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Abstract  With development of information technology, the technique of automatic spoken language

translation becomes a new research point. Recently, many famous universities and institutes in the world

compete against with each other in this new technique field, and researchers of our country have made

great progress in the related aspects. In this paper the techniques of automatic spoken language translation

are summarized and analyzed and some concrete problems are discussed in detail. The authors hope that

the paper will provide readers with valuable references.
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ÁÇÏ¥èJXÈ¿¥) 1991 HÔoÑ�¹áèJ�X û:`Õî(Üä�ZÑ�·ÁÏ¥

�� C-STAR(Consortium for Speech Translation Advanced Research) �Â!�6 ¹��Æ£¥)

ä� C-STAR IIJ¹ÝÙÀ�Ñ¥:6¾|êèJ� Ä:èJ�`�è¼¹îû:üYX`�î

þî, JèJÂÛ�6äMnZ³X·ÁÍ±Ï¥Ï³ Ô�r�Îb¾|Ï¥X<×¾�î�


à �b¾|ÁÇÏ¥T�]�ÁÔ: Ä: µËØÚ õã�ÿ`x¹�Ú: uk

�¥:�Ø¡:¥X¹�`T� àÊ�ÁÇ�ÿ �<Ï¥`ÁÇÜä�Ú���`T��Gb

Ô� SkJèJZß99ÈD ÁÇÏ¥�x��Í�·¥T¡UXåì�Ô

�[ÚÍ¾|ÁÇÏ¥èJX�� T�M��J,üXÂl� ¯ <6ÐÄ`Úd 0

Ùàï�[¤ÎXÂl��0XÚdÑÍ¾|ÁÇÏ¥èJ¤oÝ�X�×

� ��������

¢sÚÞ� Ôþ)åXÁÇÏ¥Ï³�U�ÁÇ�ÿ �<Ï¥`ÁÇÜäÝþõ+Xä

VÒ 1��

 dÁÔ                                                    ÂÛÁÔ

                 ÁÇ�ÿ           �<Ï¥        ÁÇÜä

     ÁÇg9                                                   ÁÇgÎ

                                  ¹�g

Ò 1 ÁÇÏ¥Ï³�äsÚ

�b�ÀX¹�xÜûîD�ü�CÍ±�¯ X ´8 \Í�CÍ±X·ÁÏ¥¨�×

ÁÔXÁÇÏ¥ÝÈS¯Xhü!C Â!XÁÇÏ¥Ï³Î�ÞÑ�\Í·ÁÍ±X ·Á¾|

Ï¥â[��<Ï¥Ì¨ Ý�î¾�XM� �U<�üVß´þ�6

1 üÁÔX�×û�6 ·Á¹$ÿÝû£Xá�×ÁÔ�5 ÙÀ¹$ÈSÊÈX0S

¡á Õ9 Â7`�?(Ã º um, hmm �) �Á�û£àÇ+`¡X,ü¹�ÁÇ�ÿT�

X$
 Sk)¡�ÿ���¹�� 100%X7B ´8 â[��<Ï¥áà ·ÁÏ¥Ï³6

ÍX�ÝáåíÃXg9[� ­� ÔþäsX·ÁÏ¥Ï³��OüÁ��õÞ¯ ØÚ à

ÊÑ9woÁ�<�ÞJá¡UX¡Á`Á� ¹��ÍÈ±Y�XÚ· ­oÂlüÄ:`ÁÔ

:�õÞÍ�ÝX�ÿÏ³`ÁÔ·d�
Ñ¤ÎZÈûXåì

2 ü�ÀX¹�î±�ß� �±Ù�Z<��îó�F= Ô�îS�±XÁó¬ê\

û ü¿óÁó� Çô�ÈX#×¥Ç�5îÐÈÁÇ�ÿ§p{óÔoíÃ àÊüÁÇ)9

�ß� ¬ÝÃÑ,ü�î�W>Ä V�Ñ 	±�Ä G¼Ä� áÍ�W>Ä¯ ÜÚXØ

Ú �ÿÏ³îÚWÀ0�¡L�XÔþ¡�ØÚ ¢àÐÈÏ¥§pXù¡íÃ ·ÁX­oM

�¶U��ÿ�
KÝÈ¬�ÚÑoXÎLT� �U�Ï¥õ+�OÑóØÚ�ÿ�
XáBn

û{óXîþíÝ§p îÇKÝtíXÑo

3 ü·ÁÏ¥� á,üô³ã�ÞX¹$ á5:6ÁÝÛ�úË^WÀ�ÚÔ9 <

��ã3Ì'TÕ ÿÝWîXÕ9 îÇÿËáÙ ¥Ç���ÁÁX £Ô�±ÁÃÑÙÿî
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þ¹$`�l ­� GSÄ:�6ÞÆ£Ñó7B�ÛÚ¥ÇJ�ÿWÀ ^­o�ÁX¥ÇÏ

¥Î9 J§p3�¸�
·X ´8 ·ÁÏ¥�
�OÚ·�±ÙXãÒ àá�T)X¹$

â¹$�ÈXÏ¥ �üMnÍ±�W�ÐÜÚ·Á�`ÁüXÎ�Þ ¯ X ãÒÏ¥

4 ¢ÁÇÜä¦zß ü·Á¾|Ï¥� �ÀÈàïÜäX·ÁúÝàs�±Ùy¥X

ó�F= àÊàïõ³�±ÙXþ�MU ­�ÍÁÇÜä¤ÎZÈ¬XU�

ºê ü�î��ß·ÁÏ¥Ï³�á,ü¥âêe àïÏ³Ñó.�àÄXGÊÏ¥

(Incremental Translation) ­ÍHþ·ÁÏ¥Ï³XØþõ+Ñ¤ÎZÈ¬XU�

�� ·ÁÏ¥¨:6ÁÏ¥]��XÂlÈî �zÈû ¾Ý^ÁÇ�ÿ �<Ï¥`

ÁÇÜäØ¼ÚÐÜ×% ^ÄÇ`[+ �ÿ`Ï¥0�ÔþH'ØÚ !Ýàï�kWQXÏ

¥�p

� ����

1989 HbÑ CMU Ô¥Z�x��Ñ�Þ�ÔþXÁÇÏ¥s_Ï³ SpeechTrans ¹Ï³´

8àä�ÁÇÏ¥èJX ße[1] ücâX�´H  øJ�¥´H c�ÌGT�`:¥X�

ï¥) ÔM\ÍáàhüZ³XÁÇÏ¥r`Ï³Ì»Âê Ï³�\Í�×g9XÁÇÏ¥@

å\Íá�×g9X·ÁÍ±Ï¥ ¢àÚÁÇÏ¥èJú9Ôþ�µàïX�
� < 1 ëÎZ

¥�H9ÔoÝ·<ûXÁÇ ·Á Ï¥Ï³

Ï³áÄ è
�X è
ÊÈ hüZ³ Ï¥Á¡ Ï¥�© �ÿ¡�

SpeechTrans CMU 1989 �óâ��Í± ¹-Å Îb�í -

SL-TRANS ATR-ITL 1989 ATRî�¼` ¹-Å Îb�í 1035

JANUS2
CMU, Karls-

ruheû:�
90H·ñ

xî�� þN/?:v

< µC¹¶�

�, Å, ¹, S

Á-, ½�
�ÈÁÔ 3000

JANUS3 àÞ 1997
�ZXv þN/?:v

< ��µC�

�, Å, ¹, S

Á-, ½, ��
�ÈÁÔ Ô�

ATR-

MATRIX
ATR-ITL 1998 �ZXv ¹-Å ½� Îb__ 2000

Head

Transducers
AT&T Labs 1996 þN��µC Å-�/Å-SÁ- Îb³u 1200/1300

Verbmobil BMBF�� 90H·ñ î8¹ß]f �, Å ¹� î*9§Ü 2500

< � ¼ÚÁÇÏ¥Ï³

J� 1989 H`äX JANUS Ï³�Ô�� JANUS1 ¾`äÅÁ�¹ÁXÁÇÏ¥ Ï³�

ÿX¡�£¾Ý 400þ g9ÁÇ�¹©§X¨W�×X¹$[2]

    Verbmobil �Ä Verbmobil Demonstrator ¹Ï³Òb 1995 H�'ÊX�Ñ(zèJ¼¼S

Juergen Ruettgers å@ë)� )�Ï³r�Z�ÁÁÇg9�ÅÁÁÇgÎXÏ¥@6 Ã�ÿ

¡�£� 1292 þ�Á)¡ 1996 Hi Verbmobil s_Ï³rtZ¹Á�ÅÁÁÇÏ¥ ¡�£�

2500þ [3] Â! BMBFÆ£Ô�Í¹Ï³r��`
� 1997~2000 XèJÔ¥ ü 1993H

Ç 1996 H Verbmobil Ï³èJX�Ô
�� BMBF�}Z 6490 Û�Ñ@� �âèJXÕî¬

2}Z 3100Û@� EÝ 7þ@Ì ÙÀ Philips GmbH, Siemens� 22�û:êèJ� ÙÀ
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CMU, Stanford û:XÁÔµCèJ�� Karlsruhe û:� �âZ Verbmobil Ï³XèJ`Ô¥

¹0

8Z< 1�ëÎXÏ¥Ï³¹ê ¬Ý AT&T Bellr`xÔ¥X VEST (Voice English / Spanish

Translator)Ï³[4] SRI International Ô¥X SLT ·ÁÏ¥Ï³[5,6] ¹� ATR-ITLè
X TDMT Ï

³[8-10]` C-STAR II 7ü��èJXîÑÁÇÏ¥Ï³ ¹�JWÔoã_XÁÇÏ¥s_Ï³

ü­ áaÔÔ,Ä C-STAR II 7ü��èJXîÑ·ÁÏ¥Ï³ÇåÙÀÅÁ ¹Á �Á

½ÑÁ ãûýÁ ©Á� 6 ¡ÁÔ hüZ³6å��uæ]f`µC¹¶ �ÿ¡�£ñ9n

ü 1000 ~ 2000þ

8ê åÑ¯±û:Òb 1990 HºÇèJÔ¥ZÔþ6åþNv<`µC¹¶Z³XÅ�Á

ÇÏ¥r`Ï³ Ï³ÃØÚX¡�£¾Ý 150 þÅÁ)¡ 21 ¡¹_ àè¾ÑØÚMn�±

�X�×Á¹[20] 1997 H�¯��î�T�(Ür`x3Î�ZÔþã¡�£X6åî�¹ß]

fXÁÇÏ¥r`Ï³[21]

¢Â!XèJ��9ß r`Ï³Ñ�6åMnZ³X Ï³Ñó�ÿX¡�£Ô�ü

2000~3000ºÇ ¹_Ô�ÑuÝMÿ$


� ����

4.1�����������

¢Â!Ñ�ÞèJÔ¥XÔo·ÁÏ¥r`Ï³9ß 
BÏ¥�
��üXáà�© Ã

¹ÚJûÈÚ� 4 ¡O_ Îb�í(rule-based)XÁÇÏ¥T� Îb__(example-based)X

ÁÇÏ¥T� Îb�ÈÁ�<�XÁÇÏ¥T� Îb³uõ_XÏ¥T� ¹ßÚÿÍ­

4¡Ï¥T�¯ TUXÚd

1 Îb�íXÁÇÏ¥T�

    Îb�íXÏ¥T�î�b½óXÁÇÏ¥Ï³ ­¡Ï¥T�Ô�Ñ�ÈyóHÎb�íX

[��<Ï¥T�êüJÎ�Þ
ô6äX Î�ñÇ� j�ÍdÁÔ¯ ¡©Úd 
âýü

Earley ê GLR �£LX¹©Údk©êüJÎ�ÞX
ôk© ÍdÁÔ¹$¯ ¹©Úd`Á

�Úd 6äÚdÁ¹X¹©Údå Ôâ
B¹©ÚdåóäÂÛÁÔ

­OÏ¥T�X��[©�Þß[´G[©(Context Free Grammar, CFG) =�XÁÁ§X[

©(Augmented Phrase Structure Grammar, APSG) ��E|XÁÁ§X[©(HPSG) ê¡�sÑ[

©(Lexical Functional Grammar, LFG)� `

·<Ï³Ý JANUS1 SL-TRANS VEST ½ó�� � ü JANUS1 Ï³� �ü[©

� LFG ¹©Úd<�ü GLR Údk© SL-TRANS Ï³�ü HPSG ` LR Údk© VEST Ï

³X½ó���ü APSG` Earley¹©Údk©

    Îb�íXÁÇÏ¥T�Xì�üb Ã¹WQ�±Õs[X§X {óX¥[§Xâd[X

§XGÏ�Û øJÍbÁÔ�5Æ¹Xê¹©§X�×XdÁÔÁ¹KÝW�XØÚÑo`WQ

XÏ¥�p �Uá�� Úd�íÑU��¹êm ¹0£û �íX��û� �íXÔÈû

�¹±p áýbÏ³=� øJÍ2�×XÁÔ�5�#hÝXØÚÑo ­�$
Z¹�©ü

·ÁÏ¥Ï³�X¤ü
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2 Îb__XÁÇÏ¥T�

Îb__X�<Ï¥(Example-Based Machine Translation, EBMT)õ_� 80H·ñó� Nagao

j�¤ÎX �b¹�©�Î�üÎb��X|Ú(Memory-Based Reasoning, MBR)T��ÞX ´

8 �ÄÎb��X�<Ï¥ WXÎ�ñÇ�î�O¨r��<Ï¥ ­ÔñÇÎ�ü­�X�

��Þ �O�
B¹TXÏ¥£`¢_Ï¥X EBMT XÎ��©� Î�Ôþ__gü9,�

äsÏ¥X__ ÚÚd¹$â__g�X�Ý_¹¨W RÎÔÌ�X_¹ 
â 
B_¹X

¥[k�Úd¹$X¥[ ¹�©X��ÂlÝøþ Ô�V)ukÚd¹$â_¹�ÈX§X`

Á�XÌ�û BnÜÖXÛ�5£¾þ_¹�âÚd¹$ ÔÌ� X `�V)¤¬__gX

�öóz SJ��rÊûU�

·<Ï³Ý ATR-MATRIX[22] DMDIALOG
[1] TDMT[7~10]� DMDIALOG Ï³ÚÎb__X

�©`Îb�íX�©§ÜK9¤ü �{
HþÏ¥�ßX�Îb��X|Ú�
 ü TDMT

Ï³� é9Z¢Þß[ Í±�C`�W��ªX¼ÚYÁÔ(extra-linguistic)µC Y}r�Î

b__XÏ¥�ß[9,10]

Îb__X�<Ï¥T�X�Uì�üb áU�dÁÔ¹$�OúÜÁ©�n Ï¥�


3áÔUÍJ¯ Å�õX¹©Úd ºê Ï¥�
�q*X__g�ÍÏ¥ZÆv�X�)

¢àS!Z��´ô VÎb�íX�©��¹Û¼+L êm�í� X��û Já��Øü

b øþáàX¹$�ÈXÌ�û ÙÀ§XÌ�û`Á�Ì�û TT�¹^µ øJü·Á�

¹$§XÔ�¨WR7 äÚk-`äÚÕ9ÑWù¡ ­ÈrtZÚd¹$â__¹$X¨W�

z ºê Ï³TT�¹ØÚ__g�uÝ�)X óXÁÔ�5 àè'__g��Ôn�õÊ

J__�öX�[W"

3 Îb�ÈÁ�<�XÁÇÏ¥T�

×%�·ÁÍ±� û£�,ü2�×ÁÔ�5 ÙÀù¡XÕ9 ¡á`0S ¹��b

ÁÇ�ÿ�
ôäX+¡�ÿíÃ�Ø¡s´ SkÏ¥�
´"´©ÍdÁÔ¹$¯ `HX¹

©Úd ´8 �À¤ÎZî��ªdÁÔ¹$XÁ�µC 
â
BÁ�µCr� ã¥ XØ

ÚñÇ G�ÈÁ�<�XØÚ�© ü­¡Ï¥�©� Ô�_��uQÔþÁ���(semantic

frame) î�Í±�|(dialogue act)ê¹FÁ�$µC£ÄHþ¹$Xÿ� JANUS2Ï³XèJÙ

Waibel ÒÚ8Á�<�Ä0Á� �ÈÁÔ (semantic interlingua)[2] '
�Ô¡Á�ã�ÞX�

ÈÁÔ à C-STARíÚJÄ��È@6�ã(Interchange Format, IF)[23] üÁ©Úd�ß� Úd

<¾ÔÝÂX�¢dÁÔ¹$�¥�`�ªÔUXØ¡µC 
â?�ÌhXÁ��� ÁÔóä

�

B�ÈÁ�<�óäÂÛÁÔ¹$

�bü�ªÁ�µCÊ TT¾ÍdÁÔ¹$¯ �¼Úd ÙÀ&z VÉÓ6êÜÔ�

´8 JÁ©Úd�ß��Ä0�¼XÚd(partial parsing ê partial processing)[11] ·<Ï³Ý

JANUS2 JANUS3�

Îb�ÈÁ�<�XÏ¥�©Xì�üb Úd<áÔUÍÚd¹$XÏ)äÚÑ`<Ú·

dÁÔ¹$Ã¹�Ïã6ãX·ÁÁ¹ ´8 ¹�©¨WÖÜb·ÁÚ·`Ï¥ ºê �ÈÁ

ÔÀ�bK'XÚdÁÔ ¢Ú�Þ� Ï)Ô¡ÁÔX¹$ÑÃ¹EØ��ÈÁ�<� ´8

¹�©ÖÜbî¡ÁÔXf¥ r�XÏ³çb=) àèüÁ��ª�ß�Ã¹���âÎb�

íXÚd�©` HMM ³uõ_��©Ì§Ü Já��Øüb ´��¹$§X¬�Á�<�
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áàX¾
ÁÔ�È©³ÝÔnXÂÖ ­Ô�6U��ÈÁ�<��Oµ��ÝØÚÁÔ ÙÀ

dÁÔ`ÂÛÁÔ XU� ºÔ�6 ��ÈÁ�<�óäXÂÛÁÔ�çôä��Ô_ ÝÊ

�¹<�dÁÔX�Bÿ��áà<��ã�ÈXÂÖ

4. Îb³uõ_XÏ¥T�

Îb³uõ_XÏ¥T�Ô�Ã¹�üø¡�© Ô¡�©� j�Î�Ùÿ¹TäsÚd

XÁÔ£`XÁmg ^£�Û¼XÁmgß0ÔþÁ© 'Ï³ØÚ�XÁÔ�5Ê ¢Ámg

��ª��)�9Xô�XÁÔÚd�ß GÁ�å 
âýü HMM uk n-best Á�åXV[


BBnXÁ�åóä´;�XÁ��� ÔâóäÂÛÁÔ

ºÔ¡�©� 
BÆ¹X ÁÁmg¹�`dÁÔ¹$�£þ)¡�ØXÞß[ÁW È

yÚ£þ)¡EØ�ÍhXÂÛÁÔ)¡ 
âÍóäXÂÛÁÔ¹$¯ ¡c×H ­¡�©X

·<Ï³� AT&T Ô¥X Head Transducer Ï³[19] SLT-2 Ï³�üÎb HMM õ_X³u�©�

� àÊ§ÜZÎb�íXÏ¥�©[12]

ºê IBM XèJ�,3ÒÍÎb³u�©XÏ¥T�¯ ZèJ`r`[14,15] ARPA ATIS

X¾
ÁÔy·Ï³�XÁÔÚ·T��üZÔ¡Ä�dÚ·õ_(Hidden Understanding Model,

HUM)X³u�©[13]

Îb³uõ_XÏ¥T�X�Uì�üb Úá�X¹© Á�Úd@ê�V[D�uk

V[uk�¹î�Íû£XÁÔ�5³uÎ�K9XÁmg�Î�X KÝW�Xv�û Ï³á

ÔU.á�X¹©`Á�Úd J�Uá�<�üb íÃXÏ¥TT��bÏ³áKÛÁÔ:¹

�àéKX 'Ôþ¡XÏ¥q*bJW¡XÏ¥Ê ÃÑéKÈîXÂl[15] ºê Ï³³uX

Ámg�õ3�¹^µ Ámg�õþã �¹Zª±ûîDÁÔ�5 Ámg�õ�û Ï³�

U¬ÎþûXÔÔ

r�Þ Â!Ñ�Þ7üèJX�î·ÁÏ¥Ï³ÑüÏ�î¡ØÚT�Ì§ÜXÏ¥�©

V Verbmobil Ï³` C-STAR II 7ü��èJXîÑ·ÁÏ¥Ï³� C-STAR II 7ü��èJX

îÑ·ÁÏ¥Ï³�u�¹Îb�ÈÁ�<���'��X ��bØä,ÑÚÿ¯ âØ¾Ñ�

ÁÔÌGXÏ¥èJ JÏ¥�©ØÝMF TT�´¡�©X�ä ´8 \�ÚWÀ�B�&

§�¤Ô¡MnXÏ¥O_

4.2 �������

ü��X�´H  �uÁÇÏ¥èJ�9D� �´�üÚ�Þ ¬�ü¹ßrÉ�6

ÑªkZÔnX¯) �bÁÇÏ¥Ï³]��ÁÇ�ÿ �<Ï¥`ÁÇÜäÝþÌÍÀ�Xè

JÚ� ´à ­o¯)\ûßzÞ'�ü­ÝþK'XèJÚ�  ü80ÙáÇK'�£Ôþ

èJ�å�&�WÀØ¾X¯) ¾�¢ÁÇÏ¥èJXH'Þ9�§JªkX¯9 VÀK9

åÀÚJ&��Vß´�

z Ï³Ï¥X¡�£ä9=û c�ÁÇ�ÿT�X¤¬ ÁÇÏ¥r`Ï³�ÿ`Ï¥X

¡�£Æ£�ñóÏ³X´Rþ(V JANUS1)ê 1000þºÇ(V ST-TRANS, SLT1�) rS� 2000

� 3000îþ(V Verbmobil) îÇÈî(V JANUS3)

z Ï³ØÚX¹$Æ£@å·Áê üñóXr`Ï³� �üXÚd�©TT�\Í�×

ÁÔX(V SpeechTrans, JANUS1 �) àüÂ!XèJÏ³�Ñ�\Í¹�·Áî±X Údk©

¤ÎZ Partial parsing�î¡ØÚñÇ
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z Ï¥�©Ô�Dåî�ê`�äê Â!�îÏ³TTá��ü)ÔXÔ¡Ï¥�© à

�¹¤¡�©�� àÊ§ÜJWÏ¥�©XØÚñÇ V Verbmobil SLT-2�

z ÈîXê ¹�`Í±�W¹��é9�·ÁÏ¥Ï³� �Z¤¬·Á·dX7B[

ÔoÏ³Ô�ñ©Ú�±�X�î¦F Í±�C��W¹�é9�Ï¥Ï³ îÇ!Û	��Û

[2,9,10] ¹Y}�±�Ú·Ï¥§p ­úÜ�â��ÈÍ±Ï¥XM�

z Ô�èJîÁ¡Ï¥ r� å·ÁÏ¥Ï³ ü½óXr`Ï³� Ô�Ñ�èJ¢Ô

¡ÁÔ�ºÔ¡ÁÔX)åÁÇÏ¥(V SL-TRANS, SpeechTrans �) àÂ!XèJÏ³Ñ�\Í

î¡Á¡X å·ÁÏ¥

4.3 ��������

�uÁÇÏ¥èJÆ£üvö�ªkZ
�ûäp �¡,üû£XÂlÝYb¯Ô9èJ

øJ§Ü�â�[ÌGX ��ê ê�� ·ÁÏ¥èJ á��Á·ÁÚd`Ú·,üû£Âl

àè6å·ÁÍ±XÁÇ�ÿ`ÁÇÜä�,üXÂl3ù¡�$
Z·ÁÏ¥èJX¯) &�

K9 h¹¯Ô9èJXÒlÙÀVß´þ�6

z t�·ÁXÄ:MûÚd SÄ:-ÁÇ� HMM õ_��ê à:6ÁÌ¨ ·ÁXÄ

:MûÝÔnXM^û ­OÁÇXÇ�MU GÁÇX�Mû `YÇ�Mû ÙÀÁó Á×

Ç�� c<�XY� ó�F=�Xáà ¬êX×È¨ëÏÁÔûkî àÊ¬Ý2ÁÔµË

`>Ä �ÚèJ­oMû Î���XÄ:õ_2�¡U

z èJ·ÁXÁÔ:MU `XÁÔõ_ üÁÔ:�6 ·Á¹$�ÿÝû£XÂ7 ¡

á ·�Á Õ9�2�×ÁÔ�5 èJ­oMU ÍÁÔõ_¯ `X ÙÀÎL k©`�

�� ÚÝ}b¤¬ÁÇ�ÿX7B[

z ¤¬ÁÇ�ÿXU¦û�robustness� Íbó7rüX·ÁÏ¥Ï³9È �±�TT�ü

W�X C>Äêî�±��Wß¥ÇX Vp�	±¾|ÁÇÏ¥Ï³ ¬,üî�FD�JW

´ôXE¡ ´8 ¤¬ÁÇ�ÿüáàÈ±� áàÄ:�W�î'5ÊßXU¦û ü·ÁÏ

¥Ï³�øJ¡U

z ¤¬Ï³X¾ÖhÑo Ôþ·ÁÏ¥Ï³TTU6Íû£X ¥Ç¢�`<áàX�±

� ´à Ï³�OÑó¿óàÝ��Öh­oáàX�±�

z É_éÐXðö`É_{
óä ü·Á� 8Z¹$ÈuÝÛ�úËê ¹©X¤o§

X Á�xXÚF� ÑÃ¹¹ÔnX6ãüÉ_¬ê�¡ôÎ9 ü·Á�ÿÚ·�¤ªJ�Ú

ýü­oÉ_MU Ã¹ûû�ý£�ÿðöNÈ £åÚdX;�û ¢Üä¦zß Î�``

X�ÁX{
�í Ã¹¤¬ÜäÁÇX¾
z

z t�«$Z³ÁmgXèJ ü¹TX¾
ÁÔØÚèJ� øJü�[µCØÚèJ�

Ô�Ñ{¡b�×X:6ÁÔXèJ à·ÁÁmX
� ÁÔ:Mû�³u�_Úd`ÁmgÎ

�� ÑuÝk��ó¡� à­DD�Î�·ÁÏ¥Ï³XÎ�

z èJÍ±�C¹�X<�`ýü ­ ��X�C¹��Û8�±��ØX=Ú�W¹ê

X üÍ±�ß�Ñóî�ÁÔ<�Î9Xê ¹� ÙÀ�±�X�î¦F ZÆ C �±�

X�¾êÕz�� ­o¹�ÍbÚ·�±�X�±Y�K�¡UX�×0ü àV)<� ¥l

`ýü­o¹� ­�·ÁÏ¥ÔUèJXÂl�Ô

z XôU¦X·Á·d<�parser� 7V!6¤�X ·Á�,üû£Xá�×ÁÔ�5
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JèÂ!XÁÇ�ÿ<áÃÑKÛ 100%X�ÿ7B[ ´8 Á©·d<�OKÝW�X�íÑ

o`Úd Ú·Ño

z ¯Ô9t�Ï¥�©XÚ�èJ �uÂ!¤ÎJá�rÉ�Ø¡·ÁÏ¥�©`Ú�

�JÏ¥�p��XÔ�U�¬ÝÌ'X±� ´��ÁÁ� X¾|Bn ;�\· Û·Âl

¬�¥[óäk©�¥[ÃÏ(�)ûÂD�ÌîK'Âl ÑÝYb¯Ô9èJ

z èJî¢� î¥Ç�X�ÁÜäÏ³ ·ÁÏ¥Ï³�XÁÇÜä$Ï³h¹Ñó¡ô

áà�±�Xûÿ HX ÇF�î¢�XM�

z ¤¬Ï³X=)Ño ¹��ªÑo`Ï³ÃÏáû ÔþÚÇXrüX¹�ØÚÏ³h

¹KÝ¹�¾|�ªÑo üÏ³Sü�ß�¾|r�¹�g=�`¹�È� JÑó\¿�Ïá

�áàXhüZ³

z ìêØ¡Údk© ¤¬Ï³XrÊû

¢ÞÄÚdåÀá�ßÎ ÁÇÏ¥T�Xî�êDDÈâ¹T�¬\áäs ¡Øbá�

Xvö� àÂ!ÆÝXØ¡Ï¥�©ÑÝWÀØ¾Xì�`á� U`ä·ÁÏ¥­Ôá�XÏ

u $é�4)�XÔ¡�©�¹#� ÞÄî¡�©Ì§Ü �Ú×%·ÁXÁÔMû ³u�

_¹��åÍ·ÁXÚ·�ß ü�ÝT�XÎ�Þ¯Ô9¥l�X�©`T� !ÝàïÔ�U

�·ÁÏ¥X�G

� ����

ü��X�îH  �uá�Ý�XÁÇÏ¥s_Ï³êr`Ï³Ì»Âê �� ÁÇÏ

¥XG�T�JuÝk�
�·� øJ�ÁÇÏ¥XÚ�èJ¯)ç6 Ï³ûÑX¤¬üÌ'

ßzÞÄ«b@ÊT�X¤¬ Vuk�¤kózX¤¬ Y,�£Xrû�´ô w� ÁÇÏ

¥X Ê\ �iü¾  �ÍÁÇÏ¥Ï³XU��iÝî¬ ü8 0Ù�ã�VßøþÂl

âÏÙEàv|

5.1  �������������

üÂ!XÁÇÏ¥Ï³� Ñ�j�ÚdÁÔXÁÇµË@6ä[+ 
âaÍ[+¯ Ú

d @6 óä ÔâÚ¥[@6äÁÇµËgÎ VÒ 2 �X L2 àr�Þ�ü¯ ·ÁÏ¥

Ê �Èy¢ÁÇ�ÁÇX øJ'Ï¥

ÙÍdÁÇ¨Ws]Ê 
�áÔU¢Ç

�+ a¢+�ÇXÏ¥�ß VÒ 2�

X L1

w� üÂ!XÁÇÏ¥Ï³�

�ü L2 ØÚ�ß�
�Ô¡ákÆà�

�XØÚ�� à­¡���üuk�@ CÊT� ÙÀY, ¤kóz`¹�<��©� «

�Ôn�$X��ß²óX Ã¹�Ç 'uk�XY,`¤kóz�óû ÁÔ¹�ÙÀÁÇ¹

�üYXÁ�¹� Áü¹�`ÁW�¹�k��Ú<�`ýüÊ Èyr�¢ÁÇ�ÁÇXÏ¥

�`<ÝÃÑ.�X_�

ü�ÀX¹�Í±� �C¹��Ú·�±ÙÁÇX¡U´ô Ôþ�Ú·Í�X±ÁTT

    dÁÇ         L1             ÂÛÁÇ

                    L2

              dÁÔ[+      ÂÛÁÔ[+

                     

Ò 2 ·ÁÏ¥T�Ã�
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á¾�î�Í�XÁÔ�� à3ßÍ�X�� |0 <�� �MU`�±�X�î�! ¦

F¹�Ü± C��5MU ÔUÊ ��� �¬UÝÔþÂ(Xxf�ß üMn��ß ­

oY}µCÍb�}�ëÚ·�±�XY�KZ�nûX0ü ´8 Ôþ6å·ÁXÁÇÏ¥Ï

³h¹�xfãX Ï³JáÔnUÍ�±�X£Ô¹±Ñ`< �� ` Ú· ¾UÏ³ Ú

· J�XÔ¼Ú �Ã¹î�âü�xf9�kü+6Þ´©¡ôÎ9XÍ±�C¹� ¢à�

}Ï³ÍdÁÔ¹$Ú·`Ï¥

�� 0Ùx� ÁÇÏ¥XT�Ã�áh¹�)ÔX �O�Ú'��å`ä·ÁÏ¥�

ßXá�û JüÃÑr�T�XÎ�Þ Î�î¡�©(Ü#0XÁÇÏ¥�äÏ³

   5.2 �������������

¢�XU�9ß ÁÇÏ¥Ï³Ñó��XÏ¥7B[^¬^Q VpÑ�� 100%XÏ¥7

B[ �Ã¹`<Ó·�r�<¾|Ï¥ �r�Þ ­�áÃÑX ÇåüÂ!uÝ­¡ÃÑ

w� ��úÔnUÝ 100%7BXÏ¥!ÑÚ·�±�XãÒ6 ²(�
�únX �Àü¹

�î±� GSÕø¡áàÁÔX��ÈXî± 3áÔUÙÙ..�`<�âQÍ��X£Ôþ

+ ÝÊ¾ÔU�ÙÔ¼ÚY� îÇÔþ¡�Ã¹`<âQÍ�Xãñ r�Þ 0�ÔþÏ¥

Ï³9È ���3�J�XÔþ�ä¼Ú ÁÇXy«Ù`Ú·Ù àè�KÝÌ'NÑXÔ

þ�ä¼Ú ´8 ¢­Ô¦z×% åÀuÝ�U�ãU�Ï³�O��ÔþÂ!´©r�XÛ

� �"�á�¤ÔÛ��\¹Oiún Ï³Ï¥X7B[3áh¹�5£Ï³Q#X�ÔÛ�

�;�<Ï¥��X�©[16~18] 0Ùx� 8ZÏ³�Ñr�XÏ¥7B[¹ê �ËÔþ

·ÁÏ¥Ï³¬h�¡¢Vß´�6×%

z Ï³XU¦û`¾ÖhÑo

    Ï³XU¦ûÔ�6ÛÁÇ�ÿ�
Í�W>Ä`JWØ¡´ôXkFDÑo ºÔ�6ÛÏ

¥�
Í9¾ÁÇ�ÿõ+Xg9Á¹X�íÑo`Ú·Ño ¾ÖhÑoí�ÛÏ³Íáà�±

�XÖhû

z Ï³X=)Ño`ÃÏáû

    Ï³X=)Ño�UÛÏ³ü�ÿ¡�£ ÑóØÚXÁÔ�5 Ï³¹�g�õ�Ø�6X

=)Ño ÃÏáûí�ÛÏ³¢Ô¡hüZ³@Ï�ºÔ¡hüZ³ê¢Ô¡GÄÏá�ºÔ¡

GÄX��ßz

z Ï³XxfÑo`:4Ño

    Ï³XxfÑo�Í±Ï¥Ï³X¡UsÑ�Ô Ô�6Ï³Ã¹î�xf¡0�ªÚ·¹$

XÎ�¹� ¹¤¬Ï³X·d7B[ ºÔ�6Ã¹î�:4�
r�Ï³X¹�g`X`Â


z Ï³X¡hóz

    �b·ÁÏ¥Ï³�Ùÿîþ$Ï³X�äÏ³ øJÁÇ�ÿ`�<Ï¥õ+TTÔUWî

XÚdÊÈ ´8 V)SÏ³X¡hóz��rÊûU� 3�5£Ï³rüûXÔþ¡U�6

z ¥[XÃ�û

üÁÇÏ¥Ï³�¥[�î�ÁÇµË��X àá�oÙÏX ´8 �Ë¥[Xü£8

Z7Bû¹ê ¬Uß¥[XÃ�û �çXÃ�û�UÛ¥[X��û �úúÜÂÛÁÔX<

�4Ã`<��ã ¹�gÎÁÇXÙDz`¾
z�Ø�6â�XU�XúÜßz�
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� ���

ÐÞ�Ä ·ÁÏ¥èJá��Ôþá�XÚ�Òl àè�ÔþrûX¹ßMÂ ¢Â!

T��G9ß Ur�´Ï)$
X `<��êX·ÁÏ¥Ï³�áÃÑX �� \Í¤þM

nZ³`U� r�«$Z³X·ÁÏ¥Ï³H�2��rX àèà�KÝ¡UX¥:ã�`r

üË�

¢Â!åÑÌGT�XèJ��9ß ´��ÁÇ�ÿ �<Ï¥ ¬�ÁÇÜä ÑÆKÛ

ZÔnXÎ�`�G JèÆ£Dåê7üDårüê �[µCØÚT�37üå�¹ßê`r

üêX¯ß¥) ´8 åÑèJ`Ô¥â�[ÌGX·ÁÏ¥Ï³X5ÊÆ£äs åÀÝÚ�

Ìµ üá°XÚ9Ô¥ÎrüX��ê[·Áf¥Ï³

Èö 0ÙK��óö�[uÙÙ¤ÎXq	ã�

�×[�
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