕÂº¡aºÃÒ¤ÒÃÇÁ·aé§¤ÇÒÁ¤u�Á¤�ÒeÁ ืèoe·ÕÂº¡aºÃÒ¤Ò



¡ÒÃoo¡æºº¢�o¡íÒË¹´¼Å iµÀ a³± �¡ÒÃoo¡æºº¢�o¡íÒË¹´¼Å iµÀ a³± �

¡ÒÃoo¡æºº¢�o¡íÒË¹´¼Å iµÀa³± �¡ÒÃoo¡æºº¢�o¡íÒË¹´¼Å iµÀa³± �  (product design specification) (product design specification) 
¢�o¡íÒË¹´ �́Ò¹¼Å iµÀa³± �¢�o¡íÒË¹´ �́Ò¹¼Å iµÀa³± �

¢�o¡íÒË¹´ �́Ò¹Çaµ¶u íº¢�o¡íÒË¹´ �́Ò¹Çaµ¶u íº

¢�o¡íÒË¹´ �́Ò¹¡ÃaºÇ¹¡ÒÃæ»ÃÃÙ»¢�o¡íÒË¹´ �́Ò¹¡ÃaºÇ¹¡ÒÃæ»ÃÃÙ»

¢�o¡íÒË¹´ �́Ò¹ºÃÃ¨ uÀa³± �¢�o¡íÒË¹´ �́Ò¹ºÃÃ¨ uÀa³± �

¢�o¡íÒË¹´ �́Ò¹¡ÒÃµÅÒ´¢�o¡íÒË¹´ �́Ò¹¡ÒÃµÅÒ´



¼Å iµÀ a³± �ÃÒ´Ë¹ �ÒäoÈ¡ÃÕÁ¼ÅäÁ �¼Å iµÀ a³± �ÃÒ´Ë¹ �ÒäoÈ¡ÃÕÁ¼ÅäÁ �

ºÃÃ¨ uã¹ËÅo´¾ÅÒÊµi¡·ÕèºÕºä �́¢¹Ò´ 300 ÁÅ.
ãª�¡aºäoÈ¡ÃÕÁËÃ ืoæ¾¹e¤�¡
ÁÕ¤ÇÒÁ¢�¹Ë¹ื´ (Viscosity) eª �¹e ṌÂÇ¡aº¼Å iµÀa³± �»ÃaeÀ·e ṌÂÇ¡aº·Õè
ÇÒ§¢ÒÂã¹·�o§µÅÒ´
e»�¹¼Å iµÀa³± �¸ÃÃÁªÒµi
ÁÕ¼ÅäÁ�¨Ã i§æ 
æ¤ÅoÃÕµèíÒ
äÁ �ãÊ�ÊÕ
«ืéoo´Â¤Ãoº¤Ã aÇ
ÃÒ¤Ò 20-30 ºÒ·



¡ÒÃ¾ a²¹Ò¼Å iµÀ a³± �µ �¹æºº¡ÒÃ¾ a²¹Ò¼Å iµÀ a³± �µ �¹æºº

¡ÒÃ¾a²¹Ò¼Å iµÀa³± �µ�¹æºº¡ÒÃ¾a²¹Ò¼Å iµÀa³± �µ�¹æºº  (prototype product development) (prototype product development) 
ÊÃ �Ò§¼Å iµÀa³± �µ�¹æºº¨Ò¡æ¹Ç¤i´¼Å iµÀa³± �æÅa¢ �o¡íÒË¹´·Õèä �́ÁÕ¡ÒÃÊÃ �Ò§¼Å iµÀa³± �µ�¹æºº¨Ò¡æ¹Ç¤i´¼Å iµÀa³± �æÅa¢ �o¡íÒË¹´·Õèä �́ÁÕ¡ÒÃ
oo¡æººäÇ�oo¡æººäÇ�  o´ÂoÒÈ aÂ¡ÒÃÇÒ§æ¼¹¡ÒÃ·´Åo§o´ÂoÒÈ aÂ¡ÒÃÇÒ§æ¼¹¡ÒÃ·´Åo§  o´Âµ�o§ÁÕ¡ÒÃÈ ึ¡ÉÒÇaµ¶u íºo´Âµ�o§ÁÕ¡ÒÃÈ ึ¡ÉÒÇaµ¶u íº
æÅaÊÀÒÇaã¹¡ÒÃæ»ÃÃÙ»æÅaÊÀÒÇaã¹¡ÒÃæ»ÃÃÙ»  ¼Å iµÀa³± �µ�¹æºº·Õè¾ a²¹Òµ�o§¼�Ò¹¡ÒÃ·´Êoº¼Å iµÀa³± �µ�¹æºº·Õè¾ a²¹Òµ�o§¼�Ò¹¡ÒÃ·´Êoº
¤u³ÀÒ¾µÒÁ·Õè¡íÒË¹´äÇ�¤u³ÀÒ¾µÒÁ·Õè¡íÒË¹´äÇ�



¡ÒÃÇÒ§æ¼¹¡ÒÃµÅÒ´æÅa¹íÒ¼Å iµÀ a³± �oo¡ÊÙ�µÅÒ´¡ÒÃÇÒ§æ¼¹¡ÒÃµÅÒ´æÅa¹íÒ¼Å iµÀ a³± �oo¡ÊÙ�µÅÒ´

¼Å iµÀa³± �·Õè¼�Ò¹¡ÒÃ·´Êoº¡ÒÃÂoÁÃ aº¢o§¼Ù�ºÃ ioÀ¤æÅ �Ç¼Å iµÀa³± �·Õè¼�Ò¹¡ÒÃ·´Êoº¡ÒÃÂoÁÃ aº¢o§¼Ù�ºÃ ioÀ¤æÅ �Ç  ¨íÒe»�¹µ�o§ÁÕ¡ÒÃ¨íÒe»�¹µ�o§ÁÕ¡ÒÃ
·´ÊoºµÅÒ´e¾ ืèoãË �æ¹�ã¨Ç�Ò¼Å iµÀa³± �¨a»ÃaÊº¤ÇÒÁÊíÒeÃç¨eÁ ืèoÇÒ§¨íÒË¹ �·´ÊoºµÅÒ´e¾ืèoãË �æ¹�ã¨Ç�Ò¼Å iµÀa³± �¨a»ÃaÊº¤ÇÒÁÊíÒeÃç¨eÁ ืèoÇÒ§¨íÒË¹ �ÒÂÒÂ
¤Ù�¡aº¼Å iµÀa³± �¤Ù�æ¢�§¤Ù�¡aº¼Å iµÀa³± �¤Ù�æ¢�§

¡ÒÃ¹íÒ¼Å iµÀa³± �oo¡ÊÙ�µÅÒ´¡ÒÃ¹íÒ¼Å iµÀa³± �oo¡ÊÙ�µÅÒ´  µ�o§ÁÕ¡ÒÃÇÒ§æ¼¹¡ÒÃµÅÒ´·Õè Ṍµ�o§ÁÕ¡ÒÃÇÒ§æ¼¹¡ÒÃµÅÒ´·Õè Ṍ  Á ieª �¹¹aé¹Á ieª �¹¹aé¹
¼Å iµÀa³± �æÁ �¨aÁÕ¤u³ÀÒ¾ Ṍe¾ÕÂ§ã´¼Å iµÀa³± �æÁ �¨aÁÕ¤u³ÀÒ¾ Ṍe¾ÕÂ§ã´  ¡çäÁ �oÒ¨»ÃaÊº¤ÇÒÁÊíÒeÃç¨ä �́¡çäÁ �oÒ¨»ÃaÊº¤ÇÒÁÊíÒeÃç¨ä �́  æÅaæÅa
ËÅ a§¨Ò¡¹íÒ¼Å iµÀa³± �oo¡ÊÙ�µÅÒ´æÅ �Çµ�o§ÁÕ¡ÒÃ»ÃaeÁ i¹¼ÅÊíÒeÃç¨¢o§ËÅ a§¨Ò¡¹íÒ¼Å iµÀa³± �oo¡ÊÙ�µÅÒ´æÅ �Çµ�o§ÁÕ¡ÒÃ»ÃaeÁ i¹¼ÅÊíÒeÃç¨¢o§
¼Å iµÀa³± � �́ÇÂ¼Å iµÀa³± � �́ÇÂ



e·¤¹ i¤ã¹¡ÒÃ¾a²¹Ò¼Å iµÀ a³± �e·¤¹ i¤ã¹¡ÒÃ¾a²¹Ò¼Å iµÀ a³± �

ÃÕÃÕeÇiÃ �Êeo¹¨ ie¹ÕÂÃ i§eÇiÃ �Êeo¹¨ ie¹ÕÂÃ i§  (reverse engineering) (reverse engineering) ËÁÒÂ¶ ึ§ËÁÒÂ¶ ึ§  ¡ÒÃ¶o´æºº¡ÒÃ¶o´æºº  
ËÃ ืo¡ÒÃ·íÒ«éíÒæººÁÕÂ u·¸Çi Õ̧ËÃ ืo¡ÒÃ·íÒ«éíÒæººÁÕÂ u·¸Çi Õ̧  ¹ aè¹¤ืo·íÒãË � Ṍ¡Ç�Òe íÁ«ึè§ÁÒ¡¡Ç�Ò¡ÒÃ¹ aè¹¤ืo·íÒãË � Ṍ¡Ç�Òe íÁ«ึè§ÁÒ¡¡Ç�Ò¡ÒÃ¡�o»¡�o»»��µÃ§æ»��µÃ§æ  
o´ÂäÁ� á´æ»Å§o´ÂäÁ� á´æ»Å§  ÃÕÃÕeÇiÃ �Êeo¹¨ ie¹ÕÂÃ i§eÇiÃ �Êeo¹¨ ie¹ÕÂÃ i§e»�¹e·¤¹i¤ã¹¡ÒÃ¾a²¹Ò¼Å iµÀa³± �e»�¹e·¤¹i¤ã¹¡ÒÃ¾a²¹Ò¼Å iµÀa³± �  µ�Ò§µ�Ò§
¨Ò¡e·¤¹i¤o ืè¹·ÕèÃÕ¨Ò¡e·¤¹i¤o ืè¹·ÕèÃÕeÇiÃ �Êeo¹¨ ie¹ÕÂÃ i§eÇiÃ �Êeo¹¨ ie¹ÕÂÃ i§µ�o§ÁÕ¼Å iµÀa³± �ÁÒãË �¶o´æººµ�o§ÁÕ¼Å iµÀa³± �ÁÒãË �¶o´æºº



¢ aé¹µo¹¡ÒÃ·íÒÃÕ¢ aé¹µo¹¡ÒÃ·íÒÃÕeÇ iÃ �Êeo¹¨ ie¹ÕÂÃ i§eÇ iÃ �Êeo¹¨ ie¹ÕÂÃ i§

1.1. ¡ÒÃ¼�Òæºº¡ÒÃ¼�Òæºº

2.2. ¡ÒÃ¶o´æºº¡ÒÃ¶o´æºº

3.3. ¡ÒÃÅo¡æºº¡ÒÃÅo¡æºº

4.4. ¡ÒÃÊÃ �Ò§æºº¡ÒÃÊÃ �Ò§æºº

5.5. ¡ÒÃ¾ a²¹ÒÃÙ»æºº¡ÒÃ¾ a²¹ÒÃÙ»æºº



¢ aé¹µo¹¡ÒÃ·íÒÃÕ¢ aé¹µo¹¡ÒÃ·íÒÃÕeÇ iÃ �Êeo¹¨ ie¹ÕÂÃ i§eÇ iÃ �Êeo¹¨ ie¹ÕÂÃ i§

6.6. ¡ÒÃ·´Åo§¼Å iµµÒÁæºº·Õè»Ã aº»Ã u§¡ÒÃ·´Åo§¼Å iµµÒÁæºº·Õè»Ã aº»Ã u§

7.7. ¡ÒÃ·´Êoº¡ÒÃãª �§Ò¹¡ÒÃ·´Êoº¡ÒÃãª �§Ò¹

8.8. ¡ÒÃ»Ã aº»Ã u§ËÃ ืoæ¡ �ä¢æºº¡ÒÃ»Ã aº»Ã u§ËÃ ืoæ¡ �ä¢æºº

9.9. ¡ÒÃ¼Å iµ¨Ã i§¡ÒÃ¼Å iµ¨Ã i§

10.10. ¡ÒÃeµÃÕÂÁ¡ÒÃ´ �Ò¹¡ÒÃµÅÒ´¡ÒÃeµÃÕÂÁ¡ÒÃ´ �Ò¹¡ÒÃµÅÒ´



¡ÒÃ¼ �Òæºº¡ÒÃ¼ �Òæºº

e»�¹¢aé¹µo¹¡ÒÃæ¡�æºº·ÕÅa¢ aé¹µo¹ËÃ ืo·ÕÅaª ié¹e¾ ืèo¡ÒÃºa¹·ึ¡ÀÒ¾e»�¹¢aé¹µo¹¡ÒÃæ¡�æºº·ÕÅa¢ aé¹µo¹ËÃ ืo·ÕÅaª ié¹e¾ ืèo¡ÒÃºa¹·ึ¡ÀÒ¾  
æÅa¡ÒÃeÃÕÂ§ª ié¹Ê�Ç¹¨Ò¡ �́Ò¹¹o¡ä»Âa§ �́Ò¹ã¹oÂ �Ò§ÁÕÃaººeÃÕÂ¡Ç�ÒæÅa¡ÒÃeÃÕÂ§ª ié¹Ê�Ç¹¨Ò¡ �́Ò¹¹o¡ä»Âa§ �́Ò¹ã¹oÂ�Ò§ÁÕÃaººeÃÕÂ¡Ç�Ò  ¡ÒÃ¼�Òæºº¡ÒÃ¼�Òæºº  
(operation)(operation) ��  Çie¤ÃÒaË �Ê �Ç¹»Ãa¡oºo´Â¡ÒÃÇa´¤�Ò·aé§·Ò§¡ÒÂÀÒ¾Çie¤ÃÒaË �Ê �Ç¹»Ãa¡oºo´Â¡ÒÃÇa´¤�Ò·aé§·Ò§¡ÒÂÀÒ¾  e¤ÁÕe¤ÁÕ      
¨ uÅ i¹·¨ uÅ i¹·ÃÕÂ �ÃÕÂ �æÅa»ÃaÊÒ·ÊaÁ¼aÊæÅa»ÃaÊÒ·ÊaÁ¼aÊ



¡ÒÃ¶o´æºº¡ÒÃ¶o´æºº

e»�¹¢aé¹µo¹¡ÒÃ¶o´ªié¹Ê�Ç¹·ÕèÅaª ié¹¨Ò¡¹o¡ä»ã¹e»�¹¢aé¹µo¹¡ÒÃ¶o´ªié¹Ê�Ç¹·ÕèÅaª ié¹¨Ò¡¹o¡ä»ã¹  o´ÂÇÒ§eÃÕÂ§oÂ �Ò§ÁÕo´ÂÇÒ§eÃÕÂ§oÂ �Ò§ÁÕ
Ãaººe¾ ืèoÊa´Ç¡ã¹¡ÒÃÅo¡æººæÅa¡ÒÃ»Ãa¡oº¡Å aº¤ื¹ÊÀÒ¾ÀÒÂËÅ a§Ãaººe¾ ืèoÊa´Ç¡ã¹¡ÒÃÅo¡æººæÅa¡ÒÃ»Ãa¡oº¡Å aº¤ื¹ÊÀÒ¾ÀÒÂËÅ a§    ¡ÒÃ¡ÒÃ
¶o´æººã¹ouµÊÒË¡ÃÃÁoÒËÒÃ¶o´æººã¹ouµÊÒË¡ÃÃÁoÒËÒÃ  e»�¹¡ÒÃ¹íÒ¢ �oÁÙÅ·Õèä �́¨Ò¡¡ÒÃ¼�ÒæººÁÒe»�¹¡ÒÃ¹íÒ¢ �oÁÙÅ·Õèä �́¨Ò¡¡ÒÃ¼�ÒæººÁÒ
Çie¤ÃÒaË �æÅaÊ a§e¤ÃÒaË �ã¹¡ÒÃ¶o´æººÇie¤ÃÒaË �æÅaÊ a§e¤ÃÒaË �ã¹¡ÒÃ¶o´æºº  æÅ �ÇÊÃ u»¼Å¡ÒÃ¶o´æººe¾ ืèo¡íÒË¹´æÅ �ÇÊÃ u»¼Å¡ÒÃ¶o´æººe¾ ืèo¡íÒË¹´  
product conceptproduct concept



¡ÒÃÅo¡æºº¡ÒÃÅo¡æºº

¡ÒÃÅo¡æºº¡ÒÃÅo¡æºº  (copying)(copying)  e»�¹¢aé¹µo¹µ�¹æe»�¹¢aé¹µo¹µ�¹æ  ã¹¡ÒÃ í́Òe¹ i¹§Ò¹ãË �ã¹¡ÒÃ í́Òe¹ i¹§Ò¹ãË �
¤Å �ÒÂ¢o§e íÁ¤Å �ÒÂ¢o§e íÁ  ÁÕ¡ÒÃe¡çºÃÒÂÅaeo ÕÂ´µ�Ò§æãË �¤ÃºÁÕ¡ÒÃe¡çºÃÒÂÅaeo ÕÂ´µ�Ò§æãË �¤Ãº  e¾ ืèoe»�¹¢�oÁÙÅã¹¡ÒÃ»Ãaº»Ã u§e¾ ืèoe»�¹¢�oÁÙÅã¹¡ÒÃ»Ãaº»Ã u§  
á´æ»Å§á´æ»Å§  µ�oeµiÁµ�oeµiÁ  ã¹ouµÊÒË¡ÃÃÁoÒËÒÃ¨a¹íÒ¢ �oÁÙÅ·Õèä �́¨Ò¡¡ÒÃ¶o´æººÁÒãª�ã¹ouµÊÒË¡ÃÃÁoÒËÒÃ¨a¹íÒ¢ �oÁÙÅ·Õèä �́¨Ò¡¡ÒÃ¶o´æººÁÒãª�

Åo¡æººæÅ�ÇÊÃ u»¼Å¡ÒÃÅo¡æººe¾ ืèo¡íÒË¹´¢�o¡íÒË¹´¢o§¼Å iµÀa³± �Åo¡æººæÅ�ÇÊÃ u»¼Å¡ÒÃÅo¡æººe¾ ืèo¡íÒË¹´¢�o¡íÒË¹´¢o§¼Å iµÀa³± �  
(product specification)(product specification)



¡ÒÃÊÃ �Ò§æºº¡ÒÃÊÃ �Ò§æºº

ã¹¢aé¹¹ÕéÁÕ¡ÒÃÊÃ �Ò§æººã¹¢aé¹¹ÕéÁÕ¡ÒÃÊÃ �Ò§æºº  (built(built--up) up) æÅaµ�oeµiÁãË �eËÁÒaÊÁ¡ aº¡ÒÃæÅaµ�oeµiÁãË �eËÁÒaÊÁ¡ aº¡ÒÃ
¹íÒä»ãª�»ÃaoÂª¹�¹íÒä»ãª�»ÃaoÂª¹�  o´Â¨a¹íÒ¢ �oÁÙÅ¨Ò¡¡ÒÃÅo¡æººÁÒãª�o´Â¨a¹íÒ¢ �oÁÙÅ¨Ò¡¡ÒÃÅo¡æººÁÒãª�  ¼ÅÊÃ u»¢o§¡ÒÃÊÃ �Ò§¼ÅÊÃ u»¢o§¡ÒÃÊÃ �Ò§
æºº¨a¹íÒä»ãª�¼Å iµ¼Å iµÀa³± �µ�¹æººæºº¨a¹íÒä»ãª�¼Å iµ¼Å iµÀa³± �µ�¹æºº  (prototype product)(prototype product)



¡ÒÃ¾ a²¹ÒÃÙ»æºº¡ÒÃ¾ a²¹ÒÃÙ»æºº

e»�¹¡ÒÃ¾a²¹Ò¼Å iµÀa³± �e»�¹¡ÒÃ¾a²¹Ò¼Å iµÀa³± �  (development) (development) ·ÕèeËÁÒa¡aºµÅÒ´·ÕèeËÁÒa¡aºµÅÒ´  o´Âo´Â
¹íÒ¼Å iµÀa³± �µ�¹æººÁÒ¾a²¹Òæºº¹íÒ¼Å iµÀa³± �µ�¹æººÁÒ¾ a²¹Òæºº  Çie¤ÃÒaË �æÅ �ÇÊÃ u»¼Åe¾ ืèo»Ã aº»Ã u§æ¡�ä¢Çie¤ÃÒaË �æÅ �ÇÊÃ u»¼Åe¾ ืèo»Ã aº»Ã u§æ¡�ä¢
¼Å iµÀa³± �µ�¹æºº¼Å iµÀa³± �µ�¹æºº



¡ÒÃ·´Åo§¼Å iµµÒÁæºº·Õè»Ã aº»Ã u§¡ÒÃ·´Åo§¼Å iµµÒÁæºº·Õè»Ã aº»Ã u§

·íÒ¡ÒÃ·´Åo§¼Å iµµÒÁæºº·Õèä �́æ¡�ä¢ á´æ»Å§ãË�ÊÁ¡ aº¡ÒÃãª �§Ò¹æÅ �Ç·íÒ¡ÒÃ·´Åo§¼Å iµµÒÁæºº·Õèä �́æ¡�ä¢ á´æ»Å§ãË�ÊÁ¡ aº¡ÒÃãª �§Ò¹æÅ �Ç  
o´Â¹íÒ¢ �oÁÙÅ·Õèä �́¨Ò¡¡ÒÃ¾a²¹ÒÃÙ»æººÁÒ·´Åo§¼Å iµµÒÁæºº·Õè»Ã aº»Ã u§o´Â¹íÒ¢ �oÁÙÅ·Õèä �́¨Ò¡¡ÒÃ¾a²¹ÒÃÙ»æººÁÒ·´Åo§¼Å iµµÒÁæºº·Õè»Ã aº»Ã u§  
ÊÃ u»¼Åe¾ ืèoãª�¼Å iµã¹eª i§¾Ò³ iªÂ �µ�oä»ÊÃ u»¼Åe¾ ืèoãª�¼Å iµã¹eª i§¾Ò³ iªÂ �µ�oä»



¡ÒÃ·´Êoº¡ÒÃãª �§Ò¹¡ÒÃ·´Êoº¡ÒÃãª �§Ò¹

ÊíÒËÃ aºã¹ouµÊÒË¡ÃÃÁoÒËÒÃ¹íÒ¼Å iµÀa³± �·Õè·´Åo§¼Å iµÁÒ·´ÊoºÊíÒËÃ aºã¹ouµÊÒË¡ÃÃÁoÒËÒÃ¹íÒ¼Å iµÀa³± �·Õè·´Åo§¼Å iµÁÒ·´Êoº
¡ÒÃãª�§Ò¹¡ÒÃãª�§Ò¹  e»�¹¡ÒÃ¹íÒ¼Å iµÀa³± �·Õè¾ a²¹ÒæÅ �Çä»·´Êoº¤u³ÊÁº aµiæÅa¤u³ÀÒ¾e»�¹¡ÒÃ¹íÒ¼Å iµÀa³± �·Õè¾ a²¹ÒæÅ �Çä»·´Êoº¤u³ÊÁº aµiæÅa¤u³ÀÒ¾
¡aº¼Ù�ºÃ ioÀ¤¡aº¼Ù�ºÃ ioÀ¤  



¡ÒÃ»Ã aº»Ã u§ËÃoืæ¡ �ä¢æºº¡ÒÃ»Ã aº»Ã u§ËÃoืæ¡ �ä¢æºº

eÁ ืèo¹íÒ¼Å iµÀa³± �·Õè·´Åo§¼Å iµä»ãª�§Ò¹ÀÒ¤Ê¹ÒÁeÁ ืèo¹íÒ¼Å iµÀa³± �·Õè·´Åo§¼Å iµä»ãª�§Ò¹ÀÒ¤Ê¹ÒÁ  ËÒ¡ÁÕ»�ËÒµ�o§¨´ËÒ¡ÁÕ»�ËÒµ�o§¨´
º a¹·ึ¡æÅa¹íÒä»»Ã aº»Ã u§æ¡�ä¢ãË �Ê i¹¤�ÒÁÕ¤ÇÒÁÊÁºÙÃ³ �º a¹·ึ¡æÅa¹íÒä»»Ã aº»Ã u§æ¡�ä¢ãË �Ê i¹¤�ÒÁÕ¤ÇÒÁÊÁºÙÃ³ �  æÅaãª�§Ò¹ä �́æÅaãª�§Ò¹ä �́  



¡ÒÃ¼Å iµ¨Ã i§¡ÒÃ¼Å iµ¨Ã i§

e»�¹¢aé¹µo¹¡ÒÃ¼Å iµ¨Ã i§e»�¹¢aé¹µo¹¡ÒÃ¼Å iµ¨Ã i§  (product start(product start--up) up) ã¹eª i§ u̧Ã¡i¨ã¹eª i§ u̧Ã¡i¨  e¾ ืèoãË �e¾ ืèoãË �
ä �́¼Å iµÀa³± �ä»·íÒ¡ÒÃµÅÒ´ä �́¼Å iµÀa³± �ä»·íÒ¡ÒÃµÅÒ´  ÁÕ¡ÒÃ«ืéoÁÕ¡ÒÃ«ืéo  ¡ÒÃ¢ÒÂ¡ÒÃ¢ÒÂ  æÅa¡ÒÃ¹íÒä»ãª�ÊíÒËÃ aº¼Å iµ¨Ã i§æÅa¡ÒÃ¹íÒä»ãª�ÊíÒËÃ aº¼Å iµ¨Ã i§
ã¹ouµÊÒË¡ÃÃÁoÒËÒÃã¹ouµÊÒË¡ÃÃÁoÒËÒÃ  



¡ÒÃeµÃÕÂÁ¡ÒÃ´ �Ò¹¡ÒÃµÅÒ´¡ÒÃeµÃÕÂÁ¡ÒÃ´ �Ò¹¡ÒÃµÅÒ´

ä �́æ¡�¡ÒÃÇie¤ÃÒaË �eº ืéo§µ�¹·Ò§ u̧Ã¡i¨ä �́æ¡�¡ÒÃÇie¤ÃÒaË �eº ืéo§µ�¹·Ò§ u̧Ã¡i¨  Çie¤ÃÒaË �µ�¹·u¹Çie¤ÃÒaË �µ�¹·u¹  ·´ÊoºµÅÒ´·´ÊoºµÅÒ´
ËÃ ืo·´Åo§¢ÒÂËÃ ืo·´Åo§¢ÒÂ  (test market) (test market) ¡ÒÃeµÃÕÂÁ¡ÒÃ �́Ò¹¡ÅÂu· �̧¡�o¹»Å �oÂ¡ÒÃeµÃÕÂÁ¡ÒÃ �́Ò¹¡ÅÂu· �̧¡�o¹»Å �oÂ
¼Å iµÀa³± �ÊÙ�µÅÒ´¼Å iµÀa³± �ÊÙ�µÅÒ´  (product lunch)(product lunch)



¡ÒÃ·´Êoº·Ò§»ÃaÊÒ·Ê aÁ¼ aÊã¹§Ò¹¾ a²¹Ò¼Å iµÀ a³± �¡ÒÃ·´Êoº·Ò§»ÃaÊÒ·Ê aÁ¼ aÊã¹§Ò¹¾ a²¹Ò¼Å iµÀ a³± �

11..¡ÒÃ¾ a²¹Ò¼Å iµÀ a³± �ãËÁ �¡ÒÃ¾ a²¹Ò¼Å iµÀ a³± �ãËÁ � ::  ãª�e·¤¹i¤¡ÒÃÇi e¤ÃÒaË�eªi§¾ÃÃ³¹Òãª�e·¤¹i¤¡ÒÃÇi e¤ÃÒaË�eªi§¾ÃÃ³¹Ò  Ê�Ç¹¡ÒÃ·´Êoº¡ÒÃÊ�Ç¹¡ÒÃ·´Êoº¡ÒÃ
ÂoÁÃaº¹aé¹ÂoÁÃaº¹aé¹  ¨aãª�·´Êoºã¹ÅíÒ áºµ �oÁÒo´ÂÈ ึ¡ÉÒÇ�Ò¨aãª�·´Êoºã¹ÅíÒ áºµ �oÁÒo´ÂÈ ึ¡ÉÒÇ�Ò  ¼Ù�ºÃioÀ¤ãË�¡ÒÃÂoÁÃaº¼Å iµÀa³± �·Õè¼Ù�ºÃioÀ¤ãË�¡ÒÃÂoÁÃaº¼Å iµÀa³± �·Õè
¼Å iµ¢ึé¹ÁÒãËÁ �ËÃืoäÁ �¼Å iµ¢ึé¹ÁÒãËÁ �ËÃืoäÁ �  

22..Product matchingProduct matching: : Çaµ¶u»ÃaÊ§¤�¢o§Çaµ¶u»ÃaÊ§¤�¢o§  product matching product matching ¡çe¾ืèo·Ç¹ÊoºÇ�Ò¡çe¾ืèo·Ç¹ÊoºÇ�Ò  
äÁ �ÁÕ¤ÇÒÁæµ¡µ�Ò§·ÕèÃaºÃÙ�ä �́ÃaËÇ�Ò§¼Å iµÀa³± �·´ÊoºæÅa¼Å iµÀa³± �ÁÒµäÁ �ÁÕ¤ÇÒÁæµ¡µ�Ò§·ÕèÃaºÃÙ�ä �́ÃaËÇ�Ò§¼Å iµÀa³± �·´ÊoºæÅa¼Å iµÀa³± �ÁÒµÃ°Ò¹Ã°Ò¹  eª�¹eª�¹  ¡ÒÃ¡ÒÃ
Å´¤�Òãª�¨ �ÒÂÅ§æÅa¡ÒÃ·´æ·¹ �́ÇÂÊ�Ç¹¼ÊÁª¹i´ãËÁ �Å´¤�Òãª�¨ �ÒÂÅ§æÅa¡ÒÃ·´æ·¹ �́ÇÂÊ�Ç¹¼ÊÁª¹i´ãËÁ �  ¡ÒÃ·´ÊoºæÂ¡¤ÇÒÁæµ¡µ�Ò§eªi§¡ÒÃ·´ÊoºæÂ¡¤ÇÒÁæµ¡µ�Ò§eªi§
Çie¤ÃÒaË�Çie¤ÃÒaË�  eª�¹eª�¹  triangle triangle æÅaæÅa  duo duo �� trio test trio test ¨a¶Ù¡¹íÒÁÒãª�·´Êoº¨a¶Ù¡¹íÒÁÒãª�·´Êoº  

33..¡ÒÃ»Ã aº»Ã u§¼Å iµÀ a³± �¡ÒÃ»Ã aº»Ã u§¼Å iµÀ a³± � ::  o´Â¡ÒÃãª �o´Â¡ÒÃãª �  hedonic test hedonic test e¾ ืèoÇ ie¤ÃÒaË �Ç �Òe¾ ืèoÇ ie¤ÃÒaË �Ç �Ò  ¼Å iµÀ a³± �·Õè¼Å iµÀ a³± �·Õè
»Ã aº»Ã u§¢ ึé¹ÁÒãËÁ �¹ aé¹»Ã aº»Ã u§¢ ึé¹ÁÒãËÁ �¹ aé¹  ä �́Ãaº¤ÇÒÁªoºÁÒ¡¡Ç�Ò¼Å iµÀa³± �¤Çº¤uÁËÃืoÊÙµÃ áé§e íÁä �́Ãaº¤ÇÒÁªoºÁÒ¡¡Ç�Ò¼Å iµÀa³± �¤Çº¤uÁËÃืoÊÙµÃ áé§e íÁ



Ê¶ iµ iã¹§Ò¹¾ a²¹Ò¼Å iµÀ a³± �Ê¶ iµ iã¹§Ò¹¾ a²¹Ò¼Å iµÀ a³± �

¡ÒÃ¾a²¹Ò¼Å iµÀa³± �¡ÒÃ¾a²¹Ò¼Å iµÀa³± �  Ê �Ç¹ãË�æÅ �Çã¹·u¡¢aé¹µo¹Á a¡¨aÁÕ¡ÒÃ¹íÒÊ¶ iµiä»ãª�e¡ืoºÊ �Ç¹ãË�æÅ �Çã¹·u¡¢aé¹µo¹Á a¡¨aÁÕ¡ÒÃ¹íÒÊ¶ iµiä»ãª�e¡ืoº
·u¡¢aé¹µo¹äÁ �Ç�Ò¨ae»�¹Ê¶ iµioÂ �Ò§§ �ÒÂ·u¡¢aé¹µo¹äÁ �Ç�Ò¨ae»�¹Ê¶ iµioÂ �Ò§§ �ÒÂ  ¨¹¶ ึ§Ê¶ iµi·Õè«aº«�o¹¨¹¶ ึ§Ê¶ iµi·Õè«aº«�o¹  o´ÂÁÕo´ÂÁÕ
Çaµ¶u»ÃaÊ§¤�ËÅ a¡¤ืoÇaµ¶u»ÃaÊ§¤�ËÅ a¡¤ืo  ãª�»Ãa¡oº¡ÒÃµa´Êi¹ã¨ã¹æµ�Åa¢ aé¹µo¹Ç�Ò¨aeÅ ืo¡ãª�»Ãa¡oº¡ÒÃµa´Êi¹ã¨ã¹æµ�Åa¢ aé¹µo¹Ç�Ò¨aeÅ ืo¡
¼Å iµÀa³± �¼Å iµÀa³± �  ËÃ ืoµaÇæ»Ãã´ÁÒ·íÒ¡ÒÃÈ ึ¡ÉÒËÃืoÁÒ·íÒ¡ÒÃ¾ a²¹Òã¹¢aé¹µo¹ËÃ ืoµaÇæ»Ãã´ÁÒ·íÒ¡ÒÃÈ ึ¡ÉÒËÃืoÁÒ·íÒ¡ÒÃ¾ a²¹Òã¹¢aé¹µo¹
µ�oä»µ�oä»  ((µaÇoÂ �Ò§Ê¶iµi·Õè¹ iÂÁãª �ã¹¡ÒÃ¾a²¹Ò¼Å iµÀa³± �æµ�Åa¢ aé¹µo¹ Ù́ä �́ã¹µaÇoÂ �Ò§Ê¶iµi·Õè¹ iÂÁãª �ã¹¡ÒÃ¾a²¹Ò¼Å iµÀa³± �æµ�Åa¢ aé¹µo¹ Ù́ä �́ã¹ªÕ·ªÕ·
·Õèæ¨¡·Õèæ¨¡))



e·¤¹ i¤·Õèãª �ã¹¡ÒÃ¾a²¹ÒÊÙµÃæÅa¡ÃaºÇ¹¡ÒÃ¼Å iµe·¤¹ i¤·Õèãª �ã¹¡ÒÃ¾a²¹ÒÊÙµÃæÅa¡ÃaºÇ¹¡ÒÃ¼Å iµ

o»Ãæ¡ÃÁeª i§eÊ �¹µÃ§o»Ãæ¡ÃÁeª i§eÊ �¹µÃ§  (linear programming)(linear programming)

æ¼¹¡ÒÃ·´Åo§æºº¼ÊÁæ¼¹¡ÒÃ·´Åo§æºº¼ÊÁ  (mixture design)(mixture design)

¡ÒÃ·´Åo§æººæ¿¤·oeÃÕÂÅ¡ÒÃ·´Åo§æººæ¿¤·oeÃÕÂÅ  (factorial experiment)(factorial experiment)

Çi Õ̧¡ÒÃ¾ืé¹¼iÇµoºÊ¹o§Çi Õ̧¡ÒÃ¾ืé¹¼iÇµoºÊ¹o§  (response surface method, RSM)(response surface method, RSM)

¡ÒÃ·´Åo§æºº¡ÒÃ·´Åo§æºº  PlankettPlankett and and BurmanBurman

Çi Õ̧¡ÒÃæººÇi Õ̧¡ÒÃæºº  EVOPEVOP



o»Ãæ¡ÃÁeª i§eÊ �¹µÃ§o»Ãæ¡ÃÁeª i§eÊ �¹µÃ§  (linear programming)(linear programming)

o»Ãæ¡ÃÁeª i§eÊ �¹µÃ§o»Ãæ¡ÃÁeª i§eÊ �¹µÃ§  (linear programming)(linear programming)  e»�¹e·¤¹i¤·Õèæ¡�»�ËÒe¾ ืèoãË �e»�¹e·¤¹i¤·Õèæ¡�»�ËÒe¾ ืèoãË �
ä �́¼ÅÅ a¾ �̧·Õè Ṍ·ÕèÊ u´ä �́¼ÅÅ a¾ �̧·Õè Ṍ·ÕèÊ u´  ã¹¢oºe¢µ·Õè¡íÒË¹´ã¹¢oºe¢µ·Õè¡íÒË¹´  ¤ÇÒÁÊaÁ¾ a¹ �̧¢o§µaÇæ»Ãã¹ÊÁ¡ÒÃ¤ÇÒÁÊaÁ¾ a¹ �̧¢o§µaÇæ»Ãã¹ÊÁ¡ÒÃ
¤ÇÃÁÕÅ a¡É³aeª i§eÊ �¹µÃ§¤ÇÃÁÕÅ a¡É³aeª i§eÊ �¹µÃ§  ((o´ÂÁÒ¡e»�¹¡íÒÅ a§Ë¹ึè§o´ÂÁÒ¡e»�¹¡íÒÅ a§Ë¹ึè§))  ÃÙ»æºº¢o§o»Ãæ¡ÃÁeª i§ÃÙ»æºº¢o§o»Ãæ¡ÃÁeª i§
eÊ �¹µÃ§»Ãa¡oº �́ÇÂeÊ �¹µÃ§»Ãa¡oº �́ÇÂ

ÊÁ¡ÒÃe»�ÒËÁÒÂÊÁ¡ÒÃe»�ÒËÁÒÂ

ÊÁ¡ÒÃ¢ �o¨íÒ¡ a´ÊÁ¡ÒÃ¢ �o¨íÒ¡ a´



µ aÇoÂ �Ò§µ aÇoÂ �Ò§
ºÃ iÉa·µ�o§¡ÒÃ¾a²¹ÒÊÙµÃoÒËÒÃoÂ �Ò§Ë¹ึè§o´Âµ�o§¡ÒÃãË�ÁÕÃÒ¤ÒµèíÒÊ u´ºÃ iÉa·µ�o§¡ÒÃ¾a²¹ÒÊÙµÃoÒËÒÃoÂ �Ò§Ë¹ึè§o´Âµ�o§¡ÒÃãË�ÁÕÃÒ¤ÒµèíÒÊ u´  o´ÂÁÕo´ÂÁÕ

Ê �Ç¹»Ãa¡oºÊ �Ç¹»Ãa¡oº  X X æÅaæÅa  Y Y ã¹¡ÒÃ¾a²¹ÒÊÙµÃoÒËÒÃ¹ÕéÁÕ¢ �o¨íÒ¡a´¤ืoã¹¡ÒÃ¾a²¹ÒÊÙµÃoÒËÒÃ¹ÕéÁÕ¢ �o¨íÒ¡a´¤ืo  µ�o§¡ÒÃµ�o§¡ÒÃ
ãË �ÁÕo»ÃµÕ¹äÁ �µèíÒ¡Ç�ÒãË �ÁÕo»ÃµÕ¹äÁ �µèíÒ¡Ç�Ò  8% 8% æÅaãË �ÁÕä¢Á a¹äÁ �µèíÒ¡Ç�ÒæÅaãË �ÁÕä¢Á a¹äÁ �µèíÒ¡Ç�Ò  15% 15% æÅaeËÅç¡äÁ�¹ �oÂæÅaeËÅç¡äÁ�¹ �oÂ
¡Ç�Ò¡Ç�Ò  15%15%

ÊÁ¡ÒÃe»�ÒËÁÒÂÊÁ¡ÒÃe»�ÒËÁÒÂ;; z=0.02X+0.04Yz=0.02X+0.04Y

ÊÁ¡ÒÃ¢ �o¨íÒ¡ a´ÊÁ¡ÒÃ¢ �o¨íÒ¡ a´

»ÃiÁÒ³o»ÃµÕ¹»ÃiÁÒ³o»ÃµÕ¹;; 0.10X+0.10Y0.10X+0.10Y≥≥0.080.08

»ÃiÁÒ³ä¢Á a¹»ÃiÁÒ³ä¢Á a¹;; 0.10X+0.30Y0.10X+0.30Y≥≥0.150.15

»ÃiÁÒ³eËÅç¡»ÃiÁÒ³eËÅç¡;; 0.30X+0.10Y0.30X+0.10Y≥≥0.150.15
X+Y=1X+Y=1



o»Ãæ¡ÃÁeª i§eÊ �¹µÃ§o»Ãæ¡ÃÁeª i§eÊ �¹µÃ§  (linear programming)(linear programming)

ÊÙµÃoÒËÒÃãª�ÊÙµÃoÒËÒÃãª�  X 75% Y 25%X 75% Y 25%

¤i´e»�¹ÃÒ¤Ò¤i´e»�¹ÃÒ¤Ò  2.52.5ºÒ·ºÒ·//100100¡ÃaÁ¡ÃaÁ

¨Ò¡ÊÁ¡ÒÃ¨Ò¡ÊÁ¡ÒÃ

Z=0.02X+0.04YZ=0.02X+0.04Y

Z=0.02(0.75)+0.04(0.25)Z=0.02(0.75)+0.04(0.25)



æ¼¹¡ÒÃ·´Åo§æºº¼ÊÁæ¼¹¡ÒÃ·´Åo§æºº¼ÊÁ  (mixture design)(mixture design)

e»�¹e·¤¹i¤·ÕèeËÁÒaÊíÒËÃaº¡ÒÃ¾a²¹ÒÊÙµÃ¡Ã³Õ·ÕèÊÙµÃoÒËÒÃÁÕÊ�Ç¹»Ãa¡oºe»�¹e·¤¹i¤·ÕèeËÁÒaÊíÒËÃaº¡ÒÃ¾a²¹ÒÊÙµÃ¡Ã³Õ·ÕèÊÙµÃoÒËÒÃÁÕÊ�Ç¹»Ãa¡oºÁÒ¡¡Ç�ÒÁÒ¡¡Ç�Ò  1 1 
ª¹i´ª¹i´  ËÅ a¡¡ÒÃ¤ืoÊ�Ç¹»Ãa¡oº· aé§ËÁ´ÃÇÁ¡a¹æÅ �Çe»�¹ËÅ a¡¡ÒÃ¤ืoÊ�Ç¹»Ãa¡oº· aé§ËÁ´ÃÇÁ¡a¹æÅ �Çe»�¹  1 1 ((ËÃืoËÃืo  100%100%))  eÁ ืèoÊ�Ç¹¼ÊÁeÁ ืèoÊ�Ç¹¼ÊÁ
ã´e»ÅÕèÂ¹ã´e»ÅÕèÂ¹  Ê�Ç¹»Ãa¡oº·ÕèeËÅ ืoã¹ÊÙµÃµ �o§ÁÕ¡ÒÃe»ÅÕèÂ¹æ»Å§ �́ÇÂÊ�Ç¹»Ãa¡oº·ÕèeËÅ ืoã¹ÊÙµÃµ �o§ÁÕ¡ÒÃe»ÅÕèÂ¹æ»Å§ �́ÇÂ



¡ÒÃ·´Åo§æººæ¿¤·oeÃÕÂÅ¡ÒÃ·´Åo§æººæ¿¤·oeÃÕÂÅ  (factorial experiment)(factorial experiment)

e»�¹¡ÒÃ¨a´¡ÒÃ·´Åo§e¾ ืèoãË �¼Ù�·´Åo§ÊÒÁÒÃ¶È ึ¡ÉÒoi· i̧¾Å¢o§»�¨¨ aÂµ�Òe»�¹¡ÒÃ¨a´¡ÒÃ·´Åo§e¾ ืèoãË �¼Ù�·´Åo§ÊÒÁÒÃ¶È ึ¡ÉÒoi· i̧¾Å¢o§»�¨¨ aÂµ�Ò§æ§æ  ä �́ä �́
ã¹eÇÅÒe ṌÂÇ¡a¹ã¹eÇÅÒe ṌÂÇ¡a¹  ÃÇÁ·aé§ÊÒÁÒÃ¶È ึ¡ÉÒoi· i̧Ã �ÇÁÃÇÁ·aé§ÊÒÁÒÃ¶È ึ¡ÉÒoi· i̧Ã �ÇÁ  (Interaction) (Interaction) ¢o§æµ�Åa¢o§æµ�Åa
»�¨¨ aÂ·ÕèÁÕµ�o¡a¹ä �́»�¨¨ aÂ·ÕèÁÕµ�o¡a¹ä �́  ¹ iÂÁãª �ã¹¡Ã³Õ·Õèµ�o§¡ÒÃÈ ึ¡ÉÒÇ�Ò»�¨¨ aÂã´·ÕèÁÕoi· i̧¾Åµ�o¹ iÂÁãª �ã¹¡Ã³Õ·Õèµ�o§¡ÒÃÈ ึ¡ÉÒÇ�Ò»�¨¨ aÂã´·ÕèÁÕoi· i̧¾Åµ�o
¤�ÒÊ a§e¡µoÂ �Ò§æ·�¨Ã i§¤�ÒÊ a§e¡µoÂ �Ò§æ·�¨Ã i§  æÅaeÁ ืèoÁÕ¡ÒÃe»ÅÕèÂ¹æ»Å§»�¨¨ aÂæÅaeÁ ืèoÁÕ¡ÒÃe»ÅÕèÂ¹æ»Å§»�¨¨ aÂ  ¨aÊ �§¼Åµ�o¡ÒÃ¨aÊ �§¼Åµ�o¡ÒÃ
e»ÅÕèÂ¹æ»Å§¤�ÒÊ a§e¡µä»ã¹Åa¡É³aã´e»ÅÕèÂ¹æ»Å§¤�ÒÊ a§e¡µä»ã¹Åa¡É³aã´  ¤ÇÒÁÊaÁ¾ a¹ �̧Á a¡¨aoÂÙ�ã¹ÃÙ»ÊÁ¡ÒÃ¤ÇÒÁÊaÁ¾ a¹ �̧Á a¡¨aoÂÙ�ã¹ÃÙ»ÊÁ¡ÒÃ

22kk Y= Y= 

33kk Y=Y=



µ aÇoÂ �Ò§µ aÇoÂ �Ò§
¡ÒÃÈึ¡ÉÒoi· i̧¾Å¢o§¹éíÒµÒÅæÅae¡Å ืo¡ÒÃÈึ¡ÉÒoi· i̧¾Å¢o§¹éíÒµÒÅæÅae¡Å ืo  ¾ºÇ�Ò¾ºÇ�Ò  »Ã iÁÒ³¹éíÒµÒÅæÅae¡Å ืoÁÕ¼Åµ�o»Ã iÁÒ³¹éíÒµÒÅæÅae¡Å ืoÁÕ¼Åµ�o

¤�Ò¤aæ¹¹¤ÇÒÁËÇÒ¹¤�Ò¤aæ¹¹¤ÇÒÁËÇÒ¹  o´ÂeÁ ืèo»Ã iÁÒ³¹éíÒµÒÅe¾ ièÁ¢ ึé¹o´ÂeÁ ืèo»Ã iÁÒ³¹éíÒµÒÅe¾ ièÁ¢ ึé¹  ¤�Ò¤aæ¹¹¤ÇÒÁËÇÒ¹¤�Ò¤aæ¹¹¤ÇÒÁËÇÒ¹
¨ae¾ ièÁ¢ ึé¹¨ae¾ ièÁ¢ ึé¹  æµ�¶ �Òe¾ ièÁ»Ã iÁÒ³e¡Å ืo·ÕèÃa áº¹éíÒµÒÅe ṌÂÇ¡a¹¨aÊ �§¼ÅãË �¤�Òæµ�¶ �Òe¾ ièÁ»Ã iÁÒ³e¡Å ืo·ÕèÃa áº¹éíÒµÒÅe ṌÂÇ¡a¹¨aÊ �§¼ÅãË �¤�Ò
¤aæ¹¹¤ÇÒÁËÇÒ¹Å´Å§¤aæ¹¹¤ÇÒÁËÇÒ¹Å´Å§  



Response Surface Method (RSM)Response Surface Method (RSM)

e»�¹e·¤¹i¤·Õèãª�Çie¤ÃÒaË�¤ÇÒÁÊaÁ¾ a¹¸ �e»�¹e·¤¹i¤·Õèãª�Çie¤ÃÒaË�¤ÇÒÁÊaÁ¾ a¹¸ �
¢o§µ aÇæ»Ãµ�Ò§æ¢o§µ aÇæ»Ãµ�Ò§æ  ·ÕèÊ¹ã¨·ÕèÊ¹ã¨  Çi¸Õ¹Õé̈ aãª�ÁÒ¡Çi¸Õ¹Õé̈ aãª�ÁÒ¡
ã¹¡ÒÃËÒÊÙµÃã¹¡ÒÃËÒÊÙµÃ  ËÃืoÊÀÒÇa·ÕèeËÁÒaÊÁã¹ËÃืoÊÀÒÇa·ÕèeËÁÒaÊÁã¹
¡ÃaºÇ¹¡ÒÃ¼Åiµ¡ÃaºÇ¹¡ÒÃ¼Åiµ  (optimization) (optimization) 
ÊÒÁÒÃ¶È ึ¡ÉÒ¤ÇÒÁÊaÁ¾ a¹¸ �ä �́· aé§ã¹ÃÙ»ÊÒÁÒÃ¶È ึ¡ÉÒ¤ÇÒÁÊaÁ¾ a¹¸ �ä �́· aé§ã¹ÃÙ»
eªi§eÊ�¹µÃ§eªi§eÊ�¹µÃ§  æÅaeÊ�¹o¤�§æÅaeÊ�¹o¤�§  æµ �»�¨¨ aÂ·Õèæµ �»�¨¨ aÂ·Õè
¹íÒÁÒÈ¡ึÉÒäÁ �¤ÇÃÁÕoi· i̧¾ÅÃ�ÇÁµ �o¡ a¹¹íÒÁÒÈ¡ึÉÒäÁ�¤ÇÃÁÕoi· i̧¾ÅÃ�ÇÁµ �o¡ a¹  



¡ÒÃ·´Åo§æºº¡ÒÃ·´Åo§æºº  PlanckettPlanckett and and BurmanBurman

e»�¹¡ÒÃÈ ึ¡ÉÒe¾ ืèo¤a´eÅ ืo¡»�¨¨ aÂe»�¹¡ÒÃÈ ึ¡ÉÒe¾ ืèo¤a´eÅ ืo¡»�¨¨ aÂ  ¡Ã³Õ·ÕèÁÕ»�¨¨ aÂ·Õè¹ �Ò¨aÊ �§¼Åµ�o¤�ÒÊ a§e¡µ¡Ã³Õ·ÕèÁÕ»�¨¨ aÂ·Õè¹ �Ò¨aÊ �§¼Åµ�o¤�ÒÊ a§e¡µ
ËÅÒÂ»�¨¨ aÂËÅÒÂ»�¨¨ aÂ  o´Â·aèÇä»¹iÂÁãª �¤a´eÅ ืo¡»�¨¨ aÂµaé§æµ�o´Â·aèÇä»¹iÂÁãª �¤a´eÅ ืo¡»�¨¨ aÂµaé§æµ�  1010--20 20 »�¨¨ aÂ»�¨¨ aÂ  ãË �eËÅ ืoãË �eËÅ ืo
e¾ÕÂ§e¾ÕÂ§  11--4 4 »�¨¨ aÂ»�¨¨ aÂ  «ึè§»�¨¨ aÂ·Õè¤a´eÅ ืo¡ÁÒµ�o§ÁÕoi· i̧¾Åµ�o¤�ÒÊ a§e¡µã¹Ãa áº«ึè§»�¨¨ aÂ·Õè¤a´eÅ ืo¡ÁÒµ�o§ÁÕoi· i̧¾Åµ�o¤�ÒÊ a§e¡µã¹Ãa áº
·ÕèÊÙ§·ÕèÊÙ§  ((eÁ ืèo»�¨¨ aÂe»ÅÕèÂ¹æ»Å§e¾ÕÂ§eÅç¡¹�oÂ¨a·íÒãË �¤�ÒÊ a§e¡µe»ÅÕèÂ¹æ»Å§eÁ ืèo»�¨¨ aÂe»ÅÕèÂ¹æ»Å§e¾ÕÂ§eÅç¡¹�oÂ¨a·íÒãË �¤�ÒÊ a§e¡µe»ÅÕèÂ¹æ»Å§
·a¹·Õ·a¹·Õ))  ·íÒãË �»ÃaËÂ a´eÇÅÒæÅa¤�Òãª �¨ �ÒÂã¹¡ÒÃ·´Åo§·íÒãË �»ÃaËÂ a´eÇÅÒæÅa¤�Òãª �¨ �ÒÂã¹¡ÒÃ·´Åo§



Ç i¸Õ¡ÒÃæººÇ i¸Õ¡ÒÃæºº  EVOPEVOP

e»�¹¡ÒÃÇÒ§æ¼¹¡ÒÃ·´Åo§·Õè á´æ»Å§¡ÒÃ·´Åo§æººæ¿¤·oeÃÕÂÅe»�¹¡ÒÃÇÒ§æ¼¹¡ÒÃ·´Åo§·Õè á´æ»Å§¡ÒÃ·´Åo§æººæ¿¤·oeÃÕÂÅ  o´ÂÁÕo´ÂÁÕ
e»�ÒËÁÒÂe¾ ืèo»Ã aº»Ã u§¡ÃaºÇ¹¡ÒÃ¼ÅiµãË �ÁÕ»ÃaÊ i· i̧ÀÒ¾ÊÙ§Êu´e»�ÒËÁÒÂe¾ ืèo»Ã aº»Ã u§¡ÃaºÇ¹¡ÒÃ¼ÅiµãË �ÁÕ»ÃaÊ i· i̧ÀÒ¾ÊÙ§Êu´  ÁÕ¡ÒÃÁÕ¡ÒÃ
e»ÅÕèÂ¹æ»Å§¤u³ÀÒ¾¢o§¼Å iµÀa³± �eÅç¡¹�oÂã¹¢oºe¢µ·ÕèÂoÁÃ aºä �́e»ÅÕèÂ¹æ»Å§¤u³ÀÒ¾¢o§¼Å iµÀa³± �eÅç¡¹�oÂã¹¢oºe¢µ·ÕèÂoÁÃ aºä �́  »ÃaËÂ a´»ÃaËÂ a´
¤�Òãª �¨ �ÒÂã¹¡ÒÃ·´Åo§¤�Òãª �¨ �ÒÂã¹¡ÒÃ·´Åo§  æµ�ãª�eÇÅÒ·´Åo§¹Ò¹æµ�ãª�eÇÅÒ·´Åo§¹Ò¹  



¡ÒÃãª �¤oÁ¾ iÇeµoÃ �ã¹¡ÒÃ¾ a²¹Ò¡ÃaºÇ¹¡ÒÃ¼Å iµ¡ÒÃãª �¤oÁ¾ iÇeµoÃ �ã¹¡ÒÃ¾ a²¹Ò¡ÃaºÇ¹¡ÒÃ¼Å iµ

¡ÒÃoo¡æººæÅa¾ a²¹Ò¡ÃaºÇ¹¡ÒÃÁÕe»�ÒËÁÒÂe¾ ืèoãË �ä �́¡ÃaºÇ¹¡ÒÃ¼Åiµ·Õè¡ÒÃoo¡æººæÅa¾ a²¹Ò¡ÃaºÇ¹¡ÒÃÁÕe»�ÒËÁÒÂe¾ ืèoãË �ä �́¡ÃaºÇ¹¡ÒÃ¼Åiµ·ÕèÁÕÁÕ
»ÃaÊ i· i̧ÀÒ¾»ÃaÊ i· i̧ÀÒ¾  ((ä �́¼Å iµÀa³± �·ÕèÁÕ¤u³ÀÒ¾æÅa»ÃaËÂ a´ä �́¼Å iµÀa³± �·ÕèÁÕ¤u³ÀÒ¾æÅa»ÃaËÂa´))  ¡ÒÃoo¡æººÊÀÒÇa¡ÒÃoo¡æººÊÀÒÇa
¢o§¡ÃaºÇ¹¡ÒÃ·ÕèeËÁÒaÊÁ¹ aé¹¤ืo¡ÒÃ·íÒãË �¼Å iµÀa³± �ÁÕoÒÂ u¡ÒÃe¡çº¹Ò¹¢o§¡ÃaºÇ¹¡ÒÃ·ÕèeËÁÒaÊÁ¹ aé¹¤ืo¡ÒÃ·íÒãË �¼Å iµÀa³± �ÁÕoÒÂ u¡ÒÃe¡çº¹Ò¹
·ÕèÊ u´·ÕèÊ u´  o´Âe¡i´¡ÒÃe»ÅÕèÂ¹æ»Å§ �́Ò¹¤u³ÀÒ¾¹ �oÂ·ÕèÊ u´o´Âe¡í ¡ÒÃe»ÅÕèÂ¹æ»Å§ �́Ò¹¤u³ÀÒ¾¹ �oÂ·ÕèÊ u´  



¢ aé¹µo¹¡ÒÃoo¡æººæÅa¾ a²¹Ò¡ÃaºÇ¹¡ÒÃ¼Å iµ¢ aé¹µo¹¡ÒÃoo¡æººæÅa¾ a²¹Ò¡ÃaºÇ¹¡ÒÃ¼Å iµ

»Ãa¡oº �́ÇÂ»Ãa¡oº �́ÇÂ

¡ÒÃoo¡æººæ¼¹¼a§¢o§¡ÃaºÇ¹¡ÒÃ¡ÒÃoo¡æººæ¼¹¼a§¢o§¡ÃaºÇ¹¡ÒÃ  (process flow diagram)(process flow diagram)

¡ÒÃÇie¤ÃÒaË �ÊÁ úÅÁÇÅæÅa¾Å a§§Ò¹ã¹¡ÃaºÇ¹¡ÒÃ¡ÒÃÇie¤ÃÒaË �ÊÁ úÅÁÇÅæÅa¾Å a§§Ò¹ã¹¡ÃaºÇ¹¡ÒÃ

¡ÒÃeÅ ืo¡»ÃaeÀ·æÅa¢¹Ò´¤ÇÒÁ¨ u¢o§e¤Ã ืèo§Á ืo¡ÒÃeÅ ืo¡»ÃaeÀ·æÅa¢¹Ò´¤ÇÒÁ¨ u¢o§e¤Ã ืèo§Á ืo

¡ÒÃÇie¤ÃÒaË �¼Å¡íÒäÃ¢o§¡ÃaºÇ¹¡ÒÃ¡ÒÃÇie¤ÃÒaË �¼Å¡íÒäÃ¢o§¡ÃaºÇ¹¡ÒÃ



¡ÒÃÇ ie¤ÃÒaË �ÊÁ´ uÅÁÇÅæÅa¾Å a§§Ò¹ã¹¡ÃaºÇ¹¡ÒÃ¡ÒÃÇ ie¤ÃÒaË �ÊÁ´ uÅÁÇÅæÅa¾Å a§§Ò¹ã¹¡ÃaºÇ¹¡ÒÃ

ã¹ouµÊÒË¡ÃÃÁoÒËÒÃÊÁ úÅÁÇÅÁ a¡¤íÒ¹Ç³¨ÒÁÊÁ úÅ¢o§o§¤�»Ãa¡oºµ�Ò§æã¹ouµÊÒË¡ÃÃÁoÒËÒÃÊÁ úÅÁÇÅÁ a¡¤íÒ¹Ç³¨ÒÁÊÁ úÅ¢o§o§¤�»Ãa¡oºµ�Ò§æ  ã¹ã¹
oÒËÒÃeª �¹oÒËÒÃeª �¹  ä¢Á a¹ä¢Á a¹  ¤ÇÒÁª ืé¹¤ÇÒÁª ืé¹  e¡Å ืoe¡Å ืo  o»ÃµÕ¹o»ÃµÕ¹  »Ã iÁÒ³¢o§æ¢ç§·ÕèÅaÅÒÂ¹éíÒ»Ã iÁÒ³¢o§æ¢ç§·ÕèÅaÅÒÂ¹éíÒ  e»�¹e»�¹
µ�¹µ�¹  ÊíÒËÃ aºÊÁ úÅ¾Å a§§Ò¹Á a¡¨a¤íÒ¹§ึ¾Å a§§Ò¹¤ÇÒÁÃ �o¹ÊíÒËÃ aºÊÁ úÅ¾Å a§§Ò¹Á a¡¨a¤íÒ¹§ึ¾Å a§§Ò¹¤ÇÒÁÃ �o¹  eo¹·aÅeo¹·aÅ»�»�  
(enthalpy)(enthalpy)  ¤ÇÒÁÃ �o¹¨íÒe¾Òa¤ÇÒÁÃ �o¹¨íÒe¾Òa  (specific heat) (specific heat) 



¡ÒÃeÅoื¡»ÃaeÀ·æÅa¢¹Ò´¤ÇÒÁ¨ u¢o§e¤Ã ืèo§Áoื¡ÒÃeÅoื¡»ÃaeÀ·æÅa¢¹Ò´¤ÇÒÁ¨ u¢o§e¤Ã ืèo§Áoื

¡ÒÃeÅ ืo¡¢¹Ò´¢o§e¤Ã ืèo§Á ืoµ�o§Êo´¤Å �o§¡aº¡íÒÅ a§¡ÒÃ¼ÅiµæÅa¢¹Ò´oÃ§§Ò¡ÒÃeÅ ืo¡¢¹Ò´¢o§e¤Ã ืèo§Á ืoµ�o§Êo´¤Å �o§¡aº¡íÒÅ a§¡ÒÃ¼ÅiµæÅa¢¹Ò´oÃ§§Ò¹¹  «ึè§«ึè§
¢¹Ò´¢o§e¤Ã ืèo§Á ืoÁÕ¤ÇÒÁÊaÁ¾ a¹ �̧o´ÂµÃ§¡aºµ�¹·u¹¢o§e¤Ã ืèo§Á ืo¢¹Ò´¢o§e¤Ã ืèo§Á ืoÁÕ¤ÇÒÁÊaÁ¾ a¹ �̧o´ÂµÃ§¡aºµ�¹·u¹¢o§e¤Ã ืèo§Á ืo  µ�¹·u¹µ�¹·u¹
¤ÇÒÁ¨ u¢o§e¤Ã ืèo§Á ืoÊÒÁÒÃ¶»ÃaÁÒ³ä �́¤Ã �ÒÇæ¤ÇÒÁ¨ u¢o§e¤Ã ืèo§Á ืoÊÒÁÒÃ¶»ÃaÁÒ³ä �́¤Ã �ÒÇæ  o´Âãª�ÊÁ¡ÒÃo´Âãª�ÊÁ¡ÒÃ  GuthrieGuthrie

o´Âo´Â  C C æÅaæÅa  CC00  ¤ืoµ�¹·u¹¢o§e¤Ã ืèo§Á ืo·Õè¢¹Ò´¤ÇÒÁ ü¤ืoµ�¹·u¹¢o§e¤Ã ืèo§Á ืo·Õè¢¹Ò´¤ÇÒÁ ü  M M æÅaæÅaMM00

n n ¤ืo¤ืo  ´ÃÃª¹ÕÊe¡Å´ÃÃª¹ÕÊe¡Å  

n

M
MCC ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
=

0
0



¡ÒÃÇ ie¤ÃÒaË �¼Å¡íÒäÃ¢o§¡ÃaºÇ¹¡ÒÃ¡ÒÃÇ ie¤ÃÒaË �¼Å¡íÒäÃ¢o§¡ÃaºÇ¹¡ÒÃ

µ�¹·u¹¢o § ¡ ÃaºÇ¹¡ÒÃ»Ãa¡oº �́ ÇÂµ�¹·u¹¢o § ¡ ÃaºÇ¹¡ÒÃ»Ãa¡oº �́ ÇÂ   µ�¹·u¹¢o § ¡ Ò ÃÅ §·u¹µ�¹·u¹¢o § ¡ Ò ÃÅ §·u¹  
((invesmentinvesment capital cost) capital cost) æº �§e»�¹æº �§e»�¹  µ�¹·u¹¤§·Õèµ�¹·u¹¤§·Õè  (fix cost) (fix cost) æÅaæÅa
µ�¹·u¹¼a¹æ»Ãµ�¹·u¹¼a¹æ»Ã ( (working cost) working cost) Ê iè§·Õèµ�o§¤íÒ¹ ึ§¶ ึ§¤ืoÃaÂaeÇÅÒ¤ื¹·u¹Ê iè§·Õèµ�o§¤íÒ¹ ึ§¶ ึ§¤ืoÃaÂaeÇÅÒ¤ื¹·u¹  
(Return on investment; ROI)(Return on investment; ROI)



¡ÒÃoo¡æººÊÀÒÇa¡ÒÃ¼Å iµ·ÕèeËÁÒaÊÁ¡ÒÃoo¡æººÊÀÒÇa¡ÒÃ¼Å iµ·ÕèeËÁÒaÊÁ

  ¡ÒÃoo¡æººÊÀÒÇa·ÕèeËÁÒaÊÁ¢o§¡ÃaºÇ¹¡ÒÃ¡ÒÃoo¡æººÊÀÒÇa·ÕèeËÁÒaÊÁ¢o§¡ÃaºÇ¹¡ÒÃ  (process (process 
optimization) optimization) ÊÒÁÒÃ¶·íÒä �́o´Â¹íÒæºº¨íÒÅo§·Ò§¤³ iµÈÒÊµÃ�ÊÒÁÒÃ¶·íÒä �́o´Â¹íÒæºº¨íÒÅo§·Ò§¤³ iµÈÒÊµÃ�  
o´Â·aèÇä»¨ae»�¹æºº í̈ÒÅo§o´Â·aèÇä»¨ae»�¹æºº í̈ÒÅo§eoÁ¾ ieoÁ¾ iÃ i¤aÅÃ i¤aÅ  ·Õèo i̧ºÒÂoi· i̧¾Å¢o§¡ÃaºÇ¹¡ÒÃ·Õèo i̧ºÒÂoi· i̧¾Å¢o§¡ÃaºÇ¹¡ÒÃ  
eª �¹eª �¹
æºº¨íÒÅo§¤ÇÒÁÊaÁ¾ a¹¸ �ÃaËÇ�Ò§ou³ËÀÙÁ iæÅaÃaÂaeÇÅÒã¹¡ÒÃoº¢¹Á»�§æºº¨íÒÅo§¤ÇÒÁÊaÁ¾ a¹¸ �ÃaËÇ�Ò§ou³ËÀÙÁ iæÅaÃaÂaeÇÅÒã¹¡ÒÃoº¢¹Á»�§  µ �o¡ÒÃe¡ i´e¨µ �o¡ÒÃe¡ i´e¨
ÅÒµ iä¹e«ªa¹ÅÒµ iä¹e«ªa¹  æÅa¡ÒÃe¡ i´ÊÕ¢o§e»Å ืo¡¢¹Á»�§æÅa¡ÒÃe¡ i´ÊÕ¢o§e»Å ืo¡¢¹Á»�§

æºº¨íÒÅo§æÊ´§¡ÒÃÂaºÂaé§æº¤·ÕeÃÕÂæºº¨íÒÅo§æÊ´§¡ÒÃÂaºÂaé§æº¤·ÕeÃÕÂ  ¨Ò¡¡Ã´oi¹·ÃÕÂ�ª¹i´µ �Ò§æ¨Ò¡¡Ã´oi¹·ÃÕÂ�ª¹i´µ �Ò§æ



¢ aé¹µo¹¡ÒÃãª �¤oÁ¾ iÇeµoÃ �ã¹¡ÒÃ¾a²¹Ò¡ÃaºÇ¹¡ÒÃ¼Å iµ¢ aé¹µo¹¡ÒÃãª �¤oÁ¾ iÇeµoÃ �ã¹¡ÒÃ¾a²¹Ò¡ÃaºÇ¹¡ÒÃ¼Å iµ



µ aÇoÂ �Ò§µ aÇoÂ �Ò§

¡ÒÃoo¡æºº¡ÃaºÇ¹¡ÒÃoº¢¹Á»�§¡ÒÃoo¡æºº¡ÃaºÇ¹¡ÒÃoº¢¹Á»�§ æ«¹Çiªæ«¹Çiª  o´Âµ�o§oo¡æººo´Âµ�o§oo¡æºº
¡ÃaºÇ¹¡ÒÃoºãË �ÁÕ¡ÒÃÊÙeÊÕÂ¹éíÒË¹ a¡ÃaËÇ�Ò§¡ÒÃoº¹�oÂ·ÕèÊ u´¡ÃaºÇ¹¡ÒÃoºãË �ÁÕ¡ÒÃÊÙeÊÕÂ¹éíÒË¹ a¡ÃaËÇ�Ò§¡ÒÃoº¹�oÂ·ÕèÊ u´((e»�ÒËÁÒÂe»�ÒËÁÒÂ))   
o´Â¾ÒÃÒÁ ieµoÃ �·ÕèÁÕ¼Åµ�o¡ÒÃÊÙeÊÕÂ¹éíÒË¹ a¡o´Â¾ÒÃÒÁ ieµoÃ �·ÕèÁÕ¼Åµ�o¡ÒÃÊÙeÊÕÂ¹éíÒË¹ a¡  »Ãa¡oº �́ÇÂ»Ãa¡oº �́ÇÂ  ou³ËÀÙÁ iou³ËÀÙÁ i  ¤ÇÒÁeÃçÇ¤ÇÒÁeÃçÇ
ÅÁÅÁ  æÅaeÇÅÒã¹¡ÒÃoºæÅaeÇÅÒã¹¡ÒÃoº  «ึè§¶ �Ò»Ã aº¾ÒÃÒÁ ieµoÃ �e¾ ืèoãË �ÊÙeÊÕÂ¹éíÒË¹ a¡¹�oÂ·ÕèÊ u´«ึè§¶ �Ò»Ã aº¾ÒÃÒÁ ieµoÃ �e¾ ืèoãË �ÊÙeÊÕÂ¹éíÒË¹ a¡¹�oÂ·ÕèÊ u´  ¡ç¡ç
¨a¡Ãa·ºµ�o¤u³Å a¡É³a¢o§¢¹Á»�§¨a¡Ãa·ºµ�o¤u³Å a¡É³a¢o§¢¹Á»�§  ¨ ึ§µ�o§ËÒ¡ÃaºÇ¹¡ÒÃ·Õè·íÒãË �¢¹Á»�§¨ ึ§µ�o§ËÒ¡ÃaºÇ¹¡ÒÃ·Õè·íÒãË �¢¹Á»�§
ÊÙeÊÕÂ¹éíÒË¹ a¡¹�oÂ·ÕèÊ u´æµ�Â a§ÁÕÊÕæÅae¹ ืéoÊ aÁ¼aÊ·Õè¼Ù�ºÃ ioÀ¤Ã aºäÊÙeÊÕÂ¹éíÒË¹ a¡¹�oÂ·ÕèÊ u´æµ�Â a§ÁÕÊÕæÅae¹ ืéoÊ aÁ¼aÊ·Õè¼Ù�ºÃ ioÀ¤Ã aºä �́�́  ((¢ �o¨íÒ¡ a´¢ �o¨íÒ¡a´))



ÊÃ �Ò§æºº¨íÒÅo§ÊÃ �Ò§æºº¨íÒÅo§

æºº¨íÒÅo§e»�ÒËÁÒÂæºº¨íÒÅo§e»�ÒËÁÒÂ

æºº¨íÒÅo§¢�o¨íÒ¡ a´æºº¨íÒÅo§¢�o¨íÒ¡a´

tvTlossweight 02.003.005.0_ ++=

tvTcolorcrust 05.002.003.0120_ −−−=

tvTetemperaturcrumb 30.002.045.010_ +++=

( )42225 102202020604284010101 ×+++++++++×= − tvTvtTtTvtvThardness



กําหนดเปาหมายกําหนดเปาหมาย

เปาหมายเปาหมาย  คือคือ  สูญเสียน้ําหนักนอยที่สุดสูญเสียน้ําหนักนอยที่สุด  

tvTimize 02.003.005.0min ++⇒



¡íÒË¹´¢oºe¢µ¢ �o¨íÒ¡ a´¡íÒË¹´¢oºe¢µ¢ �o¨íÒ¡ a´

¡¡..  ÊÕe»Å ืo¡ �́Ò¹º¹ÊÕe»Å ืo¡ �́Ò¹º¹  ¤ÇÃÁÕ¤�Òµaé§æµ�¤ÇÃÁÕ¤�Òµaé§æµ�  5050--6060

¢¢..  ou³ËÀÙÁ i¢o§e¹ ืéo¢¹Á»�§ÁÕ¤�Òµaé§æµ�ou³ËÀÙÁ i¢o§e¹ ืéo¢¹Á»�§ÁÕ¤�Òµaé§æµ�  9595°°C C ¢ ึé¹ä»¢ ึé¹ä»

¤¤..  e¹ ืéoÊ aÁ¼aÊ¤ÇÃÁÕ¤�Òµaé§æµ�e¹ ืéoÊ aÁ¼aÊ¤ÇÃÁÕ¤�Òµaé§æµ�  33--5 5 ¹ iÇ¹ iÇµa¹µa¹

60)05.002.003.0120(50 ≤−−−≤⇒ tvT

95)30.002.045.010( ≥+++⇒ tvT

( ) 5]102202020604284010101[3 42225 ≤×+++++++++×≤⇒ − tvTvtTtTvtvT



Ê¶ iµ i¢ aé¹ÊÙ§ã¹§Ò¹¾a²¹Ò¼Å iµÀ a³± �Ê¶ iµ i¢ aé¹ÊÙ§ã¹§Ò¹¾a²¹Ò¼Å iµÀ a³± �

Ê¶ iµi¢ aé¹ÊÙ§¶Ù¡¹íÒÁÒãª �ÁÒ¡¢ ึé¹ã¹§Ò¹ �́Ò¹»ÃaeÁ i¹·Ò§»ÃaÊÒ·Ê aÁ¼aÊÊ¶ iµi¢ aé¹ÊÙ§¶Ù¡¹íÒÁÒãª �ÁÒ¡¢ ึé¹ã¹§Ò¹ �́Ò¹»ÃaeÁ i¹·Ò§»ÃaÊÒ·Ê aÁ¼aÊ  æÅa¡ÒÃæÅa¡ÒÃ
ÊíÒÃÇ¨¾Äµi¡ÃÃÁ¢o§¼Ù�ºÃ ioÀ¤ÊíÒÃÇ¨¾Äµi¡ÃÃÁ¢o§¼Ù�ºÃ ioÀ¤  e¹ ืèo§¨Ò¡e¡ÕèÂÇ¾a¹¡aºµaÇæ»ÃËÅÒÂµaÇæ»Ãe¹ ืèo§¨Ò¡e¡ÕèÂÇ¾a¹¡aºµaÇæ»ÃËÅÒÂµaÇæ»Ã  ·Õè·Õè
Ê¶ iµi·aèÇä»äÁ�ÊÒÁÒÃ¶o i̧ºÒÂ¤ÇÒÁÊ aÁ¾ a¹ �̧ÃaËÇ�Ò§µaÇæ»Ãä �́Ê¶ iµi·aèÇä»äÁ�ÊÒÁÒÃ¶o i̧ºÒÂ¤ÇÒÁÊ aÁ¾ a¹ �̧ÃaËÇ�Ò§µaÇæ»Ãä �́  Çi Õ̧·Õè¹ iÂÁãª�ã¹Çi Õ̧·Õè¹ iÂÁãª�ã¹
§Ò¹¾a²¹Ò¼Å iµÀa³± �§Ò¹¾a²¹Ò¼Å iµÀa³± �  æÅa§Ò¹Çi¨ aÂ·Ò§¡ÒÃµÅÒ´æÅa§Ò¹Çi¨ aÂ·Ò§¡ÒÃµÅÒ´  eª �¹eª �¹



µ aÇoÂ �Ò§Ê¶ iµ i¢ aé¹ÊÙ§·Õè¹ iÂÁãª �ã¹§Ò¹¾ a²¹Ò¼Å iµÀ a³± �µ aÇoÂ �Ò§Ê¶ iµ i¢ aé¹ÊÙ§·Õè¹ iÂÁãª �ã¹§Ò¹¾ a²¹Ò¼Å iµÀ a³± �

¡ÒÃÇie¤ÃÒaË �o§¤�»Ãa¡oº¡ÒÃÇie¤ÃÒaË �o§¤�»Ãa¡oº  (principle component analysis, PCA)(principle component analysis, PCA)

¡ÒÃÇie¤ÃÒaË �»�¨¨ aÂ¡ÒÃÇie¤ÃÒaË �»�¨¨ aÂ  (factor analysis, FA)(factor analysis, FA)

¡ÒÃÇie¤ÃÒaË �¡ÒÃ¶´¶oÂæºº¾Ëu¡ÒÃÇie¤ÃÒaË �¡ÒÃ¶´¶oÂæºº¾Ëu  (multiple regression analysis)(multiple regression analysis)

¡ÒÃÇie¤ÃÒaË �¨íÒæ¹¡¡Åu�Á¡ÒÃÇie¤ÃÒaË �¨íÒæ¹¡¡Åu�Á  (cluster analysis)(cluster analysis)

¡ÒÃÇie¤ÃÒaË �Ã �ÇÁ¡ÒÃÇie¤ÃÒaË �Ã �ÇÁ  (conjoint analysis)(conjoint analysis)

¡ÒÃÇie¤ÃÒaË �æººËÅÒÂÁiµi¡ÒÃÇie¤ÃÒaË �æººËÅÒÂÁiµi  (multidimensional scaling, MDS)(multidimensional scaling, MDS)
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¡ÒÃÇie¤ÃÒaË �o§¤�»Ãa¡oº¡ÒÃÇie¤ÃÒaË �o§¤�»Ãa¡oº  (principle component analysis, PCA)(principle component analysis, PCA)
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¡ÒÃÇie¤ÃÒaË �»�¨¨ aÂ¡ÒÃÇie¤ÃÒaË �»�¨¨ aÂ  (factor analysis, FA)(factor analysis, FA)
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¡ÒÃÇie¤ÃÒaË �¨íÒæ¹¡¡Åu�Á¡ÒÃÇie¤ÃÒaË �¨íÒæ¹¡¡Åu�Á  (cluster analysis)(cluster analysis)
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¡ÒÃÇie¤ÃÒaË �Ã �ÇÁ¡ÒÃÇie¤ÃÒaË �Ã �ÇÁ  (conjoint analysis)(conjoint analysis)
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¡ÒÃÇie¤ÃÒaË �æººËÅÒÂÁiµi¡ÒÃÇie¤ÃÒaË �æººËÅÒÂÁiµi  (multidimensional scaling, MDS)(multidimensional scaling, MDS)
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