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 (ô³ºø| =Êµ P ¢Ê»ï5Ê ø»å äúÊàº 

  ³÷ò0 ³µ îûé»Îï A³ðº ¢?5ÊèÊµ OPÈµ ÊúøÔº çúÊÙ @5 ÊÝò =?øï N³ÎÀ5 ÊûÎæº P ¢Êû  ô@5Èò5 îíß ¢Ê»ï5Ê ø»å

 õ| £íú³Îï @5 £}ú õóûï@ ñú5 ?=&=ÊðÐÊµ O0 @5 £ú³ö õÆ³Ð @5 5? ô³ºø| =Êµ P £ú5øö ¢Ê»ï5Ê ø»å O5ø»ûï õ| ÈÐ³¶ûï

5Êè £Í?Êµ =?øï O5ø»ûï {úÊ»ï Êûâ £ïøè? ¢³ö ñûµ?P= @5 ô=³æ»Í5 ³µ ô³ºø| =Êµ ¢Ê»ï5Ê ø»å BPÊµ õÑéò õû÷º =5= ?

 ÒÇÑï £¶úÊéº 8?øÔµ ³÷ò0 £íÆ5= õûÀøº ¢³öÊ»ï5?³u õ| 85 ñú5 ³ö ñûµ?P= õòø¡óú5 @5 ô=³æ»Í5 õï@Ă&ÈÐ³¶ûï

?= õ}ú?øÚµ&¹Í5 8P³æ»ï £ú5øö ¢Ê»ï5Ê ø»å ³µ ô³ºø|=Êµ ?= ¢?5=ÊµÊúøÔº ôøÄò&ÈÐ³µ Ê ø»å ?= Þè5øï Ê¾|5 =Êµ ¢Ê»ï5

 N³}Ä»Í5 ñ»åÊ  ÊÝò?= ³µ , ô5øÇì= ¢³ú5P@ @5 O5ø»ûï P ÈÐ³¶ûðò £óûµ õ»ÎÀÊµ MøÓ5 ¹ú³ß? õµ N@Ă ô³ºø|

 8?øÔµ D?5øß :5ÊÇ»Í5 Þè5øï Ê»Ñûµ ?= õ| 5Êx&=5= N³Áò5 5? ¢?5=ÊµÊúøÔº ëðß,£ÍÈóö P =øÑûðò N³Áò5 øúÊ»Í5

8?øÔµ D?5øß îûÍÊº P ¢Êû  ô@5Èò5 &=Êû¡ûï N³Áò5 "ÊúøÔº P= @5 Ê»Ñûµ# ¢ÊúøÔº Èóx 

îíß ¢Ê»ï5Ê ø»å õµ õÍ ÏÇµ £í| ¢Ê»ï5Ê ø»å ,£ú³×å £ú5øö P £óûï@ #=Êµ ô³ºø|  "îûÎéº £ï =øÐ& 

?= ¢Ê»ï5Ê ø»å £ú³×å Êµ ¢P? ÊúP³Ôº ô?5øö³ï ¢5 ?³| £ï =øÐ P @5 ñú5 ÊúP³Ôº õÑéò ¢³ö £òø ³òø  ºõû÷ £ï 

=øÐ& 

8P³æº =?øï?= ¢³ö ñûµ ¢Ê»ï5Ê ø»å £ú5øö P =Êµ ô³ºø| õ| ¹æ  O5ø»ûï ôÈðß 8P³æº ñûµ ñú5 P= ñå ?= õÚµ5? 

³µ ôøÄò ÉÆ5 ÊúP³Ôº ¹Í5 &?= ¢Ê»ï5Ê ø»å £ú5øö ³µ ô=³æ»Í5 @5 ñûµ?P= ¢³ö {úÊ»ï P :?Ă ¹ïÊå ¢ÊúP³Ôº µ³ ñúÊ»ð| 

¹íûº @5 ÂÚÍ ñûï@ ÉÆ5 £ï =øÐ  õ| ñú5 ÊúP³Ôº £ zúP ¢³ö £Ó³Æ &Èò?5= ¢5Êµ M³¾ï õíÓ³å ñûµ Ë|5Êï ºÊúP³Ô P 

ñûóyðö ÏÐøu ¢³ö £ìøÙ P £ÖÊß Q³¶úÊéº ¹µ³½ ¹Í5 P @5 ë¶è õ¶Í³Äï P äúÊàº ôÈÐ Èò5 ³ðûu5øö ³µ ßÊÍ¹  Q³¶úÊéº 

£»µ³½ ¹|ÊÃ £ï Èó| P ¢ÊúP³Ôº õ| ÉÆ5 £ï Èó| ñúÊ»ð| ¹íûº ñ}ðï 5? Èò?5= &³ï5 ?= ¢?5=ÊµÊúøÔº =Êµ ô³ºø| 

¢5ÊÀ³ï ¢?5=ÊµÊúøÔº  Qăï³| 8P³æ»ï £ï =øÐ& 

ñûµ?P= £ï Èò5øº {úÊ»ï P ³ú {úÊ»ïÊûâ ,ÈÐ³µ =³àµ5 ?øÎóÍ ñûµ?P= ¹¶Îò õµ ñûµ?P= ¢³ö £ú5øö µ?³ûÎ 

Ê»}xø| ¹Í5 &P î÷ï Êº @5 õðö ôøÄò ¢?5=ÊµÊúøÔº ¹Í5 õ| ?= =Êµ ô³ºø| õíÓ³å ñûµ Ë|5Êï ÊúP³Ôº ¹µ³½ ,¹Îûò 

ÊúP³Ôº ¹¶Îò õµ Ê¡úÈ}ú P ¹¶Îò õµ îÎÀ õúP5@ ¢³ö ¢=³ú@ Èò?5= P õíÓ³å ³º îÎÀ £ï Èò5øº ¹ú³ß? Ñò=ø& 
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E³éò õòøðò ¢5 @5 îÎÀ Èó»Îö 5? ¹ÍÈµ £ï Èò?P0 &@5 ñú5 BP? P @5 ñú5 õ»Í= NÊò ³ö?5Ëå5 Ê»Ñûµ ?= =?5øï àóÓ£» 

ô=³æ»Í5 £ï =øÐ &@5 ñúÊ»ð÷ï ñú5 NÊò ³ö?5Ëå5 £ï O5øº õµ  Australis, iWitness P ³ú Photomodeler ô?³Ð5 

³ï5 &=Ê| õ»Í= NP= NÊò £ú³ö?5Ëå5 Èó»Îö õ| MÈï ¢@³Í 5? õµ 8?øÓ E³éòÊµ5 N³Áò5 £ï Èóö= &?= ñú5 NÊò ³ö?5Ëå5 

ëÃ5Êï £µ³úÊÜ³óº ¢ÊúøÔº 8?øÔµ {ûº³ïøº5 N³Áò5 £ï =øÐ P ¢³öÊ»ï5?³u õûÀøº £¶Îò 5? ³µ ô=³æ»Í5 @5 º=5Èà ?³ûÎµ 

¢=³ú@ @5 E³éò £öÊ  õ¶Í³Äï £ï Èóó| &ôPăß Êµ õ}óú5 ¹è= ñûûàº ¢³öÊ»ï5?³u õûÀøº £¶Îò Ă³µ £ï P?,= ¢@³ÎìÈï 

8?øÔµ {ûº³ïøº5 P õµ 8?øÓ õÚéòÊµ5 N³Áò5 £ï =øÐ &¢5Êµ ñú5 =?øï Ëûò £ï O5øº õµ NÊò £ú³ö?5Ëå5 ÊûÝò 

PhotoScan ,PixjD P Aspect ô?³Ð5 =øðò& 

¢P? ?³| OÈï0 NÊò ¢³ö?5Ëå5 OPÈµ ¹ ?³º õ| ¢@³ÎìÈï 5? 8?øÔµ E³éòÊµ5 N³Áò5 £ï Èóö= £µăéò5 =øµ õ| ?= 

õóûï@ ¢Ê»ï5Ê ø»å =Êµ ô³ºø| <? =5=& 

Ê|> ñú5 õ»}ò ?= ³Áóú5 Ë±³Ã ¹ûðö5 ¹Í5 õ| NÊò £ú³ö?5Ëå5 õ| ?= ñú5 ¹ðÎè õµ ³÷ò0 ô?³Ð5 ÈÐ ¢=?5øï öÈó»Î 

õ| Ê»Ñûµ ?= õóûï@ ¢@³ÎìÈï õÍ ¢Èàµ ¹÷À õû÷º õÑéò P ³ú Ïú³u ë}ÐÊûûãº ô=³æ»Í5 £ï ÈòøÐ &µ¢5Ê £ú³ö=Êµ?³| 

ÊûÝò ñÑûðûò5 P ³ú ¢@³Îðíûå :³û»Ã5 õµ õàÍøº î»ú?ø¡ì5 ³ö P õï³òÊµ £Îúøò ØÍøº O³ðö îûº ¢?³| 5¹Í& 
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ąÊ»ï5Ê ø»å =Êµ ô³ºø| 5? ùï O5øº O5øóàµ êú BP? ô@5Èò5 ąÊû  çûè= P O5@?5 ¹÷À õû÷º õÑéò ÞÖP =øÀøï 

@5 ô@³Í ą³ö êxø| ,ù»àóÓ ùò³»Í³µ , ą³ðò ³÷ò³ð»Æ³Í P ôÊûâ =Ê¶ï³ò. õ»¶ì5 Èú³Ð ?= ô³¡ò MP5 õðí| O5@?5 M5øÍ 

Ëû¡ò5Êµ ,ÈÐ³µ ùìP ù»Îú³µ õµ ñú5 õ»}ò ô?³Ð5 =Ê| õ| ³µ =øÀP ą³÷»åÊÑûu N³Áò5 ôÈÐ ?= õóûï@ Èûìøº NÊò ą³ö?5Ëå5 

ąÊ»ï5Ê ø»å =Êµ ô³ºø| ùï O5øº ³µ ô=³æ»Í5 @5 ą³÷óûµ?P= ą?5=Ê¶Î}ß M³»ûÁú= Êûâ êúÊ»ï#ą³÷óûµ?P= M³»ûÁú= 

ą?5=Ê¶Î}ß ùÔÇÐ" Ëûò ¹÷À õû÷º õÑéò õÍ ąÈàµ @5 N³ÎÀ5 êxø| ³µ ù»è= ?= =PÈÃ Ê»ðûíûï N5Èè5 =øðò.ô=³æ»Í5 

@5 ąÊ»ï5Ê ø»å =Êµ ô³ºø| O5øóàµ ?5Ëµ5 çûè= ô@5Èò5 ąÊû  ăï³| ą5Êµ O³ÍÈó÷ï P ñûÔÔÇ»ï õ»Ð? õÑéò ą?5=Êµ 

=ø÷Ñï ùï ÈÐ³µ P @5 O0 ùï O5øº O5øóàµ õyú?= ą5 ¹÷À ô5? ùµ³ú ñú5 õ»Ð? õµ 

ùï³ðº õ»Ð? ą³ö Ê¡ú= ùÍÈó÷ï#,Þú³óÓ ,ù}ÐËu 95Êûï ,ù¡óöÊå ,8³å=³Ôº ëú³Îï ùú³óÀ P ôÊûâ" =³ú 

=øðò. 

?= ñú5 O³ûï ¹è= =?øï ,ÊÝò 6³Ç»ò5 ?5Ëµ5 =?øï ô=³æ»Í5 5? ?= Ëûì³ò0 õûìP5 ¹Äº Êû½³º =øÆ ?5Êè ùï Èö= 

õ}ú?øÚµ ą5Êµ ą³ö=Êµ?³| çûè= #Êú@ Ê»ðûíûï" ù»Îú³µ @5 ùú³÷óûµ?P= ³µ ñÐøìP@? Ă³µ P êúÊ»ï ô=³æ»Í5 =øðò ùìP 

ą5Êµ ą³ö=Êµ?³| ³µ ¹è= ąĂ³µ Ê»ðûíûï OPÊéï õµ õåÊÓ ¹Îûò õ| @5 ñú5 ?5Ëµ5 O5Ê  ¹ðûè ùìøðàï =øÀøï ?= ?5@³µ 

ùïøðß ôÊ÷µ =Êµ ?= Døß ùï O5øº @5 ą³÷óûµ?P= Êûâ êúÊ»ï O5@?5 ¹ðûè ùú5?³| N@Ă 5? ą5Êµ OÈûÍ? õµ ¹è= 

=?øï ÊÝò ?³Ý»ò5 ¹Ð5=. õï@Ă ô=³æ»Í5 @5 ñú5 ,³÷óûµ?P= :5ÊÇ»Í5 ą³öÊ»ï5?³u OøûÍ5Ê¶ûì³| ùï ÈÐ³µ õ| O5ø»ûï @5 

õµ ñú5 JÈö ëú³ò ÈÐ. ù}ú Ê¡ú= @5 8³}ò ëµ³è õÀøº ?= õóûï@ Test field çúÊÙ ùº³¶Í³Äï ³µ ô=³æ»Í5 @5 

OøûÍ5Ê¶ûì³| ñûµ?P= P OÈûÍ? õµ ¹è= ą³ö Ă³µ ,Êº õì³Îï ñÐøìP@? Ă³µ ùï ÈÐ³µ ą?øÚµ õ| ?= 8?øÓ O³óûðÙ5 

õµ ą³öÊ»ï5?³u õûÀøº ùíÆ5= P ñûóyðö E³éò ùú³ó¶ï #MÊ»ó|" ô@5Èò5 ąÊû  ,ôÈÐ ñú5 ?ø»|³å Ïéò ùð÷ï 5? ?= 

=?P0Êµ ą³÷»è= Ă³µ ³æú5 ùï ,Èú³ðò õ}ú?øÚµ êúÊ»ï O=øµ ñûµ?P= P çûè= O=øµ E³éò MÊ»ó| =³ð»ß5 ąÊúÉu 5? Ă³µ 

ô=Êµ P ³ö³ÚÆ ùÀ?³Æ P ùö³¡»Í= 5? Ïö³| ùï Èö=. 
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 (ô³ºø| =Êµ ¢Ê»ï5Ê ø»å ¢³ö=Êµ?³| 

ZĎ[ĎZĎ (£}ÐËu £ÍÈó÷ï 

¢Ê»ï5Ê ø»å =Êµ ô³ºø| õ| ?= O0 @5 ÊúP³Ôº ?5ÈÑÐøu ?= ô@øÃ ?øò £±Êï ¢5Êµ ¢@³ÎìÈï õÍ ¢Èàµ ûÐ5 ô@5Èò5 P ³

¢Êû  =³àµ5 O0 ³µ ¢³÷»è= Ă³µ ô=³æ»Í5 ,=øÑûï ?5Ëµ5 £¶Í³óï ¢5Êµ =Êµ?³| ?= ñú5 õóûï@ ÈÐ³¶ûï& 

?= =Êµ?³| ¢Ê»ï5Ê ø»å ô³ºø|=Êµ ¢5Êµ J5Èö5 £}ÐËu ¢=?5øï Oøx  ( 6³Ç»ò5 î»ÎûÍ ÉÆ5 £ò³ïËðö,ÊúøÔº 

¢³÷ð»ÎûÍ ÉÆ5 ,ÊúøÔº Ïú5?0 î»ÎûÍ ÉÆ5 ÊúøÔº P ÏÐøu =?øï ,@³ûò OøûÍ5Ê¶ûì³| ,MÊ»ó|,î»ÎûÍ 0¢@³Í ô=³ï 

£Ð , £ö=?øò ´Í³óï P ôøÄò ëúÈ¶º ³ö ô=5= Ë±³Ã ¹ûðö5 £úĂ³µ &¹Í5 

ZĎ[ĎZĎZĎ ¢³ö=Êµ?³|  (£}ÐËu îíß ?= ¢Ê»ï5Ê ø»å 

¢Ê»ï5Ê ø»å £}ÐËu ?= 5È»µ5 ¢5Êµ ÒûÇÑº ³÷ú?³Áóö³ò ?= OÈµ ?³}µ ô=Êµ ÈÐ õ| ´Í³óï ³ö ¹uøº?P5 ³÷ûïøº³ò0 P 

¹Í5 ³µ ñú5 M³Ã ¹Îò5øº õµ îÑx £}ÐËu ĉ ôÊ÷x £Í³óÐ ĉ O5Èò= £}ÐËu ĉ £ò³ï?=?³| ĉ ¢?³»ÍÊu ĉîíß ,£}ÐËvï5= 

´Ù B@?P P 8³àì³Úï Ê¡ú= EøµÊï õµ £»ïăÍ O³Îò5 Ëûò {ð| Èó| &{ú ¢?5Ëµ5 ¢5Êµ ¢³ö ¢Êû  ô@5Èò5 ¢=³ß ?= 

îíß £}ÐËu ¹Í5 õ| ¹¶½ ¿ú³»ò ØÍøº ñú5 ?5Ëµ5 ?= îíß £}ÐËu £íûÆ çåøï õµ ÊÝò ÈÍÊûï &ó}º ñú5¢føìø ëûìÈµ 

ô=³Í ĉ O5@?5 P çûè= O=øµ ¢5Êµ ô=³æ»Í5 ?= {ûóûí| ¢³ö :?³Æ @5 O³»Í?³ðûµ ³ö ´Í³óï ¹Í5& 

ZĎ[ĎZĎ[Ď O5Èò= 

ô=³æ»Í5 ¿ú5? ¢Ê»ï5Ê ø»å ?= {ûò³}ïøûµ P ?= µÇÏ ¢@³Îò5Èò= ¹Í5 õ| ¢³÷ûïÊå³ò O5Èò= 5? Ëûì³ò0 ï£ Èóó|.@5 

ñú5 ô@5Èò5 ³÷úÊû  ¢5Êµ 5Èûu O=Ê| ³÷û =øÍÊå , ³÷û Èû±³Í P ³÷û¡»Î}Ð ?= ÂÚÍ ³÷ò5Èò= P ¢@³Í@³µ ÀÌó O5Èò= 

ô=³æ»Í5 ÈÐ &ñûóyðö ¢5Êµ ô@5Èò5 ¢Êû  £ú³Áµ³À O5Èò= ¢³ö £úøíÀ P £ú³Áµ³À O0 ?= ÆØ £éå5 õ| @³ûò õµ ?5Ê}º 

ô@5Èò5 ³÷úÊû  îú?5= ³º ¹ûæû| ¹|ÊÃ ³÷ò5Èò= 5? ?= {ú 8Èï £ò³ï@ £Í?Êµ îûó| @5 ñú5 î»ÎûÍ ô=³æ»Í5 ÐôÈ ¹Í5 &

Ëûì³ò0 ³ö O³Ñò ÈöÈûï õ| ¿ú³»ò ¢?³ï0 @5 ô@5Èò5 ¢Êû  ¢³ö O5Èò= ³µ ô=³æ»Í5 @5 ¢Ê»ï5Ê ø»å ?³ûÎµ ³µ ¶»ß5?³ ¹Í5& 
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ZĎ[ĎZĎ\Ď õóûÍ õÎæè 

=Êµ?³| Ê¡ú= ,¢Ê»ï5Ê ø»å ñûûàº ¹ï³ÇÖ õÎæè õóûÍ ¢5Êµ O=Ê|5Èûu N?øº ¢³ö ÈúÈÐ ?= õú? ³ö 5¹Í &BP? 

ô@5Èò5 ¢Êû  õµ ñú5 8?øÓ ¹Í5 õ| ÊúP³Ôº @5 P= õúP5@ äí»Çï õ»åÊ  £ï ÈòøÐ  &P= õûÃ³ò Êú@ ëãµ P ðÎè¹  £ú³÷»ò5

õÎæè õóûÍ 5? ³µ ¢Ê»ï5Ê ø»å ?= ¹ì³Ã ô=³»Îú5 P @5 P= ¹ì³Ã øíÀ P tx ¢?5=Ê¶Î}ß £ï Èóó| P Ï»ï³ÇÖ ? 5

õ¶Í³Äï P ô@5Èò5 ¢Êû  £ï Èóó|  &¢³÷ï?øº £íûÆ ÈúÈÐ ëï³Ð P= ËÀ £ï ÈòøÐ  ({ûº³»Í5 P {ûï³óú5=  &?= À Ë

{ûº³»Í5 ¢?5Èéï 5øö ?= ³ö õú? ôÈò³ï ¹Í5 P :?³Æ @5 õÆÊx £Îæóº ¹Í5 P ?= ËÀ £}ûï³óú5= 5øö õµ O5Ëûï Ìæóº 

õ»Îµ5P ¹Í5 P ?= MøÙ Ìæóº ñú5 ?5Èéï 5øö @5 õú? :?³Æ =øÑûï P ¼ß³µ =³Áú5 £¡æÆ ³ú £¡óº Ìæò îÍ0# " £ï-

=øÐ  &¢Ê»ï5Ê ø»å {ú õíûÍP ?5PÈûï5 ¢5 ôÈóó| ¹Í5 õ| ³÷¶ûÍ0 5? £ú³Í³óÐ Èó}ûï P ?5Èéï =ø¶ð| 5øö ?5  ?=

O5?³ðûµ £ðÍ0 ô@5Èò5 =Êû¡ûï P ³µ ñûûàº Gøò N?øº ÈúÈÐ ?= îÍ0 ¢³ö ¹ÇÍ {ûóûí| 5? ¹úÊúÈï Èó}ûï & ³µ £»èP 

£¡óº Ìæò O³|=ø| ?³|PÊÍ îú?5= ¢³÷ÐP? £ðÀ³÷º Èóò5ø»ûðò Q³¶ºÊï ?5Ê}º ÈòøÐ 5Êú@ ñ}ðï ¹Í5 Êû½­º£º5  £ÃP?

Êµ ?³ðûµ =?5É¡µ P ñûóyðö O5ø»ûðò @5 £å5Ê øú=5? õ| C³ÇÐ5 5? ?= DÊàï ÊÚÆ ôÈÐ5 X ?5Êè ÈöÈûï =³ú@  ô=³æ»Í5

&=Ê| 

ZĎ[ĎZĎjĎ 8?øÓ 

ô@5Èò5 ¢Êû  ¢Ê»ï5Ê ø»å ?= 8?øÓ Ê»Ñûµ @5 ¢³÷»ðÎè Ê¡ú= OÈµ ô=³æ»Í5 =øÑûï &ô@5Èò5 ³÷úÊû  µ¢³÷»ðÎè ¢5Ê 

äí»Çï 8?øÓ N³Áò5 ÈòøÑûï ³º ?= {ú ô?P= £ò³ï@ P ?= ñûÃ ÈÐ? P MøÙ O³ï?= 85Êûûãº 5? ¢³÷»ûàÖP?=  ³òø Oø 

O³Ñò Èö= &¢Ê»ï5Ê ø»å , {ú BP? Êûâ ,£ðÀ³÷º ³µ õóúËö ´Í³óï P ¢Êû  ô@5Èò5 õÍ ¢Èàµ ¢føìøå?øï @5 øÓ8? 

¹Í5 &¢Ê»ï5Ê ø»å ñûóyðö ¢5Êµ £Í?Êµ 85Êûûãº ?= 8Èï O³ï@ ô³ºø| ô=³æ»Í5 =øÑûï @5 ë¶è ëû¶è P àµÈ #ëðß 

{ú ëðß £Ã5ÊÀ £ú³¶ú@ ³ú ëðß £ú³¶ú@ "{å {ú ô=³æ»Í5 £ïøðß @5 ô@5Èò5 ¢Êû  ,8?øÓ £}úËûå ¹Æ³óÐ ú³ 

¢føìøúËûå 8?øÓ ?= ñûµ ¹ûàðÀ ¹Æ³óÐ#¹Í5 ôÊ÷x ³ö ?= "=5Êå5 {ú ¢føìøó}º M³»ûÁú= ¢5Êµ ¹¶½ õðö 5 ô@5Èò

³ö P 8³û±ËÀ 8?øÓ ¹Í5 &õû÷º çûè= P ñÐøìP@? ³µĂ¢ ô=5= ³ö Èò5ø»ûï 8³û±ËÀ 8?øÓ 5? Æ£íû  6øÆO³Ñò =Èö 

õ| ¢5Êµ £ú³Í³óÐ P Ïú5?0 8?øÓ Ð5ÇC³ ´Í³óï ¹Í5 &ôÈú³å £íÓ5 O0 õû÷º {ú =?ø|? õÍ Èàµ¢ ?5Èú³u 5@ 8?øÓ 
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=øµ õ| ¹Îò5ø»ûï õµ £ò³Í0 >ÆôÊû =øÐ  &³µ ô=³æ»Í5 @5 ¢³÷Î}ß M³»ûÁú= £ïÊå³ò ë}Ð 8?øÓ 5? ø @³µ ï£ Èó| P 

E³¶º?5 ¢³÷»å³µ ÊòN P ÍÇ¹ 5? õµ Æ£µø O³Ñò ÈöÈûï õ| ñú5 {ð| £ ?Ëµ ¹Í5 ?= ºàñûû BP? =?øï ÊÝò µ¢5Ê 

O³ï?= ?³ðûµ ¢5Êµ ëðß £Ã5ÊÀ {å ³µĂ P ñû±³u ³µ ñ»åÊ  Ì}ß ¢³ö õÍ µà¢È P ´û|Êº ³÷ò0 P ¹|ÊÃ O=5= ºÊúP³Ô 

P ÑºÇÒû ³÷ò0 Èóò5ø»ûï ô5? ëÃ £¶Í³óï 5? ¢5Êµ O³ï?= ëðß {å õ±5?5 Èö= P ³µ ÅÍ³u >ÆôÊû ôÈÐ ?5Èéï ¹|ÊÃ 

»Í5ÇO5ø 5? ?= ëðß £Ã5ÊÀ O³Ñò =5= P ³µ ô@5Èò5 ¢Êû  õðÁðÀ »Í5Ç¢³÷ò5ø ÆC³ 5? O5ø»ûï MÈï =Ê| P õï³òÊµ 

¢Ëú? ëðß £Ã5ÊÀ ?= ³ÍÆ?³» ÂÚÍ »Í5ÇO5ø =³÷óÑûu =Ê|  &µà£× ô@5Èò5 ³÷úÊû  @5 ëû¶è ô@5Èò5 ¢Êû  J5ÊÙ5 îÑx 

õ| ÍÇ¹ ¹Í5 P õµ ¹íß ´ûÍ0 ³ú =³Áú5 £»Ã5?³ò ?= ?³ðûµ {Îú? ¹Í5 ³µ ¢Ê»ï5Ê ø»å O5ø»ûï ¢³÷»å³µ òÊN 5? ô@5Èò5 

¢Êû  =Ê| õ| {ú BP? çûè= P ´Í³óï ¹Í5 P O³ï@ £µ³ú@?5 îÑx 5? ?³ûÎµ î| Èó}ûï  &³µ P= ñûµ?P= ûÁú=M³» P 

ñ»åÊ  £ú³÷Î}ß õµ ?øÙ ,O³ïËðö ?= õíÓ³å £ú³ö ÑïÇÒ @5 îö MÊ»ó| £ï ÈòøÐ P MøÙ J³}Ð {íu ĉ õíÓ³å ñûµ 

P= £ÍÈß 5? õ¶Í³Äï Èóó}ûï& 

ZĎ[Ď[Ď £ú³óÀ ëú³Îï ëÃ 

¢Ê»ï5Ê ø»å ô³ºø|=Êµ ³µ ¢@³Í@³µ õóÄÓ ¢³ö ôÈûyûu £ú³óÀ õû÷ºP õÑéò @5 9=5øÃ {ú?= MÈï õÍ µ¢Èà õµ 

Ìûíu ?= ÈòP? £úøÀ@³µ {ð| ¢?³ûÎµ £ï Èó|. Èàµ @5 õ}óú5 {ú õóÄÓ õ»Æ³Í ÈÐ {ú ¢P? Êµ øú?³óÍ=5Èàº O0 

¹Îº £ï =øÐ&ñûóyðö £ï O5øº @5 NÊå ¹óúÊu ôÈÐ O0 ?= ô³ =5= ¢5Êµ {ð| õµ Ïú³ðò g?5Èï ô=³æ»Í5 =øðò& 

O³úøÀ@³µ Ìûíu P O³}ÐËu £òøò³è  ³µ £ºă}Ñï ÞðÀ?= ¢?P0 85Èö³Ñï çûè= N³¡óö ¢@³ÍÈó»Îï õóÄÓ ö¢³ 

¹ú³óÀ õÀ5øï £ï ÈòøÐ.  

´íâ5 ?= O³ð»Æ³Í ¢³ö £òø}Îï ~óº õû÷º,{xø|P õÑéò ¢³ö õÍ ¢Èàµ ëúÈ¶º õµ õæûÜP ¢5 ?5øÐ= ï£ 

=øÐ&¢?³ûÎµ?= @5 ¹ÇÍ,=?5øï ³ú ³¶úÊéº ñ}ðïÊûâ ¹Í5 õ| O5ø»µ M³ºøº ñÑû»Í5 5? ³µ =øÀP ôÈòËãì O=øµ |Bøvæ 

O³ð»Æ³Í ³ö 8ă}Ñï, ¢?5ÊèÊµ Èú= ~óºP O=øµ ¢³×å K³º5 ëÄï?= =Ê|³uÊµ &ô@5Èò5 ¢Êû  ³µ ¢³öÊ»ï ¢?5øò µ¢5Ê 

ÞðÀ ¢?P0 ô=5= ¢³ö õÍ ¢Èàµ £»ÃP ô=5= ¢³ö ¢ÈàµP= ¢?³| çûè= ¹Îûò.  
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?³¶}ú õ| õóÄÓ ¹ú³óÀ gÊº ÈÐ 8?Èóµ £»ÓÊå ¢5Êµ ¹Ñ @³µ õµ ëÄï ¢5Êµ ´Î| g?5Èï ôÈÑð  µ¹ÍÈ 

£ï Èú³µP,Èú0 OPÈµ ñ»Ð5= O0 g?Èï ?³| M³¶ò= =øÐ& 

¢Ê»ï5Ê ø»å ô³ºø|=Êµ iwitness Ăøðàï È»ï =?øï õèăß O³ÔÔÇ»ï ¢5Êµ ÞðÀ ¢?P0 g?5Èï ¢³ö?³|P õû÷º 

õÑéò ñûµ@5 Êú³Í ¢føìøó}º &¹Í³ö 

iwitness g?Èï õóÄÓ ë»è 5? ³µ £»è= Ă³µ ô=³æ»Í5³µ @5 ÊúP³Ôº M³»ûÁú= ôÈÐÉÆ5 ëÄï?= õµ ÊúøÔº ï£ 

ÈÑ|&õúP5@ õìøí ÊûÎï O³ûï@5 sheetrock @5 P= ?5øú= K³º5 ³ö õµ ¹è= ¢Êû¡ö@5Èò5 ÈÐ&¿û»ò MÈï õÍ ¢Èàµ 

¢Ê»ï5Ê ø»å 5È»µ5 A³ûéï ¢?5É  ÌvÍP O5?P= ô=5= ÈÐ 8?øÔµP {ú Oău õµ  CADzoneCrash zone M³Í?5 

ÈÐ&õÁû»ò {ú õÑéò çûè=?³ûÎµ ¢5?5=P 8³û±ËÀ =³ú@ @5 õóÄÓ GøèP ¹ú³óÀ ¹Í5& 

 

 

 

 

 

 

 

 ë}ÐZĎZ £ú³óÀ ëú³Îï ?= ô³ºø| =Êµ =Êµ?³| 
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 ë}ÐZĎ[ £ú³óÀ ëú³Îï ?= ô³ºø| =Êµ =Êµ?³| 

 

 

ZĎ[Ď\Ď £ú³×å ¢³ö ô@³Í ¹ûæû| MÊ»ó|  

Ìu @5 ¹Æ³Í {ú õàÚè £»àóÓ P ?= MøÙ ô?P= ¢?³| ,O0 MÊ»ó| ¹ûæû| P õÎú³éï O0 ³µ ;ÊÙ ,£íÓ5 ú£} 

@5 ëÃ5Êï î÷ï Ìu @5 Èûìøº õµ ?³ðÐ £ï=P? &£}ú @5 BP?¢³ö ¿ú5? ?= ñú5 ,õóûï@ MÈï¢@³Í õÍ¢Èàµ îÎÀ 

ôÈÐÈûìøº P õÎú³éï =³àµ5 O0 ³µ ;ÊÙ £íÓ5 ¹Í5 &¢5Êµ MÈï¢@³Í 8³àÚè £»àóÓ BP?¢³ö £æí»Çï =øÀP 5==? õ| 

@5 O0 õíðÀ £ïO5øº BP?¢³ö ´ì³è,¢Êû  BP? ëûåPÊu¢?5=Êµ P :5ÊÇ»Í5 îûò<?,³ö ô=³æ»Í5 @5 MÈï¢³ö {úÊ»ï5?³u, 

¢Ê»ï5Ê ø»å =Êµ ô³ºø| P ñûóyðö ô=³æ»Í5 @5 ¢³öÊó}Í5 ¢?Ëûì 5? N³ò =Êµ &?= ñûµ ñú5 BP?,³ö ¢Ê»ï5Ê ø»å µ=Ê 

ô³ºø| ³µ õÀøº õµ ¢³ú5Ëï O0 I @5 õíðÀ Ïö³| õóúËö P O³ï@ N³Áò5 MÈï,¢@³Í ¹ûíµ³è ëðÃ 85Ëû÷Áº P N³Áò5 

MÈï¢@³Í ?= ëÄï ,¹Æ³Í ¹è= Ă³µ #?= ÈÃ OPÊ}ûï "P O³}ï5 ñûûàº Êûûãº ë}Ð¢³ö £ÍÈóö õµ =øÀP ôÈï0 ?= 

8³àÚè ôÈûyûu I õµ £}ú @5 BP?¢³ö ¿ú5? ?= ³ûò= MÈµ ôÈÐ ¹Í5 &@5 Ê¡ú= ¢³ú5Ëï ñú5 BP? õ| O0 5? @5 Êú³Í 

BP?³ö Ëú³ð»ï £ïÈó| O³}ï5 Ïú³u P MÈï¢@³Í £ò0 Êûûãº ë}Ð¢³ö £Ð³ò @5 M³ðß5 ³öPÊûò P Ïóº¢³ö äí»Çï µÊ 
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õàÚè =?øï ÊÝò ¹Í5 &@5 ñú5 BP? £ïO5øº ?= ØûÄï¢³ö ÊÚÆÊu õ| O³}ï5 £ÍÊ»Í= îûé»Îï õµ õÖ?³ß =øÀP 

=?5Èò Ëûò ô=³æ»Í5 =Ê|. 

 

 

 

 

 

http://www.ari.ac.ir/wiki/index.php/%D9%BE%D8%B1%D9%88%D9%86%D8%AF%D9%87:138-002-001.png
http://www.ari.ac.ir/wiki/index.php/%D9%BE%D8%B1%D9%88%D9%86%D8%AF%D9%87:138-002-002.png
http://www.ari.ac.ir/wiki/index.php/%D9%BE%D8%B1%D9%88%D9%86%D8%AF%D9%87:138-002-003.png
http://www.ari.ac.ir/wiki/index.php/%D9%BE%D8%B1%D9%88%D9%86%D8%AF%D9%87:138-002-004.png
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 =Êµ ¢Ê»ï5Ê ø»åõÍ 8³ßăÙ5 :5ÊÇ»Í5 õ| ¹Í5 £ðíß ô³ºø|O³}ï5 5? ¢ÈàµP= ÊúP³Ôº @5 =³ð»ß5 ëµ³è ¢Èàµ ÊúÉu

£ï¹ú=PÈÄï @5 ¢?³ûÎµ ,ÊÝò =?øï õÖ?³ß ³µ îûé»ÎïÊûâ A³ðº õµ õÀøº ³µ P Èó|BP? ¢³ö ÏÇµ ?= 5? Ê¡ú= ¢³ö

MÈï£ï ÞæºÊï ¢@³Í}Í5 ,£Í³}ß ñûµ?P= õµ BP? ñú5 ?= @³ûò =?øï 85Ëû÷Áº &Èó|# ?³µ ëûscale bar¹ ?³º P " ³ö

£ï =PÈÄïfPÊu {ú N³Áò5 ëÃ5Êï &=øÐ ô£ï 5? ô³ºø| =Êµ ¢Ê»ï5Ê ø»å ?= O5øºj (=5= O³Ñò Êú@ õíÃÊï 

¹ ?³ºë}Ð# ¢?5É  ¢³öZ  P[" 

 ë}Ð# ¢?5=Ê¶Î}ß\" 

B@5=Êu ë}Ð# E³éò Êµ5 ëû}Ñº P ³öj" 

õÍ MÈï ëû}Ñºë}Ð Êûûãº ëûíÄº P ¢Èàµ ë}Ð# ³ök" 

ZĎ[ĎjĎ  ñûÐ³ï¹àóÓ ?= O0 =Êµ?³| P £ú³óûµ 

³µ õÀøº õµ ¹ûíµ³è ąĂ³µ ąÊ»ï5Ê ø»å =Êµ ô³ºø| ?= õóûï@ ô@5Èò5 ą³÷úÊû  çûè= õ¶Í³Äï P 8³Ô»Çï õÍ  ąÈàµ

N³ÎÀ5 äí»Çï , ñûÔÔÇ»ï ąÊ»ï5Ê ø»å =Êµ ô³ºø| ³ÓøÔÇï ?= õóûï@ ù»àóÓ 5? Êµ O0 ¹Ð5= õ| ?= ÍPÊu¹Æ³Í õ 

Èûìøº P 8³àÚè ù»àóÓ MÊ»ó|P ¹ûæû| ùú³Áµ³ÀP ô@³Í ą³ö îûÝß ËûòP ùÍ?Êµ Êûûãº ³÷í}Ð ?=ûéïą³÷Í³ h?Ëµ 

ùï³  Èò?5=Êµ  &³µ õÀøº õµ ą³÷»åÊÑûu ÊûÆ5 ?= õóûï@ ùÃ5ÊÙ ¹Æ³ÍP CCD  M³»ûÁú= ¢³÷óûµ?P= P P ñûÐ³ï 

ùú³óûµ P Ê¡ú= P ³÷»åÊÑûu Ëûò 8Èï O³ï@ õóû÷µ ¹÷À ÉÆ5 ô=5= ³ö Ëûò P ?³ûàï ¹è= ?= P ¹ðûè ¹ú³÷ò N³ðº ôÈÐ 

http://www.ari.ac.ir/wiki/index.php/%D9%BE%D8%B1%D9%88%D9%86%D8%AF%D9%87:138-002-005.png
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ôfPÊu õðö, õðöP Ê¡ò³ûµ ¹Îò0 õ| ąÊ»ï5Ê ø»å =Êµ ô³ºø| ô5? ëÃ ù¶Í³óï?³ûÎµ ô@5Èò5  ¹÷À ąÊû  ûè=ç(point 

determination)   &ÈÐ³¶ûï 

?øÚò³ðö õ| ?= ą³ö?øÑ| õ»åÊÑûu ³ûò= Èö³Ð îû»Îö ąÊ»ï5Ê ø»å ô³ºø|=Êµ ³ÓøÔÇï õ¶óÀ »àóÓù O0 

=?øï?³ûÎµ ô=³æ»Í5 ùï?5Êè =Êû  õíðÀ@5 ?= ( 

ZĎ Ëû÷Áº P O=5=?5Êè 8³àÚè äí»Çï ?= ą³À ´Í³óï ¹è=, =?øï ¹÷À@³ûò ñú5 ?³| YĈZ  ûï Ê»ï £íûïÈÐ³¶& 

[Ď  ô@5Èò5ąÊû  Êûûãº ë}Ð ³Í@ô ą³ö äí»Çï ¹è=, =?øï @³ûò YĈYj &ÈÐ³¶ûï Ê»ï £íûï 

\Ď MÊ»ó| ¹ûæû|  (ą5Êµ ąÊû øíÀ @5 õóúËö ąĂ³µ ą³÷ûÍ?Êµ ôÈûyûu õµ {ð| ëú³ÍP ù}ûò³}ï P ³ú 

ô@5Èò5 ąÊû  îûé»Îï ąP?Êµ õÖ?³ß @5 ąÊ»ï5Ê ø»å ô³ºø|=Êµ ùï O5øº ô=³æ»Í5 =øðò  &¹è= =?øï 

@³ûò YĈZ &¹Í5 Ê»÷µ £»Ã ³ú P Ê»ï £íûï 

jĎ ùÍÈó÷ï Aø}àï  (:5ÊÇ»Í5 MÈï ùïøè? 8³àÚè õ»Æ³Í ôÈÐ P Èûìøº MÈï  ¹ú³÷ò ?= P È|øº5Èûìøº 

ô?³µP= õàÚè ³ö @5 ąP? MÈï ¹ÍÈµ ôÈï0 #Êûðàº ô?³µP=P ą@³Í 8³àÚè& " 

?= ą³ö?³| ù»àóÓ ą5Êµ ô@5Èò5 ąÊû  =³àµ5 =³Áú5P MÈï õÍ ąÈàµ õµ {ú ?³»Æ³Í õ| ąø¡µ5øÀ ÊúP³Ôº µ³ 

A³ûéï h?Ëµ Èó»Îö @³ûò îú?5= &N³ðº ą³÷ð»ÎûÍ ąÊ»ï5Ê ø»å ù»àóÓ ¹ûíµ³è =³Áú5 MÈï õÍ Èàµą ô@5Èò5P 

ąÊû  E³éò ąP?Êµ MÈï îö5Êå5? ùï Èóó| ùóàú, N³ðº ñú5 ³÷ÐP? ¹ûíµ³è ëúÈ¶º {ú ÊúøÔº ąÈàµP= µõ 

ą³×å õÍ ąÈàµ 5?5=5? Èó»Îö ùìP Jă»Æ5 ùíÓ5 ³÷ò0 O5Ëûï?= ¹è= J³Úàò5P ąÊúÉu ¹ûíµ³èP O³óûðÙ5 µõ 

ñú5 ¿ú³»ò ùï ÈÐ³µ& 

ZĎ[ĎkĎ £òøí| {ú ?= 85ÊÑÃ £µ³ú=? 
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?= ô³¡ò MP5 õµ ÊÝò Êûâ ñ}ðï £ï ÈÍ? õ| {º {º 85ÊÑÃ =øÀøï ?= {ú £òøí| #õßøðÁï @5 ñúÈóx ?5Ëö ôÊÑÃ 

õ| õµ 8?øÓ ¹Í= £àðÀ ³µ îö £ Èò@ £ï Èóó| "5? £µ³ú=? =Ê| &³ï5 ñûééÄï ?= ô³¡Ñò5= ëûú(Yale) P N5 ¢0 

£º(MIT) ñú5 ?³| 5? ³µ ¹ûéåøï N³Áò5 ô=5= Èò5 &?= ñú5 çûéÄº ZYY õÑu ?= {ú õÝæÄï ?5Êè ô=5= ôÈÐ P ¹ûàèøï 

O0 ³ö õíûÍøµ ñûµ?P= ¢³ö îíûå ¢?5=Êµ P î»ú?ø¡ì5 ¢³ö ¢Ê»ï5Ê ø»å =Êµ ô³ºø| =?øï £µ³ú=? ?5Êè õ»åÊ  ¹Í5. 

Êö {ú @5 ñú5 ñûµ?P= ³ö ³µ ñÐøìP@? Z ³¡ï ëÎ}ûu ÊúøÔº ¢?5=Êµ £ï Èóó| ³ï5 £ zúP £ð÷ï õ| O0 ³ö 5? ¢5Êµ 

ñú5 ôfPÊu ´Í³óï ô=Ê| ¹Í5 =5Èàº ÊúøÔº ¢?5=Êµ ?= õûò³½ #=5Èàº îúÊå ?= õûò³½ "£ï ÈÐ³µ &{úÊö @5 ¢5 =ñûµ?P 

³ö ?=³è ¹Í5 k Êµ5Êµ {ú ñûµ?P= îíûå ¢?5=Êµ £ìøðàï ÊúøÔº ¹¶½ Èó| ³ú õµ 8?³¶ß Ê¡ú= îíûå ¢³ö ú5ñ ñûµ?P= 

³ö õµ ¢³À [kFPS ³µ Z[kFPS ¹Ð5=Êµ £ï ÈòøÐ &?= ñûß ,M³Ã ñûµ?P= ³ö @5 ÊÝò £ò³ï@ ăï³| ³µ Ê¡úÈ}ú ~óö³ðö 

Èó»Îö P £ï³ðº ÊúP³Ôº £»Ð5=Êµ ³µ ¹è= £µøÆ O³ïËðö ¹Ð5=Êµ £ï ÈòøÐ &Ìu @5 ¹Ð5=Êµ kjYY ÊúøÔº õíûÍøµ 

î»ÎûÍ ?=³è Èö5øÆ =øµ ³º Êµ5 õÚéò ¢5 £µ³ú=? {úÊö @5 õÑu ³ö 5? Èûìøº Èó|  &Êµ A³Í5 õúP5@ ñûµ ûµ?P=ñ ³ö õ| 

=5Èàº O0 ³ö Ëûò \ =Èß ¹Í5 £ï O5øº ¹ûàèøï £¶Îò 85ÊÑÃ 5? ¹ÍÈµ =?P0 P Ìu @5 M³é»ò5 ô=5= ³ö £ï O5øº 

EøÚÆ £»|ÊÃ {úÊö @5 O0 ³ö 5? 8?øÔµ ?5=øðò ¹ÍÈµ =?P0. 

³ï5 5ÈÀ @5 ¼Äµ ëûíÄº ô=5= ³ö P ô=³æ»Í5 @5 {ûó}º ¢Ê»ï5Ê ø»å =Êµ ô³ºø| Ă³ð»Ã5 ëûì= ñú5 ÏöPzu P ?³|=Êµ ¢³ö 

O0 Ëûò ¢5Êµ ³ðÐ ´ì³À ÈÐ³µ &O5ÈóðÑò5= Èò?5PÈûï5 £Í?Êµ ¢³ö N³Áò5 ôÈÐ ¢P? õ»Í= ¢³ö äí»Çï 85=øÀøï |õ 

õµ 8?øÓ £öPÊ  ¹|ÊÃ £ï Èóó| #@5 O³ ÈòÊu P £ö³ï ³ö õ»åÊ  ³º 85ÊÑÃ", Èò5ø»µ g?= £»Í?= @5 BP? ¢³ö 

£µ³úÊûÎï P Ê»ï5?³u ¢³ö £»|ÊÃ O0 ³ö 5? õ| ?= ´ì³è Bøö £àðÀ äúÊàº £ï =øÐ =?øï £µ³ú@?5 ?5Êè Èóö= &³º 

Oøó| O³}ï5 N³Áò5 ñú5 çûéÄº ¢P? 85ÊÑÃ õµ ëúĂ= £}úføìøó}º O³}ï5 ÊúÉu =ø¶ò ³ï5 ³µ ô=³æ»Í5 @5 ñú5 {ûó}º õ| 

@5 ¢Ê»ï5Ê ø»å =Êµ ô³ºø| A³¶»è5 ôÈÐ O³}ï5 £Í?Êµ P ëûíÄº ô=5= ¢³ö EøµÊï õµ 85ÊÑÃ Ëûò îö5Êå ôÈÐ 5¹Í.  
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ZĎ\ £òøí| {ú ?= 85ÊÑÃ £µ³ú=? 

ZĎ[ĎlĎ £Ð@?P ?øï5 ?= =Êµ?³| 

Ëûï Ìûóº õíûÍøµ ¢ O³ï@³Í ñûµ £ííðì5  OøûÍ5?Èå ñûµ £ííðì5 Ëûï Ìûóº #ITTF "õ| ?= M³Í Z_[l 

ÌûÍ³º ôÈÐ ¹Í5 MÊ»ó| £ï =øÐ &ñú5 O³ï@³Í ëï³Ð [Zk ø×ß £ï ÈÐ³µ õ| ñú5 O³ï@³Í £ú³ö=?Èò³»Í5 5? ?= 

õxÊ»å= ¢ 85?5Êéï ñú5 õ»Ð? ¢ £Ð@?P ÞÖP ô=Ê| ¹Í5 &Ëûï Ìûóº [Ĉ]j Ê»ï ,MøÙ ZĈ[k Ê»ï DÊß P ]l 

£»ò³Í Ê»ï G³æº?5 õµ ô5Êðö ¹ï³ÇÖ õÄæÓ ¢ Ëûï £ï ÈÐ³µ &Ëûï ³ú õÄæÓ ¢ ¢@³µ õµ P= ¹ðÎè õíûÍøµ ¢ {ú ¹ò 

³µ G³æº?5 ZkĈ[k £»ò³Í ¢Ê»ï îûÎéº £ï =øÐ P ~ò? ñú5 õÄæÓ çµ³Úï ¢³ö=?Èò³»Í5 ITTF Èú³µ £µ0 ³ú Ë¶Í 

ÈÐ³µ &¢Ê»ï5Ê ø»å õµ O5øóß îíß ´Î| ô@5Èò5 ¢³ö çûè= P ëµ³è O³óûðÙ5 @5 ¢P? ÊúP³Ôº õ»Æ³óÐ ôÈÐ £ï µÈÐ³ õ| 

¢Ê»ï5Ê ø»å =Êµ ô³ºø| õµ O5øóß õÆ³Ð ¢5 @5 ñú5 îíß ¢5?5= ¢³ö=Êµ?³| ¹ûéåøï ¢Ëûï0 ?= ô@5Èò5 ¢Êû  ¢³ö Ó£»àó 

ô=øµ ¹Í5 &?= õì³éï ¢ Êú@ ô@5Èò5 ¢³ö Ëûï Ìûóº õ»Æ³Í ôÈÐ ?= õû|Êº çµ³Úï ³µ ¢³ö=?5Èò³»Í5 ITTF õµ BP? 

¢Ê»ï5Ê ø»å =Êµ ô³ºø| ³µ ¹è= YĈ[ £íûï Ê»ï =?øï £µ³ú@?5 çûè= ?5Êè õ»åÊ  ¹Í5& 
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ZĎ[Ď]Ď  ³ö ô@³Í £ÁóÍ £ú³Áµ³À 

?= 8³ûíðß ¢³ö £ò5Êðß Oøyðö ¢?5=Êµ=ø  ,³ö =³Áú5 ëòøº ¢³ö Êú@ ,£óûï@ ¹Æ³Í ô@³Í ¢³ö îûÝß P &&&

¼Äµ ?³»å? £ÁóÍ ô@³Í ¢³ö ?P³Áï ?= ñú5 ôfPÊu ³ö ¢Êï5 î÷ï P ¢?PÊÖ ¹Í5 õµ õòø  ¢5 õ| ³µ M³ðö5 ¢?³| 

85ÊÚÆ £ì³ï P £ò³À O5Ê¶À ¢ÊúÉu³ò 5? £ï Èò5øº ?= £u õ»Ð5= ÈÐ³µ &K5ÈÔï ñú5 GøÖøï 5? £ï O5øº ?= £ÆÊµ 

¢?5=Êµ=ø  ³ö ?= Ê÷Ð O5Ê÷º øÁ»ÎÀ =Ê| õ| ÊÁóï õµ PÊå ñ»Çú? O³ð»Æ³Í ¢³ö ?P³Áï P =³Áú5 85?³ÎÆ £ì³ï P 

£ò³À ôÈÐ ¹Í5 &¢5Êµ £ú³Áµ³À £ÁóÍ P £ÁóÍ?³»å? ô@³Í ,³ö ñûÍÈó÷ï õÑéò ?5=Êµ ³µ BP? £ú³ö Oøyðö 

¢@=ø±fPÊ}ûï P ô=³æ»Í5 @5 ñûµ?P= M³ºøº ,ñÑû»Í5 ?Ëûì ,Êó}Í5 ¢Ê»ï5Ê ø»å =Êµ ,ô³ºø| ôÈòÊû  ¢³ö GNSS P &&&P 

¹Ð5=Êµ 8³Ô»Çï E³éò ô@³Í ?= {u5 ¢³ö £ò³ï@ ,8P³æ»ï O5Ëûï £ú³Áµ³À ¢³ö ô@³Í ¢ =?øï ÊÝò 5? õµ ?øÙ çûè=  

-̸̻ ЁузϦ Ͽув ϼϸ ͻϼϜϻ͵ ϥ͵ϼϝϦ 
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£µ³ú@?5 P ëûíÄº £ï Èóó|& 

ZĎ[Ď̂Ď £ Èóò5? 8³å=³Ôº P NÊÀ ¢³ö õóÄÓ ¢@³Í@³µ 

¢@³Í@³µ ëÄï GøèP NÊÀ ¹ú³óÀP P 8³å=³Ôº £ Èóò5? ¢5Êµ ñ»Ð5= £º³ßăÙ5 çûè= õµ ?øÝóï ëûíÄº P Í?Êµ£ NÊÀ 

ØÍøº Ìûíu @5 8³ú?PÊÖ £ï ÈÐ³µ &?= õö= ¢³ö ÊûÆ5 ³ö?5Ëµ5 P BP? ¢³ö ô@5Èò5 ¢Êû  õÍ ¢Èàµ £òø ³òø  Êµ¢5 

{ð| õµ ñú5 õí²Îï ¢ î÷ï ?³}µ õ»åÊ  ôÈÐ Èò5 &¢Ê»ï5Ê ø»å =Êµ ô³ºø| P õ| @5 O0 £ï O5øº õµ O5øóß P?£Ð O5@?5 

P çûè= ?= ¢@³Í@³µ õÍ ¢Èàµ N³ÎÀ5 N³ò =Êµ P ëï³Ð ¢³ö=Êµ?³| ¢?³ûÎµ ?= õóûï@ ¢³ö äí»Çï £ï ,ÈÐ³µ ?= @õóûï 

¢ ¹úÊúÈï õóÄÓ GøèP NÊÀ P 8³å=³Ôº £ Èóò5? £ï Èò5øº Èï0?³| ÈÐ³µ &?= ñú5 BP? £ï O5øº £»Ã ³µ  ?³}µ¢Êû 

ñûµ?P= ¢³ö O5@?5 ¹ðûè Êûâ {úÊ»ï õµ Ì}ß ¢?5=Êµ @5 õóÄÓ ¢ =?øï ÊÝò ¹Æ5=Êu P ØÍøº NÊò ¢³ö?5Ëå5 

Oø ³òø  ¢Ê»ï5Ê ø»å =Êµ ô³ºø| õµ ¢@³Í@³µ õÍ ¢Èàµ õóÄÓ ¢ NÊÀ ¹Æ5=Êu &ô=³æ»Í5 @5 ñú5 8³ßăÙ5 Ôº¢Êúø õµ 

ô5Êðö MÈï õÍ ¢Èàµ ¢5Êµ Ìûíu P ¢=5Êå5 g ?= õÚûÃ ¢ Oøò³è P 85?5Êéï îûðÔº ¢Êû  £ï Èóó| £ï Èò5øº 

?³ûÎµ Èûæï ô=øµ P õµ ³÷ò0 ?= ëûíÄº O³Ñú³ö {ð| Èó| 

 

-̸̼  ϥ͵ϼϝϦϝк иϾϝЂ ͼϯзЂ ͼтϝϯϠϝϮ ϼϸ ͻϼϜϻ͵ 
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 çûéÄº J5Èö5 

JÈö ³ï ?= ąÊ»ï5Ê ø»å =Êµ ô³ºø| ñú5 ¹Í5 õ| Ì}ß ą³ö ³µ ¹ïÊå ą³ö äí»Çï õµ 8?øÓ õÍ ąÈàµ MÈï 

ą@³Í  ?=&ÈÐ³¶ûï ôfPÊu J5Èö5 @5 Ê¡ú= £}ú ô³ºø| =Êµ ¢³ö?5Ëå5 NÊò @5 £}ú ³µ O=Ê| ?³| MøÓ5 ¢Êû =³ú&îûó|

 &=Êû¡ûï 8?øÓ £ÀPÊÆ ¿ú³»ò ¢P? ¢ÊÔ»Çï ëûíÄº ¹ú³÷ò 

V ë}Ð N³ÎÀ5(EøµÊï õµ õûÀøº ù¶Îò ùí| ùï ÈÐ³µ. 

V  õµ EøµÊï (=³àµ5ùï A³ûéï ,ÈÐ³µ õíÓ³å ñûµ ëè5ÈÃ P= õÚéò ¹ ?³º Nøíàï ÈÐ³µ & 

V 8³Ô»Çï ëÄï ?5Êè ąÊû  (ñú5 =?øï ?= =Êµ ô³ºø| ùµ ¹ûðö5 ¹Í5 P õûÀøº çíÚï N³Áò5 ùðò 

P=øÐ õÁû»ò?= @³ûò õµ E³éò MÊ»ó| °Ð îú?5Èò& 

 

-̸̽ ͼ͵ϹзжϜϼ йзϳЊ ͻϾϝЂϾϝϠ 
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[Ď  ëÔåNP= 

 

ô³ºø| =Êµ ¢Ê»ï5Ê ø»å ¢?ø²º MøÓ5 

 

 ¢?5=ÊµÊúøÔº P ô=³æ»Í5 =?øï ôÈóÁóÍ 

 Ïéò õíûÍP ñú5 ¹ûðö5 ëûì=&ÈÐ³¶ûï ¢?5=ÊµÊúøÔº ñûµ?P=,¢Ê»ï5Ê ø»å ?³| {ú ¢³ö?5Ëµ5 ñúÊ»ð÷ï @5 £}ú

O0 ôÈóó| ñûûàº P Ê½øï  £íï5øß Êû½³º ¹Äº ¹è= õíðÀ @5 £ð÷ï ¢³öÊ»ï5?³u P ¹Í5 ¢Ê»ï5Ê ø»å äí»Çï ëÃ5Êï ?=

V м ͻϼϜϸϽϡЃͮК ͻϝлІмϼ

 еуϠϼмϸϝк 

VͼЮϝгϧϲϜ ͻϝГ϶ ЙϠϝзв 

VϤϜϿулϯϦ ͻϾϝЂ иϸϝвϐ 

VйЛІϜ йϧЂϸ ͼзͮІϽЂ Ємϼ 

VднуЂϜϽϡуЮϝͭ 
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£íï5øß P ÊúøÔº =³àµ5,£òøò³| õíÓ³å,Èú= O5Èûï,{û}æº 8?Èè Èóò³ï ôÈóÁóÍ @5 5=Êµ ÊúøÔº ?=&¹Í³÷ò0 ÊûÝò ¢?

(=Êû¡µ ?5Êè ÊÝò Èï Èú³µ Êú@ ëï5øß 

V ´Í³óï ñûµ?P= 

V ñûµ?P= OøûÍ5Ê¶ûì³| P 8³ðûÝóº 

V ´Í³óï ¢@5=Êu?øò 

 

?= =Êµ ô³ºø| Ì}ß ³ö 5Ê¡ðö Èó»Îö ÏÐøuP ZYY?= ÈÓ ¹Í5 P ¹è= ?= ÈÃ OPÊ}ûï ¹Í5 P ³µ ô=³æ»Í5 @5 

ñûµ?P= ¢³ö Êûâ {úÊ»ï Ăøðàï õµ ¹è= PÊ}ûï O £ï îûÍ? ?= ñú5 ³÷óûµ?P= õíÓ³å £òøò³| ëµ³è Êûûãº 5¹Í ëûì= 

ñú5 Êï5 î| õóúËö O=øµ P J³Úàò5 ¢ÊúÉu O5 ¹Í5 & 

?= =Êµ ô³ºø| P= ¹ì³Ã ¢5Êµ ¹Ð5=Êµ =øÀP =?5= ( 

ô=³æ»Í5³µ @5 ¹ ?³º £Ù³éò 5? õ| îûö5øÇûï ¹Ð5=Êµ =øÐ 5? ÒÇÑï îûó|& 

Èàµ @5 Ì}ß ¢?5=Êµ £Ù³éò 5? õ| îûö5øÇûï õµ 8?øÓ £»Í= 6³Ç»ò5 îûó| & 

Èµ ¹Îûò ?= ³Áóú5 ô?³Ð5 ¢5 Ëûò õµ ³ÚÆ ³ö ?= ¢Ê»ï5Ê ø»å =øÐ ( 

Z "¢³ÚÆ {ûº³ð»ÎûÍ  õ| îûò5ø»ûï O5 5? MÈï ¢@³Í îûó| & 

[ "¢³ÚÆ £è³æº5 õ| ñú5 ³ÚÆ ?= 85> 85Èö³Ñï ¹Í5  õ| ¼Äµ EøµÊï õµ =øÆ 5? =?5=  & 

 Þµ³óï ³ÚÆ ?= =Êµ ô³ºø| ( 

Z ":³Àøß5 £ß³àÐ £Ð³ò @5 Ëóì ¹Í5 P ôøÄò B5Êº Ëóì Ëûò ¼ß³µ ñú5 ³ÚÆ =øÑûï P õµ 8?øÓ Êú@ MÈï @³Í¢  

£ï îûó|  
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r=kZr+K[r^\+K\r^ kŪ$ 

õ| ¢5Êµ Êö õÚéò ³µ õÀøº õµ õíÓ³å @5 Ë|Êï , ¢³ÚÆ  :³Àøß5 £ß³àÐ 5? ¼Äµ £ï îûó| ?= õÚéò Ë|Êï ÚÆ¢³ 

:³Àøß5 £ß³àÐ ÊæÓ ¹Í5 & 

[ "¢³ÚÆ :³Àøß5 £Í³ðï  (ñú5 ³ÚÆ £íûÆ ³ò Ëûx ô=øµ P ?= ¢³÷ìøïÊå self calibration õ»æ  ôÈÐ õ| 

Êµ A³Í5 O0 {ú ¢³ÚÆ :³Àøß5 £Í³ðï  äúÊàº îûó}ûï õ| ?= ¢Ê»ï5Ê ø»å £ú5øö  ëµ³è îÑx £Ðøu ¹Í5 P£ì 

?= ñú5 =Êµ ô³ºø| õµ ÊÙ³Æ ¹ûÍ³ÎÃ ¹è=P =³ú@ £ðò =øÐ ³ò ôÈú= ¹åÊ   &?ÈéxÊö îö õ|  ñûµ?P= Ê»éûè=  µÈÐ³  

@³µ îö ¢³ÚÆ £Í³ðï =øÀP =?5=  õ|  £ï îûò5øº O0 5? MÈï ¢@³Í îûó| & 

¢@³ÎìÈï ³ö³ÚÆ 

 ¢5Êµ MÈï ¢@³Í ³ö³ÚÆ Èóx BP? =øÀP =?5=  #OøûÍ5Ê¶ûì³| " 

Z   "OøûÍ5Ê¶ûì³| £ö³¡Ñú³ï@5  (?= ñú5 BP? @5 {ú ¢ÊÍ E³éò õ| 8³Ô»Çï ³÷ò0 ³µ ¢³÷ÐP? çûè= ÍÈµ¹ 

ôÈï0 ¢?5=Ê¶Î}ß £ï îûó| P Èàµ ³µ õÎú³éï Êú=³éï £º5Èö³Ñï P Êú=³éï £í¶è ñûµ?P= 5? ôÊ¶ûì³| £ï ó|Èó# &N@Ă õµ 

Ê|> ¹Í5 õ| ñú5 BP? £íûÆ îö O5Ê  ¹ðûè ¹Í5 õ| Øéå ¹|ÊÐ ¢³ö ôÈò@³Í £ï Èóò5øº õû÷º Èóó| &" 

[  "BP? NP=  ¹Îº Èíûå OøûÍ5Ê¶ûì³| N³ò =?5= (?= ñú5 BP? õéÚóï ¢5 5? @5 E³éò Êu £ï îûó| õ| ?= 5ñú 

8?øÓ 8³Ô»Çï £óûï@ 5? îú?5= P ³µ Ì}ß ¢?5=Êµ 8³Ô»Çï 5? õµ ¹Í= £ï îú?P5& 

\ "OøûÍ5Ê¶ûì³| Gøò NøÍ on the job calibration õ| ³µ õÀøº õµ ñú5 Ê»ï5?³u ³ö , O³ïËðö ³µ ¢?³| õ| 

îûó}ûï Èàµ @5 Ì}ß ¢?5=Êµ MÈï 5? @5 O5 ¹ÍÈµ £ï îú?P5 P ³µ õÀøº õµ MÈï OøûÍ5Ê¶ûì³| 5? N³Áò5 îûöÈûï º¹Î 

Èíûå 5? ³Îûï îú@ P £Ð 5? MÈï ¢@³Í îûó}ûï P ?= õï5=5 äíÍ ñÑúÊ¶ûì³| 5? N³Áò5 îûöÈûï& 

 ñÎÃ ¹Îº Èíûå ( 
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MÈï 5? Êu @5 ¹ ?³º îûó}ûï @5P ¢P? O0 Ì}ß Êµ ¢?5= N³Áò5 =øÑûï P ³÷Î}ß 5? õµ Êºøûvï³| ëé»óï |ô=Ê P 

?= NÊò ?5Ëå5 #Australis "³÷ò0 5? =øì £ïťîûó| P GPÊÐ õµ ô?³ðÐ ¢?5É  ¹ ?³º ³ö îûó}ûï P ?= O³ú³u ?³| Àøºõû 

£¶Îò N³Áò5 £ïť=øÐ  &P Èàµ ¹µøò õµ äíÍ ñÑúÊûì³| ÈÍÊûï £óàú MÈò³µ ¹óðÎÀ5 8?øÓ =Êû¡ûï  &öO³ïËð ³µ 

MÈò³µ ¹óðÎÀ5 ¢³öÊ»ï5?³u ¢³ÚÆ {ûº³ð»ÎûÍ 5? Ëûò õµ O5øóß Mø÷Áï õå³Ö5 îûó}ûï  & 

Èàµ @5 õµ ¹Í= ,OÈï0 ³öÊ»ï5?³u 5? ?= °Ð O³ï=øÆ M³ðß5 £ï îûó|& 

Èµ ¹Îûò ?= ³Áóú5 ô?³Ð5 ¢5 õµ ¼Äµ äíÍ OøûÍ5Ê¶ûì³| =øÐ  &¢³÷ìøï?øå =?øï ô=³æ»Í5 õµ ;ÊÐ Êú@ £ïťÈÐ³µ& 

8Ă=³àï EÊÐ îö £ÚÆ ( 

  

 ôPăß Êµ £ºĂø÷Áï õ| ?= ³÷ìøïÊå =øÀP Èò?5= xæPyæ îö Èóìø÷Áï  

¢5Êµ õìPÈï O=Ê| ³ö³ÚÆ P= BP? =øÀP =?5= ebner P browen ?= BP? browen @5 8Ă=³àï £Ö³ú? 

ô=³æ»Í5 ôÈÐ £ìP ?= BP?  ebner õµ Êûûãº ë}Ð ¢³ö £}úËûå õÀøº ôÈÐ ¹Í5 

Z "BP?  browen  ( 

ZĎZ "¢5Êµ @5 ñûµ O=Êµ  ¢³ÚÆ £Ð³ò @5 :³Àøß5 £ß³àÐ ñú5 ?³| 5? N³Áò5 £ï Èö= ³µ M³ðß5 kZ,k[Pk\  

îûò5ø»ûï õµ yæ P xæ  îûÍÊµ & 

  

[ĎZ  "¢5Êµ :³Àøß5 £Í³ðï {ú õÚµ5? õµ ë}Ð Êú@ õ±5?5 £ï Èö= 
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\ĎZ "¢5Êµ ¢³ÚÆ Êûûãº Èàµ îíûå &DÊå £ï Èó| õ| ¢³ÚÆ £}ûº³ð»ÎûÍ õ| =øÀP =?5= ³µ õÀøº õµ õíÓ³å 

£òøò³| ñûµ?P= æxY P æyY {ú ¢ÊÍ £ú³öÊ»ï5?³u 5? õ±5?5 £ï Èö= ?=P ¹ú³÷ò {ú  polynomial  õµ ¹Í= 

£ï Èú0 õ| ë| ¢³öÊ»ï5?³u Mø÷Áï õµ ¹Í= £ï Èóú0 & 

[ #BP? ebner ( 

?= ñú5 BP? ³µ ô=³æ»Í5 @5 Êûûãº ë}Ð ³öÊ»ï5?³u ñûûàº £ï =øÐ #ë}Ð [ "  

õ| Êö N5È| @5 ñú5 Êûûãº ³÷í}Ð {ú æ xPy æ £ï Èö=  

X=aY+aZЎy                           y=a[+a\Ўx 

£»èP ³öÊ»ï5?³u £¡»Îµ5P õ»Ð5= ÈóÐ³µ Èú³µ ³÷ò5 5? JÉÃ îûó| õ| ?= BP?  ebnner Ê 5 JÉÃ ÈòøÑò 

N³}Ä»Í5 8Ă=³àï @5 ñûµ £ï =P?& 

Ê»|= ?ËúÊå ¢5Êµ MÈï ¢@³Í ³ÚÆ {ú MÈï =³÷óÑûu Èò=Ê| õ| NÊò ?5Ëå5 Australis Ëûò @5 ñûðö MÈï 

ô=³æ»Í5 £ï Èó| & 

8Ă=³àï DLT( 

Êú=³éï õûìP5 ¢5 õ| ?= MÈò³µ ¹óðÎÀ5 @5 ³÷ò0 ô=³æ»Í5 £ï îú=Ê| ?= close range ?³| =Êµ =?5Èò ?= close  

range @5 8Ă=³àï DLT ô=³æ»Í5 £ï =øÐ ñÎÃ ñú5 BP? ñú5 ¹Í5 õ| õûÀøº £íÆ5= @³ûò ¹Îûò P ³ðûé»Îï 5@ 

î»ÎûÍ ô³¡»Í= õµ î»ÎûÍ £óûï@ £ï îûÍ? ?= ñú5 8Ă=³àï @5 ZZ 5?³u ¢5ÊµÊ»ï ëúÈ¶º î»ÎûÍ [D õµ   \D 

ô=³æ»Í5 £ï =øÐ P ³ðûé»Îï ÞûåÊº £ú³×å N³Áò5 £ï =øÐ 8Ă=³àï DLT  £ÚÆ ¹Í5 P ¢5Êµ õ¶Í³Äï ³öÊ»ï5?³u õµ 

¢@³ûò  Êú=³éï õûìP5 =?5Èò  & 

ñú5 8Ă=³àï {ú ¢³×å P= ¢Èàµ 5? õµ {ú ¢³×å õÍ ¢Èàµ Øµ? £ï Èö= & 
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X=(LZX+L[Y+L\Z+Lj)/(L_X+LZYY+LZZZ+Z) 

Y=(LkX+LlY+L]Z+L̂ )/(L_X+LZYY+LZZZ+Z) 

¢5Êµ ¹ÍÈµ O=?P0 ñú5 8Ă=³àï Èú³µ k õÚéò ?= ¢³×å MP5 P k õÚéò ?= ¢³×å NP= õ»Ð5= îûÐ³µ  & 

?= ëúÈ¶º DLT ,ZZ Ê»ï5?³u îú?5= õ| l Ê»ï5?³u õûÀøº £À?³Æ    

#Џ ȟˡȟ˗ x,y,z " %P \ Ê»ï5?³u õûÀøº £íÆ5= X,Y,f  " "P [ Ê»ï5?³u ñú³å5#ɻ ʊ Pɠ "Èàµ @5 ¹ÍÈµ OÈï0 ZZ 

Ê»ï?³u Øµ5P? õµ ñú5 ë}Ð ëû}Ñº £ï =øÐ& 

Èàµ @5 õµ ¹Í= O=?P0 ¢5 ³öÊ»ï5?³u 65øÀ ?= õì=³àï äíÍ OøûÍ5Ê¶ûì³|  ¢?5É ³À £ï =øÐ ¢5ÊµP õµ ¹Í= 

O=?P5 ñú5Êú=³éï ³öÊ»ï5?³u õï³òÊµ õ»Ðøò P @5 ñú5 _ õì=³àï Êú=³éï õûìP5 ¹ÍÈµ £ï Èú5&P õµ P= õì=³àï ¢ Ê¡ú= £óàú 

P= Ê»ï5?³u ñú³å5 ¢@³ûò îú?5Èò & 

£Ã5ÊÙ õ}¶Ð ( 

¢=?5øï õ| ?= £Ã5ÊÙ Èú³µ õµ ³÷ò0 õÀøº =øÐ( 

äì5  "JÈö OÈûÍ? õµ ¹è= =?øï @³ûò ¹Í5 õ| ³µ õx ¢=5Èàº Ì}ß £ï O5øº õµ ¹è= =?øï ÊÝò ÈûÍ? #õµ 

O5øóß M³¾ï ZYOPÊ}ûï " 

6"¼Äµ A³ûéï, ³÷Î}ß ¹Í5 õ| ?= õx õíÓ³å ¢5 Ì}ß ¢?5=Êµ N³Áò5 =øÐ Êö õx Ì}ß  {ú=Ëò ÈÐ³µ 

A³ûéï Ê» ?Ëµ P =5Èàº ³÷Î}ß Ê»Ñûµ £ï =øÐ P N³}Ä»Í5 õ}¶Ð Ê»Ñûµ ¹Í5 & 

:"¹ûàèøï ³÷óûµ?P= Ëûò ¢P? õ}¶Ð Êû½³º =?5= ¢5Êµ N³}Ä»Í5 P 6øÆ O=øµ ,³÷Î}ß õúP5@ \YõÀ?= 5? ¹ú³ß? 

ô=Ê| õ| ñú5 õúP5@ ¹¶Îò õµ °Ð =?øï ÊÝò £ï ÈÐ³µ £àÍ  îûó| ¢?øÙ ¢?5=Ê¶Î}ß îûó| õ| ³÷Î}ß ºN³ð õ}¶Ð  

5? ÏÐøu Èö= P 5Ê¡ðö ÈóÐ³µ & 
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="=5Èàº ¢³÷Î}ß õ»åÊ  ôÈÐ @5 õ}¶Ð Ëûò ³µ ô=³æ»Í5 @5 MøïÊå Êú@ ñûûàº £ï =øÐ & 

(qs ɿi ȾЍk)=(qd ɿa ȾЍk)=cɿ 

  

?= MøïÊå Ă³µ q ´úÊÖ N³}Ä»Í5 õ}¶Ð ¹Í5 õ| õ»Îµ õµ Gøò ¢?5=Ê¶Î}ß KÊå £ï Èó| #¹è= 85Èö³Ñï 

£Î}ß =?øï ÊÝò ¹Í5 & " 

S =Èß A³ûéï ¹Í5 d õíÓ³å îÎÀ @5 ñûµ?P= ɿa 8?Èè {û}æº õúP5@ ¢5 #ă¾ï õx õúP5@ ¢5 5? £ï îûò5øº 

îú@³Îµ õ| îðûóûï ?5Èéï õ»Ð5= ÈÐ³µ & "£»èP õ| P= Ì}ß ¢@5øï ÈóÐ³µ îú?5=  ( 

qx=qy=YĈZ ,qz=YĈ[ 

  

Ê 5 j Ì}ß õ»Ð5= îûÐ³µ Êö \ ?5Èéï Êµ5Êµ YĈ]£ï ÈòøÐ  & 

 qx=qz=qy=YĈ] 

Èú³µ £àÍ îûó| õ| N³}Ä»Í5 õ}¶Ð ¢5Êµ Êö õæìøï £}ú ÈÐ³µ £óàú 5Ê¡ðö ¢?5=Ê¶Î}ß îûó| &  

  

¢³öÊ»ï5?³u Ê½øï ?= A³ûéï ( 

 õíÓ³å £òøò³| Êö ?Èéx Ê»ð| ÈÐ³µ çðß O5Èûï Ê»Ñûµ £ï =øÐ& 

õxÊö  õíÓ³å ñûµ °Ð P ?P= ñûµ Ê»ð| ÈÐ³µ çðß O5Èûï îö î|  £ï =øÐ  && 

¹ú=PÈÄï ³ö P Èûè ¢³ö £Ã5ÊÙ õ}¶Ð ( 
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Èûè MP5 "³ï õx ?Èè Èú= ¹¶Îò õµ °Ð õ»Ð5= îûÐ³µ& 

Èûè NP="¼Äµ çðß O5Èûï ñûµ?P= & 

Èûè NøÍ"=5Èàº E³éò ¢?5=Ê¶Î}ß (Oøx õíÓ³å £òøò³| ¹µ³½ ¹Í5 ¹ú=PÈÄï ?= ¢5Êµ ¢?5=Ê¶Î}ß =øÀP =?5= 

õ| îú?ø¶Áï ³ú £íûÆ {ú=Ëò Ì}ß ¢?5=Êµ îûó| ³ú £íûÆ ?P= & 

Èûè N?³÷x"õúP5@ ¢?5=Ê¶Î}ß õ| ¢P? £Ã5ÊÙ õ}¶Ð ³º Êû½ =?5= îö ¢P? Èú= îö ¢P? N³}Ä»Í5 õ}¶Ð øï Ê½ 

¹Í5 P £×àµ @5 ³÷» ?³º ¢P? Ì}ß ôÈú= £ðò PÈòøÐ =5Èàº ³÷» ?³º Ê»ð| £ï =øÐ& 

[ĎZĎZĎ ¹è= F³Äì @5 ³ö ñûµ?P= ¢Èóµ îûÎéº 

(ÈòøÑûï ¢Èóµ îûÎéº {úÊ»ïÊûâ P {úÊ»ï õûðò,{úÊ»ï  õ»Í= õÍ õµ ¹è= F³Äì @5 ³ö ñûµ?P= 

V  &&&P ³÷|?³ï M³ûÐPÈûå Èóò³ï 5? ³÷ò0 C³Æ 8³ûÓøÔÆ ÈÐ³¶ò {úÊ»ï õ| £óûµ?P=({úÊ»ïÊûâ ¢³÷óûµ?P=

ï Êûâ  ñûµ?P=,ÈÐ³µ õ»Ð5ÈòÈóï³óûï {úÊ»& 

V  MøÙ ?= õ| ÈóÐ³¶ûï ñûûàº ëµ³è ³ú P ÒÇÑï £íÆ5= õÍÈóö ¢5?5= õ| £ú³ö ñûµ?P=({úÊ»ï ¢³÷óûµ?P=

 ÈóÐ³¶ûï Nøíàï OøûÍ5Ê¶ûì³| ¢³öÊ»ï5?³u ³ö ñûµ?P= ñú5 ?=&Èóó}ûï ÛæÃ 5? =øÆ £ÍÈóö N³}Ä»Í5 O³ï@

&Èó»Îö ?5Ê}º ëµ³è ¢5 ôfPÊu Êö ?= P Èóò³ðûï Êûûãº OPÈµ P 

V  {úÊ»ï ¢³÷óûµ?P= 8³ûÓøÔÆ @5 £ÆÊµ õ| ¹Í5 £óûµ?P= {úÊ»ï õðûò ñûµ?P= ( {úÊ»ï õðûò ¢³÷óûµ?P=

 @5 Ê»}xø| ¢=³àµ5 P Èó»Îö g?³ï M³ÐPÈûå ¢5?5= ´íâ5 ³ö ñûµ?P= ñú5&=?5= O³ïËðö 5? {úÊ»ï Êûâ ³ú P

&Èò?5= {úÊ»ï ¢³÷óûµ?P= 

?ø÷Ü ą³÷óûµ?P= Êûâ êúÊ»ï ùïøè? õµ ¹íß ùò5@?5 ¹ðûè P ?= AÊ»Í= O=øµ ñú5 ³÷óûµ?P= ûóyðö,õðö ą5Êµñ 

¹ûíµ³è ą³ö NÊò ą?5Ëå5 ąÊ»ï5Ê ø»å =Êµ ô³ºø| ¹÷À B@5=Êu ÊúP³Ôº ñú5 Gøò ´Àøï,³÷óûµ?P= ÈÐ 
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³º ô=³æ»Í5 @5 ñú5 Gøò ³÷óûµ?P= ?= Èûìøº MÈï õÍ ąÈàµ =?øï õÀøº ?5Êè =Êû &@5 ùú³Áò0 õ| ô=³æ»Í5 @5 Êö òñûµ?P= Gø 

îß5 @5 êúÊ»ï ³ú Êûâ êúÊ»ï NËí»Îï ñ»Îò5= õÍÈóö ùíÆ5= ñûµ?P= P O5Ëûï N³}Ä»Í5 O0 ¹Í5 ÏÁóÍ P µ³è¹ûí 

ñûµ?P= ¹÷À OÈûÍ? õµ ¹è= ą³ö =?øï ÊÝò ?= ôfPÊu ą³ö ąÊ»ï5Ê ø»å ąÊï5 ¹Í5 6³ó»À5 

 N³Áò5,ÊúÉu³ò êú OøûÍ5Ê¶ûì³| çûè= õµ ?øÝóï ¹Æ³óÐ ÊûÎï ?øò ?= ëÆ5= î»ÎûÍ ą?øò ñûµ?P= ą?PÊÖ 5¹Í& 

[ĎZĎ[Ď (ô=³æ»Í5 =?øï ñûµ?P= 

ôfPÊu ñú5 ?= õ»å? ?³| õµ ñûµ?P= £Áì5 £Ðø G\  (¹Í5 Êú@ ?5Êè õµ O0 8³ÔÇÑï õ| ¹Í5 

V  O@P (£í| 8³ÔÇÑïZj_ NÊ  

V  Ê¡ÎÃ(ÊúøÔº P Ê¡ÎÃ 8³ÔÇÑïZ\CCD  ëÎ}ûu³¡ïĎ  ô@5Èò5Z  õµ\ wóú5 

V  @5 Êº³Ð ¹ßÊÍ (¢?5=Ê¶Î}ßZ  õµ\[YY  õûò³½ï P {ûº³ïøº5PËú5^Y  PZYY  P[YY  PjYY  P^YY  P

ZlYYĎ 

V  (Ïú³ðò õÄæÓkĈk wóú5 #?= =PÈÃ k\j ëÎ}ûu ?= Êö "wóú5  

V  (£òøò³| õíÓ³åkÊ»ï £íûï 

 ¢@³Í ô=³ï0 
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