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"'ҕғ-&ɯ31_-'ɯ'ןI TH O֡ CONFERENCE AGENDA  

( É ÔÈ Ï ÑÕ Ã Ô  )!07 Ì Î ÔÈ  ρπ Ȱ- Ã Â Î ɀ $É Ó Î ÖÛ ÃĖÎÇ ÎÇÈ ȱ 

The 10 th  )!07 )ÎÔÅÒÎÁÔÉÏÎÁÌ #ÏÎÆÅÒÅÎÃÅ Ȱ0ÒÉÎÔÉÎÇ 7ÏÏÄÂÌÏÃË ɀ  

(ÅÒÉÔÁÇÅ ÁÎÄ 4ÅÃÈÎÏÌÏÇÙȱ 
 

 

26/11/2024  

8:00~8:30  Ms. 4)ч0 Mи) ")щ5/ Registration  

4 ÎÇ χȟ 4ÏÛ ÎÈÛ #ρ4ȟ M É È Ã 1Õ Ã ÇÉÁ (Û . Éȟ ρττ 8ÕÝÎ 4ÈÕ ȟ # Õ 'É Ùȟ 
(Û . É 

7th Floor, C1T Building, Vietnam National University, Hanoi, 144 Xuan 
Thuy Street, Cau Giay District, Hanoi 

8:30~9:00  

 

0()P. +(!) -и# /  Opening Ceremony   

#ÈҎ ÔҀÁȾ#ÈÁÉÒ: .ÇÕÙ Î 6áÎ (É Õȟ Bae Sungkil, Shu Jiaping  

(Vietnamese ɀ English Consecutive Interpretation)  

× 0'3Ȣ43 .ÇÕÙѸÎ 6áÎ (ÉѹÕ ɀ (É Õ ÔÒ ÎÇ 4Ò ÎÇ +ÈÏÁ È Ã ÌÉðÎ ÎÇÛÎÈ ÖÛ 
.ÇÈ  ÔÈÕ Ôȟ M É È Ã 1Õ Ã ÇÉÁ (Û . É  ɉRector of School of Interdisciplinary 
Sciences and Arts, Vietnam National University, Hanoi)  

$ÉѸÎ ÖáÎ ËÈÁÉ ÍѦÃ Ⱦ /ÐÅÎÎÉÎÇ 2ÅÍÁÒËÓ  

× Mr. Bae Sungkil ɀ 0Èĕ 6É Î ÔÒ ÎÇ 6É Î .ÇÈÉðÎ Ã Õ (ÛÎ 1Õ Ã (Vice 
President of The Korean Studies Institute)  

0ÈÜÔ ÂÉѷÕ ÃÈÛÏ ÍҍÎÇ Ⱦ 7ÅÌÃÏÍÅ 2ÅÍÁÒËÓ  

Group photos  

9:00~10:45  0()P. 4/;. 4(щ /  Plenary Session  

#ÈҎ ÔҀÁȾ#ÈÁÉÒ: "ÁÅ 3ÕÎÇËÉÌȟ .ÇÕÙ Î 4Õ Î # ÎÇȟ 6į 4È  -ÉÎÈ ( ÎÇ  

4Èҏ ËĻȾ 3ÅÃÒÅÔÁÒÙȡ 4ÒѭÎ -ÉÎÈ !ÎÈ 

(Vietnamese ɀ English Consecutive Interpretation) 

9:00~9:30 × ,ð 4ÈÁÎÈ (Ûȟ ,ð 6ÉѹÔ .ÁÍȟ ,ð #ĖÎÇ 4Èҋ҃ÎÇȟ .ÇĖ 4Èѻ $ÕÙðÎ 

ÎÇ Ä ÎÇ ÔÒþ ÔÕ  ÎÈÝÎ Ô Ï ÔÒÏÎÇ ËÈĖÉ ÐÈ Ã ÍĖ ÈýÎÈ σ$ Í Ã Â Î ÔÒÉ Õ .ÇÕÙ Î 

(Artificial intellig ence for 3D woodblock reconstruction) 

9:30~10:00 × Kang Boseung 

Printing Woodblocks in Korea ɀ History, Production Techniques and Promotion 

(M c b n  Hàn Qu c ɀ L ch s , k  thu t s n xu t và qu ng bá) 

10:00~10:30 × Takaaki Kaneko  

Publication of Shin-Hanga ɉ.Å× 7ÏÏÄÃÕÔ 0ÒÉÎÔÓɊ ÂÙ 3ÈęÔÁÒę 3ÁÔę ÁÎÄ ÔÈÅ 
Existing Woodblocks 
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( n ph m Shin-Hanga  (Tranh kh c g  m i) c Á 3ÈęÔÁÒę 3ÁÔę ÖÛ ÃÜÃ 

b n kh c g  hi n có) 

10:30~10:45 4ÈѫÏ ÌÕѰÎ/  Discussion 

10:45~11:00  4ÉѹÃ ÔÒÛ /  Tea Break                                                                            

11:00~12:15  4)щ5 "!. ρȾ 0!.%, ρ                                                                              

- Ã Â Î ÖÛ ÃĖÎÇ ÎÇÈ  /  Woodblocks and Technology    

#ÈҎ ÔҀÁȾ#ÈÁÉÒ: #ÈÏÉ %ÕÎÊÕȟ 0È Í 6áÎ <ÎÈȟ .ÇÕÙ Î 8ÕÝÎ Hùng 

4Èҏ ËĻȾ 3ÅÃÒÅÔÁÒÙȡ 6į 4Èѿ 4ÒÝÍ !ÎÈ 

11:00~11:15 × .ÇÕÙѸÎ 8ÕÝÎ (ĬÎÇȟ .ÇÕÙѸÎ MҌÃ 4ÈÛÎÈ 

8  ÌĻ Â Ï Ô Î Í Ã Â Î ÔÒÉ Õ .ÇÕÙ Î ɀ $É Ó Î Ô  ÌÉ Õ ÔÈ  ÇÉ É Â Ï ÑÕ Î Ô É 

4ÒÕÎÇ ÔÝÍ , Õ ÔÒ  ÑÕ Ã ÇÉÁ )6  

(Conversation of Nguyen Dynasty Woodblocks ɀ World Documentary 
Heritage Preserved at National Archives Center No. IV) 

11:15~11:30 × .ÇÕÙѸÎ MҌÃ 4ÈÛÎÈȟ (ÏÛÎÇ 4ÒÕÎÇ (ÉѵÕȟ .ÇÕÙѸÎ 8ÕÝÎ (ĬÎÇ  

+ Ô ÑÕ  ØÜÃ í ÎÈ ÌÏÛÉ Ç  Ó  Ä ÎÇ ÌÛÍ Í Ã Â Î ÔÒÉ Õ .ÇÕÙ Î Ô É Trung tâm 
, Õ ÔÒ  ÑÕ Ã ÇÉÁ )6ȟ 4ÈÛÎÈ ÐÈ  MÛ , Ô Ô ÎÈ ,ÝÍ M ÎÇ 

(The species identification of wood used to make the woodblocks of Nguyen 
Dynasty stored at the National Archives Center No. IV) 

11:30~11:45 × 4ÒѩÎ 4Èѻ -ÉÎÈȟ 0ÈѦÍ 4Èѻ 9ѵÎ 

ÎÇ Ä ÎÇ ÃĖÎÇ ÎÇÈ  Ó  Ë  ÎÈ ÎÇ ÃÝÕ ÃÈÕÙ Î ÄÉ Ó Î ÔÒÏÎÇ ÃĖÎÇ ÔÜÃ ÐÈÜÔ ÈÕÙ 
ÄÉ Ó Î Ô  ÌÉ Õ ÔÈ  ÇÉ É ɀ - Ã Â Î ÔÒÉ Õ .ÇÕÙ Î 

(Applying digital  technology to narrate stories in promoting world 
documentary heritage ɀ Nguyen Dynasty Woodblocks) 

11:45~12:00 × Feng Bing ( ) 

Ḡ ҍ  Digital preservation of 

woodblock art and new modes of exhibition and display 

ɉ" Ï Ô Î Ë  ÔÈÕ Ô Ó  ÎÇÈ  ÔÈÕ Ô ÉÎ ËÈ Ã Ç  ÖÛ ÃÜÃ ÐÈ ÎÇ ÔÈ Ã ÔÒÉ Î ÌÞÍȟ 
ÔÒ ÎÇ ÂÛÙ Í ÉɊ 

12:00~12:15 4ÈѫÏ ÌÕѰÎ/  Discussion 

12:15~13:30  AÎ ÔÒҋÁ /  Lunch                      

13:30~14:45  4)щ5 "!. ς Ⱦ0!.%, ς                                                                                

#ÜÃ ËÈÏ Ì Õ ÔÒ  Í Ã Â Î MĖÎÇ < /  Archives of Woodblocks in East Asia  

#ÈҎ ÔҀÁȾ#ÈÁÉÒ: Takaaki Kaneko, Kang Boseung, 6į M ÎÇ ,ÕÝÎ 

4Èҏ ËĻȾ 3ÅÃÒÅÔÁÒÙȡ 0ÈѪÍ 4Èѿ (҃ÎÇ .ÈÕÎÇ 

13:30~13:45 × Woo Jung Hoon 

A Re-examination of the Current State of the Woodblocks Housed in the 
Kyujanggak and an Introduction to Unpublished Woodblocks 
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ɉMÜÎÈ ÇÉÜ Ì É ÔýÎÈ ÔÒ ÎÇ ÈÉ Î Ô É Ã Á Í Ã Â Î Ì Õ ÇÉ  Ô É +ÙÕÊÁÎÇÇÁË ɉ+ÈÕð 
#È ÎÇ ÃÜÃɊ ÖÛ ÇÉ É ÔÈÉ Õ Ö  ÃÜÃ Í Ã Â Î ÃÈ Á ØÕ Ô Â ÎɊ 

13:45~14:00 × .ÇÕÙѸÎ (ÕÙ -ғ  

" Ï Ô Î ÖÛ ÐÈÜÔ ÈÕÙ ÇÉÜ ÔÒ  Í Ã Â Î 4Ò ÎÇ È Ã 0ÈĭÃ 'ÉÁÎÇ  

(Preserving and promoting the values of Woodblocks at Phuc Giang Academy) 

14:00~14:15 × 4ÒѩÎ .ÇѼÃ 4ÈÏÁÎȟ .ÇÕÙѸÎ #ĖÎÇ MѦÔȟ 4Ѧ 4Èѻ .ÇѼÃ <ÎÈ 

ÎÇ Ä ÎÇ ÄÉ Ó Î Í Ã Â Î ÔÒÏÎÇ ÖÉ Ã ÔÈĭÃ í Ù ÄÕ Ì ÃÈ ÔÒ É ÎÇÈÉ Í Ö É Ä Õ Î 
ÖáÎ ÈÏÜ í Ã Ó Ã 

(Applying woodblock heritage in promoting experiential tourism with 
unique cultural imprints)  

14:15~14:30 × .ÇÕÙѸÎ #ĖÎÇ MѦÔ 

,ÛÎÇ ÎÇÈ  ËÈ Ã ÉÎ Í Ã Â Î 4ÈÁÎÈ ,É Õ 

(Thanh Lieu printing woodblock village) 

14:30~14:45 4ÈѫÏ ÌÕѰÎ/  Discussion 

14:45~15:15  4ÒѧÉ ÎÇÈÉѹÍ ÖáÎ ÈÏÜ Í҂Ã ÂѧÎ ÃҊÁ ÎÈĕÍ ÎÇÈѹ ÎÈÝÎ 4ÈÁÎÈ ,ÉѸÕ 

(Experience of woodblock culture by Thanh Lieu craftsmen)  

15:15~15:30  4ÉѹÃ ÔÒÛ /  Tea Break                                                                            

15:30~16:45  4)щ5 "!. σ Ⱦ0!.%, σ                                                                               

$É Ó Î Í Ã Â Î MĖÎÇ < /  Heritages of Woodblocks in East Asia  

#ÈҎ ÔҀÁȾ#ÈÁÉÒ: .ÇÕÙ Î 4Õ Î # ÎÇȟ 4ÉÁÎ 9Åȟ .ÇÕÙ Î 4È  (É Ð 

4Èҏ ËĻȾ 3ÅÃÒÅÔÁÒÙȡ 6į 4ÈÉðÎ 4ÈÕҖ (ÉѺÎ  

15:30~15:45 × Choi Eunju  

The Content Characteristics and Contemporary Significance of Daedong 
Unbugunok ( ) 

ɉM Ã íÉ Í Î É ÄÕÎÇ ÖÛ Ļ ÎÇÈĀÁ í ÎÇ í É Ã Á MѪÉ MĖÎÇ ÖѰÎ ÐÈҎ ÑÕѭÎ ÎÇҀÃ) 

15:45~16:00 × 0ÈѦÍ 6áÎ <ÎÈȟ .ÇÕÙѸÎ 4Èѻ (ÉѹÐ  

- Ã Â Î ÌÉÎÈ tiêm ɀ ÈÉ Î Ö Ô ÃÈÕÙ Î Ô É ÔÈĖÎÇ íÉ Ð ÌÉÎÈ ÔÈÉðÎÇ ɉ4Ò ÎÇ È Ð 
ÌÉÎÈ ÔÉðÍ í Î " Ã ,  #ĖÎÇ M ÎÇɊ 

(Divination Tablets: Artifacts That Convey Sacred Messages: The Case of 
Bac Le Temple in Lang Son) 

16:00~16:15 × Tian Ye ( ) 

┴ӥ  

A new discussion on carving books in Yangzhou Poetry Bureau  

ɉ4È Ï ÌÕ Î Í É Ö  ÖÉ Ã ËÈ Ã ÓÜÃÈ Ô É 4ÈÉ Ã Ã $ ÎÇ #ÈÝÕɊ 

16:15~16:30 × (ÏÛÎÇ 0Èҋ҃ÎÇ -ÁÉ 
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6  ÑÕÜ ÔÒýÎÈ ËÈ Ã ÉÎ Â  ÓÜÃÈ MѪÉ .ÁÍ ÔÈҔÃ ÌҍÃȟ ÇÉÜ ÔÒ  Ì ÃÈ Ó  ÖÛ ÇÉÜ ÔÒ  ÎÇÈ  
ÔÈÕ Ô Ã Á Í Ã Â Î Â  ÓÜÃÈ ÎÛÙ 

(On the Process of Carving and Printing the MѪÉ .ÁÍ 4ÈҔÃ ,ҍÃ and the 
Historical and Artistic Values of this Set of  Woodblocks) 

16:30~16:45 4ÈѫÏ ÌÕѰÎ/  Discussion 

16:45~17:15  0()P. "ч -и# /  Closing Ceremony  

#ÈҎ ÔҀÁȾ#ÈÁÉÒ: "ÁÅ 3ÕÎÇËÉÌȟ .ÇÕÙ Î 6É Ô +ÈĖÉȟ *ÅÏÎÇ 'ÅÕÎÇÓÉË  

(Vietnamese ɀ English Consecutive Interpretation) 

× 0'3Ȣ43 .ÇÕÙѸÎ 4ÕѨÎ #ҋ҅ÎÇ ɀ 0Èĕ #È  Ô ÃÈ (É Ð È É - Ã Â Î ÑÕ Ã Ô 

       (Vice-Chairperson of International Association of Printing Woodblocks)  

"ÜÏ ÃÜÏ ÔҀÎÇ ËѵÔ (҂É ÔÈѧÏ Ⱦ #ÏÎÆÅÒÅÎÃÅ ÇÅÎÅÒÁÌ ÒÅÖÉÅ×   

× 0'3Ȣ43 .ÇÕÙѸÎ 6ÉѹÔ +ÈĖÉ ɀ 0Èĕ (É Õ ÔÒ ÎÇ 4Ò ÎÇ +ÈÏÁ È Ã ÌÉðÎ ÎÇÛÎÈ 
ÖÛ .ÇÈ  ÔÈÕ Ôȟ M É È Ã 1Õ Ã ÇÉÁ (Û . É (Vice Rector of School of 
Interdisciplinary Sciences and Arts, VNU, Hanoi)  

$ÉѸÎ ÖáÎ Âѵ ÍѦÃ Ⱦ #ÌÏÓÉÎÇ 2ÅÍÁÒËÓ 

19:00~20:30  4ÉѹÃ ÃÈÉðÕ íÞÉ /  Farewell Dinner  

4 ÎÇ τȟ +ÈÜÃÈ Ó Î # Õ 'É Ùȟ Ó  ρρπ í ÎÇ # Õ 'É Ùȟ ÑÕ Î # Õ 'É Ùȟ (Û . É 

4th Floor, Cau Giay Hotel, 110 Cau Giay Street, Cau Giay District, Hanoi  

 

27/11/2024  

+ÈѧÏ ÓÜÔ ÖáÎ ÈÏÜ Í҂Ã ÂѧÎ ɉÔѺÎÈ (ѧÉ $ҋ҃ÎÇɊ 
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OPENNING REMARKS BY PROF. NGUYEN VAN HIEU  

Rector of School of Interdisciplinary Sciences and Arts,  

Vietnam National University, Hanoi  

(at The 10th IAPW International Conference  

Ɂ/ÙÐÕÛÐÕÎɯ6ÖÖËÉÓÖÊÒɯɬ 'ÌÙÐÛÈÎÌɯÈÕËɯ3ÌÊÏÕÖÓÖÎàɂȺ 

 

Dear distinguished guests, scientists, and all participants! 

On behalf of the Organizing Committee, I warmly welcome you to the 

(ÕÛÌÙÕÈÛÐÖÕÈÓɯ"ÖÕÍÌÙÌÕÊÌɯɁ6ÖÖËÉÓÖÊÒɯ/ÙÐÕÛÐÕÎȯɯ'ÌÙÐÛÈÎÌɯÈÕËɯ3ÌÊÏÕÖÓÖÎàȭɂɯ3ÏÐÚɯ

important event is being held at Vietnam National University, H anoi, on November 

26ɬ27, 2024. This year marks the 10th annual conference of the International 

Woodblock Printing Association, a group dedicated to researching, preserving, and 

promoting the value of woodblock printing. It is a great honor for the School o f 

Interdisciplinary Sciences and Arts at Vietnam National University to host this event. 

We hope to offer new insights into woodblock printing and highlight its global 

importance. 

Ladies and gentlemen! 

Woodblock printing is one of the oldest printing techn iques of humanity. It 

began in East Asia and later spread to other parts of the world. For centuries, artisans 

carved characters and patterns into wooden blocks, which were then used to print 

on paper or fabric. This technique helped share knowledge and culture across 

generations and played a key role in human progress. Because of its importance, 

woodblock printing is celebrated not just as a technical achievement but also as part 

ÖÍɯ ÏÜÔÈÕÐÛàɀÚɯÊÜÓÛÜÙÈÓɯÏÌÙÐÛÈÎÌȭɯ(Õɯ ÔÈÕàɯ×ÓÈÊÌÚȮɯÞÖÖËÉÓÖÊÒÚɯÈÙÌɯ×ÙÌÚÌÙÝÌËɯÈÚɯ

valuable records of history, holding information about life and society in the past.  

Today, advancements in technology and communication raise new questions 

about the role of woodblock printing and the challenges of preserving it. From a 

heritage perspective, woodblock printing should not only be viewed as a tool for 

printing but also as an art form. From a technological perspective, tools like virtual 

reality and artificial intelligence are opening new ways to preserve, restore, and share 

woodblocks with t he public. However, issues like intellectual property and the 

ownership of knowledge in this digital age also need more discussion.  
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We are delighted to welcome many international scholars from countries with 

strong woodblock printing traditions, such as So uth Korea, China, and Japan, along 

with experts from Vietnam who specialize in history, language, and related fields. 

Together, we aim to explore some of these important questions. This conference 

highlights how heritage and technology can work together to  preserve and promote 

woodblock printing for the future. As an institution focused on creativity and 

interdisciplinary learning, the School of Interdisciplinary Sciences and Arts hopes 

this event encourages new ways of studying woodblock printing that conn ect with 

modern life.  

I believe your participation today will make this conference success. I sincerely 

thank all the authors, scholars, and organizers who have contributed to this event. 

Your efforts not only increase awareness but also inspire action to preserve and 

celebrate woodblock printing.  

I wish the conference great success and hope its outcomes will motivate us all 

to protect and promote the value of woodblock printing in the future.  

Thank you! 
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WELCOME REMARKS BY MR. BAE SUNGKI L 

Vice President of The Korean Studies Institute 

(at The 10th IAPW International Conference  

Ɂ/ÙÐÕÛÐÕÎɯ6ÖÖËÉÓÖÊÒɯɬ 'ÌÙÐÛÈÎÌɯÈÕËɯ3ÌÊÏÕÖÓÖÎàɂȺ 

 

Good morning, Everyone.   

I am Sung-kil Bae, Vice President of the Korean Studies Institute. Today, I am 

attending on behalf of President Jeong Jong-seop, who is the Co-Chair of the International 

Association for Printing Woodblocks (IAPW) alongside the Co -Chair Shu Jiaping from 

China. Since President Jeong could not join us due to his scheduling conflict, I am here in 

his place.  

And it is a great honor to hold this academic conference at Vietnam National 

University, the most prestigious university in Vietnam. I would express my deepest 

gratitude to Nguyen Tuan Cuong, Vice Chair of the IAPW, Nguyen Van Hieu, director 

of the Faculty of the School of Interdisciplinary Sciences and Arts, and all members of 

Vietnam National University for their dedicated efforts in organizing this event.  

I also extend heartfelt thanks to all the institutions, individual members, and 

experts participating in this IAPW conference. Special thanks go to Jeong Geung-sik, 

President of the Kyujanggak Institute for Korean Studies at Seoul National University, 

Vu Thi Minh Huong, Vice Chair of MOWCAP, Professor Kaneko Takahaki from Japan, 

and Professor Le Thanh Ha from Vietnam, who have supported IAPW since its early 

days. 

I deeply appreciate all the presenters and panelists, including the Vietnamese 

participants, for sharing their insights and helping us explore the future of woodblock 

printing culture . 

The IAPW was established to create a framework for collaboration among 

institutions that preserve UNESCO Memory of the World and Intangible Cultural 

Heritage records related to woodblocks. After initiating discussions in 2014, we officially 

launched the IAPW in 2015, and during the Vietnam meeting in 2017, we formed our 

current structure. And now we celebrate its 10th anniversary. It is truly meaningful to 

commemorate this milestone with all of you here in Vietnam.   
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IAPW has now truly grown into a leading  international organization. As the most 

specialized association in woodblock printing, we aim to share the cultural and historical 

value of woodblock printing with the global community.   

(ɯÉÌÓÐÌÝÌɯÛÖËÈàɀÚɯÈÊÈËÌÔÐÊɯÊÖÕÍÌÙÌÕÊÌɯÚÌÙÝÌÚɯÈÚɯÈɯ×ÓÈÛÍÖÙÔɯÍÖÙɯÚÜÊÏɯdiscussions. I 

am confident that the insights shared here will lead to fruitful outcomes and a brighter 

future.   

Once again, I express my gratitude to Vietnam for hosting this conference. I hope 

you all have a wonderful time here in the beautiful city of H anoi. 

Thank you! 
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ARTIFICIAL INTELLIGENCE FOR 3D RECONSTRUCTION OF NGUYEN 

DYNASTY WOODBLOCKS  

 

Le Thanh Ha, Le Viet Nam, Le Cong Thuong, Ngo Thi Duyen 

VNU Univeristy of Engineering and Technology 

 

This article outlines the results of research on the application of artificial 

intelligence (AI) in the restoration of the Nguyen Dynasty woodblocks ɬ Vietnam's 

first UNESCO documentary heritage. Over time, this heritage has been affected by 

war, fire, natural disasters, and environmental conditions, leading t o significant 

damage and loss. The development of advanced AI models has opened up the 

possibility of reconstructing lost woodblocks from printed copies made from the 

original woodblocks. The research proposes a restoration process that includes the 

follow ing steps: digitizing the woodblocks in 3D and the printed copies in 2D, 

building a training dataset, and applying AI models to reconstruct the 3D details of 

the woodblocks from the 2D prints. By applying this process, 5 woodblocks were 

successfully restored with an average MOS score ranging from 4.18 to 4.32 out of 5, 

reflecting high praise from conservation experts.  

Keywords : Woodblock, Documentary heritage, Artificial Intelligence, 3D 

reconstruction.  

 

NG TRÍ TUװNG D״  ׅNHÂN T O֟ TRONG KHÔI PH  C MÔ HÌNH 3Dװ

MןC B N֡ TRI Uֿ NGUY׃N 

 

+÷ɯ3ÏÈÕÏɯ'ãȮɯ+÷ɯ5Ð׆Ûɯ-ÈÔȮɯ+÷ɯ"ĠÕÎɯ3ÏҖҔÕÎȮɯ-ÎĠɯ3Ïגɯ#Üà÷Õ 

L֠ÐɯÏהÊɯ"ĠÕÎɯÕÎÏ׆ȮɯL֠ÐɯÏהÊɯ0ÜטÊɯÎÐÈɯ'ãɯ-נÐ 

 

!ãÐɯÝÐ־ÛɯÕãàɯÛÙĆÕÏɯÉãàɯÒ־ÛɯØÜ֢ɯÕÎÏÐ÷ÕɯÊᴀÜɯᴀÕÎɯËױÕÎɯÛÙąɯÛÜ׆ɯÕÏäÕɯÛ֠Öɯȹ (ȺɯÛÙÖÕÎɯ

vi׆ÊɯÒÏĠÐɯ×ÏױÊɯÔנÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯɬ ËÐɯÚ֢ÕɯÛҖɯÓÐ׆ÜɯÛÏ־ɯÎÐעÐɯô֦ÜɯÛÐ÷ÕɯÊ׳Èɯ5Ð׆Ûɯ-ÈÔȭɯ

0ÜÈɯÛÏפÐɯÎÐÈÕȮɯËÐɯÚ֢ÕɯÕãàɯôæɯÊÏגÜɯ֢ÕÏɯÏҖצÕÎɯÛᴂɯÊÏÐ־ÕɯÛÙÈÕÏȮɯÏזÈɯÏÖ֠ÕȮɯÛÏÐ÷ÕɯÛÈÐɯÝãɯ

ôÐ׀ÜɯÒÐ׆ÕɯÔĠÐɯÛÙҖפÕÎȮɯË֪Õɯô־ÕɯÏҖɯÏזÕÎɯÝãɯÔ֤ÛɯÔâÛɯôâÕÎɯÒׂȭɯ2ᴈɯ×ÏâÛɯÛÙÐׂÕɯÊ׳ÈɯÊâÊɯ

mô hình AI  ÛÐ÷ÕɯÛÐ־ÕɯôæɯÔצɯÙÈɯÒÏ֢ɯÕçÕÎɯÛâÐɯÛ֠ÖɯÔנÊɯÉ֢ÕɯôæɯÔ֤ÛɯÛᴂɯÊâÊɯÉ֢ÕɯÐÕɯÛÙ÷ÕɯÎÐ֤àɯ

Ý֪ÕɯÊğÕɯÛךÕɯÛ֠Ðɯ- ôҖתÊɯÐÕɯË֬×ɯÛÙÖÕÎɯØÜâɯÒÏᴀɯÛᴂɯÊÏąÕÏɯÔנÊɯÉ֢ÕɯÕãàȭɯ-ÎÏÐ÷ÕɯÊᴀÜɯô׀ɯ
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ßÜ֤ÛɯØÜàɯÛÙĆÕÏɯÒÏĠÐɯ×ÏױÊɯÉÈÖɯÎךÔɯÊâÊɯÉҖעÊȯɯÚטɯÏĞÈɯÔנÊɯÉ֢ÕɯƗ#ɯÝãɯÉ֢ÕɯÐÕɯƖ#Ȯɯßäàɯ

ËᴈÕÎɯÉנɯËᴆɯÓÐ׆ÜɯÏÜ֤ÕɯÓÜà׆ÕȮɯÝãɯâ×ɯËױÕÎɯÔĠɯÏĆÕÏɯ (ɯôׂɯÛâÐɯÏÐ׆ÕɯÊÏÐɯÛÐ־ÛɯÔנÊɯÉ֢ÕɯƗ#ɯ

ÛᴂɯÉ֢ÕɯÐÕɯƖ#ȭɯ:×ɯËױÕÎɯØÜàɯÛÙĆÕÏɯÕãàȮɯÕçÔɯÔנÊɯÉ֢ÕɯôæɯôҖתÊɯÒÏĠÐɯ×ÏױÊɯÛÏãÕÏɯÊĠÕÎɯ

ÝעÐɯôÐׂÔɯ,.2ɯÛÙÜÕÎɯÉĆÕÏɯÛᴂɯƘȭƕƜɯô־ÕɯƘȭƗƖɯÛÙ÷ÕɯÛÏÈÕÎɯôÐׂÔɯƙȮɯÛÏׂɯÏÐ׆ÕɯÚᴈɯôâÕÏɯÎÐâɯ

ÊÈÖɯÛᴂɯÊâÊɯÊÏÜà÷ÕɯÎÐÈɯÉ֢ÖɯÛךÕȭ 

3ᴂɯÒÏóa: ,נÊɯÉ֢ÕȮɯ#ÐɯÚ֢ÕɯÛҖɯÓÐ׆ÜȮɯ3ÙąɯÛÜ׆ɯÕÏäÕɯÛ֠ÖȮɯ*ÏĠÐɯ×ÏױÊɯÔĠɯÏĆÕÏɯƗ#ȭɯ 

 

ƕȭɯ&(ס(ɯ3'(ׅ4 

Ðɯô֦ÜɯעɯÎÐ־ÜɯÛÏ׆ÕɯÕÈàɯÊğÕɯƗƘȭƚƕƝɯÛ֤ÔȮɯÓãɯËÐɯÚ֢ÕɯÛҖɯÓÐ׆Üɯ-ÎÜàׄÕȮɯÏÐ׀ÊɯÉ֢ÕɯÛÙÐנ,

ÛÐ÷ÕɯÊ׳Èɯ5Ð׆Ûɯ-ÈÔɯôҖתÊɯ4-$2".ɯÊĠÕÎɯÕÏ֬Õɯ[20]ȭɯLäàɯÓãɯÊâÊɯÝçÕɯÉ֢ÕɯÊÏᴆɯ'âÕ-Nôm 

ôҖתÊɯÒÏ֮ÊɯÕÎҖתÊɯÛÙ÷ÕɯÕÏᴆÕÎɯÛ֤ÔɯÎמɯôׂɯÐÕɯÙÈɯÎÐ֤àɯÝãɯÊĞɯÛÏׂɯôĞÕÎɯÛÏãÕÏɯÚâÊÏɯÛ֠Ðɯ5Ð׆Ûɯ

-ÈÔɯÝãÖɯÛÏ־ɯÒᴌɯƕƝɯÝãɯô֦ÜɯÛÏ־ɯÒᴌɯƖƔȭɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯôҖתÊɯÛ֠ÖɯÙÈɯÛÙÖÕÎɯØÜâɯ

ÛÙĆÕÏɯÏÖ֠ÛɯôנÕÎɯÊ׳Èɯ0ÜטÊɯÚᴄɯØÜâÕɯÛÙÐ׀Üɯ-ÎÜàׄÕȮɯÝעÐɯÔױÊɯôąÊÏɯÕÏäÕɯÉ֢ÕɯÊâÊɯÛãÐɯÓÐ׆Üɯ

ÎÏÐɯÊÏõ×ɯÊÏąÕÏɯÚᴄɯÊ׳ÈɯÝҖҔÕÎɯÛÙÐ׀ÜȮɯôךÕÎɯÛÏפÐɯ×ÏלɯÉÐ־ÕɯÙנÕÎɯÙæÐɯô־ÕɯÊĠÕÎɯÊÏĶÕÎɯÊâÊɯ

ÊÏÜ֨ÕɯÔᴈÊɯßæɯÏנÐɯÝãɯÊâÊɯôÐ׀ÜɯÓÜ֬ÛɯÉ֮ÛɯÉÜנÊɯÕÎҖפÐɯËäÕɯÛÜäÕɯÛÏ׳ȭ 

3ÜàɯÕÏÐ÷ÕȮɯÛÏÌÖɯÛÏפÐɯÎÐÈÕȮɯÝ֬ÛɯÓÐ׆ÜɯÎמɯÛ֠ÖɯÕ÷ÕɯÊâÊɯÔנÊɯÉ֢ÕɯË֦ÕɯÉגɯÉÐ־ÕɯË֠ÕÎɯÝãɯ

ÏҖɯÏזÕÎɯËÖɯÊâÊɯÕÎÜà÷ÕɯÕÏäÕɯÕÏҖɯÛÏפÐɯÛÐ־ÛȮɯÕ֤ÔɯÔטÊȮɯÔטÐɯÔהÛȭɯ3Ï֬ÔɯÊÏąȮɯÔנÊɯÉ֢Õɯ

ÊğÕɯ×Ï֢ÐɯôטÐɯÔֶÛɯÝעÐɯÕÎÜàɯÊҔɯÉגɯÏ׳àɯÏÖ֠ÐɯËÖɯÊÏâàɯÕלɯÏÖֶÊɯÊÏÐ־ÕɯÛÙÈÕÏȭɯ3ÏטÕÎɯÒ÷ɯÊÏÖɯ

ÛÏ֤àȮɯËÐɯÚ֢ÕɯÔנÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯÉÈÕɯô֦ÜɯÊĞɯÏҔÕɯƙƔȭƔƔƔɯÛ֤ÔȮɯÕÏҖÕÎɯÏÐ׆ÕɯÕÈàɯÊÏאɯ

còn 34.6ƕƝɯÛ֤ÔɯôÈÕÎɯôҖתÊɯÓҖÜɯÛÙᴆɯÝãɯÉ֢ÖɯÛךÕɯ[12], ÛÙÖÕÎɯôĞɯÕÏÐ׀ÜɯÛ֤ÔɯÊÏאɯÊğÕɯÓãɯÔנÛɯ

×Ï֦ÕɯÊ׳ÈɯÔנÊɯÉ֢ÕɯÝãɯôÈÕÎɯôטÐɯÔֶÛɯÝעÐɯÏÐ׆ÕɯÛÙ֠ÕÎɯÝ֬ÛɯÓńɯà־ÜȮɯÎäàɯÒÏĞɯÒÏçÕɯÊÏÖɯÊĠÕÎɯ

ÛâÊɯÉ֢ÖɯÛךÕȭ 

 
'ĆÕÏɯƕȯɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯȹÉ÷ÕɯÛÙâÐȺɯÝãɯÉ֢ÕɯÐÕɯƖ# ÛҖҔÕÎɯᴀÕÎɯȹÉ÷Õɯ×Ï֢ÐȺ 

ÛɯÓãɯÛÙÖÕÎɯÊâÊɯÓĉÕÏɯÝᴈÊɯ׆ɯƘȭƔȮɯôֶÊɯÉÐ×׆ÈɯÊĠÕÎɯÕÎÏÐ׳ÐɯÚᴈɯ×ÏâÛɯÛÙÐׂÕɯÔ֠ÕÏɯÔּɯÊע5

ÛÙąɯÛÜ׆ɯÕÏäÕɯÛ֠Öɯȹ (ȺɯÝãɯËᴆɯÓÐ׆ÜɯÓעÕɯȹÉÐÎɯËÈÛÈȺȮɯÊÏĶÕÎɯÛÈɯÊĞɯÛÏׂɯâ×ɯËױÕÎɯÊâÊɯ×ÏҖҔÕÎɯ
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×Ïâ×ɯÛÐ÷ÕɯÛÐ־ÕɯôׂɯÒÏĠÐɯ×ÏױÊɯÕÏᴆÕÎɯÛ֤ÔɯÔנÊɯÉ֢ÕɯôæɯÔ֤ÛɯÏÖֶÊɯ×ÏױÊɯÏךÐɯÕÏᴆÕÎ ×Ï֦Õɯ

ÉגɯÛÏÐ־Üȭɯ½ɯÛҖצÕÎɯÊÏąÕÏɯÓãɯÚᴄɯËױÕÎɯËᴆɯÓÐ׆ÜɯÒ־ÛɯÏת×ɯÎÐᴆÈɯÊâÊɯÔ֪ÜɯÔנÊɯÉ֢ÕɯƗ#ɯÝãɯÉ֢Õɯ

ÐÕɯƖ#ɯÊ׳ÈɯÕÏᴆÕÎɯÔנÊɯÉ֢ÕɯÊğÕɯÛךÕɯÛ֠Ðȭɯ"âÊɯÔĠɯÏĆÕÏɯ (ɯÚּɯôҖתÊɯÏÜ֤ÕɯÓÜà׆ÕɯôׂɯÕÏ֬Õɯ

ËÐ׆ÕɯÝãɯÏהÊɯÊâÊɯÔטÐɯØÜÈÕɯÏ׆ɯ×ÏᴀÊɯÛ֠×ɯÎÐᴆÈɯËᴆɯÓÐ׆ÜɯƖ#ɯÝãɯƗ#ɯÕÏְÔɯ×ÏäÕɯÛąÊÏɯÚᴈɯ

ÛҖҔÕÎɯØÜÈÕɯÎÐᴆÈɯÊâÊɯà־ÜɯÛטɯÏĆÕÏɯÏהÊȮɯÒ־ÛɯÊ֤ÜɯÝãɯôֶÊɯôÐׂÔɯÊÏÐɯÛÐ־ÛɯÊ׳ÈɯÛᴂÕÎɯÉ֢ÕɯÐÕɯÝãɯ

ÔנÊɯÉ֢Õȭɯ0ÜâɯÛÙĆÕÏɯÏÜ֤ÕɯÓÜà׆ÕɯÕãàɯÚּɯÎÐĶ×ɯÊâÊɯÔĠɯÏĆÕÏɯ (ɯÏהÊɯôҖתÊɯÊâÊÏɯËᴈɯôÖâÕɯ

ÝãɯÛâÐɯÛ֠ÖɯËᴆɯÓÐ׆ÜɯƗ#ɯÛᴂɯ֢ÕÏɯƖ#ɯÊ׳ÈɯÉ֢ÕɯÐÕɯÔנÛɯÊâÊÏɯÊÏąÕÏɯßâÊȭɯ-ÏפɯôĞȮɯÔצɯÙÈɯÊҔɯÏנÐɯ

ÒÏĠÐɯ×ÏױÊɯÔנÊɯÉ֢Õɯôæ Ô֤ÛȮɯÝעÐɯôÐ׀ÜɯÒÐ׆ÕɯÉ֢ÕɯÐÕɯÛҖҔÕÎɯᴀÕÎɯÝ֪ÕɯÊğÕȭ 

 !ãÐɯÝÐ־ÛɯÕãàɯô׀ɯßÜ֤ÛɯØÜàɯÛÙĆÕÏɯÒÏĠÐɯ×ÏױÊɯÔנÊɯÉ֢ÕɯƗ#ȮɯÉÈÖɯÎךÔɯÊâÊɯÉҖעÊɯÚÈÜȯɯ

ƕȺɯ2טɯÏĞÈɯÔנÊɯÉ֢ÕɯƗ#ɯÝãɯÉ֢ÕɯÐÕɯƖ#ȰɯƖȺɯ3֠ÖɯÉנɯËᴆɯÓÐ׆ÜɯÏÜ֤ÕɯÓÜà׆ÕȰɯƗȺɯ:×ɯËױÕÎɯ×ÏҖҔÕÎɯ

×Ïâ×ɯôךɯÏהÈɯÝãɯÏהÊɯÔâàɯôׂɯÒÏĠÐɯ×ÏױÊɯÔנÊɯÉ֢ÕɯƗ#ȰɯÝãɯƘȺɯ*ÏĠÐɯ×ÏױÊɯÝãɯôâÕÏɯÎÐâɯÊÏ֤Ûɯ

ÓҖתÕÎɯÔĠɯÏĆÕÏɯƗ#ɯÊ׳ÈɯÔנÊɯÉ֢ÕɯôæɯÔ֤Ûȭ 

#ᴈÈɯÛÙ÷ÕɯØÜàɯÛÙĆÕÏɯô׀ɯßÜ֤ÛȮɯÕÏĞÔɯÕÎÏÐ÷ÕɯÊᴀÜɯôæɯô֠ÛɯôҖתÊɯÒ־ÛɯØÜ֢ɯÕÏҖɯÚÈÜȯɯ!נɯ

ËᴆɯÓÐ׆ÜɯÎךÔɯƖƔƔɯÛ֤ÔɯÔנÊɯÉ֢ÕɯצɯË֠ÕÎɯƖ#ɯÝãɯƗ#ȮɯÛҖҔÕÎɯᴀÕÎɯÝעÐɯƗƛƘɯÔֶÛɯÊ׳ÈɯÛ֬×ɯÚᴄɯ

L֠Ðɯ-ÈÔɯ3ÏᴈÊɯ+ױÊȭɯ#ᴈÈɯÛÙ÷ÕɯÉנɯËᴆɯÓÐ׆ÜɯÚטɯÏĞÈɯÕãàȮɯÕÏĞÔɯÕÎÏÐ÷ÕɯÊᴀÜɯôæɯßäàɯËᴈÕÎɯ

ÛÏÜ֬ÛɯÛÖâÕɯËᴈÈɯÛÙ÷ÕɯÏהÊɯÚäÜȮɯÛᴂɯôĞɯÛÐ־ÕɯÏãÕÏɯÒÏĠÐɯ×ÏױÊɯÛÏᴄɯÕÎÏÐ׆ÔɯƙɯÛ֤ÔɯÔנÊɯÉ֢Õɯ

ÝãɯÕÏ֬ÕɯôҖתÊɯÒ־ÛɯØÜ֢ɯôâÕÏɯÎÐâɯÊÈÖɯÛᴂɯÊâÊɯÊÏÜà÷ÕɯÎÐÈȭɯ"ױɯÛÏׂȮɯÛÏÌÖɯ×ÏҖҔÕÎɯ×Ïâ×ɯ

ôâÕÏɯÎÐâɯ,.2ɯ[21] ôÐׂÔɯÛÙÜÕÎɯÉĆÕÏɯÊ׳ÈɯÊâÊɯÔ֪ÜɯÔנÊɯÉ֢ÕɯËÈÖɯôנÕÎɯÛᴂɯƘȮƕƜɯô־ÕɯƘȮƗƖȭɯ

3Ð÷ÜɯÊÏąɯôҖתÊɯôâÕÏɯÎÐâɯÊÈÖɯÕÏ֤ÛɯÓãɯLטÐɯÚâÕÏɯÒńɯÛᴈɯȹÛÐ÷ÜɯÊÏąɯƕȺɯÝעÐɯôÐׂÔɯÛÙÜÕÎɯÉĆÕÏɯÓãɯ

ƘȮƗƖȮɯÛÙÖÕÎɯÒÏÐɯÊÏ֤ÛɯÓҖתÕÎɯÕ׀ÕɯȹÛÐ÷ÜɯÊÏąɯƘȺɯÊĞɯôÐׂÔɯÛÏ֤×ɯÕÏ֤ÛɯÓãɯƘȮƕƜȭ 

 

Ɩȭɯ048ɯ31_-'ɯ*'w(ɯ/'װ"ɯ,ן"ɯ!֡-ɯƗ# 

Ɩȭƕɯ2טɯÏĞÈɯÔנÊɯÉ֢ÕɯƖ#ɯÝãɯƗ# 

2.1.1 Quy trình sט hóa b n֢ in 2D 

0ÜàɯÛÙĆÕÏɯÚטɯÏĞÈɯÉ֢ÕɯÐÕɯƖ#ɯôҖתÊɯßäàɯËᴈÕÎɯÕÏְÔɯô֢ÔɯÉ֢ÖɯÊÏ֤ÛɯÓҖתÕÎɯÉ֢ÕɯÐÕɯ

Ɩ#ɯôҖתÊɯÛÐ־ÕɯÏãÕÏɯÕÏҖɯÚÈÜȯ 

!ҖעÊɯƕȯɯ+֬×ɯËÈÕÏɯÔױÊɯÛãÐɯÓÐ׆ÜɯÚטɯÏĞÈ 

ÔȯɯךɯÏÖâɯÎטÊɯÚױÜɯÛÙÖÕÎɯËÈÕÏɯÔ־ɯà׳ɯÛÏÜɯÛÏ֬×ɯÊâÊɯÛÏĠÕÎɯÛÐÕɯÊÏױɯÝ×׆ɯ×Ï֬ÕɯÕÎÏÐנ!

3÷ÕɯÛãÐɯÓÐ׆ÜȮɯ3âÊɯÎÐ֢Ȯɯ-çÔɯßÜ֤ÛɯÉ֢ÕȮɯ-ÏãɯßÜ֤ÛɯÉ֢ÕȮɯ,æɯÛãÐɯÓÐ׆ÜɯȹÕ־ÜɯÛãÐɯÓÐ׆ÜɯÏÐ׆ÕɯôæɯÊĞɯ

trong kho).  

!ҖעÊɯƖȯɯ1ĶÛɯÛãÐɯÓÐ׆Üɯ×ÏױÊɯÝױ 
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"çÕɯÊᴀɯÝãÖɯËÈÕÏɯÔױÊɯÛãÐɯÓÐ׆ÜɯÚטɯÏÖâȮɯÉנɯ×Ï֬ÕɯÕÎÏÐ׆×ɯÝױɯÊÏגÜɯÛÙâÊÏɯÕÏÐ׆ÔɯÙĶÛɯ

ÛãÐɯÓÐ׆ÜɯÛᴂɯÛÙ÷ÕɯÎÐâɯȹôÈÕÎɯ×ÏױÊɯÝױɯÉ֠ÕɯôהÊȺȮɯÏÖֶÊɯÒÏÖɯôׂɯÛלÕÎɯÏת×ɯÊÏÜ֨ÕɯÉגɯÉãÕɯÎÐÈÖɯ

ÛãÐɯÓÐ׆ÜɯÝãɯËÈÕÏɯÔױÊɯÚטɯÏÖâɯÊÏÖɯ!נɯ×Ï֬ÕɯÛãÐɯÕÎÜà÷ÕɯÚטɯȹ!נɯ×Ï֬ÕɯÊÏגÜɯÛÙâÊÏɯÕÏÐ׆ÔɯÚטɯ

ÏĞÈȺȭɯ"ÏÜàׂÕɯÎÐÈÖɯÛãÐɯÓÐ׆ÜɯÊÏÖɯ!נɯ×Ï֬ÕɯÛãÐɯÕÎÜà÷ÕɯÚטȭ 

!ҖעÊɯƗȯɯ3Ð׀ÕɯßᴄɯÓńɯÚטɯÏĞÈ 

"çÕɯÊᴀɯÝãÖɯËÈÕÏɯÔױÊɯÛãÐɯÓÐ׆ÜɯÚטɯÏÖâɯÝãɯÛãÐɯÓÐ׆ÜɯÛᴂɯÉנɯ×Ï֬ÕɯÕÎÏÐ׆×ɯÝױɯÊÏÜàׂÕɯ

ÚÈÕÎȮɯÉנɯ×Ï֬ÕɯÛãÐɯÕÎÜà÷ÕɯÚטɯÓãÔɯÕÏÐ׆ÔɯÝױɯÒÐׂÔɯÛÙÈɯÛãÐɯÓÐ׆ÜɯÝעÐɯËÈÕÏɯÔױÊȭɯ2ÈÜɯôĞɯ

ÛÐ־ÕɯÏãÕÏɯ×ÏäÕɯÓÖ֠ÐɯÛãÐɯÓÐ׆ÜɯÛÏÌÖɯÊâÊɯÛÐ÷ÜɯÊÏÜ֨Õȭɯ+ãÔɯÚ֠ÊÏɯÛãÐɯÓÐ׆ÜȮɯÊÏאÕÏɯÓ֠ÐɯÔõ×ɯÛãÐɯ

ÓÐ׆ÜɯÕ־ÜɯÊÖÕÎȮɯÔצɯÊâÊɯÛÙÈÕÎɯÛãÐɯÓÐ׆ÜɯÉגɯÎ֤×ȮɯÙהÊɯÊâÊɯÛÙÈÕÎɯÛãÐɯÓÐ׆ÜɯÉגɯËąÕÏɯÛÙҖעÊɯÒÏÐɯÉ֮Ûɯ

ô֦ÜɯØÜâɯÛÙĆÕÏɯÚÈÖɯÊÏױ×ɯÛãÐɯÓÐ׆Üȭ 

!ҖעÊɯƘȯɯ2ÊÈÕɯÛãÐɯÓÐ׆ÜɯÉְÕÎɯÔâàɯÚטɯÏĞÈɯÊÏÜà÷ÕɯËױÕÎɯ 

*ÐׂÔɯÛÙÈɯÔâàɯÚטɯÏÖâȮɯÊÏױ×ɯÛÏᴄȮɯÛÏÐ־ÛɯÓ֬×ɯÊâÊɯÛÏĠÕÎɯÚטɯÊ׳Èɯ×Ï֦ÕɯÔ׀ÔɯÚטɯÏÖâɯ

×ÏķɯÏת×ɯÝעÐɯÊâÊɯÛÐ÷ÜɯÊÏÜ֨ÕɯÊ׳ÈɯÚâÊÏȭɯ"Ïױ×ɯÝãɯÒÐׂÔɯÛÙÈɯÓ֠ÐɯÚטɯÓҖתÕÎɯÊâÊɯÛÙang. Ghi 

ÕÏ֬ÛɯÒńɯÚטɯÏÖâɯÛãÐɯÓÐ׆Üɯȹ3ãÐɯÓÐ׆ÜɯôæɯØÜõÛɯôÈÕÎɯÊÏפɯßᴄɯÓńɯȱȺȭ 

!ҖעÊɯƙȯɯ7ᴄɯÓńɯÏĆÕÏɯ֢ÕÏ 

3ãÐɯÓÐ׆ÜɯÚÈÜɯÒÏÐɯôæɯôҖתÊɯØÜõÛɯôҖתÊɯßᴄɯÓńɯÕÏְÔɯÕäÕÎɯÊÈÖɯÊÏ֤ÛɯÓҖתÕÎɯÏĆÕÏɯ֢ÕÏȮɯ

×ÏױÊɯÝױɯØÜâɯÛÙĆÕÏɯÕÏ֬ÕɯË֠ÕÎɯÒńɯÛᴈɯȹ."1ȺɯôҖתÊɯÛטÛɯÏҔÕȭɯ֡ÕÏɯÚÈÜɯÒÏÐɯôæɯôҖתÊɯßᴄɯÓńɯ

ôҖתÊɯÊÏÜàׂÕɯô־ÕɯÏ׆ɯÛÏטÕÎɯÕÏ֬ÕɯË֠ÕÎɯôׂɯÊÏÜàׂÕɯôלÐɯÛᴂɯË֠ÕÎɯ֢ÕÏɯÚÈÕÎɯË֠ÕÎɯÊÏᴆɯ

×ÏױÊɯÝױɯØÜâɯÛÙĆÕÏɯÛĆÔɯÒÐ־ÔɯÚÈÜɯÕãà 

!ҖעÊɯƚȯɯ*ÐׂÔɯÓמÐɯÝãɯÒ־ÛɯßÜ֤ÛɯËᴆɯÓÐ׆Ü 

#ᴆɯÓÐ׆ÜɯÚÈÜɯÒÏÐɯôæɯôҖתÊɯÕÏ֬ÕɯË֠ÕÎɯÛ֠ÐɯÉҖעÊɯƚɯôҖתÊɯÒÐׂÔɯÛÙÈɯÝãɯÏÐ׆ÜɯÊÏאÕÏɯÓמÐɯ

ÚÈÐɯÓ׆ÊÏɯÛ֠ÐɯÊâÊɯÛÙ֠ÔɯÚÖâÛɯÓמÐȭ 

Qua các ÛÏᴄɯÕÎÏÐ׆ÔɯôׂɯÊÏ֤ÛɯÓҖתÕÎɯ֢ÕÏɯƖ#ɯÉ֢ÕɯÐÕɯÔנÊɯÉ֢Õɯ×ÏķɯÏת×ɯÝעÐɯà÷Üɯ

Ê֦ÜȮɯÊÏĶÕÎɯÛĠÐɯô׀ɯßÜ֤ÛɯÚᴄɯËױÕÎɯÔâàɯØÜõÛɯÛãÐɯÓÐ׆ÜɯÊÏÜà÷ÕɯËױÕÎɯÒÏלɯ Ɨɯ9ÌÜÛÚÊÏÌÓɯ.2ɯ

16000.  

"âÊɯÉҖעc sט hóa 3D mנc b֢ n 

-ÏĞÔɯÕÎÏÐ÷ÕɯÊᴀÜɯôæɯÛÏ֢ÖɯÓÜ֬ÕɯÝãɯÒÏ֢ÖɯÚâÛɯÏÐ׆ÕɯÛÙ֠ÕÎɯÝ׀ɯÒąÊÏɯÛÏҖעÊɯÝãɯÒÏטÐɯ

ÓҖתÕÎȮɯÔãÜɯÚ֮ÊȮɯÕנÐɯËÜÕÎȮɯÝãɯÛĆÕÏɯÛÙ֠ÕÎɯÊ׳ÈɯÔנÊɯÉ֢ÕɯôҖתÊɯÚטɯÏĞÈɯÕÏְÔɯÓᴈÈɯÊÏהÕɯ

ÊĠÕÎɯÕÎÏ׆ɯØÜõÛɯÊĺÕÎɯÕÏҖɯÛÏᴈÊɯÏÐ׆ÕɯØÜàɯÛÙĆÕÏɯØÜõÛɯ×ÏķɯÏת×ȭɯ*־ÛɯØÜ֢ɯÊÏÖɯÛÏ֤àɯËğÕÎɯ

ÛÏÐ־ÛɯÉגɯØÜõÛɯ&.,ɯ 3.2ɯÚᴄɯËױÕÎɯÚâÕÎɯÊĞɯÊ֤ÜɯÛÙĶÊɯÓãɯ×ÏķɯÏת×ɯÊÏÖɯÝÐ׆ÊɯØÜõÛɯÔנÊɯÉ֢Õɯ

ÝעÐɯà÷ÜɯÊ֦ÜɯôנɯÊÏąÕÏɯßâÊɯÊÈÖɯôךÕÎɯÛÏפÐɯÏ֠ÕɯÊÏ־ɯÛÐ־×ɯßĶÊɯÝעÐɯÔנÊɯÉ֢ÕɯôׂɯÛÙâÕÏɯÛâÊɯ

ôנÕÎɯÝ֬ÛɯÓńɯÒÏĠÕÎɯÔÖÕÎɯÔÜטÕȭɯ"ױɯÛÏׂȮɯÊâÊɯÔנÊɯÉ֢ÕɯôҖתÊɯÚטɯÏĞÈɯÚᴄɯËױÕÎɯÔâàɯØÜõÛɯ
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GOM ATOS-0ɯƕƖ,ɯÝעÐɯÉנɯÛÏ֤ÜɯÒąÕÏɯ,5ƕƔƔɯÝãɯ,5ƖƛƔɯɯ[19]ȭɯɯ0ÜàɯÛÙĆÕÏɯÛÏᴈÊɯÏÐ׆Õɯ

ÎךÔɯƘɯɯÉҖעÊɯÊÏąÕÏȯ 

ÐȺɯ"ÏÜ֨ÕɯÉגɯÔĠÐ ÛÙҖפÕÎɯØÜõÛ. 3ÙҖעÊɯÒÏÐɯÛÐ־ÕɯÏãÕÏɯØÜõÛɯÊâÊɯÛ֤ÔɯÔנÊɯÉ֢ÕȮɯÊ֦ÕɯÛÏᴈÊɯ

ÏÐ׆ÕɯÔנÛɯÚטɯÊĠÕÎɯÝÐ׆ÊɯÊÏÜ֨ÕɯÉגɯÉÈÕɯô֦ÜɯÎךÔȯ 

- "ÏÜ֨ÕɯÉגɯÔĠÐɯÛÙҖפÕÎɯÓãÔɯÝÐ׆Êɯô֢ÔɯÉ֢ÖȯɯÒąÕɯÎÐĞɯôׂɯÒÏĠÕÎɯÓãÔɯÙÜÕÎɯÓ֮ÊɯÛÏÐ־Ûɯ

ÉגɯØÜõÛȰɯôҖתÊɯÊÜÕÎɯÊ֤×ɯÕÎÜךÕɯôÐ׆ÕɯלÕɯôגÕÏȰɯâÕÏɯÚâÕÎɯÔĠÐɯÛÙҖפÕÎɯÉĆÕÏɯÛÏҖפÕg 

ȹÒÏĠÕÎɯÊĞɯâÕÏɯÚâÕÎɯôÐׂÔȺȰɯÒÏĠɯÙâÖȮɯÉ֢Öɯô֢ÔɯÛÐ÷ÜɯÊÏÜ֨ÕɯÒᴎɯÛÏÜ֬ÛɯÉ֢ÖɯØÜ֢ÕɯÔנÊɯÉ֢Õɯ

ÝãɯÛÐ÷ÜɯÊÏÜ֨ÕɯÒᴎɯÛÏÜ֬ÛɯÝ׀ɯÈÕɯÛÖãÕɯÊÏâàɯÕלȰɯËÐ׆ÕɯÛąÊÏɯ×ÏğÕÎɯÒÏÖ֢ÕÎɯƖƘɯÔƖȭ 

- "ÏÜ֨ÕɯÉגɯÔנÊɯÉ֢ÕȮɯÉÈÖɯÎךÔȯɯÓ֬×ɯËÈÕÏɯÚâÊÏɯÊâÊɯÛ֤ÔɯÔנÊɯÉ֢ÕȰɯÓãÔɯÛÏ׳ɯÛױÊɯÝãɯ

ßÜ֤ÛɯÒÏÖɯÊâÊɯÛ֤ÔɯÔנÊɯÉ֢ÕȰɯÝ׆ ÚÐÕÏɯÔנÊɯÉ֢ÕɯȹÛÏᴈÊɯÏÐ׆ÕɯÓÖ֠ÐɯÉזɯÛÖãÕɯÉנɯÊâÊɯÊֶÕȮɯÉױÐɯ

ÔᴈÊɯצɯÛÙ÷ÕɯÛ֤ÔɯÔנÊɯÉ֢ÕȮɯÕÏ֤ÛɯÓãɯ×Ï֦ÕɯÊֶÕȮɯÉױÐɯÔᴈÊɯצɯÊÏäÕɯÊâÊɯÊÏᴆȺȭ 

- "ÏÜ֨ÕɯÉגɯÛÏÐ־ÛɯÉגȯɯÔâàɯØÜõÛɯ&.,ɯ 3.2-0ɯƕƖ,ȮɯÉãÕɯßÖÈàȮɯÔâàɯÛąÕÏɯßᴄɯÓńɯÝãɯ

×Ï֦ÕɯÔ׀ÔɯßᴄɯÓńɯÊÏÜà÷ÕɯËױÕÎɯôҖתÊɯÊÏÜ֨ÕɯÉגɯÝãɯÓ֮×ɯôֶÛȭ 

*ÐׂÔɯÛÙÈ ôÐ׀ÜɯÒÐ׆Õȯɯô֢ÔɯÉ֢ÖɯÕÎÜךÕɯôÐ׆ÕȮɯâÕÏɯÚâÕÎɯÔĠÐɯÛÙҖפÕÎȮɯôÐ׀ÜɯÒÐ׆Õɯôנɯ

֨ÔȮɯÛÐ÷ÜɯÊÏÜ֨ÕɯÒᴎɯÛÏÜ֬ÛɯÉ֢ÖɯØÜ֢ÕɯÔנÊɯÉ֢ÕɯÝãɯÛÐ÷ÜɯÊÏÜ֨ÕɯÒᴎɯÛÏÜ֬ÛɯÝ׀ɯÈÕɯÛÖãÕɯÊÏâàɯ

Õלȭ 

ÐÐȺɯ3ÏᴈÊɯÏÐ׆ÕɯÚטɯÏĞÈɯÔנÊɯÉ֢Õȭ 5Ð׆ÊɯÝ֬ÕɯÏãÕÏɯÔâàɯØÜõÛɯôҖתÊɯÛÏᴈÊɯÏÐ׆ÕɯÉצÐɯÊÏÜà÷Õɯ

ÎÐÈɯÊĞɯÊÏᴀÕÎɯÊÏאɯÛᴂɯÏæÕÎɯ&.,ȮɯËҖעÐɯÚᴈɯôךÕÎɯÏãÕÏɯÝãɯÎÐâÔɯÚâÛɯÊ׳ÈɯÊâÊɯÛÏãÕÏɯÝÐ÷Õɯ

ÛÙÖÕÎɯÕÏĞÔɯÕÎÏÐ÷ÕɯÊᴀÜȭ 

iii) 7ᴄɯÓńɯÔנÊɯÉ֢ÕɯÚÈÜɯÒÏÐɯÚטɯÏĞÈȭ ,נÊɯÉ֢ÕɯôҖתÊɯÝ׆ɯÚÐÕÏɯôׂɯÏÖãÕɯÛÙ֢ɯÝ׀ɯÏÐ׆ÕɯÛÙ֠ÕÎɯ

ÉÈÕɯô֦Üȭɯ5׆ɯÚÐÕÏɯÔנÊɯÉ֢ÕɯÎךÔɯÝÐ׆ÊɯÓÖ֠ÐɯÉזɯÊâÊɯÔÈÙÒÌÙɯôæɯôҖתÊɯËâÕɯÝãɯÓÖ֠ÐɯÉזɯÝ־Ûɯ

ÒÌÖɯÕ־ÜɯÊĞȰɯØÜâɯÛÙĆÕÏɯÕãàɯÔ֤ÛɯÒÏÖ֢ÕÎɯƜɯ×ÏĶÛɯÊÏÖɯÔמÐɯÛ֤ÔɯÔנÊɯÉ֢Õȭɯ2ÈÜɯôĞɯÔנÊɯÉ֢Õɯ

ôҖתÊɯÓҖÜɯÒÏÖɯÛÙצɯÓ֠ÐɯÕÏҖɯÉÈÕɯô֦Üȭ 

ÐÝȺɯ7ᴄɯÓńɯÏ֬ÜɯÒŅɯÔנÊɯÉ֢ÕɯÚטȭ ,ĠɯÏĆÕÏɯÔנÊɯÉ֢ÕɯƗ#ɯÚÈÜɯÒÏÐɯØÜõÛɯÛÏҖפÕÎɯÊĞɯÔנÛɯÚטɯ

ÓמÐɯÕÏҖɯÊâÊɯôÐׂÔɯÔÈÙÒÌÙɯôâÕÏɯË֤ÜɯÝ֪ÕɯÊğÕȮɯÛÏᴂÈɯÔנÛɯÚטɯÊÏÐɯÛÐ־ÛȮɯÛÏÐ־ÜɯÔנÛɯÚטɯÝķÕÎɯ

nÏזɯÊÏҖÈɯôҖתÊɯØÜõÛȰɯÝĆɯÝ֬àɯÊ֦ÕɯÛÏᴈÊɯÏÐ׆ÕɯßᴄɯÓńɯÏ֬ÜɯÒŅɯôׂɯÎÐ֢ÐɯØÜà־ÛɯÊâÊɯÝ֤Õɯô׀ɯÕãàȭ 

K־t qu  ֢sט hóa mנc b֢ n 2D và 3D 

2ÈÜɯØÜâɯÛÙĆÕÏɯÚטɯÏĞÈɯÉ֢ÕɯÐÕɯƖ#ɯÊ׳ÈɯƖƔƔɯÛ֤ÔɯÔנÊɯÉ֢ÕɯÛÏÜɯÝ׀ɯÛҖҔÕÎɯᴀÕÎɯÝעÐɯƗƛƘɯ

ÔֶÛɯÊ׳ÈɯÛ֬×ɯÚᴄɯL֠Ðɯ-ÈÔɯ3ÏᴈÊɯ+ױÊȭɯ3ҖҔÕÎɯᴀÕÎɯÝעÐɯØÜâɯÛÙĆÕÏɯÚטɯÏĞÈɯƗ#ɯÔנÊɯÉ֢ÕɯÛÏÜɯ

Ý׀ɯƖƔƔɯÔĠɯÏĆÕÏɯƗ#ɯÔנÊɯÉ֢Õɯô֢ÔɯÉ֢ÖɯÊÏ֤ÛɯÓҖתÕÎȭɯ 
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Hình 2: ,נÛɯÚטɯÔĠɯÏĆÕÏɯÔנÊɯÉ֢ÕɯƗ# 

 

Hình 3: ,נÛɯÚטɯÉ֢ÕɯÐÕɯƖ#ɯÛÙÖÕÎɯÉנɯËᴆɯÓÐ׆ÜɯÚטɯÏĞÈ 

 

2.2 T֠ o l p֬ bנ dᴆ li u hu׆ n֤ luy׆n 

/Ï֦ÕɯƖȭ2 ÛÙĆÕÏɯÉãàɯÝ׀ɯßäàɯËᴈÕÎɯÓÜךÕÎɯÊĠÕÎɯÝÐ׆ÊɯÛÙÖÕÎɯÝÐ׆ÊɯÛ֠ÖɯÓ֬×ɯÉנɯËᴆɯÓÐ׆Üɯ

ÏÜ֤ÕɯÓÜà׆Õȭɯ#ᴆɯÓÐ׆ÜɯØÜõÛɯƖ#ȮɯƗ#ɯôҖתÊɯô׀ɯÊ֬×ɯÛÙÖÕÎɯÊÏҖҔÕÎɯÛÙҖעÊɯÊĞɯÒąÊÏɯÛÏҖעÊɯÓעÕɯ

ÝãɯÕÏÐ׀ÜɯÊÏÐɯÛÐ־Ûɯ×ÏᴀÊɯÛ֠×ȭɯ"֦Õɯ×Ï֢ÐɯÛÙ֢ÐɯØÜÈɯÊâÊɯÉҖעÊɯßᴄɯÓńȮɯÊÏÜ֨ÕɯÏĞÈɯÊÏĶÕÎɯôׂɯÊĞɯ

ÛÏׂɯôҖÈɯÝãÖɯÏÜ֤ÕɯÓÜà׆ÕɯÊâÊɯÔĠɯÏĆÕÏɯÛÙąɯÛÜ׆ɯÕÏäÕɯÛ֠Öȭɯ3ÙÖÕÎɯ×Ï֦ÕɯÕãàɯÛÙĆÕÏɯÉãàɯÊâÊɯ

ÉҖעÊɯÕÏְÔɯÛ֠ÖɯÙÈɯÉנɯËᴆɯÓÐ׆ÜɯÏÜ֤ÕɯÓÜà׆Õȭ 
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Hình  4: ,ÐÕÏɯÏהÈɯô֦ÜɯÝãÖɯɬ ô֦ÜɯÙÈɯÊ׳ÈɯÓÜךÕÎɯÛ֠ÖɯËᴈÕÎɯÉנɯËᴆɯÓÐ׆Ü 

 

ÜɯÊֶ×ɯÒńɯÛᴈɯÉ֢ÕɯÐÕɯ׆ɯËᴆɯÓÐנÊɯÕãàɯÓãɯÛ֠ÖɯÙÈɯÊâÊɯÉעÈɯÉҖ׳ÊɯÛÐ÷ÜɯÊÏąÕÏɯÊױɯÛÏׂȮɯÔױ"

2D ɬ ÔĠɯÏĆÕÏɯƗ#ȮɯôךÕÎɯÛÏפÐɯÛ֠ÖɯÙÈɯÛ֬×ɯÊâÊɯÒÏÜĠÕɯÝÐ׀ÕȮɯÛ֬×ɯÊâÊɯÛÈàɯÊ֦Ôɯ×ÏױÊɯÝױɯÊÏÖɯ

ÛÏÜ֬ÛɯÛÖâÕɯÒÏĠÐɯ×ÏױÊɯÔנÊɯÉ֢ÕɯƗ#ɯÛᴂɯÉ֢ÕɯÐÕɯƖ#ɯצɯ×Ï֦ÕɯÚÈÜɯȹ'ĆÕÏɯƙȺȭɯLׂɯÛÏÜɯôҖתÊɯÊâÊɯ

ÉנɯËᴆɯÓÐ׆ÜɯÕãàȮɯÕÏĞÔɯÕÎÏÐ÷ÕɯÊᴀÜɯÊ֦ÕɯßᴄɯÓńɯËᴆɯÓÐ׆ÜɯÛÙ÷ÕɯÊ֢ɯÔÐ׀ÕɯƖ#ɯÝãɯƗ#ȭɯLֶÊɯÉÐ׆ÛȮɯ

ÝÐ׆ÊɯßᴄɯÓńɯËᴆɯÓÐ׆ÜɯƗ#ɯÝעÐɯÒąÊÏɯÛÏҖעÊɯÓעÕɯÝãɯôנɯ×ÏäÕɯÎÐ֢ÐɯÊÈÖɯôğÐɯÏזÐɯÕÏÐ׀ÜɯÊĠÕÎɯÚᴀÊɯ

vãɯÊĞɯßâÊɯÚÜ֤Ûɯß֢àɯÙÈɯÓמÐɯÊÈÖȭɯ3ÜàɯÕÏÐ÷ÕȮɯÉ֢ÕɯÐÕɯƖ#ɯÓãɯÒ־ÛɯØÜ֢ɯÊ׳ÈɯØÜâɯÛÙĆÕÏɯÛÏᴈÊɯÏÐ׆Õɯ

ÝÐ׆ÊɯÐÕɯÔנÊɯÉ֢ÕɯÛÙ÷ÕɯÔנÊɯÉ֢ÕɯÎמȮɯËÖɯôĞɯÒÏÜĠÕɯË֠ÕÎȮɯÊÏÐɯÛÐ־ÛɯÊ׳ÈɯÉ֢ÕɯÐÕɯƖ#ɯÛҖҔÕÎɯ

ôךÕÎɯÚÖɯÝעÐɯÔנÊɯÉ֢ÕɯÎמȭɯ#ÖɯôĞɯÛÙÖÕÎɯ×Ï֦ÕɯÕãàȮɯÊÏĶÕÎɯÛĠÐɯô׀ɯßÜ֤ÛɯØÜàɯÛÙĆÕÏɯÉâÕɯÛᴈɯ

ôנÕÎɯÒÏÐɯÒ־ÛɯÏת×ɯÊâÊɯÊĠÕÎɯÊױɯÕÏĞÔɯÛᴈɯ×ÏâÛɯÛÙÐׂÕɯÝãɯÊâÊɯÊĠÕÎɯÊױɯÊĞɯÚִÕȮɯÎÐĶ×ɯÛ֠ÖɯÓ֬×ɯ

ÊâÊɯÉנɯËᴆɯÓÐ׆ÜɯÊ֦ÕɯÛÏÐ־ÛȮɯÎÐ֢ÔɯÛÏÐׂÜɯÛÏפÐɯÎÐÈÕɯßᴄɯÓńɯËᴆɯÓÐ׆ÜɯƗ#ȮɯÛçÕÎɯôנɯÊÏąÕÏɯßâÊɯ

ÛÏĠÕÎɯØÜÈɯÝÐ׆ÊɯÛ֬ÕɯËױÕÎɯôҖתÊɯÔטÐɯÓÐ÷ÕɯÏ׆ɯôֶÊɯÉÐ׆ÛɯÛÙ÷ÕɯÎÐᴆÈɯÉ֢ÕɯÐÕɯƖ#ɯÝãɯÔנÊɯÉ֢Õɯ

3D.  
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Hình 5: Quy ÛÙĆÕÏɯßᴄɯÓńɯËᴆɯÓÐ׆ÜɯÔנÊɯÉ֢Õ 

 

0ÜàɯÛÙĆÕÏɯßᴄɯÓńɯËᴆɯÓÐ׆ÜɯÝעÐɯÔױÊɯÛÐ÷ÜɯÛ֠ÖɯÙÈɯÉנɯËᴆɯÓÐ׆ÜɯÎךÔɯÊâÊɯÊֶ×ɯÒńɯÛᴈɯƖ#-

Ɨ#ȮɯÊķÕÎɯÛ֬×ɯÊâÊɯÒÏÜĠÕɯÝÐ׀ÕȮɯÛÈàɯÊ֦ÔɯÎךÔɯƙɯÉҖעÊɯÊÏąÕÏȯ 

- /ÏäÕɯÛâÊÏɯÒÏטÐɯÔנÊɯÉ֢ÕɯƗ#ȯɯ3ÏᴈÊɯÏÐ׆ÕɯÝÐ׆ÊɯÊÏÐÈɯÛâÊÏɯÒÏטÐɯÔנÊɯÉ֢ÕɯƗ#ɯÛÏãÕÏɯ

ÊâÊɯÛÏãÕÏɯ×Ï֦ÕȯɯÒÏל ÒÏÜĠÕɯÐÕȮɯÛÈàɯÊ֦Ôȭ 

- "ÏÜ֨ÕɯÏĞÈɯÒÏלɯÒÏÜĠÕɯÐÕɯÔנÊɯÉ֢ÕɯƗ#ȯɯ!ҖעÊɯÕãàɯÛ֬×ɯÛÙÜÕÎɯÝãÖɯÝÐ׆ÊɯßâÊɯôגÕÏɯ

ÝגɯÛÙąɯÝãɯÏҖעÕÎɯÊ׳ÈɯÒÏלɯÒÏÜĠÕɯÐÕȮɯÛᴂɯôĞɯÛÏᴈÊɯÏÐ׆Õɯ×Ïõ×ɯËגÊÏɯÊÏÜàׂÕȮɯ×Ïõ×ɯßÖÈàɯÕÏְÔɯ

ôҖÈɯÒÏלɯÒÏÜĠÕɯÐÕɯÝ׀ɯË֠ÕÎɯôגÕÏɯÛÙҖעÊȭɯ5עÐɯË֠ÕÎɯôגÕÏɯÕãàȮɯÛÈàɯÊ֦ÔɯÛÐ־×ɯÛױÊɯôҖתÊɯÛrích 

ÊÏהÕɯôׂɯÛ֠ÖɯÓ֬×ɯÉנɯËᴆɯÓÐ׆ÜɯÛÈàɯÊ֦Ôȭɯ 

- *ÏÖÈÕÏɯÝķÕÎɯÒńɯÛᴈɯÉ֢ÕɯÐÕɯƖ#ȯɯ!ҖעÊɯÕãàɯÛ֬×ɯÛÙÜÕÎɯßâÊɯôגÕÏɯÊâÊɯÝķÕÎɯÛÙ÷Õɯ֢ÕÏɯ

É֢ÕɯÐÕɯƖ#ɯÊÏᴀÈɯÒńɯÛᴈɯÝעÐɯÚᴈɯÏמɯÛÙתɯÊ׳ÈɯÊâÊɯÔĠɯÏĆÕÏɯ3ÙąɯÛÜ׆ɯ-ÏäÕɯÛ֠Öȭ 

- 2ÖɯÒÏע×ɯÉ֢ÕɯÐÕɯƖ#ɯÝãɯÒÏלɯÒÏÜĠÕɯÐÕɯƗ#ȯɯ#ᴈÈɯÛÙ÷ÕɯÚᴈɯÛҖҔÕÎɯôךÕÎɯÝ׀ɯÒÏuôn 

Ë֠ÕÎɯÎÐᴆÈɯÉ֢ÕɯÐÕɯƖ#ɯÝãɯÒÏלɯÒÏÜĠÕɯÐÕɯƗ#ȮɯÉҖעÊɯÕãàɯÔĠɯÏĆÕÏɯÏĞÈɯÚᴈɯÛҖҔÕÎɯôךÕÎɯÕãàɯ

ÉְÕÎɯÔנÛɯ×Ïõ×ɯÉÐ־ÕɯôלÐɯÛҖҔÕÎɯÛᴈɯȹÚÐÔÐÓÈÙÐÛàɯÛÙÈÕÚÍÖÙÔÈÛÐÖÕȺȭɯ3ÏĠÕÎɯØÜÈɯ×Ïõ×ɯÉÐ־Õɯ
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ôלÐɯÛҖҔÕÎɯÛᴈɯÕãàȮɯÝעÐɯÔמÐɯÒńɯÛᴈɯÉ֢ÕɯÐÕɯƖ#ȮɯÛÈɯÏÖãÕɯÛÖãÕɯßâÊɯôגÕÏɯôҖתÊɯÝķÕÎɯÒńɯÛᴈɯ

Ɨ#ɯÛҖҔÕÎɯᴀÕÎɯÛÙ÷ÕɯÒÏלɯÒÏÜĠÕɯÐÕɯƗ#ȭɯɯ 

- "ÏÜ֨ÕɯÏĞÈɯÒńɯÛᴈȯɯ3ÏᴈÊɯÏÐ׆ÕɯÊâÊɯÓÖ֠ÐɯÊÏÜ֨ÕɯÏĞÈɯɯôטÐɯÝעÐɯÊâÊɯÊֶ×ɯÒńɯÛᴈɯÕÏҖȯɯ

ÊÏÜ֨ÕɯÏĞÈɯÏҖעÕÎɯÒńɯÛᴈȮɯÛאɯÓ׆ȮɯÝגɯÛÙąɯÔĠɯÏĆÕÏɯÒńɯÛᴈɯƗ#ɯÝãɯÒąÊÏɯÛÏҖעÊɯÊ׳ÈɯÒńɯÛᴈɯÉ֢ÕɯÐÕɯ

2D. 

#ᴈÈɯÛÙ÷ÕɯØÜàɯÛÙĆÕÏɯßᴄɯÓńɯËᴆɯÓÐ׆ÜɯÛÙ÷ÕȮɯÕÏĞÔɯÕÎÏÐ÷ÕɯÊᴀÜɯôæɯÛ֠ÖɯÓ֬× ÉנɯËᴆɯÓÐ׆Üɯ

ôæɯôҖתÊɯÚᴄɯËױÕÎɯôׂɯÛ֠ÖɯÙÈɯôҖתÊɯÉנɯËᴆɯÓÐ׆ÜɯÏÜ֤ÕɯÓÜà׆ÕɯÎךÔɯƝƔȭƖƙƝɯÔ֪ÜɯËᴆɯÓÐ׆Üȭɯ'ĆÕÏɯ

ƚɯÔÐÕÏɯÏהÈɯÔנÛɯÔ֪ÜɯËᴆɯÓÐ׆ÜɯÉÈÖɯÎךÔɯÔנÛɯÔĠɯÏĆÕÏɯÒńɯÛᴈɯƗ#ɯôæɯôҖתÊɯÊÏÜ֨ÕɯÏĞÈɯÛᴂɯ

ÔנÛɯÚטɯÎĞÊɯÕÏĆÕɯÝãɯÔנÛɯ֢ÕÏɯÊ׳ÈɯÉ֢ÕɯÐÕɯƖ#ɯÛҖҔÕÎɯᴀÕÎȭ 

 
Hình 6: ,ÐÕÏɯÏהÈɯÔנÛɯÔ֪ÜɯËᴆɯÓÐ׆ÜɯÛÙÖÕÎɯôĞɯ֢ÕÏɯÛÙâÐɯÓãɯÒńɯÛᴈɯÉ֢ÕɯÐÕɯƖ#ɯÝãɯÔĠɯÏĆÕÏɯ

Ɨ#ɯÛÏÜɯôҖתÊɯÛᴂɯÔנÛɯÚטɯÎĞÊɯÕÏĆÕɯÒÏâÊɯÕÏÈÜȭ 

 

ÊɯÊÖÕɯױÔɯƝƔȭƖƙƝɯÛÏҖɯÔךÊɯÎױÛɯÛÏҖɯÔנÊɯÓҖÜɯÝãÖɯÔתÕɯôҖ׆ÜɯÏÜ֤ÕɯÓÜà׆ɯËᴆɯÓÐנ!

ȹ'ĆÕÏɯƛȺȭɯ,מÐɯÛÏҖɯÔױÊɯÊÖÕɯÓãɯÔנÛɯÔ֪ÜɯËᴆɯÓÐ׆ÜɯÝãɯÊĞɯÛ÷ÕɯÊÏאɯôגÕÏɯÙĢɯÔæɯÏÐ׆ÜɯÊ׳ÈɯÔנÊɯ

É֢ÕȮɯÔֶÛɯÒÏ֮ÊɯÊ׳ÈɯÉ֢ÕɯÐÕɯÝãɯÚטɯÏÐ׆ÜɯÊ׳ÈɯÛᴂÕÎɯÒńɯÛᴈɯÛÙÖÕÎɯÉ֢ÕɯÐÕȭɯ3ÏҖɯÔױÊɯÊÖÕɯÊÏᴀÈɯ

ƖɯÍÐÓÌɯËᴆɯÓÐ׆ÜȯɯÔנÛɯÍÐÓÌɯȭÚÛÓɯÓãɯÔĠɯÏĆÕÏɯƗ#ɯÊ׳ÈɯÒńɯÛᴈɯÝãɯÔנÛɯȭ×ÕÎɯÓãɯ֢ÕÏɯƖ#ɯÊ׳ÈɯÉ֢ÕɯÐÕɯ

ÒńɯÛᴈȭ 
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Hình 7: "֤ÜɯÛÙĶÊɯÛÏҖɯÔױÊɯÓҖÜɯËᴆɯÓÐ׆Üȭ 

 

Õɯ׆ÛɯÊâÊÏɯÕÎ֪ÜɯÕÏÐ÷ÕɯÛÏãÕÏɯÉÈɯÛ֬×ȯɯÏÜ֤ÕɯÓÜàנÊɯÊÏÐÈɯÔתÕɯôҖ׆ÜɯÏÜ֤ÕɯÓÜà׆ɯËᴆɯÓÐנ!

ȹÛÙÈÐÕȺȮɯßâÊɯÛÏᴈÊɯȹÝÈÓÐËÈÛÐÖÕȺɯÝãɯÒÐׂÔɯÛÙÈɯȹÛÌÚÛȺɯôׂɯ×ÏױÊɯÝױɯÊÏÖɯØÜâɯÛÙĆÕÏɯÏÜ֤ÕɯÓÜà׆Õɯ

ÝãɯÒÐׂÔɯÛÏᴄɯÊ׳ÈɯÛÏÜ֬ÛɯÛÖâÕɯÒÏĠÐɯ×ÏױÊɯÒńɯÛᴈɯÝ׀ɯÚÈÜȭɯ3אɯÓ׆ɯôҖתÊɯÊÏהÕɯÓãɯƛȯƗɯÎÐᴆÈɯÛ֬×ɯ

ÏÜ֤ÕɯÓÜà׆ÕɯÝãɯÛ֬×ɯßâÊɯÛÏᴈÊɤÒÐׂÔɯÛÙÈȮɯôäàɯÓãɯÛאɯÓ׆ɯ×ÏלɯÉÐ־Õȭ 5Ð׆ÊɯÊÏÐÈɯËᴆɯÓÐ׆ÜɯôҖתÊɯÛÏᴈÊɯ

ÏÐ׆ÕɯצɯÔᴀÊɯÛ֤Ôɯôׂɯô֢ÔɯÉ֢ÖɯÙְÕÎɯÊâÊɯÒńɯÛᴈɯÛÙÖÕÎɯÊķÕÎɯÔנÛɯÛ֤ÔɯÒÏĠÕÎɯßÜ֤ÛɯÏÐ׆ÕɯôךÕÎɯ

ÛÏפÐɯÛÙÖÕÎɯÊ֢ɯÛ֬×ɯÏÜ֤ÕɯÓÜà׆ÕɯÝãɯÒÐׂÔɯÛÏᴄȭɯLÐ׀ÜɯÕãàɯÎÐĶ×ɯôâÕÏɯÎÐâɯÒ־ÛɯØÜ֢ɯÛÙצɯÕ÷Õɯ

ÒÏâÊÏɯØÜÈÕɯÏҔÕȭɯ2טɯÓҖתÕÎɯÔ֪ÜɯÒńɯÛᴈɯÛÙÖÕÎɯÔמÐɯ×Ï֦ÕɯôҖתÊɯÛÏטÕÎɯÒ÷ɯÊÏÐɯÛÐ־ÛɯÛÙÖÕÎɯ

!֢ÕÎɯ1. 

!֢ÕÎɯƕ: 2טɯÓҖתÕÎɯÔ֪ÜɯÒńɯÛᴈɯÔנÊɯÉ֢ÕɯצɯÊâÊɯ×Ï֦Õ 

/Ï֦Õ 'Ü֤ÕɯÓÜà׆Õ *ÐׂÔɯÊÏᴀÕÎ *ÐׂÔɯÛÏᴄ 

 ÊɯÉ֢Õ 240 55 55נÕÎɯÔתɯÓҖט2

 ÕÎɯÒńɯÛᴈ 63,201 13,193 13,865תɯÓҖט2

3ᴌɯÓ15% 15% 70% ׆ 

 

/ÏҖҔÕÎɯ×Ïâ×ɯÒÏĠÐɯ×Ïױc mô hình mנc b֢ n 3D  

"ĞɯÏÈÐɯÊâÊÏɯÛÐ־×ɯÊ֬ÕɯôׂɯÎÐ֢ÐɯÉãÐɯÛÖâÕɯÒÏĠÐɯ×ÏױÊɯÔĠɯÏĆÕÏɯÉ׀ɯÔֶÛɯƗ#ɯÔנÊɯÉ֢ÕɯÓãɯ

ÒÏĠÐɯ×ÏױÊɯƗ#ɯÛÖãÕɯÛÏׂɯÝãɯÒÏĠÐɯ×ÏױÊɯƗ#ɯÛᴂÕÎɯ×Ï֦Õȭɯ"âÊÏɯÛÐ־×ɯÊ֬ÕɯÒÏĠÐɯ×ÏױÊɯƗ#ɯÔנÊɯ

É֢ÕɯÛÖãÕɯÛÏׂɯÛᴀÊɯÓãɯßäàɯËᴈÕÎɯÔנÛɯÎÐ֢ÐɯÛÏÜ֬ÛɯÕÏְÔɯҖעÊɯÓҖתÕÎɯÛÖãÕɯÉנɯÒÏטÐɯÔנÊɯÉ֢Õɯ

ÉÈÖɯÎךÔɯÛ֤ÛɯÊ֢ɯÊâÊɯÉנɯ×Ï֬ÕɯÊ׳ÈɯÔנÊɯÉ֢ÕɯÕÏҖȯ ÛÈàɯÊ֦ÔȮɯÒÏלɯÒÏÜĠÕɯÐÕȮɯËğÕÎɯÐÕȮɯÝãɯÛ֤Ûɯ

Ê֢ɯÊâÊɯÊÏÐɯÛÐ־ÛɯÒÏâÊɯÛÙÖÕÎɯËğÕÎɯÐÕɯȹÒńɯÛᴈȺȭɯ"âÊÏɯÛÐ־×ɯÊ֬ÕɯÒÏĠÐɯ×ÏױÊɯƗ#ɯÔנÊɯÉ֢ÕɯÛᴂÕÎɯ

×Ï֦ÕɯÛÏᴈÊɯÏÐ׆ÕɯҖעÊɯÓҖתÕÎɯÔĠɯÏĆÕÏɯƗ#ɯÊ׳ÈɯÛᴂÕÎɯÉנɯ×Ï֬ÕȯɯÒńɯÛᴈȮɯËğÕÎɯÐÕȮɯÒÏÜĠÕɯÐÕȮɯ
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ÝãɯÛÈàɯÊ֦Ôȭɯ,ĠɯÏĆÕÏɯƗ#ɯÊ׳ÈɯÛÖãÕɯÉנɯÔנÊɯÉ֢ÕɯÚÈÜɯôĞɯÛÏÜɯôҖתÊɯÉְÕÎɯÊâÊÏɯÎÏõ×ɯÊâÊɯ

ÔĠɯÏĆÕÏɯƗ#ɯÊ׳ÈɯÛᴂÕÎɯÉנɯ×Ï֬Õȭ 

"âÊÏɯÛÐ־×ɯÊ֬ÕɯÒÏĠÐɯ×ÏױÊɯƗ#ɯÛÖãÕɯÛÏׂɯà÷ÜɯÊ֦ÜɯÛÏĠÕÎɯÛÐÕɯÎתÐɯńɯÊÏÖɯÔĠɯÏĆÕÏɯÚÐÕÏɯ

ÊķÕÎɯÝעÐɯÕçÕÎɯÓᴈÊɯÛąÕÏɯÛÖâÕɯÓעÕɯËÖɯÒÏטÐɯƗ#ɯÔנÊɯÉ֢ÕɯÊ֦ÕɯÒÏĠÐɯ×ÏױÊɯÊĞɯôנɯ×ÏäÕɯÎÐ֢Ðɯ

ÊÈÖȭɯ'ÈÐɯà÷ÜɯÊ֦ÜɯÕãàɯÒÏĠÕÎɯÛÏׂɯôҖתÊɯôâ×ɯᴀÕÎ ÛÙÖÕÎɯ×Ï֠ÔɯÝÐɯËᴆɯÓÐ׆ÜɯÏÐ׆ÕɯÊĞɯÊĺÕÎɯ

ÕÏҖɯÕçÕÎɯÓᴈÊɯÛãÐɯÕÎÜà÷ÕɯÛąÕÏɯÛÖâÕɯÏÐ׆ÜɯÕçÕÎɯÊÈÖɯÚִÕɯÊĞɯÊ׳ÈɯÕÏĞÔɯÕÎÏÐ÷ÕɯÊᴀÜȭɯ-ÏĞÔɯ

ÕÎÏÐ÷ÕɯÊᴀÜɯô׀ɯßÜ֤ÛɯÛÐ־×ɯÊ֬ÕɯÒÏĠÐɯ×ÏױÊɯƗ#ɯÔנÊɯÉ֢ÕɯÛᴂÕÎɯ×Ï֦ÕɯËᴈÈɯÝãÖɯÕÎÜךÕɯËᴆɯÓÐ׆Üɯ

ÚִÕɯÊĞɯÝãɯ×ÏķɯÏת×ɯÝעÐɯÕÎÜךÕɯÛãÐɯÕÎÜà÷ÕɯÚִÕɯÊĞȭɯ3ÏÌÖɯÊâÊÏɯÛÐ־×ɯÊ֬ÕɯÕãàȮɯÕÏᴆÕÎɯÉנɯ

×Ï֬ÕɯÊ׳ÈɯÔנÊɯÉ֢ÕɯÕÏҖɯÒńɯÛᴈɯÝãɯÕ׀ÕɯôҖתÊɯÚÐÕÏɯÛᴈɯôנÕÎɯÛᴂɯÔĠɯÏĆÕÏɯÏהÊɯÔâàɯÕÏפɯÊĞɯ

ÕÎÜךÕɯËᴆɯÓÐ׆Üɯô׳ɯÓעÕɯôׂɯÏÜ֤ÕɯÓÜà׆ÕɯÕÏᴆÕÎɯÔĠɯÏĆÕÏɯÚÐÕÏȭɯ#ÖɯÊâÊɯÔנÊɯÉ֢ÕɯôҖתÊɯÓᴈÈɯ

ÊÏהÕɯôׂɯÒÏĠÐɯ×ÏױÊɯÕְÔɯÛÙÖÕÎɯÊķÕÎɯÉנɯÚâÊÏɯÝעÐɯÊâÊɯÔנÊɯÉ֢ÕɯôҖתÊɯÓᴈÈɯÊÏהÕɯôׂɯÚטɯhóa 

ÝãɯßäàɯËᴈÕÎɯÉנɯËᴆɯÓÐ׆ÜɯÏÜ֤ÕɯÓÜà׆ÕȮɯÕ÷ÕɯÝ׀ɯÊҔɯÉ֢ÕȮɯÊâÊɯÉנɯ×Ï֬ÕɯÒÏÜĠÕɯÝÐ׀ÕɯÝãɯÛÈàɯ

Ê֦ÔɯÊ׳ÈɯÕÏᴆÕÎɯÔנÊɯÉ֢ÕɯôҖתÊɯÓᴈÈɯÊÏהÕɯôׂɯßäàɯËᴈÕÎɯÉנɯËᴆɯÓÐ׆ÜɯÏÜ֤ÕɯÓÜà׆ÕɯÝãɯÕÏᴆÕÎɯ

ÔנÊɯÉ֢ÕɯÉגɯÔ֤ÛɯÊ֦ÕɯÒÏĠÐɯ×ÏױÊɯƗ#ɯô׀ÜɯÊĞɯÊÏÜÕÎɯôֶÊɯôÐׂÔɯÏĆÕÏɯË֠ÕÎȭɯ!÷ÕɯÊ֠ÕÏɯôĞȮɯ

ÕÏᴆÕÎɯÉנɯ×Ï֬ÕɯÕãàɯÛÏҖפÕÎɯÊĞɯÒąÊÏɯÛÏҖעÊɯÓעÕɯÝãɯËᴆɯÓÐ׆ÜɯÏÜ֤ÕɯÓÜà׆ÕɯÏ֠ÕɯÊÏ־ȭɯ#ÖɯôĞȮɯ

ÛÏÈàɯÉְÕÎɯÝÐ׆ÊɯÚÐÕÏɯÙÈɯÛᴂɯÊâÊɯÔĠɯÏĆÕÏɯÏהÊɯÔâàȮɯÕÏᴆÕÎɯÉנɯ×Ï֬ÕɯÊğÕɯÓ֠ÐɯÕÏҖɯÒÏÜĠÕɯ

ÝÐ׀ÕɯÝãɯÛÈàɯÊ֦ÔɯÊĞɯÛÏׂɯôҖתÊɯÕÎҖפÐɯËķÕÎɯÓᴈÈɯÊÏהÕɯÛᴂɯÒÏÖɯËᴆɯÓÐ׆ÜɯÊĞɯÚִÕȭ 

 

Hình 8 : +ҖתÊɯôךɯÛלÕÎɯØÜâÛɯÊ׳ÈɯØÜâɯÛÙĆnÏɯÒÏĠÐɯ×ÏױÊɯÔĠɯÏĆÕÏɯƗ#ɯÔנÊɯÉ֢Õ 



The 10th IAPW International Conference ñPrinting Wordblock ï Heritage and Technologyò

   

23 

 

'ĆÕÏɯƜɯÔÐ÷ÜɯÛ֢ɯÓҖתÊɯôךɯÛלÕÎɯØÜâÛɯÊ׳ÈɯØÜâɯÛÙĆÕÏɯÒÏĠÐɯ×ÏױÊɯÔנÛɯÔĠɯÏĆÕÏɯƗ#ɯ

ÔנÊɯÉ֢ÕɯÝעÐɯô֦ÜɯÝãÖɯÓãɯÔנÛɯ!֢ÕɯÐÕɯÔנÊɯÉ֢ÕɯÝעÐɯÚᴈɯÏמɯÛÙתɯÊ׳Èɯ*ÏÖɯËᴆɯÓÐ׆Üȭɯ*ÏÖɯÛҖɯ

ÓÐ׆ÜɯÉÈÖɯÎךÔɯÉנɯËᴆɯÓÐ׆ÜɯÔנÊɯÉ֢Õɯȹ"âÊɯÔĠɯÏĆÕÏɯƗ#ɯÔנÊɯÉ֢ÕɯÝãɯÊâÊɯÉ֢ÕɯÐÕȺȮɯÊâÊɯÉנɯËᴆɯ

ÓÐ׆Üɯ×ÏâÐɯÚÐÕÏɯÎךÔɯÊĞȯɯ!נɯËᴆɯÓÐ׆ÜɯÒńɯÛᴈɯÔנÊɯÉ֢ÕɯȹƝƔȭƖƙƝɯÔ֪ÜȮɯÔמÐɯÔ֪ÜɯÓãɯÔנÛɯÊֶ×ɯ

֢ÕÏɯƖ#ɯÝãɯÔĠɯÏĆÕÏɯƗ#ɯÊ׳ÈɯÔנÛɯÒńɯÛᴈȺȰɯÉנɯËᴆɯÓÐ׆ÜɯÒÏÜÕÎɯÝÐ׀ÕɯƗ#ȮɯÉנɯËᴆɯÓÐ׆ÜɯÛÈàɯÊ֦Ôɯ

Ɨ#ȭɯ!÷ÕɯÊ֠ÕÏɯôĞɯÊğÕɯÊĞɯÊâÊɯÔĠɯÏĆÕÏɯÚÐÕÏɯÒńɯÛᴈɯÝãɯÔĠɯÏĆÕÏɯôÐ׀ÕɯÛÏÐ־ÜɯȹÐÕ×ÈÐÕÛÐÕÎȺɯ

ôҖתÊ ÏÜ֤ÕɯÓÜà׆ÕɯÛᴂɯÊâÊɯÉנɯËᴆɯÓÐ׆Üɯ×ÏâÐɯÚÐÕÏȭ 

+ÜךÕÎɯßᴄɯÓńɯÕÏ֬Õɯô֦ÜɯÝãÖɯÓãɯÔנÛɯ֢ÕÏɯƖ#ɯ!֢ÕɯÐÕɯÔנÊɯÉ֢ÕɯÝãɯÊÏÖɯô֦ÜɯÙÈɯÓãɯÔנÛɯ

ÔĠɯÏĆÕÏɯƗ#ɯÔנÊɯÉ֢ÕɯÏÖãÕɯÛÏÐ׆Õȭɯ+ÜךÕÎɯßᴄɯÓńɯÉÈÖɯÎךÔɯÊâÊɯÉҖעÊɯÊÏąÕÏɯÕÏҖɯÚÈÜȯ 

- /ÏäÕɯÛâÊÏɯÛÙÈÕÎɯÐÕɯÒńɯÛᴈȯ 2ᴄɯËױÕÎɯÊĠÕÎɯÊױɯÎâÕɯÕÏæÕɯÕÏְÔɯÛâÊÏɯ֢ÕÏɯ!֢ÕɯÐÕɯÔנÊɯ

É֢ÕɯÛÏãÕÏɯÏÈÐɯ×Ï֦ÕȯɯÔנÛɯ×Ï֦ÕɯÊÏאɯÊÏᴀÈɯÊâÊɯÒńɯÛᴈɯÎהÐɯÓãɯÛÙÈÕÎɯÐÕɯÒńɯÛᴈȮɯÔנÛɯ×Ï֦ÕɯÓãɯ

֢ÕÏɯÒÏÜÕÎɯÝÐ׀Õɯȹ#ÈÖɯÌÛɯÈÓȭȮɯƖƔƖƗȺȭɯ3ÙÖÕÎɯ×Ï֠ÔɯÝÐɯÊ׳ÈɯËᴈɯâÕȮɯ֢ÕÏɯÛÙÈÕÎɯÐÕɯÒńɯÛᴈɯôҖתÊɯ

ÚᴄɯËױÕÎɯÊÏÖɯÊâÊɯÉҖעÊɯÛÐ־×ɯÛÏÌÖȭɯ3ÏĠÕÎɯÛÐÕɯÒÏÜÕÎɯÝÐ׀ÕɯÚּɯôҖתÊɯÒÏÈÐɯÛÏâÊɯÛÙÖÕÎ ÊâÊɯËᴈɯ

âÕɯÛҖҔÕÎɯÓÈÐȭ 

- *ÏĠÐɯ×ÏױÊɯÛÙÈÕÎɯÐÕɯÒńɯÛᴈɯƗ#ȯ L׀ɯßÜ֤ÛɯÔĠɯÏĆÕÏɯÏהÊɯÔâàɯôׂɯÒÏĠÐɯ×ÏױÊɯÔĠɯÏĆÕÏɯ

Ɨ#ɯôנɯ×ÏäÕɯÎÐ֢ÐɯÊÈÖɯÊ׳ÈɯÛÙÈÕÎɯÐÕɯÒńɯÛᴈɯËᴈÈɯÛÙ÷ÕɯÔĠɯÏĆÕÏɯÚÐÕÏɯôҖתÊɯÏÜ֤ÕɯÓÜà׆ÕɯÛᴂɯÉנɯ

ËᴆɯÓÐ׆ÜɯÒńɯÛᴈɯÔנÊɯÉ֢Õȭ 

- &Ïõ×ɯÊâÊɯÉנɯ×Ï֬ÕɯÔנÊɯÉ֢Õȯ 2ᴄɯËױÕÎɯÊâÊɯÒᴎɯÛÏÜ֬ÛɯÉâÕ ÛᴈɯôנÕÎɯÎÐĶ×ɯÕÎҖפÐɯËķÕÎɯ

ÓᴈÈɯÊÏהÕɯÒÏÜĠÕɯÝÐ׀ÕɯÝãɯÛÈàɯÊ֦ÔɯÛᴂɯÒÏÖɯËᴆɯÓÐ׆ÜɯôׂɯÎÏõ×ɯÝעÐɯÛÙÈÕÎɯÐÕɯÒńɯÛᴈɯƗ#ɯôҖתÊɯ

ÚÐÕÏɯÛᴂɯÔĠɯÏĆÕÏɯÏהÊɯÔâàɯ[7].  

- LÐ׀ÕɯÛÏÐ־Üɯȹ(Õ×ÈÐÕÛÐÕÎȺȯ #ÖɯÝÐ׆ÊɯÎÏõ×ɯÕטÐɯÊâÊɯÉנɯ×Ï֬ÕɯƗ#ɯôҖתÊɯÏĆÕÏɯÛÏãÕÏɯÉצÐɯ

ÊâÊɯØÜâɯÛÙĆÕÏɯôנÊɯÓ֬×ɯË֪Õ ÛעÐɯÛךÕɯÛ֠ÐɯÕÏᴆÕÎɯÒÏÌɯÏצɯÝãɯÉ׀ɯÔֶÛɯÊğÕɯÛÏÐ־ÜɯȹÏÖÓÌÚȺȮɯÕÏĞÔɯ

ÕÎÏÐ÷ÕɯÊᴀÜɯô׀ɯßÜ֤Ûɯ×ÏҖҔÕÎɯ×Ïâ×ɯôÐ׀ÕɯÛÏÐ־ÜɯȹÐÕ×ÈÐÕÛÐÕÎȺɯôׂɯҖעÊɯÓҖתÕÎɯÕÏᴆÕÎɯ×Ï֦Õɯ

ÒÏÌɯÏצɯÝãɯÉ׀ɯÔֶÛɯÊğÕɯÛÏÐ־ÜɯÉְÕÎɯÔנÛɯÚט ×ÏҖҔÕÎɯ×Ïâ×ɯÏהÊɯÔâàɯÛÐ÷ÕɯÛÐ־ÕɯȻƕƕ]. 

- 'ÖãÕɯÛÏÐ׆ÕɯÔנÊɯÉ֢Õȯɯ*־ÛɯØÜ֢ɯÛÏÜɯôҖתÊɯÚÈÜɯÊâÊɯÉҖעÊɯÛÙ÷ÕɯÓãɯÒÏטÐɯƗ#ɯÔנÊɯÉ֢Õɯ

ËҖעÐɯË֠ÕÎɯôâÔɯÔäàɯôÐׂÔɯȹ×ÖÐÕÛɯÊÓÖÜËȺȭɯ!ҖעÊɯÕãàɯÕÏĞÔɯÕÎÏÐ÷ÕɯÊᴀÜɯô׀ɯßÜ֤Ûɯ×ÏҖҔÕÎɯ

×Ïâ×ɯÓҖעÐɯÏĞÈɯȹÔÌÚÏÐÕÎȺɯÉ׀ɯÔֶÛɯÔנÊɯÉ֢ÕɯôׂɯÔĠɯÏĆÕÏɯƗ#ɯÊĞɯÛÏׂɯôҖתÊɯÛÙᴈÊɯÛÐ־×ɯÚᴄɯ

ËױÕÎɯÝã ÒÏÈÐɯÛÏâÊɯצɯÊâÊɯᴀÕÎɯËױÕÎɯÒÏâÊɯȻƖƖȼ. 

 

Ɨȭɯ*'w(ɯ/'װ"ɯ5;ɯL:-'ɯ&(: 

3.1 Mô hình 3D mנc b֢ n khôi phױc 

3ᴂɯÕÏᴆÕÎɯÉ֢ÕɯÐÕɯÔנÊɯÉ֢ÕɯôҖתÊɯÓᴈÈɯÊÏהÕȮɯÊÏĶÕÎɯÛĠÐɯÚᴄɯËױÕÎɯ×ÏҖҔÕÎɯ×Ïâ×ɯ

ÒÏĠÐɯ×ÏױÊɯÔנÊɯÔנÊɯÉ֢ÕɯƗ#ɯÝãɯÊâÊɯØÜàɯÛÙĆÕÏɯôæɯôҖתÊɯÛÙĆÕÏɯÉãàɯÛÙÖÕÎɯ×Ï֦ÕɯÛÙҖעÊɯôׂɯ
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ÛÏÜɯôҖתÊɯƔƙɯÔĠɯÏĆÕÏɯƗ#ɯÔנÊɯÉ֢ÕɯÒÏĠÐɯ×ÏױÊȭɯ"âÊɯÔĠɯÏĆÕÏɯƗ#ɯÕãàɯÊĞɯË֠ÕÎɯÓҖעÐɯ

ȹÔÌÚÏÐÕÎȺɯôҖתÊɯÓҖÜɯÛÙᴆɯצɯôגÕÏɯË֠ÕÎɯÍÐÓÌɯȭÚÛÓɯÊĞɯÛÏׂɯôҖתÊɯÔצɯÝãɯÛҖҔÕÎɯÛâÊɯÉצÐɯÕÏÐ׀Üɯ

ᴀÕÎɯËױÕÎɯƗ#ɯÛÏĠÕÎɯËױÕÎɯÕÏҖɯ&.,ɯ(ÕÚ×ÌÊÛɯÏÖֶÊɯ!ÓÌÕËÌÙȭ 

!֢ÕÎɯƖȯɯ#ÈÕÏɯÔױÊɯƕƔɯÉ֢ÕɯÐÕɯôҖתÊɯÓᴈÈɯÊÏהÕɯôׂɯÒÏĠÐɯ×ÏױÊɯÔנÊɯÉ֢ÕɯƗ# 

STT Tên sách ,æɯØÜàׂÕ 3פ Úט 

1 L֠Ðɯ-ÈÔɯÛÏᴈÊɯÓױÊɯÊÏąÕÏɯÉÐ÷Õɯô׆ɯÕÏ֤ÛɯÒᴌ 55 19 

2 L֠Ðɯ-ÈÔɯÛÏᴈÊɯÓױÊɯÊÏąÕÏɯÉÐ÷Õɯô׆ɯÕÏ֤ÛɯÒᴌ 55 13 

3 L֠Ðɯ-ÈÔɯÛÏᴈÊɯÓױÊɯÊÏąÕÏɯÉÐ÷Õɯô׆ɯÕÏ֤ÛɯÒᴌ 55 20 

4 L֠Ðɯ-ÈÔɯÛÏᴈÊɯÓױÊɯÊÏąÕÏɯÉÐ÷Õɯô׆ɯÕÏגɯÒᴌ 104 3 

5 L֠Ðɯ-ÈÔɯÛÏᴈÊɯÓױÊɯÊÏąÕÏɯÉÐ÷Õɯô׆ɯÕÏגɯÒᴌ 104 15 

6 L֠Ðɯ-ÈÔɯÛÏᴈÊɯÓױÊɯÊÏąÕÏɯÉÐ÷Õɯô׆ɯÕÏגɯÒᴌ 104 16 

7 L֠Ðɯ-ÈÔɯÛÏᴈÊɯÓױÊɯÊÏąÕÏɯÉÐ÷Õɯô׆ɯÕÏגɯÒᴌ 104 17 

8 L֠Ðɯ-ÈÔɯÛÏᴈÊɯÓױÊɯÊÏąÕÏɯÉÐ÷Õɯô׆ɯÛÈÔɯÒᴌ 49 4 

9 L֠Ðɯ-ÈÔɯÛÏᴈÊɯÓױÊɯÊÏąÕÏɯÉÐ÷Õɯô׆ɯÕÏגɯÒᴌ 49 5 

10 L֠Ðɯ-ÈÔɯÛÏᴈÊɯÓױÊɯÊÏąÕÏɯÉÐ÷Õɯô׆ɯÕÏגɯÒᴌ 69 2 

 

 'ĆÕÏɯƝɯÔÐÕÏɯÏהÈɯÔנÛɯÔĠɯÏĆÕÏɯƗ#ɯÊ׳ÈɯÔנÊɯÉ֢ÕɯÚÈÜɯÒÏÐɯôҖתÊɯÒÏĠÐɯ×ÏױÊȮɯôҖתÊɯ

ÏÐׂÕɯÛÏגɯÛÙᴈÊɯØÜÈÕɯצɯÊâÊɯÎĞÊɯÕÏĆÕɯÒÏâÊɯÕÏÈÜɯÛÙ÷Õɯ×Ï֦ÕɯÔ׀Ôɯ&.,ɯ(ÕÚ×ÌÊÛȭ 

 

 

Hình 9: ,ÐÕÏɯÏהÈɯÊ׳ÈɯÔנÛɯÔנÊɯÉ֢ÕɯƗ#ɯôҖתÊɯÒÏĠÐɯ×ÏױÊɯצɯÕÏÐ׀ÜɯÎĞÊɯôנ 
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3.2 LâÕÏɯÎÐâɯÔĠɯÏĆÕÏɯƗ#ɯÊ׳a mנc b֢ ÕɯÚÈÜɯÒÏÐɯôҖתc khôi phױc 

/ÏҖҔÕÎɯ×Ïâ×ɯôâÕh giá 

-ÏĞÔɯÕÎÏÐ÷ÕɯÊᴀÜɯÊÏĶÕÎɯÛĠÐɯô׀ɯßÜ֤ÛɯÛÙÖÕÎɯ[5] ×ÏҖҔÕÎɯ×Ïâ×ɯɯôâÕÏɯÎÐâɯÊÏ֤Ûɯ

ÓҖתÕÎɯÔĠɯÏĆÕÏɯƗ#ɯÔנÊɯÉ֢ÕɯÉְÕÎɯÊĞɯÛÏׂɯôҖתÊɯÛÏᴈÊɯÏÐ׆ÕɯÛÏĠÕÎɯØÜÈɯÝÐ׆ÊɯßÌÔɯßõÛɯÕÏÐ׀Üɯ

ÛÐ÷ÜɯÊÏąɯÒÏâÊɯÕÏÈÜɯÕÏְÔɯÚÖɯÚâÕÏɯÔĠɯÏĆÕÏɯƗ#ɯÔנÊɯÉ֢ÕɯÝעÐɯÕÎÜà÷ÕɯÉ֢ÕɯÝ֬ÛɯÓńɯÛҖҔÕÎɯ

ᴀÕÎȭɯ"ĞɯÕÏᴆÕÎɯÛÐ÷ÜɯÊÏąɯÊĞɯÛÏׂɯÚᴄɯËױÕÎɯôÖɯÓҖפÕÎɯÉְÕÎɯËױÕÎɯÊױɯÊÏąÕÏɯßâÊɯȹÕנÐɯËÜÕÎɯ

ÊÏᴆɯÝÐ־ÛȮɯÒąÊÏɯÛÏҖעÊɯÕõÛɯÊÏᴆȺȮɯÝãɯÊĞɯÕÏᴆÕÎɯÛÐ÷ÜɯÊÏąɯ×Ï֢ÐɯÚᴄɯËױÕÎɯÊ֢ÔɯØÜÈÕɯÊ׳ÈɯÊÖÕɯ

ÕÎҖפÐɯȹÕ׀ÕɯÊÏᴆȮɯÏĆÕÏɯÏהÈȮɯȱȺȭɯ-ÏᴆÕÎɯÛÐ÷ÜɯÊÏąɯÊĞɯÛÏׂɯÚᴄɯËױÕÎɯÊĠÕÎɯÊױɯôׂɯôÖɯÓҖפÕÎɯ

ÕÏְÔɯôҖÈɯÙÈɯô֠ÐɯÓҖתÕÎɯÊױɯÛÏׂɯôҖתÊɯÎהÐɯÓãɯÊâÊɯÛÐ÷ÜɯÊÏąɯôâÕÏɯÎÐâɯÒÏâÊÏɯØÜÈÕȭɯ-ÏᴆÕÎɯ

ÛÐ÷ÜɯÊÏąɯ×Ï֢ÐɯÚᴄɯËױÕÎɯÊ֢ÔɯØÜÈÕɯÊ׳ÈɯÊÖÕɯÕÎҖפÐɯôׂɯôâÕÏɯÎÐâɯôҖתÊɯÎהÐɯÓãɯÊâÊɯÛÐ÷ÜɯÊÏąɯ

ôâÕÏɯÎÐâɯÊÏ׳ɯØÜÈÕȭɯ 

a) ņ§nh gi§ kh§ch quan 

LÖɯÓҖפÕÎɯÊâÊɯÛÐ÷ÜɯÊÏąɯÒÏâÊÏɯØÜÈÕɯÛÙ÷ÕɯÔנÊɯÉ֢ÕɯÎטÊɯÊĞɯÛÏׂɯÚᴄɯËױÕÎɯÊĠÕÎ ÊױɯôÖɯ

ôנɯËãÐɯÏÖֶÊɯôנɯÚäÜɯÊÏąÕÏɯßâÊȮɯÔÈÕÎɯÓ֠ÐɯÊâÊɯÎÐâɯÛÙגɯôÖɯÓҖפÕÎɯÊױɯÛÏׂȭɯ3ÙÖÕÎɯÒÏÐɯôĞȮɯôÖɯ

ÓҖפÕÎɯÊâÊɯÛÐ÷ÜɯÊÏąɯÛҖҔÕÎɯÛᴈɯÛÙ÷ÕɯÔנÊɯÉ֢ÕɯÚטɯÊĞɯÛÏׂɯÛÏᴈÊɯÏÐ׆ÕɯÛÏĠÕÎɯØÜÈɯÊĠÕÎɯÊױɯÛÙÖÕÎɯ

×Ï֦ÕɯÔ׀ÔɯÛÏÈÖɯÛâÊɯÝעÐɯÔĠɯÏĆÕÏɯƗ#ɯÊ׳ÈɯÔנÊɯÉ֢ÕɯÚטȭɯ"âÊɯÎÐâɯÛÙגɯôÖɯÓҖפÕÎɯÛҖҔÕÎɯᴀÕÎ 

ôҖתÊɯÚÖɯÚâÕÏɯÛÙᴈÊɯÛÐ־×ȭɯ-־ÜɯÚᴈɯÊÏ÷ÕÏɯÓ׆ÊÏɯÓãɯÛÏ֤×ȮɯÛÐ÷ÜɯÊÏąɯôҖתÊɯÊÖÐɯÓãɯô֢ÔɯÉ֢ÖȰɯÕÎҖתÊɯ

Ó֠ÐȮɯÕ־ÜɯÊÏ÷ÕÏɯÓ׆ÊÏɯÓעÕȮɯÛÐ÷ÜɯÊÏąɯÊÏҖÈɯô֠ÛɯôҖתÊȭɯ"âÊɯÛÐ÷ÜɯÊÏąɯôâÕÏɯÎÐâɯÒÏâÊÏɯØÜÈÕɯÊÏÖɯ

ÔנÊɯÉ֢ÕɯÚטɯÉÈÖɯÎךÔȯɯ*ÏלɯÒÏÜĠÕɯÐÕȰɯ*ÏÖ֢ÕÎɯÊÏÐÈɯËğÕÎȰɯÝãɯ*ąÊÏɯÛÏҖעÊɯÊâÊɯÕõÛɯÊÏᴆɯ

trên ÔנÊɯÉ֢ÕɯÎךÔȯɯLנɯÙנÕÎɯÊ׳ÈɯÊâÊɯÕõÛɯÒÏ֮ÊȮɯÝãɯÒÏÖ֢ÕÎɯÊâÊÏɯÎÐᴆÈɯƖɯÕõÛɯÒÏ֮ÊɯÓÐ׀Õɯ

nhau. 

3ÙÖÕÎɯÒÏÜĠÕɯÒÏלɯÊ׳ÈɯÕÎÏÐ÷ÕɯÊᴀÜɯÕãàȮɯÊÏĶÕÎɯÛĠÐɯâ×ɯÊÏҖÈɯâ×ɯËױÕÎɯÛÖãÕɯÉנɯÊâÊɯ

ÛÐ÷ÜɯÊÏąɯôÖɯÓҖפÕÎɯÛÙÖÕÎɯôâÕÏɯÎÐâɯÒÏâÊÏɯØÜÈÕɯÔĠɯÏĆÕÏɯƗ#ɯÔנÊɯÉ֢ÕɯôҖתÊɯÒÏĠÐɯ×ÏױÊȭɯ

3ÏÈàɯÝãÖɯôĞȮɯÊÏĶÕÎɯÛĠi sᴄ dױÕÎɯôנ ôÖɯký tᴈ Ɨ#ɯôהÊɯôҖתc là tᴌ l׆ sט ÓҖתng các ký tᴈ có 

th  ׂôהÊɯôҖתc tᴂ b n֢ in gטc so vעi sט ÓҖתng các ký tᴈ có th  ׂkhע×ɯôҖתÊɯÝãɯôהÊɯôҖתc 

trên mô hình 3D mנc b Õ֢ɯÛҖҔÕÎɯᴀÕÎȭɯL ׂôגÕÏɯÕÎÏĉÈɯÔנÛɯÊâÊÏɯÛҖפng minh gהi ὧ là 

ký tᴈ thᴀ Ὥ ÛÙ÷ÕɯÉ֢ÕɯÐn và gהi ὧ là ký tᴈ thᴀ Ὥ trên mô hình 3D mנc b֢ n c׳a m tֶ 

ÛҖҔÕÎɯᴀng vעÐɯôĞȭɯ"ĞɯÛÏ ׂth y֤ ὧ là mô hình 3D ký tᴈ mנc b Õ֢ɯôҖתc khôi phױc tᴂ 

n֢h 2D ὧ. Hàm có thׂ  ôהÊɯôҖתc ôҖתÊɯôגÕÏɯÕÎÏĉÈɯÕÏҖɯÚÈÜȯ 

ὙὩὥὨὥὦὰὩὧ ρȟὲό ὧ ὧĕ ὸὬ íὧ í ὧ ὦὭ ὧὬόώðὲ ὫὭὥ πȟὲὫ ὧ ὰὭ . (1) 

Hàm ὙὩὥὨὥὦὰὩὧ cho giá tr1 ג n־u ký tᴈ ὧ ȹÊĞɯÛÏׂɯÓãɯ֢ÕÏɯƖ#ɯÏÈàɯÔנÛɯÔĠɯÏĆÕÏɯ

Ɨ#ɯÊ׳ÈɯÔנÛɯÒńɯÛᴈȺɯÊĞɯÛÏׂɯôҖתÊɯÕÏ֬ÕɯË֠ÕÎɯÝãɯÏÐׂÜɯôҖתÊɯÉצÐɯÊÏÜà÷ÕɯÎÐÈɯ'âÕ-Hôm. 
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3ÙÖÕÎɯÛҖҔÕÎɯÓÈÐȮɯÒÏÐɯÊÏĶÕÎɯÛĠÐɯÓãÔɯÊÏ׳ɯôҖתÊɯÒᴎɯÛÏÜ֬ÛɯÕÏ֬ÕɯË֠ÕÎɯÒńɯÛᴈɯ'âÕ-Nôm 

×ÏķɯÏת×ȮɯÊĞɯôנɯÛÐÕɯÊäàɯÊÈÖɯÝãɯÛÏᴈÊɯÏÐ׆ÕɯôҖתÊɯôךÕÎɯÛÏפÐɯÛÙ÷Õɯ֢ÕÏɯƖ#ɯÝãɯÔĠɯÏĆÕÏɯƗ#Ȯɯ

ÒᴎɯÛÏÜ֬ÛɯÕãàɯôҖתÊɯÚᴄɯËױÕÎɯÛÏÈàɯÛÏ־ɯÊÏÜà÷ÕɯÎÐÈɯ'âÕ--ĠÔɯôׂɯô֢ÔɯÉ֢ÖɯÚᴈɯÒÏâÊÏɯØÜÈÕɯ

ÛטÐɯôÈȭ 

LנɯôÖɯÒńɯÛᴈɯƗ#ɯôהÊɯôҖתÊ ôҖתÊɯôגÕÏɯÕÎÏĉÈ ÕÏҖɯÚÈÜȯ 

 Ὑ
В

В
ρππϷȟ (2) 

ÕĞÐɯÔנÛɯÊâÊÏɯÒÏâÊȮɯôנɯôÖɯÒńɯÛᴈɯƗ#ɯôהÊɯôҖתÊɯÊÏאɯÛąÕÏɯô־ÕɯÊâÊɯÒńɯÛᴈɯƗ#ɯÊĞɯÛÏׂɯ

ôהÊɯôҖתÊɯÕ־Üɯ×ÏÐ÷ÕɯÉ֢ÕɯƖ#ɯÛÙ÷ÕɯÉ֢ÕɯÐÕɯÎטÊɯÊĞɯÛÏׂɯôהÊɯôҖתc. Giá trג ôנ ôÖɯὙ g n֦ 100% 

cho th y֤ ch Û֤ɯÓҖתng (kh  ֢ÕçÕÎɯôהÊɯôҖתc) thông tin c׳a mô hình 3D càng cao và Ὑ 

Î֦ÕɯƔǔɯÕ־ÜɯÕÎҖתÊɯÓ֠Ðȭ 

b) ņ§nh gi§ chν quan 

3ÙÖÕÎɯØÜâɯÛÙĆÕÏɯôâÕÏɯÎÐâɯÊÏ׳ɯØÜÈÕȮɯÕÎҖפÐɯôâÕÏɯÎÐâɯØÜÈÕɯÚâÛɯÔĠɯÏĆÕÏɯƗ#ɯÔנÊɯ

É֢ÕɯÝãɯÔנÊɯÉ֢ÕɯÎטÊȮɯÚÈÜɯôĞɯôҖÈɯÙÈɯôÐׂÔɯôâÕÏɯÎÐâɯÛķàɯÛÏÌÖɯÊ֢ÔɯÕÏ֬ÕɯÊ׳ÈɯÔĆÕÏɯËᴈÈɯ

ÛÙ÷ÕɯÚᴈɯÛÏ֤ÜɯÏÐׂÜɯÊÏÜà÷ÕɯÔĠÕɯÝ׀ɯôטÐɯÛҖתÕÎɯÊ֦ÕɯôâÕÏɯÎÐâȭɯ3ÙÖÕÎɯÕÎÏÐ÷ÕɯÊᴀÜɯÕãàȮɯ

ÊÏĶÕÎɯÛĠÐɯÚᴄɯËױÕÎɯÊĠÕÎɯÛÏᴀÊɯ,.2ɯȹ,ÌÈÕɯ.×ÐÕÐÖÕɯ2ÊÖÙÌȺɯôҖתÊɯÛąÕÏɯÉְÕÎɯÊâÊÏɯÓ֤àɯ

ÛÙÜÕÎɯÉĆÕÏɯÊנÕÎɯÊ׳ÈɯÊâÊɯôÐׂÔɯÚטɯôâÕÏɯÎÐâɯÛᴂɯÔנÛɯÕÏĞÔɯÕÎҖפi dùng ho cֶ chuyên gia: 

 ὓὕὛ
В

,  (3) 

ÛÙÖÕÎɯôĞɯὢ ÓãɯôÐmׂ sט c׳ÈɯÕÎҖפi dùng ho cֶ chuyên gia thᴀ Ὥ, ὲ ÓãɯÚטɯÓҖתÕÎɯ

ÕÎҖפÐɯËķÕÎɯÏÖֶÊɯÊÏÜà÷ÕɯÎÐÈɯÛÏÈÔɯÎÐÈɯôâÕÏɯÎÐâȭ 

 -ÎҖפÐɯôâÕÏɯÎÐâɯÓãɯÊâÊɯÊÏÜà÷ÕɯÎÐÈɯØÜ֢ÕɯÓńɯÝãɯÉ֢ÖɯÛךÕɯÔנÊɯÉ֢ÕȮɯôҖÈɯÙÈɯôÐׂÔɯ

ôâÕÏɯÎÐâɯÛÏҖפÕÎɯÓãɯƕ-ƙȮɯÝãɯÒ־ÛɯØÜ֢ɯÓãɯÎÐâɯÛÙגɯÛÙÜÕÎɯÉĆÕÏɯÊ׳ÈɯÕÏÐ׀ÜɯÕÎҖפÐɯôâÕÏɯÎÐâɯ

ȹÛÏҖפÕÎɯÛᴂɯƛɯÕÎҖפÐɯÛÙצɯÓ÷ÕȺȭɯ,מÐɯÊÏÜà÷ÕɯÎÐÈɯôâÕÏɯÎÐâɯÊâÊɯÛÐ÷ÜɯÊÏąɯÕÏҖɯÛÙ֠ÕÎɯÛÏâÐɯ×Ï֦Õɯ

Õ׀ÕȮɯÏÐ׆ÕɯÛÙ֠ÕÎɯÝ֬ÛɯÓńɯÊ׳ÈɯÔנÊɯÉ֢ÕȮɯÝãɯôҖÈɯÙÈɯÊÏ׳ɯØÜÈÕɯÓãɯô֠ÛɯÏÖֶÊɯÒhĠÕÎɯô֠ÛɯÊÏÖɯ

ÔמÐɯÊÏאɯÛÐ÷Üȭɯ3ÏÌÖɯȻƙȼȮɯÔנÛɯÊÏאɯÛÐ÷ÜɯôҖתÊɯßÌÔɯÓãɯô֠ÛɯÕ־ÜɯÊĞɯƖɤƗɯÚטɯÊÏÜà÷ÕɯÎÐÈɯÛÙ÷ÕɯÛלÕÎɯ

ÚטɯôâÕÏɯÎÐâɯô֠Ûȭ 

K־t qu  ֢ôâÕÏɯÎÐâɯÊÏÛ֤ɯÓҖתng mô hình 3D mנc b֢ n 

a) KΔt quͩ  Ľ§nh gi§ c§c ti°u ch² kh§ch quan 

!֢ÕÎɯƗɯÊÏÖɯÛÏ֤àɯÚטɯÓҖתÕÎɯÊâÊɯÒńɯÛᴈ ôהÊɯôҖתc bצi chuyên gia Hán ɬ Nôm khi 

kh o֢ sát các b֢ n in 2D và m tֶ mנc b Õ֢ɯƗ#ɯÛҖҔÕÎɯᴀÕÎȭɯLנ ôÖɯὙȮɯÛÏÌÖɯÊĠÕÎɯÛÏᴀÊɯȹƖȺȮɯ

Ê׳ÈɯÔמÐɯÔֶÛɯÐÕɯƗ#ɯô׀Üɯß֤×ɯßאɯÉְÕÎɯƕƔƔǔɯÊÏᴀÕÎɯÛזɯÊÏ֤ÛɯÓҖתÕÎɯÛÏĠÕÎɯÛÐÕɯÊ׳ÈɯÊâÊɯÒńɯÛᴈɯ

ÛÙ÷ÕɯÉ׀ɯÔֶÛɯÔנÊɯÉ֢ÕɯƗ#ɯôҖתÊɯÉ֢ÖɯÛÖãÕȭɯ3Ð÷ÜɯÊÏąɯÕãàɯÊĞɯÛÏׂɯôҖתÊɯ×Ï֢ÕɯâÕÏɯÛÙÖÕÎɯÒ־Ûɯ

ØÜ֢ɯôâÕÏɯÎÐâɯÊÏ׳ɯØÜÈÕɯÊ׳ÈɯÛÐ÷ÜɯÊÏąɯƕȭ 
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!֢ÕÎɯƗ: 3לÕÎɯÚטɯÒńɯÛᴈɯôהÊɯôҖתÊɯÝã ÚטɯôÖɯ1ɯÊ׳ÈɯÔĠɯÏĆÕÏɯƗ#ɯÔנÊɯÉ֢Õ 

TT 
Mã 

ØÜàׂÕ 
TפɯÚט 

ɯטÕÎɯÚל3

ÒńɯÛᴈɯ

ÛÙ÷ÕɯÉ֢Õɯ

in 2D  

ɯÒńɯטÕÎɯÚל3

ÛᴈɯôהÊɯ

ôҖתÊɯÛÙ÷Õɯ

É֢ÕɯÐÕɯƖ# 

ÊɯהɯÒńɯÛᴈɯôט2

ÝãɯÚÖɯÒÏע×ɯ

ôҖתÊɯÛÙ÷ÕɯÔô 

ÏĆÕÏɯÔנÊɯÉ֢Õɯ

3D 

 ɯôÖɯ1ט2

(%) 

1 55 19 187 187 187 100 

2 55 13 272 271 271 100 

3 55 20 287 287 286 99.65 

4 104 3 318 318 318 100 

5 104 15 291 291 291 100 

6 104 16 304 304 303 99.67 

7 104 17 302 301 301 100 

8 49 4 272 272 272 100 

9 49 5 247 247 246 99.6 

10 69 2 212 212 212 100 

Trung bình  269.2 269 268.7 99.892 

 

!n֢g 4: ,נÛɯÚטɯÏĆÕÏ ֢ÕÏɯÒÏĠÐɯ×ÏױÊɯÒńɯÛᴈɯƗ#ɯÔנÊɯÉ֢Õ 

0ÜàׂÕ 
ɯפ3

Úט 
֡ÕÏɯÒńɯÛᴈ -Ï֬ÕɯßõÛ 

55 13 

 

"Ï֤Ûɯ ÓҖתÕÎɯ Òńɯ Ûᴈɯ Ɨ#ɯ

ÒÏĠÐɯ×ÏױÊɯÛטÛȭ 
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55 13 

 

"Ïᴆɯȹ ȺɯÛÙ÷Õɯ֢ÕÏɯ

Ɩ#ɯ Ôפɯ Ë֪Õɯ ô־Õɯ ÔĠɯ

ÏĆÕÏɯƗ#ɯÊĺÕÎɯÔפɯ 

55 20 

 

"ÏᴆɯÕÏ֤ÛɯȹȺɯÛÙ÷Õɯ֢ÕÏɯ

Ɩ#ɯȹÎĞÊɯÛÙâÐɯÛÙ÷ÕȺɯËׄɯÉגɯ

ôהÊɯ ÕÏ֦Ôɯ ÛÏãÕÏɯ ÊÏᴆɯ

ÕÏגɯȹ) trên mô hình 

3D. 

104 15 

 

"Ï֤Ûɯ ÓҖתÕÎɯ Òńɯ Ûᴈɯ Ɨ#ɯ

ÒÏĠÐɯ×ÏױÊɯÛטÛȭ 

 

!֢ÕÎɯƘɯÓÐ׆ÛɯÒ÷ɯÏĆÕÏɯ֢ÕÏɯÔנÛɯÚטɯÊֶ×ɯÒńɯÛᴈɯôҖתÊɯÛÏׂɯÏÐ׆ÕɯÛÙ÷Õɯ֢ÕÏɯƖ#ɯÝãɯÏĆÕÏɯ֢ÕÏɯ

ÒÏÐɯôҖתÊɯÒÏĠÐɯ×ÏױÊɯÛÙ÷ÕɯÔĠɯÏĆÕÏ 3D. 

b) KΔt quͩ  Ľ§nh gi§ c§c ti°u ch² chν quan 

!֢ÕÎɯƙɯÛÏׂɯÏÐ׆ÕɯÒ־ÛɯØÜ֢ɯôâÕÏɯÎÐâɯÊ׳ÈɯÊâÊɯÛ֤ÔɯÔנÊɯÉ֢ÕɯƗ#ɯôҖתÊɯÒÏĠÐɯ×ÏױÊɯÛÏÌÖɯ

5 tiêu chí.  

!֢ÕÎɯƙ: LÐׂÔɯ,.2ɯÛלÕÎɯÛÏׂɯÊ׳ÈɯÊâÊɯÔנÊɯÉ֢ÕɯƗ# 

Tiêu chí  MB1 MB2 MB3 MB4 MB5 Trung bình  

1 4.53 4.37 4.42 4.47 4.58 4.47 

2 4.11 3.79 4.11 4.16 4.16 4.07 

3 4.26 4.47 4.26 4.58 4.37 4.39 

4 3.79 3.89 4.00 4.00 3.89 3.91 
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5 4.53 4.37 4.42 4.37 4.47 4.43 

Trung bình  4.24 4.18 4.24 4.32 4.29 4.25 

 

Èɯ׳ÕɯÚᴈɯÛąÊÏɯÊᴈÊɯÒÏÐɯôÐׂÔɯ,.2ɯÛÙÜÕÎɯÉĆÕÏɯÊ׆ÛɯØÜ֢ɯôâÕÏɯÎÐâɯÛÏׂɯÏÐ־ÕÎɯÛÏׂȮɯÒל3

ÊâÊɯÛ֤ÔɯÔנÊɯÉ֢Õɯô׀ÜɯÊÈÖȮɯËÈÖɯôנÕÎɯÛᴂɯƘȭƕƜɯô־ÕɯƘȭƗƖȭɯ2ᴈɯôÈɯË֠ÕÎɯÝãɯÊÏ֤ÛɯÓҖתÕÎɯÛÙÖÕÎɯ

ØÜâɯÛÙĆÕÏɯÒÏĠÐɯ×ÏױÊɯÔĠɯÏĆÕÏɯƗ#ɯôҖתÊɯÛÏׂɯÏÐ׆ÕɯØÜÈɯôÐ׀ÜɯÕãàȭ 

3Ð÷ÜɯÊÏąɯôҖתÊɯôâÕÏɯÎÐâɯÊÈÖɯÕÏ֤ÛɯÓãɯÛÐ÷ÜɯÊÏąɯƕɯȹLטÐɯÚâÕÏɯÒńɯÛᴈȺɯÝעÐɯôÐׂÔɯÚטɯÛÙÜÕÎɯ

ÉĆÕÏɯÓãɯƘȭƗƖȮɯÛÙÖÕÎɯÒÏÐɯÛÐ÷ÜɯÊÏąɯƘɯȹ"Ï֤ÛɯÓҖתÕÎɯÕ׀ÕȺɯÕÏ֬ÕɯôҖתÊɯôÐׂÔɯÚטɯÛÙÜÕÎɯÉĆÕÏɯÛÏ֤×ɯ

ÕÏ֤ÛɯÓãɯƘȭƕƜȭɯ2ᴈɯÊÏ÷ÕÏɯÓ׆ÊÏɯÛÙÖÕÎɯôÐׂÔɯÚטɯÎÐᴆÈɯÊâÊɯÛÐ÷ÜɯÊÏąɯ×Ï֢ÕɯâÕÏɯÔᴀÊɯôנɯôÈɯË֠ÕÎɯ

ÝãɯÒÏĞɯÒÏçÕɯÛÙÖÕÎɯØÜâɯÛÙĆÕÏɯÒÏĠÐɯ×ÏױÊɯÔĠɯÏĆÕÏȮɯôֶÊɯÉÐ׆ÛɯÓãɯÛÙÖÕÎɯÝÐ׆ÊɯÛâÐɯÛ֠ÖɯÓ֠Ðɯ

ÕÏᴆÕÎɯÊÏÐɯÛÐ־ÛɯÒÏĠÕÎɯôҖתÊɯÛÏׂɯÏÐ׆ÕɯצɯÉ֢ÕɯÐÕȮɯÊÏֲÕÎɯÏ֠Õɯ×Ï֦ÕɯÕ׀Õȭ 

 

Hình 10: LÐׂÔɯ,.2ɯÛÏÌÖɯÛÐ÷ÜɯÊÏą 

!ÐׂÜɯôךɯÛÙÖÕÎɯ'ĆÕÏɯƕƔɯÛÏׂɯÏÐ׆ÕɯÔנÛɯÒÏąÈɯÊ֠ÕÏɯØÜÈÕɯÛÙהÕÎɯÒÏâÊɯÒÏÐɯÛÏטÕÎɯÒ÷ɯ

ôÐׂÔɯôâÕÏɯÎÐâɯÛÏĠÕÎɯØÜÈɯôנɯÓ׆ÊÏɯÊÏÜ֨ÕɯȹÚÛËɯËÌÝȺȭɯ"âÊɯÛÐ÷ÜɯÊÏąɯô׀ÜɯÊĞɯôנɯÓ׆ÊÏɯÊÏÜ֨Õɯ

ÊÏɯ׆ɯÓנÈɯØÜâɯÛÙĆÕÏɯôâÕÏɯÎÐâȭɯL׳ɯÛÐÕ Ê֬àɯÊנɯÔᴀÊɯÝᴂÈɯ×Ï֢ÐɯÝãɯÛÏ֤×ȮɯÊÏÖɯÛÏ֤àɯÔᴀÊɯôצ

ÊÏÜ֨ÕɯÛÏ֤×ɯÕÏ֤ÛɯÓãɯÊ׳ÈɯÛÐ÷ÜɯÊÏąɯƕȮɯÊÏאɯÊĞɯÎÐâɯÛÙגɯƔȭƙƖȮɯÛÙÖÕÎɯÒÏÐɯôĞȮɯÛÐ÷ÜɯÊÏąɯƖɯÓ֠ÐɯÊĞɯôנɯ

Ó׆ÊÏɯÊÏÜ֨ÕɯÊÈÖɯÕÏ֤ÛȮɯÓ÷Õɯô־ÕɯƔȭƜƙȭɯ"âÊɯÎÐâɯÛÙגɯÕãàɯÊÏÖɯÛÏ֤àɯÙְÕÎɯÊâÊɯÊÏÜà÷ÕɯÎÐÈɯÒÏĠÕÎɯ

ÊĞɯÕÏÐ׀ÜɯÚᴈɯÒÏâÊɯÉÐ׆ÛɯÛÙÖÕÎɯÝÐ׆ÊɯôâÕÏɯÎÐâɯÛÐ÷ÜɯÊÏąɯƕȮɯÛÙÖÕÎɯÒÏÐɯôĞȮɯÏהɯÊĞɯÕÏᴆÕÎɯØÜÈÕɯ

ôÐׂÔɯÒÏâÊɯÕÏÈÜɯôטÐɯÝעÐɯÛÐ÷ÜɯÊÏąɯƖȭ 
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Ƙȭɯ*ֽ3ɯ+4֫- 

3ÙÖÕÎɯÕÎÏÐ÷ÕɯÊᴀÜɯÕãàȮɯØÜàɯÛÙĆÕÏɯÒÏĠÐɯ×ÏױÊɯÔנÊɯÉ֢ÕɯƗ#ɯÉְÕÎɯÛÙąɯÛÜ׆ɯÕÏäÕɯÛ֠Öɯ

ôæɯÊÏÖɯÛÏ֤àɯÒ־ÛɯØÜ֢ɯÒÏ֢ɯØÜÈÕȮɯôâ×ɯᴀÕÎɯÔױÊɯÛÐ÷ÜɯÉ֢ÖɯÛךÕɯÝãɯÛâÐɯÛ֠ÖɯÔנÊɯÉ֢ÕɯÛÙÐ׀Üɯ

-ÎÜàׄÕȭɯ0ÜàɯÛÙĆÕÏɯÕãàɯÒÏĠÕÎɯÊÏאɯô֢ÔɯÉ֢ÖɯÉ֢ÖɯÛÖãÕɯÛÏĠÕÎɯÛÐÕɯÛÙ÷ÕɯÔנÊɯÉ֢Õɯmà còn 

ôҖתÊɯÊâÊɯÊÏÜà÷ÕɯÎÐÈɯôâÕÏɯÎÐâɯÊÈÖɯÝ׀ɯÊÏ֤ÛɯÓҖתÕÎȮɯËᴈÈɯÛÙ÷ÕɯÊâÊɯÛÐ÷ÜɯÊÏąɯØÜÈÕɯÛÙהÕÎ. 

/ÏҖҔÕÎɯ×Ïâ×ɯôâÕÏɯÎÐâɯôגÕÏɯÓҖתÕÎɯÊÏÖɯÛÏ֤àɯÊâÊɯÒńɯÛᴈɯÛÙ÷ÕɯÔנÊɯÉ֢ÕɯƗ#ɯÊĞɯôנɯ

×ÏäÕɯÎÐ֢ÐɯÊÈÖɯÝãɯÔᴀÊɯôנɯÊÏąÕÏɯßâÊɯÛÏĠÕÎɯÛÐÕɯÎ֦ÕɯÕÏҖɯÕÎÜà÷ÕɯÝָÕȮɯÝעÐɯôנɯôÖɯ1ɯô֠Ûɯ

Î֦ÕɯƕƔƔǔɯÚÖɯÝעÐɯÉ֢ÕɯÐÕɯô֦ÜɯÝãÖȭɯLÐ׀ÜɯÕãàɯÒÏֲÕÎɯôגÕÏɯÙְÕÎɯØÜàɯÛÙĆÕÏɯÒÏĠÐɯ×ÏױÊɯƗ#ɯ

ôæɯÛÏãÕÏɯÊĠÕÎɯÛÙÖÕÎɯÝÐ׆ÊɯÉ֢ÖɯÛÖãÕɯÛÏĠÕÎɯÛÐÕɯÒńɯÛᴈȮɯà־ÜɯÛטɯØÜÈÕɯÛÙהÕÎɯÛÏׂɯÏÐ׆ÕɯÎÐâɯÛÙגɯ

ËÐɯÚ֢ÕɯÛҖɯÓÐ׆ÜɯØÜńɯÎÐâȭ 

!÷ÕɯÊ֠ÕÏɯôĞȮɯÒ־ÛɯØÜ֢ɯôâÕÏɯÎÐâɯÛᴂɯÊâÊɯÊÏÜà÷ÕɯÎÐÈɯÊĺÕÎɯôæɯßâÊɯÕÏ֬ÕɯÏÐ׆ÜɯØÜ֢ɯ

Ê׳ÈɯØÜàɯÛÙĆÕÏȮɯÒÏÐɯôÐׂÔɯ,.2ɯÛÙÜÕÎɯÉĆÕÏɯÛᴂɯƘȮƕƜɯô־ÕɯƘȮƗƖɯÊÏÖɯƙɯÛ֤ÔɯÔנÊɯÉ֢ÕɯôҖתÊɯ

ÒÏĠÐɯ×ÏױÊɯÊÏÖɯÛÏ֤àɯÚᴈɯôâÕÏɯÎÐâɯÊÈÖɯÝ׀ɯÊÏ֤ÛɯÓҖתÕÎɯÔנÊɯÉ֢ÕɯÛÏĠÕÎɯØÜÈɯÊâÊɯÛÐ÷ÜɯÊÏąɯ

ØÜÈÕɯÛÙהÕÎɯÕÏҖɯÊÏ֤ÛɯÓҖתÕÎɯÒńɯÛᴈɯƗ#ȮɯÊÏ֤ÛɯÓҖתÕÎɯÕ׀ÕȮɯÊÏ֤ÛɯÓҖתÕÎɯÛÏãÕÏɯ×Ï֦Õɯ×ÏÐɯÒńɯ

ÛᴈɯÝãɯÏĆÕÏɯËãÕÎɯÛלÕÎɯÛÏׂȭɯ0ÜÈɯôĞȮɯØÜàɯÛÙĆÕÏɯÕãàɯÒÏĠÕÎɯÊÏאɯÎĞ×ɯ×Ï֦ÕɯÉ֢ÖɯÛךÕɯÝãɯÒÏĠÐɯ

×ÏױÊɯÔנÛɯ×Ï֦ÕɯØÜÈÕɯÛÙהÕÎɯÊ׳ÈɯËÐɯÚ֢Õɯ5Ð׆Ûɯ-ÈÔɯÔãɯÊğÕɯÔצɯÙÈɯÛÐ׀ÔɯÕçÕÎɯÊÏÖɯÊâÊɯÕמɯ

ÓᴈÊɯÉ֢ÖɯÛךÕɯÛҖҔÕÎɯÛᴈɯôטÐɯÝעÐɯÔנÊɯÉ֢ÕɯÊלɯצɯÊâÊɯØÜטÊɯÎÐÈ LĠÕÎɯ:ȭ 

ɖ-ÎÜךÕɯÏĆÕÏɯ֢ÕÏȯɯ-ÏĞÔɯÛâÊɯÎÐ֢ɯÊÜÕÎɯÊ֤×ȭ 
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PRINTING WOODBLOCKS IN KOREA ɬ 

HISTORY, PRO DUCTION TECHNIQUES AND PROMOTION  

 

Kang Boseung 

The Korean Studies Institute 

  

Printing woodblocks hold a significant place in Korea's cultural heritage, 

shaping literature, art, and the dissemination of knowledge. This paper delves into 

their diverse histo ry, types, intricate structure, production methods, alongside 

modern promotional efforts of printing woodblocks in Korea.  

Originating in the 8th century with the Great Dharani Sutra, these woodblocks 

evolved into symbols of Korean documentary heritage, mos t notably seen in the 

Printing Woodblocks of the Tripitaka Koreana. They served crucial roles in 

reproducing texts of Confucian scholars and ancestors, as well as preserving 

historical records. 

Various types of printing woodblocks exist, each tailored to s pecific purposes. 

These purposes include printing for books, slogans and calligraphy, figures and book 

cover, and letter paper. Printing woodblocks are among the most common types of 

Korean woodblocks, following those intended for Buddhist scriptures, Typi cally, 

printing woodblocks include poems written by the author, autographs of a departed 

individuals, family tree diagrams, portraits of the deceased, pictures of the tomb, and 

more. Woodblocks for slogans, calligraphy, book cover and letters were produced  in 

small quantities and used for specific purposes only.  

Generally, a woodblock can be divided into a surface where letters are 

engraved and end pieces which function as handles. The surface of woodblocks can 

be split into a surface center engraved with body, blank edge, lines, end pieces, 

woodblock center, page-brow and page-foot. Their durability allowed repeated use, 

signifying their cultural importance.  

The production process of printing woodblocks involves a series of specialized 

techniques that have been passed down through generations. After selecting and 

cutting the wood, artisans season it for one to two years, then remove resin by boiling 

it in salt water. The woodblocks are dried for one to three years, and artisans finally 

finish the blocks by smoothing out the surface and adding end pieces. Once the block 

is fully prepared, paper with the draft text is attached to the surface, text side down, 

and the engraving begins. Skilled engravers start with lines and blank edges, and 

they can complete one woodblock within a week. After the engraving is finished, the 
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printing process begins using ink, brushes, and paper. This labor-intensive process, 

which includes bookbinding, demands exceptional skill and patience.  

To promote the accessibility and awareness of printing woodblocks in Korea, 

the Korean Studies Institute initiated several projects aimed at inspiring both the 

public and experts. Exhibitions featuring printing woodblocks, educational training 

sessions, research focusing on woodblocks in Korea, the publication of books, and 

the nomination to the UNESCO Memory of the World register are the key 

components to capture the attention of both domestic and international audiences.  

In summary, Korea's printing woodblocks offer a captivating narrative of 

documentary heritage, craftsmanship, and innovation. Understanding their history, 

production, and promotion preserves this timeless art form, inspiring international 

experts in the field of documentary heritage and the archival studies.  

Keywords : Printing  woodblocks, Letters, UNESCO, History . 
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PUBLICATION OF SHIN -' -& ɯȹ-$6ɯ6..#"43ɯ/1(-32Ⱥɯ!8ɯ2'|3 1|ɯ

2 3|ɯ -#ɯ3'$ɯ$7(23(-&ɯ6..#!+."*2 

 

Takaaki Kaneko  

Kyoto University of Advanced Science  

 

2ÏĥÛÈÙĥɯ2ÈÛĥȮɯÈɯ×ÙÖÔÐÕÌÕÛɯàÌÛɯÌÕÐÎÔÈÛÐÊɯÍÐÎÜÙÌɯÐn Kyoto during the early 20th 

century, played a pivotal role in the evolution of Shin -Hanga (New Woodcut Prints). 

As a Ukiyo -ÌɯËÌÈÓÌÙȮɯÊÖÓÓÌÊÛÖÙȮɯÈÕËɯÚÊÏÖÓÈÙȮɯ2ÈÛĥɯÉÙÐËÎÌËɯÛÙÈËÐÛÐÖÕÈÓɯÈÕËɯÔÖËÌÙÕɯ

printmaking. He is noted for publishing replicas of Edo -period masterpieces, such as 

*ÈÛÚÜÚÏÐÒÈɯ 'ÖÒÜÚÈÐɀÚɯ 4ÉÈɯ ÎÈɯ $ÛÖÒÐȮɯ ÈÕËɯ ÍÖÚÛÌÙÐÕÎɯ ÛÏÌɯ 2ÏÐÕ-Hanga movement 

through collaborative works with contemporary artists like Suizan Miki and 

8ÖÚÏÐÔÐÛÚÜɯ-ÖÔÜÙÈȭɯ2ÈÛĥɅÚɯ×ÜÉÓÐÚÏÐÕÎɯÈÊÛÐÝÐÛÐÌÚɯÎÈÐÕÌËɯÔÖÔÌÕÛÜÔɯÐÕɯÛÏÌɯƕƝƖƔÚȮɯ

utiliz ing traditional Nishiki -e techniques while innovating with modern artistic 

elements. 

3ÏÐÚɯÚÛÜËàɯÚÏÌËÚɯÓÐÎÏÛɯÖÕɯ2ÈÛĥɀÚɯÖÉÚÊÜÙÌɯÉÐÖÎÙÈ×ÏàȮɯÐÕÊÓÜËÐÕÎɯÏÐÚɯÈÚÚÖÊÐÈÛÐÖÕɯ

with notable figures and his influence on printmaking in Kyoto. Additionally, it 

examines the 344 woodblocks from his publishing ventures, now digitized by 

Ritsumeikan University. These artifacts offer invaluable insights into the production 

process, including technical adaptations such as the use of shibu-gami (persimmon -

tannin paper) for intrica te gradients. The paper also highlights the collaboration 

between artists and printers, as evidenced by test prints and block repairs. 

2ÈÛĥɀÚɯÓÌÎÈÊàȮɯÛÏÖÜÎÏɯ×ÈÙÛÐÈÓÓàɯÝÌÐÓÌËȮɯ×ÙÖÝÐËÌÚɯÈɯÊÙÐÛÐÊÈÓɯ×ÌÙÚ×ÌÊÛÐÝÌɯÖÕɯÛÏÌɯ

continuity and innovation of Ukiyo -e into the 20th century, reinforcing the 

significance of archival exploration to uncover the nuanced history of modern 

printmaking.  

Keywords : 2ÏĥÛÈÙĥɯ2ÈÛĥ, New Woodcut Prints , Nishiki -e technique, Modern 

printmaking . 

 

1. % "32ɯ !.43ɯ2'.3 1|ɯ2 3| 

  ÓÛÏÖÜÎÏɯÛÏÌɯËÈÛÌɯÖÍɯÏÐÚɯÛÙÈÐÕÐÕÎɯÐÚɯÜÕÒÕÖÞÕȮɯ2ÏĥÛÈÙÖɯ2ÈÛĥɯȹ%ÐÎȭɯƕȺ [1] seems 

to have trained as an ukiyo-ÌɯËÌÈÓÌÙɯÜÕËÌÙɯ2ÈËÈÑÐÙĥɯ8ÈÔÈÕÈÒÈɯÖÍɯÛÏÌɯÈÙÛɯËÌÈÓer 

8ÈÔÈÕÈÒÈɯ2ÏĥÒÈÐȭɯ1ÌÎÈÙËÐÕÎɯÛÏÐÚȮɯ4ÚÜÐɯ*ÈÕÌÒÖɯÕÖÛÌËɯÛÏÌɯÍÖÓÓÖÞÐÕÎȭ 

2ÈËÈÑÐÙĥɯ8ÈÔÈÕÈÒÈɯ×ÙÖËÜÊÌËɯÔÌÙÊÏÈÕÛÚɯÊÓÖÚÌÓàɯÈÚÚÖÊÐÈÛÌËɯÞÐÛÏɯ4ÒÐàÖ-e, such as 

Kenkichi HÐÙÈÒÈÞÈȮɯ2ÏĥÛÈÙĥɯ2ÈÛĥɯÈÕËɯ*ĥÔÌÐɯ[2]. 

 ₁” ‚„  ₁⁞  ₁⁞  ₁
’‘’Ὸ’Ὸ ‚ ” ΅ ₀ ‚ῷῼ‒‍ 
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His earliest record is the prints auction which held in the United States of 

America. 

The first Shrubstadt auction did not produce very good ukiyo-e prints. Around 

800 prints were sold for a total of USD 1,674,750. The collection was purchased in the 

early 1900s from the Japanese ÔÌÙÊÏÈÕÛÚɯ2ÏĥÛÈÙÖɯ2ÈÛĥɯÈÕËɯÛÏÌɯÓÈÛÌɯ*ÐÏÈÊÏÐÙĥɯ,ÈÛÚÜÒÐɯÐÕɯ

Kyoto [3]. 

₮≈≤↕₮≈₿№⅍” ‾᾿Ῥ‴⁯΅΅ Ό ’Ὸ‒‍῀
” Ό ⅎ⌂”  ‗’‒‍῀ ”₪⌐₦

₮≡└„᾿ ” ” ‗ Ὸ⁮ ƺƺ

‚  ‍‾”‖Ῥ‒‍῀ 

The earliest record with a definite year is 1913. 

After receiving an ordÌÙɯÍÙÖÔɯ#Ùȭɯ(ÚÏÐÙĥɯ6ÈËÈȮɯÈɯËÖÊÛÖÙɯÖÍɯÌÕÎÐÕÌÌÙÐÕÎȮɯÞÌɯÏÈËɯÛÖɯ

search for any kind of Hishikawa Moronobu's large-format black ink-prints. My store 

ÔÈÕÈÎÌÙɯ ÈÕËɯ (ɯ Ú×ÓÐÛɯ Ü×ɯ ÈÕËɯ ÈÚÒÌËɯ ,ÜÙÈÒÖÜȮɯ ,ÜÙÈÒÐÕȮɯ 2ÏĥÛÈÙĥɯ 2ÈÛĥȮɯ 2ÏĥáÈÉÜÙĥɯ

Watanabe, Matsunosuke Suwa, Zen'emon Matsuki and probably all the merchants who 

dealt in ukiyo-e prints, but we could not find a single piece of it. This story is from 1913. 

” ₀ ῾᾿ ” ₀’₁‖
‾  “‟’⁮‛ ‗‗’⁯᾿ ‗ ‗ ῾ ―᾿ ᾿ ᾿
᾿ ᾿ ᾿ ᾿ῷ​⁮ῼ ₀ ⁯ ῲ

” ‚ ₁‎Ό ​”Ὸ῾⁮‾Ῥ⁯‴ ₁‖ ‍῀ ” „
” ‖  

3ÏÌÚÌɯÛÞÖɯ×ÐÌÊÌÚɯÖÍɯÐÕÍÖÙÔÈÛÐÖÕɯÐÕËÐÊÈÛÌɯÛÏÈÛɯ2ÈÛĥɯÏÈËɯÉÌÊÖÔÌɯÈÕɯÌÚÛÈÉÓÐÚÏÌËɯ

ukiyo -e dealer by the early 1900s and before 1913 (Fig. 2) [1]. 

  
Fig 1: /ÖÙÛÙÈÐÛɯÖÍɯ2ÏĥÛÈÙÖɯ2ÈÛĥ Fig 2: 2ÏÖ×ɯ%ÙÖÕÛɯÖÍɯ2ÏĥÛÈÙĥ 

2ÈÛĥɯ2ÏĥÛÌÕ 

  

In addition to his activities as an ukiyo -ÌɯËÌÈÓÌÙȮɯ2ÈÛĥɯÞÙÐÛÛÌÕɯÌÚÚÈàÚɯÈÉÖÜÛɯ

ukiyo -Ìɯ ÉÌÛÞÌÌÕɯ ƕƝƕƙɯ ÈÕËɯ ƕƝƕƝȮɯ ÊÖÕÛÙÐÉÜÛÐÕÎɯ ÛÖɯ ÛÏÌɯ ÔÈÎÈáÐÕÌɯ Ɂ4ÒÐàÖ-Ìɂȭɯ 3ÏÌɯ

following five essays can now be identified.  

.ÊÛÖÉÌÙɯƕƝƕƙɯȿ3ÏÌɯ2ixty -ÕÐÕÌɯ2ÛÈÛÐÖÕÚɯÖÍɯÛÏÌɯ*ÐÚÖÒÈÐËĥɯ1ÖÈËɯÉàɯ'ÐÙÖÚÏÐÎÌɯ

ÈÕËɯ$ÐÚÌÕɀɯȹ4ÒÐàÖ-e vol. 5,Ή ᾿  ‚ ―ῌ) 
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)ÜÕÌɯƕƝƕƚɯȿ*ÈÛÚÜÚÏÐÒÈɯ'ÖÒÜÚÈÐɯÈÕËɯ#ÜÛÊÏɯ2ÏÐ×Úɀɯȹ4ÒÐàÖ-e No. 13, Ή

‗ ῌ) 

 ×ÙÐÓɯƕƝƕƛɯȿ3ÏÐÙÛà-ÚÐßɯ5ÐÌÞÚɯÖÍɯ,ÖÜÕÛɯ%ÜÑÐɯÈÕËɯ ËËÐÛÐÖÕÈÓɯƕƔɯ/ÙÐÕÛÚɀɯ

(Ukiyo -e vol. 23, Ή ‗ ῌ). 

2Ì×ÛÌÔÉÌÙɯƕƝƕƜɯȿɯ3ÈÕáÈÒÜ-ÌɯÉàɯ'ÐÙÖÚÏÐÎÌɯÈÕËɯÛÏÌɯ$ßÐÚÛÐÕÎɯ3à×ÌÚɀɯȹ4ÒÐàÖ-

e vol.40,Ή ‗  ⁴ ῌ). 

.ÊÛÖÉÌÙɯƕƝƕƝɯȿ3ÈÊÏÐÉÈÕÈɯ,ÐÕÒĥɯÈÕËɯ2Ðßɯ.ÛÏÌÙÚɯ"ÖÓÓÈÉÖÙÈÛÌËɯÛÖɯ"ÙÌÈÛÌɯÛÏÌɯ

Fox's wedding ȹ*ÐÛÚÜÕÌɯÕÖɯ8ÖÔÌÐÙÐȺɀɯȹ4ÒÐàÖ-e vol.50,Ή

ῌ). 

3ÏÌÕɯ2ÈÛĥɯÉÌÎÈÕɯÛÖɯÍÖÊÜÚɯÖÕɯ×ÜÉÓÐÚÏÐÕÎɯ×ÙÐÕÛÚȭɯ ÊÊÖÙËÐÕÎɯÛÖɯ2ÈÛĥɅÚɯÌÚÚÈàɯ

published in 1936 i, ÐÕɯƕƝƖƔȮɯÏÌɯÎÈÐÕÌËɯÍÖÜÙɯÈÙÛÞÖÙÒÚɯÖÍɯȿ4ÉÈɯÎÈɯ$ÛÖÒÐɀȹΌⁿ‗Ὼ

) by Katsushika Hokusai, which had never been published in the 19th century. He 

produced and published its prints in 1921 (Fig.3 . 

 
Fig 3: 1Ì×ÓÐÊÈɯ'ÖÒÜÚÈÐɯɀ4ÉÈɯÎÈɯ$ÛÖÒÐ 

(Held by The British Museu m, 1922_0120_0001  

 

At the same time, he continued his activities as an antique dealer, including 

participating in the est ÈÉÓÐÚÏÔÌÕÛɯÖÍɯÛÏÌɯÓÐÔÐÛÌËɯ×ÈÙÛÕÌÙÚÏÐ×ɯÊÖÔ×ÈÕàɯ2ÏĥÉÐ-Sha, but 

ÍÙÖÔɯƕƝƖƙɯÏÌɯÉÌÊÈÔÌɯÌÝÌÕɯÔÖÙÌɯÈÊÛÐÝÌɯÐÕɯÛÏÌɯ×ÜÉÓÐÊÈÛÐÖÕɯÖÍɯ×ÙÐÕÛÚȭɯ2ÏÐÕɀÐÊÏÐÙĥɯ(ÞÈÒÐÙÐɯ

ÐÕÛÙÖËÜÊÌÚɯÈɯÙÜÔÖÙɯÛÏÈÛɯÛÏÌɯ&ÙÌÈÛɯ*ÈÕÛĥɯ$ÈÙÛÏØÜÈÒÌɯÖÍɯƕƝƖƗɯÔÈËÌɯÐÛɯÐÔ×ÖÚÚÐÉÓÌɯÍÖÙɯ

block engravers and printeÙÚɯÐÕɯ3ÖÒàÖɯÛÖɯÞÖÙÒɯÛÏÌÐÙɯÑÖÉȮɯÈÕËɯÛÏÈÛɯ2ÈÛĥɯÈÊÊÌ×ÛÌËɯÈÕËɯ

took care of them in Kyoto, which triggered his new print publishing activities  [5]. 

But as Iwakiri has raised questions, the truth of this story is unclear.  

2ÈÛĥɯ×ÜÉÓÐÚÏÌËɯɀ8ÖÚÏÐÒÈÞÈɯ*ÈÔ×ĥɯ"ÙÌÈÛÐÝÌ Prints Volume 1' (῍

῎, six prints) in February 1925 (Fig. 4) and 'New Selection of Kyoto Sights 

5ÖÓÜÔÌɯƕɀɯÈÕËɯ5ÖÓÜÔÌɯƖȹ῍  ῎, six prints of each) by Miki 

Suizan in April of that year (Fig. 5) (Fig. 6). These were not like the earlier 

reproductions of Edo period prints, such as "Uba ga Etoki", but a series of new-age 

creative prints by Japanese artists of the 20th century, while utilizing the nishiki -e 

technique that had been used since the 18th century. An advertisement for a series of 

theÚÌɯ×ÙÐÕÛÚȮɯÞÏÐÊÏɯÈ××ÌÈÙÌËɯÐÕɯÐÚÚÜÌɯƚƕɯÖÍɯÛÏÌɯ)ÖÜÙÕÈÓɯɅ%ľáÖÒÜɯ*ÌÕÒàľɅɯÐÕɯ)ÜÕÌɯƕƝƖƙȮɯ

stated following.  
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At present when nishiki-e creations have long since fallen into disuse, it is 

ÎÙÈÛÐÍàÐÕÎɯÛÏÈÛɯÖÜÙɯÔÌÔÉÌÙɯ2ÏĥÛÈÙĥɯ2ÈÛĥɯÏÈÚɯ×ÐÖÕÌÌÙÌËɯÛÏÐÚɯ×ÈÛÏɯÈÛɯÎÙÌÈÛɯÌß×ÌÕÚÌȭɯȱɯ3ÏÌɯ

work is a real masterpiece of nishiki-e technique, and is gorgeous, beautiful and elegant. 

It should be highly valued in the history of art as a creative print. 

” Ό  ῼ ‚  ‍ ᾿ Ό ₀
 ― ” ₀  ⁵‍”„ ‟ ΅῀ ‚ ” ₀ ῾

 ‍ ‖᾿ ‗⁯‘⁯‚‼‖‍΅῀ ‗ ―᾿  
῀⁴Ῥ‖”‾Ὼ‮ 

ɯ ɯ ɯ ɯ ɯ  
%ÐÎɯƘȯɯɀ8ÖÚÏÐÒÈÞÈɯ*ÈÔ×ĥɯ"ÙÌÈÛÐÝÌɯ/ÙÐÕÛÚɯ5ÖÓÜÔÌɯƕɅ 

ȹ'ÌÓËɯÉàɯ ÙÛɯ1ÌÚÌÈÙÊÏɯ"ÌÕÛÙÌȮɯ1ÐÛÚÜÔÌÐÒÈÕɯ4ÕÐÝÌÙÚÐÛàȮɯÈÙÊ2/ƔƖɪƔƙƖƘƔƙƖƚ⁸
ÈÙÊ2/ƔƖɪƔƙƗƙ⁸ÈÙÊ2/ƔƖɪƔƛƙƗƔƛƙƘȺ 

 

ɯ ɯ ɯ ɯ ɯ  
%ÐÎɯƙȯɯ2ÜÐáÈÕɯ,ÐÒÐɯɅ-ÌÞɯ2ÌÓÌÊÛÐÖÕɯÖÍɯ*àÖÛÖɯ2ÐÎÏÛÚɯ5ÖÓÜÔÌɯƕɀ 

ȹ'ÌÓËɯÉàɯ ÙÛɯ1ÌÚÌÈÙÊÏɯ"ÌÕÛÙÌȮɯ1ÐÛÚÜÔÌÐÒÈÕɯ4ÕÐÝÌÙÚÐÛàȮɯÈÙÊ2/ƔƖɪƔƙƖƝƔƙƗƘȺ 
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%ÐÎɯƚȯɯ2ÜÐáÈÕɯ,ÐÒÐɯɅ-ÌÞɯ2ÌÓÌÊÛÐÖÕɯÖÍɯ*àÖÛÖɯ2ÐÎÏÛÚɯ5ÖÓÜÔÌɯƖɀ 
ȹÜ××ÌÙɯÓÌÍÛȮɯÜ××ÌÙɯÔÐËËÓÌȺɯ'ÌÓËɯÉàɯ3ÖÒàÖɯ,ÌÛÙÖ×ÖÓÐÛÈÕɯ+ÐÉÙÈÙà 

ȹƝƘƘɪ"ƔƖƚȮɯƝƘƘɪ"ƔƗƚȺ 
ȹÛÏÌɯÖÛÏÌÙÚȺɯ'ÌÓËɯÉàɯ ÙÛɯ1ÌÚÌÈÙÊÏɯ"ÌÕÛÙÌȮɯ1ÐÛÚÜÔÌÐÒÈÕɯ4ÕÐÝÌÙÚÐÛàɯȹÈÙÊ2/ƔƖɪ

ƔƙƔƝȮƔƙƘƔƔƙƘƕȮƔƙƛƗȺ 

3ÏÜÚȮɯ2ÈÛĥɯÙÈÕÒÌËɯÞÐÛÏɯ6ÈÛÈÕÈÉÌɯ2ÏĥáÈÉÜÙĥɯÖÍɯ3ÖÒàÖɯÞÏÖɯÏÈËɯÈɯÓÌÈËÐÕÎɯ

figure in new prints Hasui Kawase. After this, he continu ed to publish prints, for 

ÐÕÚÛÈÕÊÌɯȿ*àÖÛÖɯ2ÐÎÏÛÚɀɯȹ) by Yoshimitsu Nomura in 1930. He published 

ÖÛÏÌÙɯÞÖÙÒÚɯÍÙÖÔɯÈÙÖÜÕËɯÛÏÌɯÚÈÔÌɯ×ÌÙÐÖËȮɯÐÕÊÓÜËÌɯȿ%ÐÕÌɯ6ÌÈÛÏÌÙɯÈÍÛÌÙɯ2ÕÖÞÍÈÓÓɯÈÛɯ

8ÈÔÈÛÖɯ!ÙÐËÎÌɀɯȹ” ȺȮɯȿ-ÐÎÏÛɯ"ÏÌÙÙàɯ!ÓÖÚÚÖÔÚɯÈÛɯ,ÈÙÜàÈÔÈɀɯȹ”

ȺɯÈÕËɯȿ2ÈÕÑĥɯ|ÏÈÚÏÐɯ!ÙÐËÎÌɯÐÕɯÛÏÌɯ,ÖÙÕÐÕÎɯ'ÈáÌɀɯȹ” ȺɯÉàɯ*ÈÕ×ĥɯ

8ÖÚÏÐÒÈÞÈȰɯȿ$ÈÙÓàɯ,ÖÙÕÐÕÎɯÈÛɯÛÏÌɯ(Ô×ÌÙÐÈÓɯ/ÈÓÈÊÌɀɯȹ” ) by Suizan Miki; 

ȿ*ÐàÖÔÐáÜɯ-ÐÎÏÛɯ5ÐÌÞɀɯȹ) ÈÕËɯȿ&ÐÖÕɅɯȹȺɯÉàɯ!ÐÛĥɯ8ÈÔÈËÈȰɯȿ*àÖÛÖɯ2ÐÎÏÛ- 

&ÐÖÕɯ,ÈÐÒÖɀɯȹ  ȺɯÉàɯ*ĥÚÌÛÚÜɯ,ÐÕÌÜÊÏÐȰɯȿ-ÈÎÈÙÈɯ1ÐÝÌÙɯ"ÖÙÔÖÙÈÕÛɀɯȹ

ȺɯÉàɯ8ÖÚÏÐÑÐȰɯȿ!ÐÙËɀȹÛÌÕÛÈÛÐÝÌɯÛÐÛÓÌȺɯÉàɯ2ÈËÈÕÖÉÜȮɯÈÕËɯȿ,ÈÕËÈÙÐÕɯ#ÜÊÒÚɀɯȹ

ȺɯÈÕËɯȿ×ÐÎÌÖÕɅɯȹÛÌÕÛÈÛÐÝÌɯÛÐÛÓÌȮɯȺɯÉàɯ*ĥÌÐɯ'ÈÚÏÐÔÖÛÖɯÉÜÛɯÛÏÌɯÛÏÌÐÙɯ×ÜÉÓÐÊÈÛÐÖÕɯ

dates are unknown. 

   

   
%ÐÎɯƚȯɯ8ÖÚÏÐÔÐÛÚÜɯ-ÖÔÜÙÈɯɅ*àÖÛÖɯ2ÐÎÏÛÚɅ 

'ÌÓËɯÉàɯ ÙÛɯ1ÌÚÌÈÙÊÏɯ"ÌÕÛÙÌȮɯ1ÐÛÚÜÔÌÐÒÈÕɯ4ÕÐÝÌÙÚÐÛàȮɯÈÙÊ2/ƖƙƜƗƖƙƜƜ 

 

3ÏÌɯÈÙÛɯÏÐÚÛÖÙÐÈÕɯ2ÏÐáÜàÈɯ%ÜÑÐÎÈÒÌɯÚÈÐËɯÛÏÈÛɯ2ÈÛĥɯÈÓÚÖɯÜÕËÌÙÛÖÖÒɯ4ÒÐàÖ-e 

collecting activities in Europe and the USA between 1927 and 1929 in parallel with 

this publishing activity.  

(ɯÏÌÈÙËɯÛÏÈÛɯ,Ùȭɯ2ÈÛĥɯÏÈÝÌɯÛÙÈÝÌÓÓÌËɯÈÙÖÜÕËɯ$ÜÙÖ×ÌɯÈÕËɯÛÏÌɯ4ÕÐÛÌËɯ2ÛÈÛÌÚɯÐÕɯƕƝƖƛɯ

and devoted himself to the study and collection of Ukiyo-e prints, amassing a large 

number of rare items. 

„ ₀‴„⁯ ” ‗​” ‗‚ ₀
 ⁵ ” ₀ ‼⁮⁵ ‗ ῼ῀[6] 
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(ÕɯÛÏÐÚɯ×ÙÖÊÌÚÚȮɯ2ÈÛĥɯÖÉÛÈÐÕÌËɯÈÙÛÞÖÙÒÚɯÖÍɯ4ÛÈÎÈÞÈɯ'ÐÙÖÚÏÐÎÌɯɅ$ÐÎÏÛɯ5ÐÌÞÚɯÖÍɯ

Snow Scenes in the Eastern Capital'( ) from a French collector, and 

produced and published prints of them in 1928. In 1929 he involved with publishing 

ukiyo -e research book Kuroda Genji's 'Kamigata -e List' which is still 

frequently used at present days. 

 

    

    
%ÐÎɯƛȯɯ1Ì×ÓÐÊÈɯɀ'ÐÙÖÚÏÐÎÌɯ(ɯ$ÐÎÏÛɯ5ÐÌÞÚɯÖÍɯ2ÕÖÞɯ2ÊÌÕÌÚɯÐÕɯÛÏÌɯ$ÈÚÛÌÙÕɯ"È×ÐÛÈÓɀ 

'ÌÓËɯÉàɯ3ÖÒàÖɯ,ÌÛÙÖ×ÖÓÐÛÈÕɯ+ÐÉÙÈÙà⁸* ƘƛƖƙ 

 

(ÛɯÐÚɯËÐÍÍÐÊÜÓÛɯÛÖɯÛÙÈÊÌɯÖÍɯ2ÈÛĥɅÚɯÍÖÖÛÔÈÙÒÚɯÈÍÛÌÙɯÛÏÐÚɯ×ÌÙÐÖËȭɯ3ÏÌÙÌɯÐÚɯÑÜÚÛɯÏÐÚɯÌÚÚÈàɯ

in 1936 (note 6) and his portrait of 1940 (note1, Figure.1 and 2). It is also not apparent 

why he stopped publishing prints.   ÕɯÌÚÚÈàɯÉàɯ&ĥáĥɯ8ÈÚÜËÈɯ×ÜÉÓÐÚÏÌËɯÐÕɯƕƝƜƕɯstates 

following  [7]. 

+ÌÛɅÚɯÔÖÝÌɯÖÕɯÛÖɯÛÏÌɯÞÖÙÒÚɯÉÌÍÖÙÌɯ'ÖÒÜÚÈÐɯÈÚÚÜÔÌËɯÛÏÌɯÕÈÔÌɯ3ÈÞÈÙÈàÈɯ2ĥÙÐɯ(((ȭɯ

Here is the one of his hanging scrolls depicted a lumberjack carrying wood on his back 

ÈÕËɯÈÕɯÈßÌɯÐÕɯÏÐÚɯÏÈÕËȭɯ3ÏÐÚɯ×ÈÐÕÛÐÕÎɯÞÈÚɯÖÞÕÌËɯÉàɯÛÏÌɯÓÈÛÌɯ2ÏĥÛÈÙĥɯ2ÈÛĥɯÐÕɯ*àÖÛÖɯÈÛɯÛÏÌɯ

end of the World War II. 

” ‚ ₀ ​ῲ῀ ‚᾿ ₀ ΅ ₀ ‚ ‍
₀ ΅‍ ΌῬ⁴῀  ” „ ” ᾿ ”

” ‖Ῥ‒‍῀ 

(ÛɯÐÚɯÖÕÓàɯÊÓÌÈÙɯÛÏÈÛɯ2ÏĥÛÈÙĥɯ2ÈÛĥɯÏÈËɯËÐÌËɯÉÌÍÖÙÌɯƕƝƜƕȭ 

 

2. THE WOODBLOCKS LEFT BY SHOTAR | SAT| 

Although there are many unknown thing ÚɯÈÉÖÜÛɯÛÏÌɯÈÊÛÜÈÓɯÍÈÊÛÚɯÖÍɯ2ÏĥÛÈÙÖɯ

2ÈÛĥȮɯÛÏÌɯÞÖÖËÉÓÖÊÒÚɯ×ÙÖËÜÊÌËɯÉàɯÏÐÚɯ×ÜÉÓÐÚÏÐÕÎɯÈÊÛÐÝÐÛÐÌÚɯÈÙÌɯÚÛÐÓÓɯÌßÛÈÕÛȭɯ3ÚÜàÖÚÏÐɯ

8ÈÔÈÖɯÙÌÊÈÓÓÚɯ2ÈÛĥɅÚɯÉÓÖÊÒÚɯÈÚɯÍÖÓÓÖÞÚȭ 

Ukiyo-e dealer Nishiharu opened his store around 1925. Nishiharu was also 

ÛÈÜÎÏÛɯÉàɯ2ÏĥÛÈÙĥɯ2ÈÛĥȮɯÞÏÖɯÞÈÚɯ×ÜÉÓÐÚÏÐÕÎɯÕÌÞɯ×ÙÐÕÛÚɯÐÕɯ*àÖÛÖɯÈÛɯÛÏÌɯÛÐÔÌȭɯ ÍÛÌÙɯMr. 

2ÈÛĥɯÚÛÖ××ÌËɯÔÈÒÐÕÎɯ×ÙÐÕÛÚȮɯ(ɯÏÌÈÙËɯÛÏÈÛɯ-ÐÚÏÐÏÈÙÜɯtook over all of his woodblocks [8]. 
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 ₁Όῷ ₀ ΅‍”„ ‎‗ ΅‴ ῀  ₁„᾿
‖ ₀  ―΅‍  ₁‚‾ ῴ₀ ῾―΅‴ ‍῀  

₁Ό ” ₀ ‼‍ ᾿​” ₀  ₁Ό Ὼ ‒‍‗ ΅―΅
‴ ῀ 

The route these woodblocks followed after they left Nishiharu's hands is 

unknown, but 344 of these blocks were acquired by the Art Research Centre of 

Ritsumeikan University in 2019. In addition, these blocks have already been digitized 

and are available on an online database. However, these don't include the blocks of 

reproduction of ukiyo -e mentioned above. 

What can contemporary researchers learn from these woodblocks? Here are 

two examples noteworthy.  

ȿ&ÖÕÛÈɯ×ÌÙÍÖÙÔÌËɯÉàɯ*ÈÞÈÊÏÐàÈɀɯÉàɯ8ÖÚÏÐÒÈÞÈɯ*ÈÕ×ĥɯis a portrait print of 

Gonta who is a character in the Kabuki play "Yoshitsune and the Thousand Cherry 

Trees"( ), performed by Kabuki actor Jitsukawa Enjaku II. This work is 

printed by means of seven woodblocks, of which the most characteristic is the color 

block which is a combination of wood and shibu -gami (diospyros tannin paper). 

Shibu-gami is made by repeatedly applying persimmon tannin (kakishibu) to 

Japanese paper and setting it to dry. This increases the strength of the paper and 

makes it waterproof. The shape of the printing block indicates that it was used to 

print the grey gradient of Gonta's hairline.  

There is another block to print the same part. It may be difficult to see in Fig.12, 

but this area is marked with a cross mark which means that this part should not be 

used. This woodblock was not usable for the printer because it was too difficult to 

use for printing this area, so they decided not to use it and replaced it with the block 

made from a combination of wood and shibu -gami showed earlier. It was probably 

difficult to place the pigment in a narrow area along the hairline and to create a 

gradient along that line using only woodblocks. It is thought that the shibu -gami was 

then placed in line with the narrow line of the hairline in order to produce a pale but 

clear gray line. Prints are of course printed by woodblocks, but it can be seen that 

wood and other materials are used in combination as necessary. 

 



The 10th IAPW International Conference ñPrinting Wordblock ï Heritage and Technologyò

   

42 

 

 
%ÐÎɯƜȯɯ*ÈÕ×Öɯ8ÖÚÏÐÒÈÞÈɯȿ&ÖÕÛÈɯ×ÌÙÍÖÙÔÌËɯÉàɯ*ÈÞÈÊÏÐàÈɀ 

ȹ'ÌÓËɯÉàɯ ÙÛɯ1ÌÚÌÈÙÊÏɯ"ÌÕÛÙÌȮɯ1ÐÛÚÜÔÌÐÒÈÕɯ4ÕÐÝÌÙÚÐÛàȮɯÈÙÊ2/ƔƖɪƔƙƖƘȺ 
 

 

   

Fig 9: Keyblock %ÐÎɯƕƔȯɯ/ÈÙÛÐÈÓɯ(ÔÈÎÌɯÖÍɯ
3ÏÌɯ"ÖÓÖÙɯ!ÓÖÊÒ 

 

Fig 11: Partial Image of 

The Color Block (non-use) 

(Held by Art Research Centre, Ritsumeikan University,  arcMD01-0974) 

 

'Snow landscape of Kinkaku-ji Temple' ( ” ) by Suizan Miki depicts a 

snowy scene at Kinkaku-ji Temple, one of Kyoto's most famous sight (Fig.12). The 

Tokyo Metropolitan Library hol ËÚɯ Èɯ ×ÙÐÕÛɯ ÚÛÈÔ×ÌËɯ ȿÛÌÚÛɯ ×ÙÐÕÛɅɯ ȹ, Fig.13). 

Comparing the print with the test print, it is possible to point out the omission of the 

grey background in several places in the test print (Fig15-16). Also notice that the 

relevant parts of the woodblocks them have been repaired by Ireki (repaired by 

woodpiece, Fig.17- 18). The woodblocks are carved, the printer prints a test print and 

asks the drawer to check it. The woodblock is then corrected when the drawer points 

out the omission of the background. The pr esence of the print, the test print and the 
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woodblocks provide an insight into the process of completing the finished product 

and the involvement of the artist in the printing process.  

  

%ÐÎɯƕƖȯɯ2ÜÐáÈÕɯ,ÐÒÐɯȿ2ÕÖÞɯÓÈÕËÚÊÈ×Ìɯ
ÖÍɯ*ÐÕÒÈÒÜɪÑÐɯ3ÌÔ×ÓÌɅȹ'ÌÓËɯÉàɯ ÙÛɯ
1ÌÚÌÈÙÊÏɯ"ÌÕÛÙÌȮɯ1ÐÛÚÜÔÌÐÒÈÕɯ
4ÕÐÝÌÙÚÐÛàȮɯÈÙÊ2/ƔƖɪƔƙƛƗȺ 

Fig 13: Test Print of 'Snow landscape of 
Kinkaku -ji Temple'(Held by Tokyo 

Metropolitan Library, 944C -035) 

 

 

 

%ÐÎɯƕƘȯɯ/ÈÙÛÐÈÓɯ(ÔÈÎÌɯÖÍɯ%ÐÎɯƕƗ %ÐÎɯƕƙȯɯ/ÈÙÛÐÈÓɯ(ÔÈÎÌɯÖÍɯ%ÐÎɯƕƘ 

 

  

%ÐÎɯƕƛȯɯ"ÖÓÖÙɯ!ÓÖÊÒɯÖÍɯɅ2ÕÖÞɯ

ÓÈÕËÚÊÈ×ÌɯÖÍɯ*ÐÕÒÈÒÜɪÑÐɯ3ÌÔ×ÓÌɅ 

%ÐÎɯƕƚȯɯ/ÈÙÛÐÈÓɯ(ÔÈÎÌɯÖÍɯ%ÐÎɯƕƛ 
 

 

3. CONCLUSION  

As described in this presentation, ÔÈÕàɯÈÚ×ÌÊÛÚɯÖÍɯ2ÏĥÛÈÙĥɯ2ÈÛĥɅÚɯÉÈÊÒÎÙÖÜÕËɯ

are unclear. Despite the limitations of the material available, it is necessary to search 
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the documents as far as possible to further clarify his career. expecially it will be 

necessary to further trace his activities as a collector and trader of ukiyo-e prints. 

On the other hand, fortunately, many of the prints and woodblocks produced 

by his publishing activities are still in existence. By observing them in the future, it 

will be possible to examine the techniques of modern printmaking, the techniques 

that the new prints of the 20th century inherited from the earlier ukiyo -e and the 

techniques that the new prints developed from the ukiyo -e. 

 

Notes: 

1. 3ÏÐÚɯ ×ÖÙÛÙÈÐÛɯ ÍÙÖÔɯ  ×ÙÐÓɯ ƕƝƘƔɯ È××ÌÈÙÚɯ ÐÕɯ ȿ!ÌÈÜÛÐÍÜÓɯ 2ÏÐÕ-hanga ɬ 

Revitalization of Ukivo -Ìɀ⁭‹Όῴ⁴ ɮῲ⁴⁸ Ὼ , Edo-

Tokyo Museum, 2009  

Ɩȭɯ4ÚÜÐɯ*ÈÕÌÒÖȮɯȿ4ÒÐàÖɪÌɯ$ÕÛÏÜÚÐÈÚÛɯ1ÈÕÒÐÕÎɀɯȹ,ÖÕÛÏÓàɯ,ÈÎÈáÐÕɯ4ÒÐàÖɪÌȮɯ

 ÜÎÜÚÛɯƕƝƚƙȺɯ Ή ”„’ ῌ Ɯ ᾿ƕƝƚƙ 

Ɨȭɯ'ÈÙÙàɯ/ÈÊÒÈÙËȮɯȿ ɯÚÛÜËàɯÖÍɯ×ÙÐÕÛÚɯÊÖÓÓÌÊÛÐÕÎɯÐÕɯ/ÙÌÚÌÕÛɯÛÏÌɯ4ÕÐÛÌËɯ2ÛÈÛÌÚɯÖÍɯ

 ÔÌÙÐÊÈɀɯȹ4ÒÐàÖɪÌȮɯÝÖÓȭƕƔɪƕȮɯƕƝƛƕȺɯ║←№₢╒ⅎΉ ₈∞≥₢‚ῷ῾⁴

” ῌ ƕƔɪƕ̓ ƕƝƛƕ  

Ƙȭɯ2ÏĥÛÈÙÖɯ2ÈÛĥȭɯȿƘƔɯ'ÖÒÜÚÈÐɀÚɯ-ÖÛɯ/ÜÉÓÐÚÏÌËɯ ÙÛÞÖÙÒÚɀɯȹ4ÒÐàÖɪÌɯ6ÖÙÓËȮɯÝÖÓȭƕɪ

ƝȮɯƕƝƗƚȺɯ Ή ῃ ῌ ƕɪƝ̓ ƕƝƗƚ  

ƙȭɯ2ÏÐÕɀÐÊÏÐÙĥɯ(ÞÈÒÐÙÐȭɯȿ/ÜÉÓÐÊÈÛÐÖÕɯÖÍɯÛÏÌɯ×ÙÐÕÛÔÈÒÌÙɯ2ÏĥÛÈÙÖɯ2ÈÛĥȰɯ3ÏÌɯÕÌÞɯ

×ÙÐÕÛɯÔÖÝÌÔÌÕÛɯÍÙÖÔɯ*àÖÛÖɀɯȹ(ÚÚÜÕȮɯÝÖÓȭƗƝȮɯƖƔƔƝȺɯ Ή ║ ”

ɮ Ὸ⁮” ɮῌ ƗƝ̓ƖƔƔƝ 

ƚȭɯ2ÏÐáÜàÈɯ%ÜÑÐÒÈÒÌȭɯȿ$ÐÎÏÛɯ5ÐÌÞÚɯÖÍɯ2ÕÖÞɯ2ÊÌÕÌÚɯÐÕɯÛÏÌɯ$ÈÚÛÌÙÕɯ"È×ÐÛÈÓɯÉàɯ

'ÐÙÖÚÏÐÎÌɯ(ɀɯȹƕƝƖƜȺɯ ῍  ῎ ƕƝƖƜ 

ƛȭɯ&ĥáĥɯ 8ÈÚÜËÈȭɯȿ1ÌÚÌÈÙÊÏɯ ÖÕɯ 'ÖÒÜÚÈÐɅÚɯ ÙÌÕÈÔÐÕÎȰɯ 'ÖÒÜÚÈÐɯ 2ĥÙÐɯ ÈÕËɯ

ÈÍÛÌÙÞÈÙËÚɯ2ĥÙÐɀɯȹ0ÜÈÙÛÌÙÓàɯ,ÈÎÈáÐÕÌɯ4ÒÐàÖɪÌȮɯÝÖÓȭƜƝȺɯ Ή ”  

‗​” ” ῌ ƜƝ 

Ɯȭɯ3ÚÜàÖÚÏÐɯ8ÈÔÈÖȭɯɀ ÉÖÜÛɯ4ÒÐàÖɪÌɯËÌÈÓÌÙÚɯÐÕɯ*àÖÛÖɀɯȹ4ÒÐàÖɪÌɯÈÙÛȮɯÝÖÓȭƕƚƘȮɯ

ƖƔƕƖȺɯ Ή ” ‚–΅―ῌ ƕƚƘ̓ƖƔƕƖ 
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CONSERVATION OF NGUYEN DYNASTY WOODBLOCKS ɬ  

WORLD DOCUMENTARY HERITAGE PRESERVED AT  

NATIONAL ARCHIVES CENTER NO. IV  

 

Nguyen Xuan Hung 1, Nguyen Duc Thanh 2 

1 National Archives Center IV  

2 Research Institute of Forest Industry 

 

This paper presents the conservation of deteriorated woodblocks of the 

Nguyen dynasty stored at National Archives Center IV, the State Records and 

Archives Department of Vietnam.  

The conservation of decayed woodblocks of the Nguyen dynasty was carried 

out based on the results of "Study on conservation treatment for decayed woodblocks 

of the Nguyen dynasty" conducted by National Archives Center IV in coordination 

with the Research Institute of Forest Industry. The research resutls were approved 

by the State Records and Archives Department of Vietnam, according to the decision 

-ÖȭɯƛƜɤ0L-VTLTNN dated on April 9 th, 2020. 

The conservation activities of woodblocks of the Nguyen dynasty by the 

National Archives Center IV, the State Records and Archives Department of Vietnam 

has contrÐÉÜÛÌËɯÛÖɯ×ÙÖÓÖÕÎÐÕÎɯÛÏÌɯÓÐÍÌÚ×ÈÕɯÖÍɯÛÏÌɯҖÖÖËÉÓÖÊÒɯËÖÊÜÔÌÕÛÚȮɯÚÌÙÝÐÕÎɯÛÖɯ

promote the value of the first world document heritage of Vietnam to the public.  

Keywords : The woodblocks of the Nguyen Dynasty, Conservation treatment, 

Dimensional stability.  

 

7ᴃɯ+½ !֡.ɯ3י-ɯ,ן"ɯ!֡-ɯ31(ֿ4ɯ-&48׃-ɯ- #(ɯ2֡-ɯ3ҕɯ+(ׅ4ɯ3'ֽɯ&(ס(ɯ

!֡.ɯ04֡-ɯ3֟(ɯ314-&ɯ3<,ɯ+ҕ4ɯ31ᴅɯ04ח"ɯ&( ɯ(5 

 

-ÎÜàׄÕɯ7ÜäÕɯ'ķÕÎ1 -ÎÜàׄÕɯLᴀÊɯ3ÏãÕÏ 2 

1 3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯ0ÜטÊɯÎÐÈɯ(5 

2 5Ð׆Õɯ-ÎÏÐ÷ÕɯÊᴀÜɯ"ĠÕÎɯÕÎÏÐ׆×ɯÙᴂÕÎ 

 

3ÏÈÔɯÓÜ֬ÕɯÕãàɯÛÙĆÕÏɯÉãàɯÝ׀ɯÊĠÕÎɯÛâÊɯÉ֢ÖɯÛךÕɯ,נÊɯÉ֢Õ ÛÙÐ׀Üɯ-ÎÜàׄÕɯÉגɯÔ׳Õɯ

ÔױÊɯÛ֠Ðɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5Ȯɯ"ױÊɯ5çÕɯÛÏҖɯÝãɯ+ҖÜɯÛÙᴆɯÕÏãɯÕҖעÊȭ 
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5Ð׆ÊɯÛÏᴈÊɯÏÐ׆ÕɯÉ֢ÖɯÛךÕɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯÉגɯÔ׳ÕɯÔױÊɯôҖתÊɯÛÙÐׂÕɯÒÏÈÐɯËᴈÈɯ

ÛÙ÷ÕɯÒ־ÛɯØÜ֢ɯɁ-ÎÏÐ÷ÕɯÊᴀÜȮɯÛÏᴄɯÕÎÏÐ׆Ôɯô׀ɯßÜ֤ÛɯÊâÊɯÎÐ֢Ðɯ×Ïâ×ɯßᴄɯÓńɯ,נÊɯÉ֢Õɯ3ÙÐ׀Üɯ

-ÎÜàׄÕɯÉג ÔױÊɯÔ׳ÕɂɯËÖɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5ɯ×ÏטÐɯÏת×ɯÝעÐɯ5Ð׆Õɯ-ÎÏÐ÷Õɯ

ÊᴀÜɯ"ĠÕÎɯÕÎÏÐ׆×ɯÙᴂÕÎɯÛÏᴈÊɯÏÐ׆Õȭɯ-נÐɯËÜÕÎɯÕÎÏÐ÷ÕɯÊᴀÜɯôæɯôҖתÊɯ"ױÊɯ5çÕɯÛÏҖɯÝãɯ+ҖÜɯ

ÛÙᴆɯÕÏãɯÕҖעÊɯÊĠÕÎɯÕÏ֬ÕɯÒ־ÛɯØÜ֢ɯÛÏᴈÊɯÏÐ׆ÕɯÛÏÌÖɯ0Üà־ÛɯôגÕÏɯÚטɯƛƜɤ0L-VTLTNN ngày 

ƔƝɯÛÏâÕÎɯƘɯÕçÔɯƖƔƖƔȭ 

Công tác b֢ ÖɯÛךÕɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯËÖɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5Ȯɯ

ÐɯטɯÊÏÖɯÒÏהÐɯÛÏלÕɯôæɯÎĞ×ɯ×Ï֦ÕɯÒõÖɯËãÐɯÛÜ׆ÊɯÛÏᴈÊɯÏÐעÊɯ5çÕɯÛÏҖɯÝãɯ+ҖÜɯÛÙᴆɯÕÏãɯÕҖױ"

ÛãÐɯÓÐ׆Üɯ,נÊɯÉ֢ÕȮɯ×ÏױÊɯÝױɯÏᴆÜɯąÊÏɯÊÏÖɯÝÐ׆Êɯ×ÏâÛɯÏÜàɯØÜ֢ÕÎɯÉâɯÎÐâɯÛÙגɯÊ׳Èɯ#ÐɯÚ֢ÕɯÛҖɯ

ÓÐ׆Üɯ,נÊɯÉ֢Õɯô־ÕɯÙנÕÎɯÙæÐɯÝעÐɯÊông chúng. 

3ᴂɯÒÏĞÈȯ ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕȮɯ7ᴄɯÓńɯÊᴀÕÎɯÏĞÈȮɯLנɯלÕɯôגÕÏɯÒąÊÏɯÛÏҖעÊ. 

 

ƕȭɯ&(ס(ɯ3'(ׅ4 

ÊÏɯÚᴄɯÝãɯÝçÕɯÏĞÈɯÛÖɯגɯÓגÊɯÉ֢ÕɯÊĞɯÎÐâɯÛÙנÜɯô׆ÐɯÛãÐɯÓÐטÜɯ-ÎÜàׄÕɯÓãɯÒÏ׀ÊɯÉ֢ÕɯÛÙÐנ,

ÓעÕɯ×Ï֢ÕɯâÕÏɯÓגÊÏɯÚᴄȮɯÝçÕɯÏĞÈɯ5Ð׆Ûɯ-ÈÔɯÛᴂɯÒÏצÐɯÛÏ׳àɯÊÏÖɯô־ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕȭɯ,נÊɯÉ֢Õ 

ÛÙÐ׀Üɯ-ÎÜàׄÕɯôæɯôҖתÊɯ4-$2".ɯÊĠÕÎɯÕÏ֬ÕɯÓãɯ#ÐɯÚ֢ÕɯÛҖɯÓÐ׆ÜɯÛÏ־ɯÎÐעÐɯÕÎãàɯƗƕɯÛÏâÕÎɯƛɯ

ÕçÔɯƖƔƔƝɯȻƕȼȭɯ3ÜàɯÕÏÐ÷ÕȮɯËÖɯÛÙ֢ÐɯØÜÈɯÏҔÕɯƖƔƔɯÕçÔȮɯÊÏגÜɯÕÏÐ׀ÜɯÚᴈɯÛâÊɯôנÕÎɯÊ׳ÈɯÛᴈɯ

ÕÏÐ÷ÕȮɯØÜâɯÛÙĆÕÏɯËÐɯÊÏÜàׂÕɯÕ÷ÕɯÛĆÕÏɯÛÙ֠ÕÎɯÝ֬ÛɯÓńɯÊ׳ÈɯÔנÛɯ×Ï֦ÕɯÒÏטÐɯÛãÐɯÓÐ׆ÜɯôæɯÉגɯ

ßÜטÕÎɯÊ֤×ȭɯ3ÏÌÖɯÛÏטÕÎɯÒ÷ɯÊ׳Èɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5ɯÛÏĆɯÊĞɯƖȭƜƝƚɯÛ֤Ôɯ,נÊɯ

É֢ÕɯÉגɯÔטÐɯÔהÛȮɯÔ׳ÕɯÔױÊɯצɯÔᴀÊɯÛÙÜÕÎɯÉĆÕÏɯÝãɯÕֶÕÎɯÕÏҖÕÎɯÊÏҖÈɯôҖתÊɯßᴄɯÓńɯÉ֢ÖɯÛךÕȭɯ

#ÖɯôĞȮɯÝÐ׆ÊɯÉ֢ÖɯÛךÕɯôׂɯÎĆÕɯÎÐᴆɯÓäÜɯËãÐɯÛҖɯÓÐ׆Üɯ,נÊɯÉ֢ÕɯÕãàɯÓãɯÏ־ÛɯÚᴀÊɯÊ֦ÕɯÛÏÐ־ÛɯȻƖȼȭɯ 

"ĠÕÎɯÛâÊɯÉ֢ÖɯÛךÕɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯÓãɯÔנÛɯÛÙÖÕÎɯÕÏᴆÕÎɯÊÏÐ־ÕɯÓҖתÊɯØÜÈÕɯ

ÛÙהÕÎɯÊ׳Èɯ"ÏąÕÏɯ×Ï׳ɯ5Ð׆Ûɯ-ÈÔȭɯ3ÜàɯÕÏÐ÷ÕȮɯÛÙÖÕÎɯØÜâɯÛÙĆÕÏɯÛÏᴈÊɯÏÐ׆ÕɯÊĠÕÎɯÛâÊɯÕãàɯ

ÊğÕɯÎֶ×ɯÒÏĞɯÒÏçÕɯËÖɯÛÏÐ־ÜɯÕÎäÕɯÚâÊÏɯÝãɯÊĠÕÎɯÕÎÏ׆ɯÉ֢ÖɯØÜ֢ÕɯÊÏҖÈɯ×ÏķɯÏת×ɯȻƖȼȮɯȻƗȼȭɯ

-ÎÖãÐɯÙÈȮɯÒÏąɯÏ֬ÜɯÕÏÐ׆ÛɯôעÐɯÊ׳ÈɯÒÏÜɯÝᴈÊɯÊĺÕÎ ֢ÕÏɯÏҖצÕÎɯÛÐ÷ÜɯÊᴈÊɯô־ÕɯÊâÊɯ,נÊɯÉ֢Õȭɯ

0ÜâɯÛÙĆÕÏɯÒÏ֢ÖɯÚâÛɯÏÐ׆ÕɯÛÙ֠ÕÎɯ,נÊɯÉ֢ÕɯÊÏÖɯÛÏ֤àɯÝÐ׆ÊɯßᴄɯÓńɯÉ֢ÖɯØÜ֢ÕɯÊâÊɯ,נÊɯÉ֢ÕɯÉגɯ

ÏҖɯÏ֠ÐɯÓãɯÙ֤ÛɯÊ֦ÕɯÛÏÐ־Ûȭɯ-ÏᴆÕÎɯËÐɯÚ֢ÕɯÕãàɯÊĞɯÛÏׂɯÉגɯôÌɯËהÈɯÉצÐɯÊâÊɯÛâÊɯôנÕÎɯÔĠÐɯÛÙҖפÕÎɯ

Õ־ÜɯÒÏĠÕÎɯÊĞɯÊâÊɯØÜàɯÛÙĆÕÏɯÉ֢ÖɯÝ׆ɯÓäÜɯËãÐɯôҖתÊɯÛÏᴈÊɯÏÐ׆ÕȭɯLׂɯÒõÖɯËãÐɯÛÜלÐɯÛÏהɯÊÏÖɯ

ÒÏטÐɯÛãÐɯÓÐ׆ÜȮɯ3Ï׳ɯÛҖעÕÎɯ"ÏąÕÏɯ×Ï׳ɯ5Ð׆Ûɯ-ÈÔɯôæɯ×Ï÷ɯËÜà׆ÛɯL׀ɯâÕɯɆ!֢ÖɯØÜ֢ÕɯÝãɯ×ÏâÛɯ

ÏÜàɯÎÐâɯÛÙגɯÛãÐɯÓÐ׆Üɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯ- #ÐɯÚ֢ÕɯÛҖɯÓÐ׆ÜɯÛÏ־ɯÎÐעÐɂɯÕçÔɯƖƔƕƚɯȻƕȼȮɯȻƖȼȭɯ

ɯÚᴈɯ־Üɯ-ÎÜàׄÕȮɯÏ֠ÕɯÊÏ׀ÊɯÉ֢Õ ÛÙÐנ,Üɯ׆ɯâÕɯÓãɯÉ֢ÖɯØÜ֢ÕɯÈÕɯÛÖãÕɯÛãÐɯÓÐ׀ÈɯL׳ÊɯÛÐ÷ÜɯÊױ,

ÏҖɯÏזÕÎɯÊ׳ÈɯÛãÐɯÓÐ׆ÜɯÕÏְÔɯÎĆÕɯÎÐᴆɯÛãÐɯÓÐ׆ÜɯÓäÜɯËãÐȰɯ×ÏâÛɯÏÜàɯÎÐâɯÛÙגɯÒÏטÐɯÛãÐɯÓÐ׆Üɯ,נÊɯ

É֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯÛÏĠÕÎɯØÜÈɯÝÐ׆ÊɯôלÐɯÔעÐɯÝãɯÔצɯÙנÕÎɯÊâÊɯÏĆÕÏɯÛÏᴀÊɯØÜ֢ÕÎɯÉâȮɯÛÜà÷Õɯ

ÛÙÜà׀ÕɯÕÏְÔɯÎÐעÐɯÛÏÐ׆ÜɯÊÏÖɯÊĠÕÎɯÊÏĶÕÎɯÛÙÖÕÎɯÝãɯÕÎÖãÐɯÕҖעÊɯÛÐ־× Ê֬ÕȮɯÏÐׂÜɯôҖתÊɯÎÐâɯ

ÛÙגɯÕנÐɯËÜÕÎȮɯńɯÕÎÏĉÈɯÊ׳ÈɯÛãÐɯÓÐ׆Üɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕȰɯ×ÏױÊɯÝױɯÊĠÕÎɯÛâÊɯÕÎÏÐ÷ÕɯÊᴀÜɯ

ÓגÊÏɯÚᴄȮɯÎĞ×ɯ×Ï֦ÕɯÝãÖɯÚᴈɯÕÎÏÐ׆×ɯßäàɯËᴈÕÎɯÝãɯÉ֢ÖɯÝ׆ɯ3לɯØÜטÊɯ5Ð׆Ûɯ-ÈÔȭɯLךÕÎɯÛÏפÐȮɯ
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ÎĞ×ɯ×Ï֦ÕɯÕäÕÎɯÊÈÖɯÕÏ֬ÕɯÛÏᴀÊɯÊ׳ÈɯßæɯÏנÐȮɯôֶÊɯÉÐ׆ÛɯÓãɯÛÏ־ɯÏ׆ɯÛÙֺɯ5Ð׆Ûɯ-ÈÔ Ý׀ɯÝÈÐɯÛÙğɯ

Ê׳ÈɯÊĠÕÎɯÛâÊɯÓҖÜɯÛÙᴆȮɯÎÐâɯÛÙגɯÊ׳ÈɯÛãÐɯÓÐ׆ÜɯÓҖÜɯÛÙᴆɯÛÏĠÕÎɯØÜÈɯÒÏטÐɯ#ÐɯÚ֢ÕɯÛҖɯÓÐ׆ÜɯÛÏ־ɯÎÐעÐɯ

ØÜńɯÏÐ־ÔɯÕãàȭɯ 

3Ù÷ÕɯÛÏ־ɯÎÐעÐȮɯÝÐ׆ÊɯÉ֢ÖɯÛךÕɯÊâÊɯ,נÊɯÉ֢ÕɯôæɯôҖתÊɯÕÎÏÐ÷ÕɯÊᴀÜɯÚᴄɯËױÕÎɯÊâÊɯÛâÊɯ

ÕÏäÕɯÏĞÈɯÏהÊɯÕÏҖɯÈÊÙàÓÐÊɯÝãɯÊâÊɯË֪ÕɯßÜ֤ÛɯÊ׳ÈɯÕĞȮɯÕÏᴈÈɯÕÏÐ׆ÛɯËֺÖȮ polyvinyl acetate 

ȻƘȼȮɯȻƙȼȭɯ,ֶÊɯËķɯÊâÊɯÝ֤Õɯô׀ɯßᴄɯÓńɯÝ֬ÛɯÓÐ׆ÜɯÎמɯÝעÐɯÊâÊɯÊÏ֤ÛɯÏᴆÜɯÊҔɯÝãɯ×ÖÓàÔÌɯÛלÕÎɯÏת×ɯ

ôæɯôҖתÊɯÕÎÏÐ÷ÕɯÊᴀÜȮɯÛÜàɯÕÏÐ÷ÕɯÒ־ÛɯØÜ֢ɯÕÎÏÐ÷ÕɯÊᴀÜɯÝãɯÎÐᴆÈɯÊâÊɯÓÖ֠ÐɯÎמɯÒÏâÊɯÕÏÈÜɯ

ÒÏĠÕÎɯÎÐטÕÎɯÕÏÈÜɯËÖɯÛąÕÏɯÊÏ֤ÛɯËגɯÏҖעÕÎɯÊ׳ÈɯÎמɯȻƚȼȮɯȻƝȼȭɯ2ᴈɯÒÏâÊɯÉÐ׆ÛɯÝ׀ɯÊ֤ÜɯÛÙĶÊɯÎמɯ

ÎÐᴆÈɯÊâÊɯÓÖãÐɯÛÏᴈÊɯÝ֬ÛɯÝãɯÔᴀÊɯôנɯÏҖɯÏ֠ÐɯÊ׳ÈɯÎמɯÊĺÕÎɯ֢ÕÏɯÏҖצÕÎɯÓעÕɯô־ÕɯÒ־ÛɯØÜ֢ɯÉ֢Öɯ

ÛךÕȭɯץɯ5Ð׆Ûɯ-ÈÔȮɯÕÏᴆÕÎɯÛÏâÊÏɯÛÏᴀÊɯÛÙÖÕÎɯÝÐ׆ÊɯÉ֢ÖɯÛךÕɯÝãɯ×ÏױÊɯÏךÐɯÊâÊɯÎÐâɯÛÙגɯÊ׳Èɯ,נÊɯ

É֢ÕɯÓãɯÉ֢ÖɯÝ׆ɯÛąÕÏɯÛÖãÕɯÝָÕɯÊ׳Èɯ,נÊɯÉ֢ÕɯÉÈÖɯÎךÔɯÝÐ׆ÊɯÛÏÐ־ÜɯÚᴈɯÏÐׂÜɯÉÐ־Ûɯô֦àɯô׳ Ý׀ɯ

Îמɯ5Ð׆Ûɯ-ÈÔɯÝãɯÚᴈɯÚÜàɯÎÐ֢ÔɯÛąÕÏɯÊÏ֤ÛɯÊ׳ÈɯÎמɯȻƙȼȮɯȻƕƔȼȮɯȻƕƕȼȭɯ5ĆɯÛÏ־ȮɯÝÐ׆ÊɯÕÎÏÐ÷ÕɯÊᴀÜȮɯ

ßᴄɯÓńɯÉ֢ÖɯÛךÕɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯÓãɯÝ֤Õɯô׀ɯÊ֦ÕɯÛÏÐ־Ûȭ 

-çÔɯƖƔƕƝȮɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5ɯôæɯ×ÏטÐɯÏת×ɯÝעÐɯ5Ð׆Õɯ-ÎÏÐ÷ÕɯÊᴀÜɯ

"ĠÕÎɯÕÎÏÐ׆×ɯ1ᴂÕÎɯÛÐ־ÕɯÏãÕÏɯÕÎÏÐ÷ÕɯÊᴀÜɯÝãɯÛÏᴄɯÕÎÏÐ׆ÔɯßᴄɯÓńɯÛÙ÷ÕɯÔנÛɯÚטɯÔ֪Üɯ,נÊɯ

É֢ÕɯÉגɯÔ׳ÕɯÔױÊɯȻƗȼȭɯ-ÏÐ׆ÔɯÝױɯôҖתÊɯÛÏᴈÊɯÏÐ׆ÕɯÚÈÜɯÒÏÐɯôæɯÛÐ־ÕɯÏãÕÏɯÛÏᴄɯÕÎÏÐ׆ÔɯÎÏõ×ɯ

ÕטÐɯ,נÊɯÉ֢ÕɯÔ׳ÕɯÔױÊȮɯØÜâɯÛÙĆÕÏɯßᴄɯÓńɯÏĞÈɯÏהÊɯÝãɯÛÐ־ÕɯÏãÕÏɯÛÏᴄɯÕÎÏÐ׆ÔɯßᴄɯÓńɯÔטÐɯ

ÕטÐɯ,נÊɯÉ֢ÕɯÚÈÜɯØÜâɯÛÙĆÕÏɯÎÏõ×ɯÕטÐɯÉְÕÎɯÏמÕɯÏת×ɯÒÌÖɯÌ×Ößy và micro balloon filler. 

ÊɯßᴄɯÓńɯ׆ÊɯÉ֢Õȭɯ5Ðנ,ÛɯÕᴀÛɯô֠Ûɯà÷ÜɯÊ֦ÜɯÔᴎɯØÜÈÕɯÊÏÖɯ־ÊɯßᴄɯÓńɯÝ׆ÛɯØÜ֢ɯÊÏÖɯÛÏ֤àɯÝÐ־*

ôÐ׀Õɯô֦àɯÒÏĠÕÎɯÓãÔɯ֢ÕÏɯÏҖצÕÎɯô־ÕɯÒÏ֢ɯÕçÕÎɯÐÕɯË֬×ɯÊ׳Èɯ,נÊɯÉ֢Õȭɯ*־ÛɯØÜ֢ɯÊÏÖɯÛÏ֤àɯ

ÊâÊɯÊÏᴆɯÚ֮ÊɯÕõÛȮɯÒÏĠÕÎɯÊĞɯÏÐ׆ÕɯÛҖתÕÎɯÕÏğÌɯÊÏᴆȮɯô֢ÔɯÉ֢ÖɯÒÏ֢ɯÕçÕÎɯÒÏÈÐɯÛhác thông 

ÛÐÕɯÛҖɯÓÐ׆Üɯ,נÊɯÉ֢Õȭɯ 

-ÎãàɯƔƝɯÛÏâÕÎɯƘɯÕçÔɯƖƔƖƔɯ"ױÊɯ5çÕɯÛÏҖɯÝãɯ+ҖÜɯÛÙᴆɯÕÏãɯÕҖעÊɯôæɯÉÈÕɯÏãÕÏɯ

0Üà־ÛɯôגÕÏɯÚטɯƛƜɤ0L-53+3--ɯÝ׀ɯÝÐ׆ÊɯÊĠÕÎɯÕÏ֬ÕɯÒ־ÛɯØÜ֢ɯÛÏᴈÊɯÏÐ׆ÕɯÕÏÐ׆ÔɯÝױɯ

Ɂ-ÎÏÐ÷ÕɯÊᴀÜȮɯÛÏᴄɯÕÎÏÐ׆ÔȮɯô׀ɯßÜ֤ÛɯÊâÊɯÎÐ֢Ðɯ×Ïâ×ɯßᴄɯÓńɯ,נÊɯÉ֢Õɯ3ÙÐ׀Üɯ-ÎÜàׄÕɯÉגɯÔױÊɯ

Ô׳ÕɂɯÊ׳Èɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5ȭ 

3ᴂɯÕçÔɯƖƔƖƔɯô־ÕɯÕÈàȮɯ3ÙÜÕÎɯÛäÔɯôæɯÛÐ־ÕɯÏãÕÏɯßᴄɯÓńɯÊᴀÕÎɯÏĞÈɯÊÏÖɯƖȭƙƔƜɯÛ֤Ôɯ

Êɯנ,ÕɯÒÏ֨ÕɯÊ֤×ɯךɯ#ᴈɯâÕɯ!֢ÖɯÛלÕȭɯ3ÙÖÕÎɯÒÏÜĠÕɯÒÏ׳ÊɯÔױɯÔגÜɯ-ÎÜàׄÕɯÉ׀ÊɯÉ֢Õɯ3ÙÐנ,

É֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯ- #ÐɯÚ֢ÕɯÛҖɯÓÐ׆ÜɯÛÏ־ɯÎÐעÐɯËÖɯ0ÜᴎɯÉ֢ÖɯÛךÕɯ5çÕɯÏĞÈɯÊ׳È L֠ÐɯÚᴀɯ'ÖÈɯ

*Ņɯȹ %"/ȺɯÛãÐɯÛÙתɯÓãɯƙƔƔɯÛ֤Ôȭ 

 

Ɩȭɯ,װ"ɯ3(P4ɯ5;ɯ-ן(ɯ#4-&ɯ3'ᴇ"ɯ'(ׅ- 

Ɩȭƕɯ,ױÊɯÛÐ÷ÜɯÛÏᴈÊɯÏÐ׆Õ 

- 7âÊɯôגÕÏɯôҖתÊɯÏÐ׆ÕɯÛÙ֠ÕÎɯÏҖɯÏ֠ÐɯÊ׳ÈɯÚטɯÓҖתÕÎɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯÉגɯ

Ô׳ÕɯÔױÊɯÏÐ׆ÕɯÓҖÜɯÎÐᴆɯÛ֠Ðɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5ȭ 
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- 7ᴄɯÓńɯÊᴀÕÎɯÏÖâɯÊâÊɯÛ֤Ôɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯÉגɯÔ׳ÕɯÔױÊȮɯô֢ÔɯÉ֢Öɯôנɯ

ÊᴀÕÎɯÝᴆÕÎɯÝãɯÒÏ֢ɯÕçÕÎɯÒÏÈÐɯÛÏâÊɯÛÏĠÕÎɯÛÐÕɯȹÚᴄɯËױÕÎȮɯÐÕɯË֬×ȺɯÊ׳Èɯ,נÊɯÉ֢Õ. 

 

ƖȭƖȭɯ-נÐɯËÜÕÎɯÛÏᴈÊɯÏÐ׆Õ 

ƖȭƖȭƕɯ-ÎÏÐ÷ÕɯÊᴀÜɯ×ÏäÕɯÓÖ֠Ðɯ,נÊɯÉ֢ÕɯÉגɯÔ׳ÕɯÔױÊ 

#ᴈÈɯÛÙ÷ÕɯØÜàɯÛÙĆÕÏɯ×ÏäÕɯÓÖ֠ÐɯôæɯßäàɯËᴈÕÎɯôҖתÊɯÛᴂɯÕÏÐ׆ÔɯÝױɯÕÎÏÐ÷ÕɯÊᴀÜȮɯÛÏᴄɯ

ÕÎÏÐ׆ÔȮɯô׀ɯßÜ֤ÛɯÊâÊɯÎÐ֢Ðɯ×Ïâ×ɯßᴄɯÓńɯ,נÊɯÉ֢ÕɯÉגɯÔ׳ÕɯÔױÊȮɯÛÐ־ÕɯÏãÕÏɯ×ÏäÕɯÊ֤×ɯÔᴀÊɯ

ôנɯÔ׳ÕɯÔױÊɯÊ׳ÈɯÊ׳ÈɯÊâÊɯÛ֤Ôɯ,נÊɯÉ֢Õȭɯ 

ƖȭƖȭƖɯ7ᴄɯÓńɯ,נÊɯÉ֢ÕɯÉגɯÔ׳ÕɯÔױÊɯ 

3Ð־ÕɯÏãÕÏɯßᴄɯÓńɯÊᴀÕÎɯÏÖâɯ,נÊɯÉ֢ÕɯÉגɯÔ׳ÕɯÔױÊɯÛÏÌÖɯÛᴂÕÎɯÊ֤×ɯÔᴀÊɯôנɯÔ׳Õɯ

ÔױÊȮɯÔטÐɯÔהÛȭ 

3Ð־ÕɯÏãÕÏɯßᴄɯÓńɯÊâÊɯÒÏÜ ÝᴈÊɯÕᴀÛȮɯÝרɯÊ׳ÈɯÊâÊɯÔ֪Üɯ,נÊɯÉ֢ÕɯÉגɯÔ׳ÕɯÔױÊȮɯÔטÐɯ

ÔהÛɯôæɯßᴄɯÓńɯÏĞÈɯÏהÊ 

LâÕÏɯÎÐâɯÒ־ÛɯØÜ֢ɯÊ׳ÈɯØÜâɯÛÙĆÕÏɯßᴄɯÓńɯÊᴀÕÎɯÏÖâɯÝãɯÏÖãÕɯÛÏÐ׆ÕɯÉ׀ɯÔֶÛɯ,נÊɯÉ֢Õɯ

ÉגɯÔ׳ÕɯÔױÊɯôæɯßᴄɯÓńɯÏĞÈɯÏהÊȭ 

 

Ɨȭɯ*ֽ3ɯ04֡ɯ3'ᴇ"ɯ'(ׅ- 

3.1 K־t qu  ֢phân lo i֠ Mנc b֢ n bג m׳n mױc 

3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5ɯ×ÏטÐɯÏת×ɯÝעÐɯÊâÊɯÊÏÜà÷ÕɯÎÐÈɯÝ׀ɯÎמɯôæɯÛÐ־ÕɯÏãÕÏɯ

ÒÏ֢ÖɯÚâÛȮɯßâÊɯôגÕÏȮɯôâÕÏɯÎÐâɯÔᴀÊɯôנɯÏҖɯÏזÕÎɯÊ׳ÈɯÕÏᴆÕÎɯÛ֤Ôɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯ

ÓҖÜɯÛÙᴆɯÛ֠Ðɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5ȮɯØÜàɯÛÙĆÕÏɯÛÏᴈÊɯÏÐ׆ÕɯÊâÊɯÉҖעÊɯÕÏҖɯÚÈÜȯ 

ÊɯÉ֢Õɯנ,ɯÔֶÛɯ׀ÛɯÉעÊɯÓãÔɯҖעÛɯ×ÏÜÕɯÕҖגÊɯÉ֢ÕȮɯËķÕÎɯÉĆÕÏɯßנ,ɯÔֶÛɯ׀ɯÚÐÕÏɯÉ׆5 -

Û֠ÐɯÛᴂÕÎɯÒÏÜɯÝᴈÊɯÙÐ÷ÕÎɯÉÐ׆Ûȭɯ2ÈÜɯôĞȮɯÉãÕɯÊÏ֢ÐɯÔ׀ÔɯôҖתÊɯÚᴄɯËױÕÎɯôׂɯÓÖ֠ÐɯÉזɯÉױÐɯÝãɯ

ÊֶÕɯÔᴈÊɯÙÈɯÒÏזÐɯÉ׀ɯÔֶÛɯ,נÊɯÉ֢Õȭɯ3Ð־ÕɯÏãÕÏɯÊÏ֢ÐɯôךÕÎɯÛÏפÐɯÝעÐɯÝÐ׆ÊɯËķÕÎɯÎÐ֤àɯÛÏ֤Ôɯ

ôׂɯÛÏ֤ÔɯÉעÛɯÕҖעÊɯÉ֨Õȭɯ3ÙâÕÏɯÛÙҖפÕÎɯÏת×ɯÕҖעÊɯÉ֨ÕɯÊÏ֢àɯÚÈÕÎɯÊâÊɯÒÏÜɯÝᴈÊɯÕÎçÕɯÊâÊÏɯ

ÒÏâÊɯÏÖֶÊɯÉÈàɯÏҔÐȭɯ+ֶ×ɯÓ֠ÐɯÉҖעÊɯÕãàɯÊÏÖɯô־ÕɯÒÏÐɯÉ׀ɯÔֶÛɯ,נÊɯÉ֢ÕɯôҖתÊɯÓãÔɯÚ֠ÊÏȭɯ

3ÙÖÕÎɯÉҖעÊɯÛÐ־×ɯÛÏÌÖȮɯÛÙהÕÎɯÓҖתÕÎɯÝãɯôֶÊɯôÐׂÔɯÉ׀ɯÔֶÛɯÊ׳ÈɯÉ֢ÕɯÒÏ֮ÊɯÎמɯôҖתÊɯßâÊɯôגÕÏɯ

ôׂɯôâÕÏɯÎÐâɯÎÐÈÐɯôÖ֠ÕɯÏҖɯÏזÕÎɯÊ׳ÈɯÝ֬ÛɯÓÐ׆Üȭ 



The 10th IAPW International Conference ñPrinting Wordblock ï Heritage and Technologyò

   

49 

 

  

Hình 1: 5׆ɯÚÐÕÏɯ,נÊɯÉ֢Õɯɯɯ               Hình 2: ,נÊɯÉ֢ÕɯÉגɯÔ׳ÕɯÔױÊɯÕֶÕÎ 

 ÛɯØÜ֢ɯÊÏÖɯÛÏ֤àȯ־*

 Ȱ׳ÊɯÉÈÖɯ×ÏטÊȮɯÊֶÕɯÔᴈÊȮɯÙ÷ÜɯÔטɯÕ֤ÔɯÔגÊɯÉ֢ÕɯÊğÕɯÉנ,ɯטÛɯÚנɯÔֶÛɯÔ׀! -

ÐȮɯטÊȮɯÔױÔɯÕ֤ÔɯÔךȮɯÉÈÖɯÎטÜɯÛ־Üɯà׀ÈɯÕÏÐ׳ɯÊ×תÛɯÏ־àɯËÖɯÚᴈɯÒ׳ɯ×ÏâɯÏגÊɯÉ֢ÕɯÉנ, -

ÔהÛȰ 

- 3ÙהÕÎɯÓҖתÕÎɯÊ׳Èɯ,נÊɯÉ֢ÕɯÉגɯÔ׳ÕɯÔױÊɯÕÏָɯÏҔÕɯÕÏÐ׀ÜɯÚÖɯÝעÐɯ,נÊɯÉ֢ÕɯÒÏĠÕÎɯ

ÉגɯÏҖɯÏ֠ÐȰ 

 ÜɯÔ֢ÕÏȰ׀ɯÛÏãÕÏɯÕÏÐרÊɯËׄɯÝױÕɯÔ׳ɯÔגÊɯÉ֢ÕɯÉנ, -

- *ÏĠÕÎɯÛÏׂɯÚᴄɯËױÕÎɯ,נÊɯÉ֢ÕɯÔ׳ÕɯÔױÊɯôׂɯÐÕɯ֤ÕɯÏÖֶÊɯÚᴄɯËױÕÎɯÊÏÖɯÊâÊɯÔױÊɯ

ôąÊÏɯÒÏâÊȰ 

ÕÎɯÒ÷ɯטÊɯÛÏתÜɯ-ÎÜàׄÕɯôҖ׀ÊɯÉ֢ÕɯÛÙÐנ,ÛɯØÜ֢ɯôâÕÏɯÎÐâɯÊÏÖɯÛÏ֤àɯÕÏᴆÕÎɯÛ֤Ôɯ־*

ÔᴀÊɯôנɯÏҖɯÏזÕÎɯôҖÈɯÙÈ ßᴄɯÓńɯÔ׳ÕɯÔױÊɯÛÏĆɯ,נÊɯÉ֢ÕɯÉגɯÏҖɯÏזÕÎɯÕֶÕÎɯȹÊÏÐ־ÔɯƖƖȮƜǔȺɯ

Ýãɯ,נÊɯÉ֢ÕɯÏҖɯÏזÕÎɯÛÙÜÕÎɯÉĆÕÏɯȹÊÏÐ־ÔɯƛƛȮƖǔȺȭ 

-ÏҖɯÝ֬àȮɯËᴈÈɯÛÏÌÖɯÒ־ÛɯØÜ֢ɯ×ÏäÕɯÊ֤×ɯÊÏ֤ÛɯÓҖתÕÎɯ,נÊɯÉ֢ÕɯÊÏÖɯÛÏ֤àɯÊ֦ÕɯƔƖɯÊ֤×ɯ

ÕךÕÎɯôנɯ/ÈÙÈÓÖÐËɯ!ƛƖɯôׂɯÛÐ־ÕɯÏãÕÏɯßᴄɯÓńɯÉ֢ÖɯÛךÕɯ,נÊɯÉ֢ÕɯÔ׳ÕɯÔױÊɯÓãɯƕƙǔɯÝãɯƖƔǔɯ

ÛҖҔÕÎɯᴀÕÎɯÝעÐɯƖɯÊ֤×ɯôנɯÔ׳ÕɯÔױÊɯÊ׳Èɯ,נÊɯÉ֢ÕɯÓãȯɯÔ׳ÕɯÔױÊɯÛÙÜÕÎɯÉĆÕÏɯÝãɯÔ׳ÕɯÔױÊɯ

ÕֶÕÎȭ 

ƗȭƖɯ*־ÛɯØÜ֢ɯßᴄɯÓńɯ,נÊɯÉ֢ÕɯÉגɯÔ׳ÕɯÔױÊ 

3ÙÖÕÎɯØÜâɯÛÙĆÕÏɯßᴄɯÓńȮɯÕÏĞÔɯÒᴎɯÛÏÜ֬ÛɯôæɯÛÐ־ÕɯÏãÕÏɯßᴄɯÓńɯÉ֢ÖɯÛךÕɯÊÏÖɯÛÖãÕɯÉנɯ

ÕÏᴆÕÎɯÛ֤Ôɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯÉגɯÔ׳ÕɯÔױÊɯÓҖÜɯÛÙᴆɯÛ֠Ðɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯ

ÎÐÈɯ(5ȮɯØÜàɯÛÙĆÕÏɯÛÏᴈÊɯÏÐ׆ÕɯÊâÊɯÉҖעÊɯÕÏҖɯÚÈÜȯ 

Èȭɯ/ÏÈɯÛÙנÕɯÏĞÈɯÊÏ֤Û 

- 3Ð־ÕɯÏãÕÏɯ×ÏÈɯÛÙנÕɯƖɯÊ֤×ɯÕךÕÎɯôנɯ!ƛƖɯÓãɯƕƙɯÝãɯƖƔǔɯÛҖҔÕÎɯᴀÕÎɯÝעÐɯƖɯÊÏ־ɯôנɯ

ßᴄɯÓńɯ,נÊɯÉ֢ÕɯÉגɯÔ׳ÕɯÔױÊȯɯÕֶÕÎɯÝãɯÛÙÜÕÎɯÉĆÕÏȭ 

Éȭɯ"טɯôגÕÏɯ,נÊɯÉ֢ÕɯÛÙÖÕÎɯÛÏķÕÎɯÛ֨Ô 
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"âÊɯÛ֤Ôɯ,נÊɯÉ֢ÕɯÔ׳ÕɯÔױÊɯÊ֦ÕɯôҖתÊɯÊטɯôגÕÏɯÝãɯÛÙÌÖɯÛÙ÷ÕɯÊâÊɯÎÐâɯôרɯÛÙÖÕÎɯÚÜטÛɯ

ØÜâɯÛÙĆÕÏɯÛ֨ÔɯÕÏְÔɯÛÙâÕÏɯÚᴈɯÝÈɯÊÏ֠ÔɯÝãɯÎÐĶ×ɯÊÏÖɯÝÐ׆ÊɯÛÏ֨ÔɯÛÏ֤ÜɯÏĞÈɯÊÏ֤ÛɯôҖתÊɯÛטÐɯ

ôÈȭɯ7־×ɯÊâÊɯÉנɯÎâɯÔ֪Üɯ,נÊɯÉ֢ÕɯÔ׳ÕɯÔױÊɯÊķÕÎɯÕÏĞÔɯÏҖɯÏ֠ÐɯÝãÖɯÊÏÜÕÎɯÔנÛɯÎÐâɯÛÙÌÖɯ

ÛÙÖÕÎɯÛÏķÕÎɯÕÎäÔɯÛ֨Ôȭɯ"֦ÕɯôÐ׀ÜɯÊÏאÕÏɯÚÈÖɯÊÏÖɯÊâÊɯÛ֤Ôɯ,נÊɯÉ֢ÕɯצɯÛÙ֠ÕÎɯÛÏâÐɯÛÏֲÕÎɯ

ôᴀÕÎɯÝãɯÒÏĠÕÎɯÉגɯßĠɯÓ׆ÊÏȮɯÝÈɯÊÏ֠ÔɯÛÙÖÕÎɯÚÜטÛɯØÜâɯÛÙĆÕÏɯßᴄɯÓńȭɯ3Ð־ÕɯÏãÕÏɯÝÈÔɯÎÐᴆɯÊטɯ

ôגÕÏɯÛ֤Ôɯ,נÊɯÉ֢ÕɯÛÙÖÕÎɯÛÏķÕÎɯÛ֨ÔȭɯLÐ׀ÜɯÊÏאÕÏɯÊÏÐ׀ÜɯÊÈÖɯôךÕÎɯô׀ÜɯÎÐᴆÈɯÊâÊɯÛ֤Ôɯ,נÊɯ

É֢Õɯôׂɯô֠ÛɯôҖתÊɯÏÐ׆ÜɯØÜ֢ɯßᴄɯÓńɯÛטÛɯÕÏ֤Ûɯȹ'ĆÕÏɯƗȺȭ 

 

Hình 3: 0ÜâɯÛÙĆÕÏɯßᴄɯÓńɯÉ֢ÖɯÛךÕɯ,נÊɯÉ֢ÕɯÉגɯÔ׳ÕɯÔױÊ 

Êȭɯ7ᴄɯÓńɯÊᴀÕÎɯÏĞÈ 

- 3Ð־ÕɯÏãÕÏɯôלɯËÜÕÎɯËגÊÏɯ!ƛƖɯÝãÖɯÛÙÖÕÎɯÛÏķÕÎɯÛ֨ÔɯÊÏᴀÈɯ,נÊɯÉ֢Õȭɯ-ךÕÎɯôנɯ

ËÜÕÎɯËגÊÏɯÛҖҔÕÎɯᴀÕÎɯÝעÐɯÊ֤×ɯôנɯÔ׳ÕɯÔױÊɯÊ׳Èɯ,נÊɯÉ֢ÕɯôæɯØÜàɯôגÕÏɯצɯÉ֢ÕÎɯƖȭƖȭ 

- LÐ׀ÜɯÊÏאÕÏɯÓҖתÕÎɯËÜÕÎɯËגÊÏɯ!ƛƖɯÚÈÖɯÊÏÖ ×Ï֦Õɯ×ÏąÈɯÛÙ÷Õɯ,נÊɯÉ֢ÕɯÊâÊÏɯÉ׀ɯÔֶÛɯ

ËÜÕÎɯËגÊÏɯÒÏÖ֢ÕÎɯƕÊÔȭɯ 

- 0ÜâɯÛÙĆÕÏɯÕÎäÔɯÛ֨ÔɯôҖתÊɯÛÏᴈÊɯÏÐ׆ÕɯÛÙÖÕÎɯÛÏķÕÎɯÊĞɯÕ֮×ɯô֬àɯÒąÕɯÝãɯצɯôÐ׀Üɯ

ÒÐ׆ÕɯÔĠÐɯÛÙҖפÕÎɯÉĆÕÏɯÛÏҖפÕÎȭɯ0ÜâɯÛÙĆÕÏɯÕÎäÔɯÛ֨ÔɯÒ־ÛɯÛÏĶÊɯÒÏÐɯÉ׀ɯÔֶÛɯ×ÏąÈɯÛÙ÷ÕɯÛ֤Ôɯ

  .Êh B72גÐɯËÜÕÎɯËצÛɯÏÖãÕɯÛÖãÕɯÉעɯÛÏ֤ÔɯҖגÊɯÉ֢ÕɯÉנ,

Ëȭɯ7ᴄɯÓńɯÏÖÕÎɯ×ÏҔÐ 

0ÜâɯÛÙĆÕÏɯÏÖÕÎɯ×ÏҔÐɯÊĞɯôÐ׀ÜɯÒÏÐׂÕɯÕÏְÔɯÏ֠ÕɯÊÏ־ɯÛטÐɯôÈɯÚᴈɯÉÈàɯÏҔÐɯØÜâɯÕÏÈÕÏɯ

Ê׳ÈɯÈÊÌÛÖÕÌɯÓãÔɯÉÐ־ÕɯË֠ÕÎɯ,נÊɯÉ֢ÕȮɯÊױɯÛÏׂɯÊâÊɯÉҖעÊɯÕÏҖɯÚÈÜȯ 

- -ÎÈàɯÚÈÜɯÒÏÐɯØÜâɯÛÙĆÕÏɯÕÎäÔɯÛ֨ÔɯÒ־ÛɯÛÏĶÊȮɯÊâÊɯÛ֤Ôɯ,נÊɯÉ֢ÕɯôҖתÊɯÛÏâÖɯËרɯ

ÒÏזÐɯÛÏķÕÎɯÛ֨ÔɯÝãɯÓҖÜ ÎÐᴆɯÛÙÖÕÎɯÛÏķÕÎɯÕÏᴈÈɯÒąÕɯÕÏְÔɯô֢ÔɯÉ֢ÖɯËÜÕÎɯÔĠÐɯÈÊÌÛÖÕÌɯ

ÉÈàɯÙÈɯÛᴂɯÛᴂɯÛÙâÕÏɯÎäàɯÉÐ־ÕɯË֠ÕÎɯÓע×ɯÉ׀ɯÔֶÛȭɯ3Ð־ÕɯÏãÕÏɯÛÏâÖɯÕÏָɯÕÏãÕÎɯÝãɯß־×ɯÊâÊɯ

Û֤Ôɯ,נÊɯÉ֢ÕɯÝãÖɯÛÙÖÕÎɯÏנ×Ȯɯô֬àɯÒąÕɯÕ֮×ȭ 

- 3Ð־ÕɯÏãÕÏɯôגÕÏɯÒŅɯÔצɯÏנ×ɯÊÏᴀÈɯÔ֪ÜɯƗɯÓ֦ÕɤɯÕÎãàɯôׂɯËÜÕÎɯÔĠÐɯÛÏÖâÛɯÙÈɯÕÎÖãÐȭɯ

ɯôׂɯÈÊÌÛÖÕÌɯÛÏÖâÛɯÙÈɯÛᴂɯÛᴂȭɯ0ÜâɯÛÙĆÕÏɯÏÖÕÎɯ×נɯƕɤƗɯÕ֮×ɯÏצɯÔאɯƕƔɯ×ÏĶÛɯÝãɯÊÏצÐ Ó֦ÕɯÔמ,

×ÏҔÐɯÛÙÖÕÎɯÏנ×ɯÒõÖɯËãÐɯÒÏÖ֢ÕÎɯƛɯÕÎãàȭɯ 
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- 2ÈÜɯØÜâɯÛÙĆÕÏɯÏÖÕÎɯ×ÏҔÐɯÛÙÖÕÎɯÏנ×ȮɯÛÐ־ÕɯÏãÕÏɯÏÖÕÎɯ×ÏҔÐɯÛÖãÕɯÉנɯÊâÊɯÛ֤Ôɯ,נÊɯ

É֢ÕɯÛÙÖÕÎɯÛ׳ɯÏĶÛɯȹÛ׳ɯÊĞɯÓ֮×ɯôֶÛɯÏ׆ɯÛÏטÕÎɯØÜ֠ÛɯÏĶÛȺɯôׂɯËÜÕÎɯÔôi acetone bay ra ngoài. 

*ÐׂÔɯÛÙÈȮɯôÐ׀ÜɯÊÏאÕÏɯÝגɯÛÙąɯÚ֮×ɯß־×ɯ,נÊɯÉ֢ÕɯÛÙÖÕÎɯØÜâɯÛÙĆÕÏɯÏÖÕÎɯ×ÏҔÐɯÕÏְÔɯÛÙâÕÏɯ

ÏÐ׆ÕɯÛҖתÕÎɯÊÖÕÎɯÝ÷ÕÏȮɯÕᴀÛɯÕֺɯ,נÊɯÉ֢Õȭɯ3ÏפÐɯÎÐÈÕɯÏÖÕÎɯ×ÏҔÐɯÛÙÖÕÎɯÛ׳ɯÏĶÛɯÛÙÜÕÎɯÉĆÕÏɯ

ÒÏÖ֢ÕÎɯƕƔɯÕÎãàȭ 

3ÙÖÕÎɯÛÏפÐɯÎÐÈÕɯÏÖÕÎɯ×ÏҔÐɯÛÙÖÕÎɯÛ׳ɯÏĶÛȮɯÚᴄɯËױÕÎɯÊäÕɯôÐ׆ÕɯÛᴄɯôׂɯßâÊɯôגÕÏɯÚᴈɯ

ÛÏÈàɯôלÐɯÒÏטÐɯÓҖתÕÎɯÊ׳Èɯ,נÊɯÉ֢Õȭɯ0ÜâɯÛÙĆÕÏɯÏÖÕÎɯ×ÏҔÐɯÒ־ÛɯÛÏĶÊɯÒÏÐɯÛÏÈàɯôלÐɯÒÏטÐɯ

ÓҖתÕÎɯÛ֤Ôɯ,נÊɯÉ֢ÕɯÎÐᴆÈɯƖɯÓ֦ÕɯÊäÕɯÊÏ÷ÕÏɯÓ׆ÊÏɯÒÏĠÕÎɯØÜâɯƕǔȭɯ-ÏҖɯÝ֬àȮɯÈÊÌÛÖÕÌɯÊÏᴀÈɯ

ÛÙÖÕÎɯ,נÊɯÉ֢ÕɯôæɯÊҔɯÉ֢ÕɯÉÈàɯÏ־ÛɯÙÈɯÕÎÖãÐȭ 

2ÈÜɯØÜâɯÛÙĆÕÏɯßᴄɯÓńɯÏÖâɯÏהÊȮɯÏÖÕÎɯ×ÏҔÐȮɯÊâÊɯÛ֤Ôɯ,נÊɯÉ֢ÕɯÉגɯÔ׳ÕɯôҖתÊɯÝ׆ɯÚÐÕÏɯ

É׀ɯÔֶÛȮɯßᴄɯÓńɯÊâÊɯÝ־ÛɯÕᴀÛȮɯÊ֠ÕÏɯÝãɯÝ־ÛɯÊĠÕɯÛÙķÕÎȭɯ'ĆÕÏɯ֢ÕÏɯÔנÛɯÚטɯØÜâɯÛÙĆÕÏɯÛÏᴈÊɯ

ÕÎÏÐ׆ÔɯôҖתÊɯÔĠɯÛ֢ɯÛÙÖÕÎɯÏĆÕÏɯƘ-6. 

   

                   'ĆÕÏɯƘȯɯ5׆ɯÚÐÕÏɯÉ׀ɯÔֶÛɯ,נÊɯÉ֢Õɯɯɯɯɯɯɯɯɯ'ĆÕÏɯƙȯ 7ᴄɯÓńɯÊ֠ÕÏɯ,נÊɯÉ֢Õ 

 

   

Hình 6: 7ᴄɯÓńɯÝ־ÛɯÊĠÕɯÛÙķÕÎɯÛÙ÷Õɯ,נÊɯÉ֢Õ 

Ìȭɯ7ᴄɯÓńɯÏÖãÕɯÛÏÐ׆ÕɯÉ׀ɯÔֶÛɯ,נÊɯÉ֢Õ 
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+ 7ᴄɯÓńɯÓÖ֠ÐɯÉזɯÏĞÈɯÊÏ֤ÛɯËҖɯÛÏᴂÈ 

"âÊɯÛ֤Ôɯ,נÊɯÉ֢ÕɯôҖתÊɯÝ׆ɯÚÐÕÏɯÉ׀ɯÔֶÛɯÕÏְÔɯÓÖ֠ÐɯÉזɯÏĞÈɯÊÏ֤ÛɯËҖɯÛÏᴂÈɯÛÙÖÕÎɯ

ØÜâɯÛÙĆÕÏɯÉ֢ÖɯØÜ֢ÕȮɯô֢ÔɯÉ֢ÖɯÛąÕÏɯÛÏ֨ÔɯÔᴎɯÝãɯÒÏ֢ɯÕçÕÎɯÚᴄɯËױÕÎȮɯÊâÊɯÉҖעÊɯÉÈÖɯÎךÔȯ 

- 2ᴄɯËױÕÎɯÊÏלÐɯÔ׀ÔȮɯÛçÔɯÉĠÕÎɯÒ־ÛɯÏת×ɯÝעÐɯÈÊÌÛÖÕÌɯÛÐÕÏɯÒÏÐ־ÛɯôׂɯÓÈÜɯÊâÊɯÝגɯÛÙąɯ

ÊĞɯÏĞÈɯÊÏ֤ÛɯËҖɯÛÏᴂÈɯÛÙ÷ÕɯÉ׀ɯÔֶÛɯ,נÊɯÉ֢Õȭɯ+֬×ɯÓ֠ÐɯÕÏÐ׀ÜɯÓ֦Õɯô־ÕɯÒÏÐɯÏĞÈɯÊÏ֤ÛɯÉâÔɯ

ÛÙ÷ÕɯÉ׀ɯÔֶÛɯ,נÊɯÉ֢ÕɯôҖתÊɯÓÖ֠ÐɯÉזɯÏÖãÕɯÛÖãÕȮɯÉ׀ɯÔֶÛɯÛ֤Ôɯ,נÊɯÉ֢ÕɯÒÏĠÕÎɯÉגɯÉĞÕÎȮɯ

ÕÏִÕɯÝĆɯÕ־ÜɯÏĞÈ ÊÏ֤ÛɯÊğÕɯÉâÔɯÛÙ÷ÕɯÉ׀ɯÔֶÛɯÛ֤Ôɯ,נÊɯÉ֢ÕɯÚּɯÎäàɯ֢ÕÏɯÏҖצÕÎɯô־ÕɯØÜâɯ

ÛÙĆÕÏɯÒÏÈÐɯÛÏâÊɯÛÏĠÕÎɯÛÐÕɯȹÒÏ֢ɯÕçÕÎɯÚÈÖɯÊÏױ×ȮɯÐÕɯË֬×ɯÛãÐɯÓÐ׆ÜȺȭɯ 

3ÙÖÕÎɯØÜâɯÛÙĆÕÏɯÕãàȮɯ×Ï֦ÕɯÉױÐɤɯÊֶÕɯÔᴈÊɯÊğÕɯÚĞÛɯÓ֠ÐɯÊĺÕÎɯÚּɯôҖתÊɯÝ׆ɯÚÐÕÏɯÛÙÐ׆Ûɯ

ôׂȭ 

+ 7ᴄɯÓńɯÝ־ÛɯÕᴀÛȮɯÊĠÕɯÛÙķÕÎ 

"âÊɯÛ֤Ôɯ,נÊɯÉ֢ÕɯÚÈÜ ÒÏÐɯôҖתÊɯÝ׆ɯÚÐÕÏɯÉ׀ɯÔֶÛɯÕÏְÔɯÓÖ֠ÐɯÉזɯÏĞÈɯÊÏ֤ÛɯËҖɯÛÏᴂÈȮɯ

Ê֦ÕɯÛÐ־ÕɯÏãÕÏɯßᴄɯÓńɯÊâÊɯÝ־ÛɯÊĠÕɯÛÙķÕÎɯȹÕ־ÜɯÊĞȺɯÝãɯÊâÊɯÝ־ÛɯÕᴀÛȮɯÊâÊɯÉҖעÊɯÉÈÖɯÎךÔȯ 

- 3Ð־ÕɯÏãÕÏɯÒÐׂÔɯÛÙÈȮɯôâÕÏɯÎÐâɯÏÐ׆ÕɯÛÙ֠ÕÎɯÝ־ÛɯÕᴀÛȮɯÝ־ÛɯÊĠÕɯÛÙķÕÎɯÛÙ÷ÕɯÛÖãÕɯÉנɯ

ÕÎɯױɯȹǾƔȮƙÔÔȺɯÊĞɯÛÏׂɯÚᴄɯËזÛɯÕᴀÛɯÕÏ־Ð ÊâÊɯÝעɯÛÏׂȯɯÝױÊɯÉ֢ÕȮɯÓ÷Õɯ×ÏҖҔÕÎɯâÕɯßᴄɯÓńȮɯÊנ,

ÛÙᴈÊɯÛÐ־×ɯÒÌÖɯÌ×ÖßàɯôׂɯÛÙâÔɯÝãɯôÐ׀Õɯô֦àɯÝ־ÛɯÕᴀÛȭɯ5עÐɯÊâÊɯÝ־ÛɯÕᴀÛɯÊĞɯÒąÊÏɯÛÏҖעÊɯÓעÕɯ

ȹȁƔȮƙÔÔȺɯÝãɯÝ־ÛɯÊĠÕɯÛÙķÕÎɯÊ֦ÕɯÚᴄɯËױÕÎɯÏמÕɯÏת×ɯÒÌÖɯÌ×ÖßàɯÝãɯÊÏ֤ÛɯôÐ׀Õɯô֦àɯÕÏְÔɯ

Û֠ÖɯÙÈɯÏמÕɯÏת×ɯÊĞɯôנɯÕÏעÛɯÊÈÖȭɯ3ÏĠÕÎɯÛÏҖפÕÎȮɯÛאɯÓ׆ɯÚᴄɯËױÕÎɯÊÏ֤ÛɯôÐ׀Õɯô֦àȯÒÌÖɯÌ×Ößàɯ

ÓãȯɯƗƔȯƛƔɯÛÏÌÖɯÒÏטÐɯÓҖתÕÎȰ 

- 2ᴄɯËױÕÎɯËױÕÎɯÊױɯÉ֢ȮɯÛÏĆÈɯ×ÏֲÕÎɯôׂɯôҖÈɯÏמÕɯÏת×ɯÒÌÖɯÝãÖɯßᴄɯÓńɯÝ־ÛɯÕᴀÛȮɯÝ־Ûɯ

ÊĠÕɯÛÙķÕÎȭɯ5עÐɯÕÏҖÕÎɯÝ־ÛɯÕᴀÛɯÝãɯÝ־ÛɯÊĠÕɯÛÙķÕÎɯÊĞɯÒąÊÏɯÛÏҖעÊɯÓעÕȮɯÊ֦ÕɯąÛɯÕÏ֤ÛɯƖɯÓ֦Õɯßᴄɯ

ÓńɯôÐ׀Õɯô֦àȮɯÔמÐɯÓ֦ÕɯÊâÊÏɯÕÏÈÜɯƙɯ×ÏĶÛɯôׂɯô֢ÔɯÉ֢ÖɯôנɯÓÐ÷ÕɯÒ־ÛɯÊ׳ÈɯÝ֬ÛɯÓÐ׆Üɯȹ'ĆÕÏɯƛȺȭ 

 

Hình 7: 7ᴄɯÓńɯôÐ׀Õɯô֦àɯÝ־ÛɯÕᴀÛɯÝãɯÝ־ÛɯÊĠÕɯÛÙķÕÎ 
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- 2ÈÜɯƕƔɯ×ÏĶÛɯÒׂɯÛᴂɯÒÏÐɯßᴄɯÓńɯÝ־ÛɯÕᴀÛȮɯÊĠÕɯÛÙķÕÎɯÉְÕÎɯÏמÕɯÏת×ɯÒÌÖɯÌ×ÖßàȮɯÛÐ־Õɯ

ÏãÕÏɯÝ׆ɯÚÐÕÏɯÒÏÜɯÝᴈÊɯßᴄɯÓńɯÉְÕÎɯÛçÔɯÉĠÕÎȮɯÝ֢ÐɯÔ׀ÔɯÕÏְÔɯÓÖ֠ÐɯÉזɯÓҖתÕÎɯÒÌÖɯËҖɯÛÏᴂÈɯ

tr÷ÕɯÉ׀ɯÔֶÛȰ 

- 2ÈÜɯÒÏÐɯÒÌÖɯôĞÕÎɯÙ֮ÕɯÏÖãÕɯÛÖãÕɯȹÚÈÜɯƖƘÏȺȮɯÚᴄɯËױÕÎɯÎÐ֤àɯÕÏâÔɯÔגÕɯȹÓÖ֠ÐɯƘƔƔ-

ƚƔƔȺɯôׂɯßᴄɯÓńɯÏÖãÕɯÛÏÐ׆Õȭɯ3Ð־ÕɯÏãÕÏɯÊÏãɯÕÏָɯÕÏãÕÎȮɯÒÏĠÕÎɯôׂɯ֢ÕÏɯÏҖצÕÎɯô־ÕɯÒÏÜɯ

ÝᴈÊɯÓäÕɯÊ֬ÕɯÊÏÖɯô־ÕɯÒÏÐɯÊĞɯôҖתÊɯÔֶÛɯ×ÏֲÕÎɯôךÕÎɯô׀Üȭ 

 ÊɯÉ֢Õȭנ,ÕÎɯÔàÜɯךÕÎɯÔᴈÊɯÛ֦ÜɯôׂɯßᴄɯÓńɯôױɯÛÏÌÖȮɯÚᴄɯË×־ɯÊĠÕÎɯôÖ֠ÕɯÛÐץ -

 

Hình 8: ,נÊɯÉ֢ÕɯÛÙҖעÊɯȹÈȺɯÝãɯÚÈÜɯÒÏÐɯßᴄɯÓńɯȹÉȺ 

Ƙȭɯ*ֽ3ɯ+4֫- 

3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5ɯôæɯÛÐ־ÕɯÏãÕÏɯ×ÏäÕɯÊ֤×ɯôҖתÊɯÚטɯÓҖתÕÎɯÊâÊɯÛ֤Ôɯ

ÊɯÉ֢Õɯנ,ÊɯÊĞɯÛĆÕÏɯÛÙ֠ÕÎɯÕֶÕÎɯÝãɯÛÙÜÕÎɯÉĆÕÏȮɯÒÏÖ֢ÕÎɯƖȭƜƝƚɯÛ֤ÔȭɯױÕɯÔ׳ɯÔגÊɯÉ֢ÕɯÉנ,

ôҖתÊɯ×ÏäÕɯÛÏãÕÏɯÏÈÐɯÕÏĞÔɯÏҖɯÏזÕÎɯÎךÔȯɯ,נÊɯÉ֢ÕɯÏҖɯÏזÕÎɯÕֶÕÎɯȹÊÏÐ־ÔɯƖƖȮƜǔȺɯÝãɯ

 ÕÎɯôҖÈɯÙÈȭתɯÓҖטÕÎɯÚלÔɯƛƛȮƖǔȺɯÛÙÖÕÎɯÛ־ÕÎɯÛÙÜÕÎɯÉĆÕÏɯȹÊÏÐזÊɯÉ֢ÕɯÏҖɯÏנ,

LæɯÛÐ־ÕɯÏãÕÏɯßᴄɯÓńɯÊᴀÕÎɯÏÖâɯƖȭƙƔƜɯÛ֤Ôɯ,נÊɯÉ֢ÕɯÉגɯÔ׳ÕɯÔױÊȭɯ"âÊɯÛ֤Ôɯ,נÊɯÉ֢Õɯ

ÚÈÜɯØÜâɯÛÙĆÕÏɯßᴄɯÓńɯÏÖâɯÏהÊɯôҖתÊɯÏÖÕÎɯ×ÏҔÐȮɯßᴄɯÓńɯÏÖãÕɯÛÏÐ׆ÕɯȹßᴄɯÓńɯÝ־ÛɯÕᴀÛȮɯÝ־ÛɯÊĠÕɯ

ÛÙķÕÎȮȭȭȺȭɯ*־ÛɯØÜ֢ɯÕãàɯÏÖãÕɯÛÖãÕɯÛҖҔÕÎɯôךÕÎɯÝעÐɯÒ־ÛɯØÜ֢ɯÕÎÏÐ÷ÕɯÊᴀÜɯÛÙ÷ÕɯÔ֪Üɯ,נÊɯ

É֢ÕɯÕÏזɯôҖתÊɯÛÏᴈÊɯÏÐ׆ÕɯÕçÔɯƖƔƕƝȭɯ 

"âÊɯÛ֤Ôɯ,נÊɯÉ֢ÕɯÚÈÜɯØÜâɯÛÙĆÕÏɯßᴄɯÓńɯÏÖâɯÏהÊɯôҖתÊɯÏÖÕÎɯ×ÏҔÐȮɯßᴄɯÓńɯÏÖãÕɯÛÏÐ׆Õɯ

ȹßᴄɯÓńɯÝ־ÛɯÕᴀÛȮɯÝ־ÛɯÊĠÕɯÛÙķÕÎȮȭȭȺȭɯ*־ÛɯØÜ֢ɯÊÏÖɯÛÏ֤àɯôנɯÊᴀÕÎɯÝᴆÕÎɯÊ׳Èɯ,נÊɯÉ֢ÕɯôҖתÊɯ

ÛçÕÎɯÓ÷ÕɯôâÕÎɯÒׂȭɯ,נÊɯÉ֢ÕɯÚÈÜɯÒÏÐɯôҖתÊɯßᴄɯÓńɯÉ֢ÖɯÛךÕɯÝ֪Õɯô֢ÔɯÉ֢ÖɯÒÏ֢ɯÕçÕÎɯÐÕɯË֬×ɯ

Ê׳Èɯ,נÊɯÉ֢Õȭɯ*־ÛɯØÜ֢ɯÊÏÖɯÛÏ֤àɯÊâÊɯÊÏᴆɯÚ֮ÊɯÕõÛȮɯÒÏĠÕÎɯÊĞɯÏÐ׆ÕɯÛҖתÕÎɯÕÏğÌɯÊÏᴆȮɯ×ÏױÊɯ

ÝױɯÛטÛɯÊÏÖɯØÜâɯÛÙĆÕÏɯÚᴄɯËױÕÎɯÒÏÈÐɯÛÏâÊȮɯ×ÏâÛɯÏÜàɯØÜ֢ÕÎɯÉâɯÎÐâɯÛÙגɯÊ׳Èɯ#ÐɯÚ֢Õɯ,נÊɯÉ֢Õɯ

ÛÙÐ׀Üɯ-ÎÜàׄÕȭ 

*-ÎÜךÕɯÏĆÕÏɯ֢ÕÏȯɯ-ÏĞÔɯÛâÊɯÎÐ֢ɯÊÜÕÎɯÊ֤×ȭ 

 

 

 

 



The 10th IAPW International Conference ñPrinting Wordblock ï Heritage and Technologyò

   

54 

 

3ãÐɯÓÐ׆ÜɯtÏÈÔɯÒÏ֢o 

1. L׀ɯâÕɯɁ!֢ÖɯØÜ֢ÕɯÝãɯ×ÏâÛɯÏÜàɯÎÐâɯÛÙגɯÛãÐɯÓÐ׆Üɯ,נÊɯÉ֢Õɯ3ÙÐ׀Üɯ-ÎÜàׄÕɯ- #ÐɯÚ֢Õɯ

ÛҖɯÓÐ׆ÜɯÛÏ־ɯÎÐעÐɂɯËÖɯ3Ï׳ɯÛҖעÕÎɯ"ÏąÕÏɯ×Ï׳ɯ×Ï÷ɯËÜà׆ÛɯÛÏÌÖɯ0Üà־ÛɯôגÕÏɯÚטɯƖƔƝɤ0L-TTg 

ngày 03 ÛÏâÕÎɯƔƖɯÕçÔɯƖƔƕƚȭ 

2. /Ï֠Ôɯ3Ïגɯ'Ü׆Ȯɯ0ÜâɯÛÙĆÕÏɯÉ֢ÖɯØÜ֢ÕɯÝãɯËÐɯÊÏÜàׂÕɯ,נÊɯÉ֢ÕȮɯÊÏäÜɯÉ֢ÕɯÝãɯÊâÊɯ

ÛãÐɯÓÐ׆ÜɯÓҖÜɯÛÙᴆɯÒÏâÊɯÛᴂɯ'Ü־ɯÝ׀ɯ2ãÐɯ&ğÕȮɯ3֠×ɯÊÏąɯ5çÕɯÛÏҖɯ+ҖÜɯÛÙᴆɯ5Ð׆Ûɯ-ÈÔȮɯÚטɯƔƕɤƖƔƔƝɯ

(3). 

3. !âÖɯÊâÖɯÛלÕÎɯÒ־Ûɯ#ᴈɯâÕɯ!֢ÖɯÛךÕɯÒÏ֨ÕɯÊ֤×ɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯ- #ÐɯÚ֢ÕɯÛҖɯ

ÓÐ׆ÜɯÛÏ־ɯÎÐעÐɯÉ֢ÖɯØÜ֢ÕɯÛ֠Ðɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5ɯËÖɯ0ÜᴎɯÉ֢ÖɯÛךÕɯÝçÕɯÏĞÈɯL֠Ðɯ

ÚᴀɯØÜâÕɯ'ÖÈɯ*ŅɯÛãÐɯÛÙתȭ 

4. Christensen M, Kutzke H, Hansen FK (2012). New materials used for the 

consolidation of archaeological wood -past attempts, present struggles, and future 

requirements. J Cult Herit (13S), pp. S183ɬS190. 

5. Endo R, Sugiyama J (2013). Evaluation of cell wall reinforcement in feather 

keratin -treated waterlogged wood as imaged by synchrotron X -ray 

ÔÐÊÙÖÛÖÔÖÎÙÈ×Ïàɯȹϟɯ713ȺȭɯHolzforschung (67), pp. 795ɬ803. 

6. Endo R, Kamei K, Iida I, Yokoyama M, Kawahara Y (2010). Physical and 

mechanical properties of waterlogged wood treated with hydrolyzed feather keratin. 

J Archaeol Sci (37), pp. 1311ɬ1316. 

7. Rowell RM, Barbour RJ (1990). Archaeological wood: properties, chemistry and 

preservation. American Chemical Society, Washington D.C.  

8. Tahira A  (2015). Conservation of archaeological wood using non-reducing sugars. 

East Carolina University, Greenville, USA . 

9. Thanh Duc Nguyen, Yohsei Kohdzuma, Rie Endo, Junji Sugiyama (2018). 

Evaluation of chemical treatments on dimensional stabilization of archaeological 

waterlogged hardwoods obtained from the Thang Long Imperial Citadel site, 

Vietnam. Journal of Wood Science (64), pp. 436ɬ443. 

10. Thanh Duc Nguyen, Soichir o Wakiya, Kazutaka Matsuda, Bui Duy Ngoc, 

Junji Sugiyama, Yohsei Kohdzuma (2018). Diffusion of chemicals into archaeological 

waterlogged hardwoods obtained from the Thang Long Imperial Citadel site, 

Vietnam. Journal of Wood Science (64), pp. 836ɬ844. 

11. Thanh Duc Nguyen, Keita Sakakibara, Tomoya Imai, Yoshinobu Tsujii, 

Yohsei Kohdzuma, Junji Sugiyama (2018). Shrinkage and swelling behavior of 

archaeological waterlogged wood preserved with slightly crosslinked sodium 

polyacrylate. Journal of Wood Science (64), pp. 294ɬ300. 



The 10th IAPW International Conference ñPrinting Wordblock ï Heritage and Technologyò

   

55 

 

THE SPECIES IDENTIFICATION OF WOOD USED TO MAKE THE 

WOODBLOCKS OF NGUYEN DYNASTY STORED AT THE NATIONAL 

ARCHIVES CENTER IV, DA LAT CITY, LAM DONG PROVINCE  

 

Nguyen Duc Thanh 1, Hoang Trung Hieu 1, Nguyen Xuan Hung 2 

1 Research Institute of Forest Industry  

2 National Archives Center IV  

 

This paper presents the results of wood species identification on 1,086 

woodblocks of Nguyen dynasty stored at the National Archives Center IV, the State 

Records and Archives Department of Vietnam. The results showed that there are 02 

wood species, including Sorbus sp. and Diospyros decandra Lour . Preliminary 

assessment results showed that both types of wood are susceptible to fungal attack. 

However, under current storage conditions (RH <65%) the growth of fungi was 

limited. In addition, the woodblocks were made from wood that underwent 

hundreds of years old, so the wood has basically reached a state of dimensional 

stability. Therefore, it is possible to preserve woodblocks made from 02 types of 

wood species under the same storage environment parameters. 

Keywords: Woodbloks of Nguyen dynasty, Wood species identification, 

Disopyros decandra Lour.  

 

*ֽ3ɯ04֡ɯ7:"ɯLב-'ɯ+.;(ɯ&םɯ2ᴃɯ#װ-&ɯ+;,ɯ,ן"ɯ!֡-ɯ31(ֿ4ɯ

 ɯח'/ɯ&( ɯ(5Ȯɯ3';-'ɯ"חɯ3֟(ɯ314-&ɯ3<,ɯ+ҕ4ɯ31ᴅɯ04-׃48&-

L;ɯ+֟3Ȯɯ3ׇ-'ɯ+<,ɯLי-& 

 

-ÎÜàׄÕɯLᴀÊɯ3ÏãÕÏ 1Ȯɯ'ÖãÕÎɯ3ÙÜÕÎɯ'Ð־Ü 1Ȯɯ-ÎÜàׄÕɯ7ÜäÕɯ'ķÕÎ 2 

1 5Ð׆Õɯ-ÎÏÐ÷ÕɯÊᴀÜɯ"ĠÕÎɯÕÎÏÐ׆×ɯÙᴂÕÎ 

2 3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯ0ÜטÊɯÎÐÈɯ(5 

 

BáÖɯÊâÖɯÕãàɯÛÙĆÕÏɯÉãàɯÒ־ÛɯØÜ֢ɯßâÊɯôגÕÏɯÓÖãÐɯÎמɯÛÙ÷ÕɯƕȭƔƜƚɯÛ֤ÔɯÔנÊɯÉ֢ÕɯÛÙÐ׀Üɯ

-ÎÜàׄÕɯôæɯÓ֤àɯÔ֪ÜɯÛᴂɯÊâÊɯÉנɯÚâÊÏɯÏÐ׆ÕɯôÈÕÎɯôҖתÊɯÓҖÜɯÛÙᴆɯÛ֠Ð 3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯ

0ÜטÊɯÎÐÈɯ(5Ȯɯ"ױÊɯ5çÕɯÛÏҖɯÝãɯ+ҖÜɯÛÙᴆɯÕÏãɯÕҖעÊȭɯ0ÜâɯÛÙĆÕÏɯÕÎÏÐ÷ÕɯÊᴀÜɯôæɯßâÊɯôגÕÏɯ

ôҖתÊɯƔƖɯÓÖ֠ÐɯÎמɯȹÎמɯ3ÏᴈÊɯØÜ֢ɯÝãɯÎמɯ3ÏגȺɯÚᴄɯËױÕÎɯôׂɯÊÏ־ɯÛâÊɯÔנÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕȭɯ

ɯÕ֤ÔɯßäÔɯÏ֠Ðȭɯ3ÜàɯÕÏÐ÷ÕȮɯÛÙÖÕÎɯגÜɯËׄɯÉ׀ɯôמɯÊÏÖɯÛÏ֤àɯÊ֢ɯƖɯÓÖ֠ÐɯÎנÛɯØÜ֢ɯôâÕÏɯÎÐâɯÚҔɯÉ־*
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ôÐ׀ÜɯÒÐ׆ÕɯÔĠÐɯÛÙҖפÕÎɯÓҖÜɯÎÐᴆɯÏÐ׆ÕɯÛ֠Ðɯȹ1'ɯǾƚƙǔȺɯÚּɯÏ֠ÕɯÊÏ־ɯÚᴈɯ×ÏâÛɯÛÙÐׂÕɯÊ׳ÈɯÕ֤Ôȭɯ

-ÎÖãÐɯÙÈȮɯÔנÊɯÉ֢ÕɯôҖתÊɯÊÏ־ɯÛâÊɯÛᴂ ÎמɯôæɯÊĞɯÛÜלÐɯôפÐɯÏãÕÎɯÛÙçÔɯÕçÔȮɯÕ÷ÕɯÝ׀ɯÊҔɯÉ֢Õɯ

ÛÏĆɯÎמɯôæɯô֠ÛɯÛÙ֠ÕÎɯÛÏâÐɯÊäÕɯÉְÕÎȮɯלÕɯôגÕÏȭɯ#ÖɯôĞȮɯÊĞɯÛÏׂɯÓҖÜɯÎÐᴆɯÔנÊɯÉ֢ÕɯÓãÔɯÛᴂɯƔƖɯ

ÓÖ֠ÐɯÎמɯÛÙÖÕÎɯÊķÕÎɯôÐ׀ÜɯÒÐ׆ÕɯÛÏĠÕÎɯÚטɯÔĠÐɯÛÙҖפÕÎɯÉ֢ÖɯØÜ֢Õȭ 

3ᴂɯÒÏĞÈȯɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕȮɯ7âÊɯôגÕÏɯÓÖãÐɯÎמȮɯ&מɯ3Ïגȭɯ 

 

ƕȭɯ&(ס(ɯ3'(ׅ4 

ÐɯÒŅɯ/Ï֬ÛɯפÐɯ+ńɯȹƕƔƕƔ-ƕƖƖƙȺȭɯLäàɯÓãɯÛÏפÕɯÛᴂɯô׆Ûɯ-ÈÔɯßÜ֤ÛɯÏÐ׆ɯ5ÐצÊɯÉ֢ÕɯôׂɯÐÕɯנ,

ÎÐâÖɯôҖתÊɯÛÙÜà׀ÕɯÉâɯÚäÜɯÙנÕÎɯצɯ5Ð׆Ûɯ-ÈÔɯÛÏÌÖɯôĞɯÒᴎɯÛÏÜ֬ÛɯÐÕɯ֤ÕɯÉְÕÎɯÔנÊɯÉ֢ÕɯÊĺÕÎɯ

ôҖתÊɯᴀÕÎɯËױÕÎɯ×ÏâÛɯÛÙÐׂÕɯÛÏÌÖȭɯ3Ï־ɯÒᴌɯ5(((ɯ- 7(5ȮɯÕÎÏ׀ɯÐÕɯÔנÊɯÉ֢ÕɯôæɯôֶÛɯôҖתÊɯ

ÕÏᴆÕÎɯÛÏãÕÏ ÛᴈÜɯÓעÕȭɯ-çÔɯ'ҖÕÎɯ+ÖÕÎɯÛÏᴀɯƛɯȹƕƖƝƝȺ, ÝÜÈɯ3Ù֦ÕɯÊÏÖɯÐÕɯÊâÊɯ/Ï֬ÛɯÎÐâÖɯ

×Ïâ×ɯÚҖȮɯL֠ÖɯÛÙҖפÕÎɯÛäÕɯÝçÕȮɯÊĠÕÎɯÝçÕɯÊâÊÏɯÛÏᴀÊɯÉÈÕɯÉטɯÊÏÖɯÛÏÐ÷ÕɯÏ֠ȭɯ-çÔɯL֠Ðɯ

*ÏâÕÏɯÛÏᴀɯƚɯȹƕƗƕƝȺ, /Ïâ×ɯ+ÖÈɯÐÕɯƙȭƔƔƔɯÊÜטÕɯÒÐÕÏɯL֠ÐɯÛ֠ÕÎɯÓҖÜɯצɯÝÐ׆Õɯ0ÜŅÕÏɯ+äÔȭɯ

L־ÕɯÛÏפÐɯ+÷ɯÕÎÏ׀ɯÐÕɯÒÏĠÕÎɯÊğÕɯÉĞ Ïָ×ɯÛÙÖÕÎɯÊâÊɯÕÏãɯÊÏķÈɯÝãɯËÖɯÕÏÜɯÊ֦ÜɯÝ׀ɯÚâÊÏɯÊÏÖɯ

ÊâÊɯÚᴈɯÕÎÏÐ׆×ɯÎÐâÖɯËױÊɯÝãɯÝçÕɯÏÖâɯÕÎãàɯÊãÕÎɯÓעÕȮɯôæɯÏĆÕÏɯÛÏãÕÏɯÔנÛɯÛÙÜÕÎɯÛäÔɯÐÕɯ

ÚâÊÏɯÊÏÖɯÊ֢ɯÕҖעÊȭɯ3ÙÜÕÎɯÛäÔɯ֤àɯÒÏĠÕÎɯÕְÔɯÛÙÖÕÎɯÒÐÕÏɯÛÏãÕÏɯ3ÏçÕÎɯ+ÖÕÎȮɯÒÏĠÕÎɯ

×ÏױɯÛÏÜנÊɯÔנÛɯÊҔɯÚצɯÛĠÕɯÎÐâÖɯÔãɯÓãɯÏÈÐɯÓãÕÎɯÔÐ׀ÕɯôךÕÎɯÉְÕÎȮɯÛÏÜנÊɯ×Ï׳ɯ'֠ɯ'ךÕÎɯ

Ê׳ÈɯÛÏᴂÈɯÛÜà÷Õɯ'֢Ðɯ#ҖҔÕÎȭ 

-çÔɯL֠Ðɯ!֢ÖɯÛÏᴀɯƗɯȹƕƘƘƖȺȮɯ+ҖҔÕÎɯ-ÏҖɯ'נÊɯÕÎҖפÐɯÓãÕÎɯ'ךÕÎɯ+ÐׄÜȮɯÏÜà׆Õɯ

3ÙҖפÕÎɯ3äÕȮɯ×Ï׳ɯ'֠ɯ'ךÕÎɯô֬ÜɯÛÏâÔɯÏÖÈɯÛÙÖÕÎɯÒŅɯÛÏÐɯ3Ð־ÕɯÚᴎɯÒÏÖÈɯ-ÏäÔɯ3Ü֤Ûȭɯ-çÔɯ

ƕƘƘƗȮɯ+ҖҔÕÎɯ-ÏҖɯ'נÊɯôҖתÊɯÊᴄɯôÐɯÚÈÕÎɯßᴀɯÕÏãɯ,ÐÕÏȮɯƕƚɯÕçÔɯÚÈÜɯĠÕÎɯÓ֠ÐɯôÐɯÛÐ־×ɯÓ֦Õɯ

ÛÏᴀɯÏÈÐȭɯwÕÎɯôæɯÛÏᴂÈɯÒ־ɯÝãɯ×ÏâÛɯÏÜàɯÕÎÏ׀ɯÐÕɯÊ׳Èɯô֤ÛɯÕҖעÊȮɯÏהÊɯÏזÐɯÛÏ÷ÔɯÒᴎɯÛÏÜ֬ÛɯÊ׳Èɯ

ÕҖעÊɯÕÎÖãÐɯÛÙÖÕÎɯÊâÊɯÓ֦ÕɯôÐɯÚᴀȮɯßäàɯËᴈÕÎɯÛÏãÕÏɯÊĠÕÎɯÕÎÏ׀ɯÐÕɯÔנÊɯÉ֢ÕɯÕÎÈàɯÛ֠ÐɯØÜ÷ɯ

ÏҖҔÕÎɯÔĆÕÏȮɯÛÙÜà׀ÕɯÊÏÖɯËäÕɯÊâÊɯÓãÕÎɯ+ÐׄÜɯ3ÙãÕÎȮɯ'ךÕÎɯ+ױÊȮɯ*ÏÜ÷ɯ+ÐׄÜ (nay là xã 

3äÕɯ'ҖÕÎȮɯÏÜà׆Õɯ3ᴀɯ+נÊȮɯÛאÕÏɯ'֢Ðɯ#ҖҔÕÎȺȭ *ÏĠÕÎɯÉÈÖɯÓäÜɯÚÈÜɯÕÎÏ׀ɯÒÏ֮ÊɯÝãɯÕÎÏ׀ɯÐÕɯ

ÚâÊÏɯצɯôäàɯÕלÐɯÛÐ־ÕÎȮɯô֢ÔɯôҖҔÕÎɯÝÐ׆ÊɯÒÏ֮ÊɯÐÕɯÕÏᴆÕÎɯÉנɯÚâÊÏɯôךɯÚנɯÊ׳Èɯô֤ÛɯÕҖעÊȭɯwÕÎɯ

+ҖҔÕÎɯ-Ïᴆɯ'נÊɯôҖתÊɯÛĠÕɯÛÏפɯÓãɯÛלɯÚҖɯÊ׳ÈɯÕÎÏ׀ɯÐÕɯÉ֢ÕɯÒÏ֮ÊɯÎמȭɯL־ÕɯÛÏ־ɯÒᴌɯƕƝȮɯצɯ5Ð׆t 

-ÈÔɯôæɯÊĞɯÛעÐɯƗƕƜɯÊҔɯÚצɯÐÕɯÒÏ֮ÊɯÎמɯȻ8].  

-ÏᴆÕÎɯÉנɯÔנÊɯÉ֢ÕɯÏÐ׆ÕɯÊğÕɯÓҖÜɯÎÐᴆɯÝעÐɯÚטɯÓҖתÕÎɯÓעÕɯצɯ5Ð׆Ûɯ-ÈÔɯôĞɯÓãɯÉנɯ,נÊɯ

É֢ÕɯÛ֠Ðɯ"ÏķÈɯ5ĉÕÏɯ-ÎÏÐ÷ÔɯÝãɯÊÏķÈɯ!לɯLãɯȹÛאÕÏɯ!֮Êɯ&ÐÈÕÎȺȮɯÉנɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯ

ôҖתÊɯÓҖÜɯÎÐᴆɯÛ֠Ðɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯ0ÜטÊɯÎÐÈɯ(5- (Thành phטɯLãɯ+֠ÛȮɯÛאÕÏɯ+äÔɯLךÕÎȺȮɯ

Éנɯ,נÊɯÉ֢ÕɯɁ"לɯ"ÏäÜɯ/Ïâ×ɯ5äÕɯ/Ï֬ÛɯÉ֢ÕɯÏ֠ÕÏɯÕÎᴆɯÓױÊɂɯÛ֠ÐɯÊÏķÈɯ#äÜɯȹÛאÕÏɯ!֮Êɯ-ÐÕÏȺɯ

[2], [4], [5], [9]. 

"âÊɯÓÖ֠ÐɯÎמɯËķÕÎɯôׂɯÒÏ֮ÊɯÝâÕɯÐÕɯÚâÊÏɯ,נÊɯÉ֢ÕɯÉְÕÎɯÊÏᴆɯ'âÕɯÝãɯÊÏᴆɯ-ĠÔɯôæɯ

ÛᴂÕÎɯôҖתÊɯÕÏ֮Êɯô־ÕɯÛÙÖÕÎɯÔנÛɯÚטɯÚâÊÏɯÊÏąÕÏɯÚᴄɯÛÏפÐɯ-ÎÜàׄÕȰɯÛÙÖÕÎɯôĞɯÊĞɯÎמɯ3ÏגȮɯÎמɯ

+÷ȮɯÎמɯ3âÖɯȻ3ȼɯÝãɯÔנÛɯÓÖ֠ÐɯÎמɯÒÏâÊɯÔãɯÕÏÐ׀ÜɯÕÎҖפÐɯÊÏҖÈɯÉÐ־Ûɯô־ÕȮɯôĞɯÓãɯÎמɯÊäàɯ+ךÕÎɯ
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Ôᴀc. #ҖעÐɯÛÙÐ׀Üɯ-ÎÜàׄÕɯÛÏҖɯÛגÊÏɯÊĞɯÎÏÐɯÊÏõ×ɯÝ׀ɯÔנÛɯÓÖ֠ÐɯÊäàɯÊÏÜà÷ÕɯËķÕÎɯÓãÔɯÝâÕɯ

ÐÕɯôĞɯÓãɯÊäàɯ+ךÕÎɯÔᴀÊȮɯÏÈàɯÊğÕɯôҖתÊɯÎהÐɯÓãɯÊäàɯ3ÏᴂÕÎɯÔᴀÊȮɯÊäàɯ-ÏÈɯôךÕÎɯ,נÊȮɯôҖתÊɯ

×ÏäÕɯÉטɯצɯÔנÛɯÚטɯÛאÕÏɯÔÐ׀Õɯ3ÙÜÕÎɯ- Tây Nguyên.  

3ÏÌÖɯ"ÏäÜɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕȮɯÝãÖɯÛÏפÐɯ3ᴈɯLᴀÊȮɯÚᴄɯØÜâÕɯÛ֤ÜɯÛÙĆÕÏɯÝ׀ɯÝÐ׆ÊɯÒÏ֮Êɯ

ÐÕɯÊâÊɯÚâÊÏɯ-ÎᴈɯÊÏ־ɯÛÏÐɯÚҔɯÛ֬×ȮɯL֠Ðɯ-ÈÔɯÛÏᴈÊɯÓױÊɯÊÏąÕÏɯÉÐ÷Õɯô׆ɯÛÈÔɯÒᴌɯÊĞɯÝÐ־Ûȯɯ-Èàɯ

ÒÐׂÔɯÛÏ֤àɯÉ֢ÕɯÔ֪ÜɯÊÜטÕɯÛÏᴈÊɯÓױÊɯÎךÔɯƕȭƝƔƔɯÛÙÈÕÎȮɯÊ֦ÕɯËķÕÎɯƝƝƙɯÛ֤ÔɯÎמɯ3ÏגɯȻ10]. 

-ÏҖɯÝ֬àȮɯÛÏÌÖɯÊâÊɯÛãÐɯÓÐ׆ÜɯÛÏÈÔɯÒÏ֢ÖɯÊÏÖɯÛÏ֤àȯɯÎמɯôׂɯÓãÔɯ,נÊɯÉ֢ÕɯÊĞɯÛÏׂɯÓãɯÎמɯ

3ÏגȮɯÎמɯ+÷ȮɯÎמɯ3âÖɯÏÖֶÊɯÎמɯ3ÏᴂÕÎɯÔᴀÊȭɯ3ÜàɯÕÏÐ÷ÕȮɯÊ֦Õɯ×Ï֢ÐɯÛÐ־ÕɯÏãÕÏɯ×ÏäÕɯÛąÊÏɯÊ֤Üɯ

Û֠ÖɯÊ׳ÈɯÊâÊɯÔ֪ÜɯôׂɯÓãÔɯÊҔɯÚצɯÒÏÖÈɯÏהÊɯßâÊɯôגÕÏɯÓÖ֠ÐɯÎמ. 

-çÔɯƖƔƔƝȮɯÕÎãÕÏɯÓҖÜɯÛÙᴆɯôæɯÉ֮Ûɯô֦ÜɯÊĞɯÚᴈɯØÜÈÕɯÛäÔɯÝ׀ɯôגÕÏɯËÈÕÏɯÛ÷ÕɯÕÏᴆÕÎɯ

ÓÖ֠ÐɯÎמɯôׂɯÓãÔɯÔנÊɯÉ֢ÕȮɯôׂɯÛᴂɯôĞɯÊĠÕÎɯÛÙĆÕÏɯɁ-ÎÏÐ÷ÕɯÊᴀÜɯÊҔɯÚצɯÒÏÖÈɯÏהÊɯôׂɯÉ֢ÖɯØÜ֢Õɯ

ÛãÐɯÓÐ׆Üɯ,נÊɯÉ֢Õɂ Ê׳Èɯ-ÎÜàׄÕɯ3Ïגɯ'ãɯôҖתÊɯÛÏᴈÊɯÏÐ׆ÕɯôׂɯÛĆÔɯÏÐׂÜɯÝ׀ɯÕÏᴆÕÎɯÓÖãÐɯÎמɯ

ÊĞɯÛÏׂɯôҖתÊɯÚᴄɯËױÕÎɯôׂɯÒÏ֮Êɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯÝãɯÔנÛɯÚטɯôֶÊɯÛąÕÏɯÊ׳ÈɯÎמɯȻ3]. 

ɯÚᴄɯמÊɯÓÖ֠ÐɯÎתÕÏɯôҖגÜɯ-ÎÜàׄÕɯôæɯßâÊɯô׀ÊɯÉ֢ÕɯÛÙÐנɯÔטÛɯÚנÛɯØÜ֢ɯÕÎÏÐ÷ÕɯÊᴀÜɯÛÙ÷ÕɯÔ־*

ËױÕÎɯôׂɯÊÏ־ɯÛâÊɯÔנÊɯÉ֢ÕɯÓãɯÎמɯ3Ïגȭɯ!÷ÕɯÊ֠ÕÏɯôĞȮɯÕÏĞÔɯÕÎÏÐ÷ÕɯÊᴀÜɯÊĺÕÎɯßâÊɯôגÕÏɯ

ÔנÛɯÚטɯÛąÕÏɯÊÏ֤ÛɯÊҔɯÓńɯÏĞÈɯÊ׳ÈɯÔנÊɯÉ֢ÕɯÕÏְÔɯôâÕÏɯÎÐâɯÏÐ׆ÕɯÛÙ֠ÕÎɯÉ֢ÖɯØÜ֢ÕɯÊ׳ÈɯÔנÊɯ

É֢Õȭ 

!âÖɯÊâÖɯÕãàɯÛÙĆÕÏɯÉãàɯÒ־ÛɯØÜ֢ɯÕÎÏÐ÷ÕɯÊᴀÜɯÛÏÜנÊɯÕÏÐ׆ÔɯÝױɯɁ-ÎÏÐ÷ÕɯÊᴀÜȮɯßäàɯ

ËᴈÕÎɯÎÐ֢Ðɯ×Ïâ×ɯÏÖãÕɯÛÏÐ׆ÕɯÔĠÐɯÛÙҖפÕÎɯÓҖÜɯÛÙᴆɯÔנÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɂ ËÖɯ5Ð׆Õɯ

-ÎÏÐ÷ÕɯÊᴀÜɯ"ĠÕÎɯÕÎÏÐ׆×ɯÙᴂÕÎɯÝãɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯ0ÜטÊɯÎÐÈɯ(5ɯÛÏᴈÊɯÏÐ׆Õȭ 

 

Ɩȭɯ,װ"ɯ3(P4ɯ5;ɯ/'ҕғ-&ɯ/':/ɯ3'ᴇ"ɯ'(ׅ- 

2.1. Mױc tiêu thᴈc hi׆n 

- 7âÊɯôגÕÏɯôҖתc loài gמ sᴄ dױÕÎɯô ׂch־ tác 1.086 t֤m mנc b֢ n tri׀u Nguy nׄ l y֤ m u֪ 

tᴂ các bנ sách hi׆ÕɯôÈÕÎɯôҖתÊɯÓҖÜɯÛÙᴆ t Ð֠ɯÛÙÜÕÎɯÛäÔɯÓҖÜɯÛÙᴆ quטc gia IV; 

 

ƖȭƖȭɯ/ÏҖҔÕÎɯ×Ïâ×ɯthᴈc hi׆n 

ƖȭƖȭƕȭɯ/ÏҖҔÕÎɯ×Ïâ×ɯÒÐÔׂɯÛÙÈɯô ׂphân lo i֠ ch׳ng lo i֠ gמ 

!ҖעÊɯƕȭ +ᴈÈɯÊÏהÕɯÔ֪ÜɯÒÐׂÔɯÛÙÈȭ 

,֪ÜɯÒÐׂÔɯÛÙÈɯôҖתÊɯÊÏהÕɯÛÏÌÖɯ×ÏҖҔÕÎɯ×Ïâ×ɯÊÏהÕɯÕÎ֪ÜɯÕÏÐ÷ÕɯÒ־ÛɯÏת×ɯÝעÐɯÊÏהÕɯ

Ô֪ÜɯôֶÊɯÉÐ׆Ûȭ 

"ÏהÕɯÕÎ֪ÜɯÕÏÐ÷ÕȯɯÊçÕɯÊᴀɯÝãÖɯÚטɯÓҖתÕÎɯ,נÊɯÉ֢ÕɯÊĞɯÛÙÖÕÎɯÛᴂÕÎɯÉנɯÚâÊÏɯôׂɯØÜà־Ûɯ

ôגÕÏ Ó֤àɯÔ֪ÜɯÒÐׂÔɯÛÙÈȭɯ2טɯÓҖתÕÎɯÔ֪ÜɯÉְÕÎɯƖƔǔɯÚטɯÓҖתÕÎɯ,נÊɯÉ֢ÕɯÊĞɯÛÙÖÕÎɯÛᴂÕÎɯÉנɯ

ÚâÊÏȭɯ"âÊɯÔ֪ÜɯôҖתÊɯÓ֤àɯÛÏÌÖɯÛÏᴀɯÛᴈɯƕȮɯƙȮɯƕƔȮɯƕƙɯÊ׳Èɯ,נÊɯÉ֢ÕɯÛÙÖÕÎɯÛᴂÕÎɯÉנɯÚâÊÏȭɯ 
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"ÏהÕɯÔ֪ÜɯôֶÊɯÉÐ׆Ûȯɯ3ÙÖÕÎɯØÜâɯÛÙĆÕÏɯÓ֤àɯÔ֪ÜɯÕÎ֪ÜɯÕÏÐ÷ÕɯÊ׳ÈɯÛᴂÕÎɯÉנɯÚâÊÏȮɯÊâÊɯ

Ô֪ÜɯÊĞɯÒąÊÏɯÛÏҖעÊȮɯÏĆÕÏɯË֠ÕÎɯÒÏâÊɯÝעÐɯÕÏᴆÕÎɯ,נÊɯÉ֢ÕɯÒÏâÊɯÛÙÖÕÎɯÉנɯÚâÊÏɯÏÖֶÊɯÉגɯ

ÊĠÕɯÛÙķÕÎȮɯÕ֤ÔɯÛ֤ÕɯÊĠÕÎɯÚּɯôҖתÊɯÊÏהÕɯÉלɯÚÜÕÎɯÓãɯÕÏᴆÕÎɯÔ֪ÜɯôֶÊɯÉÐ׆Ûȭ 

!ҖעÊɯƖȭ "ÏÜ֨ÕɯÉגɯÔֶÛɯØÜÈÕɯÚâÛȭ 

#ҖעÐɯâÕÏɯÚâÕÎɯôöÕɯôÐ׆ÕȮɯØÜÈÕɯÚâÛɯÛᴂÕÎɯ,נÊɯÉ֢ÕɯôׂɯßâÊɯôגÕÏɯÊâÊɯÏҖעÕÎɯÊ֤ÜɯÛ֠Öɯ

ȹÏҖעÕÎɯËהÊɯÛÏעȮɯÏҖעÕÎɯÕÎÈÕÎɯÛÏעȺɯôׂɯÛĆÔɯÝגɯÛÙąɯÛ֠ÖɯÔֶÛɯÊ֮ÛɯôׂɯØÜÈÕɯÚâÛȭɯ"ÏהÕɯÔנÛɯ

ÝãÐɯÝגɯÛÙąɯצɯÔנÛɯÔֶÛɯÊ֠ÕÏɯÔ֪ÜɯÝÜĠÕÎɯÎĞÊɯÏÖֶÊɯÎ֦ÕɯÕÏҖɯÝÜĠÕÎɯÎĞÊɯÛÙ÷ÕɯÊ֠ÕÏɯÉ÷ÕȮɯÔֶÛɯ

ÚÈÜɯÊ׳ÈɯÛ֤Ôɯ,נÊɯÉ֢ÕɯÏÖֶÊɯ×Ï֦ÕɯÎמɯÒÏâÊɯÕÏҖÕÎɯÒÏĠÕÎɯÒÏ֮ÊɯÊÏᴆɯÏÖֶÊɯÎÏÐɯÊâÊɯÒńɯÏÐ׆Üɯ

ÒÏâÊɯÊ׳Èɯ,נÊɯÉ֢ÕȮɯÒÏĠÕÎɯÓãÔɯ֢ÕÏɯÏҖצÕÎɯɯô־ÕɯÛąÕÏɯÛÖãÕɯÝָÕɯÊ׳Èɯ,נÊɯÉ֢Õȭɯ2ᴄɯËױÕÎɯ

ËÈÖɯÊ֮ÛɯÛÐ÷ÜɯÉ֢ÕɯôׂɯÎהÛɯÉזɯÔנÛɯÓע×ɯÎמɯÔזÕÎɯÏÖֶÊɯÊĞɯËąÕÏɯÔᴈÊɯÐÕɯÉ÷ÕɯÕÎÖãÐɯÚÈÖɯÊÏÖɯ

ÓנɯÙĢɯÔנÛɯËÐ׆ÕɯÛąÊÏɯÎמɯÛÏ֬ÛɯÒÏÖ֢ÕÎɯƙɯßɯƙɯÔÔɯȹÔֶÛɯÊ֮ÛɯôׂɯØÜÈÕɯÚâÛȺȭɯ#ÈÕÏɯÚâÊÏɯ,נÊɯ

É֢ÕɯôҖתÊɯÊÏהÕɯÓ֤àɯÔ֪ÜɯôҖתÊɯÛלÕÎɯÏת×ɯצɯ/ÏױɯÓױÊȭ 

!ҖעÊɯƗȭ 0ÜÈÕɯÚâÛɯÝãɯ×ÏäÕɯÓÖ֠Ðȭ 

0ÜÈÕɯÚâÛɯÔֶÛɯÊ֮ÛɯÛÙ÷ÕɯÉְÕÎɯÔ֮ÛɯÛÏҖפÕÎɯÝעÐɯÚᴈɯÏמɯÛÙתɯÊ׳ÈɯÒąÕÏɯÓĶ×ɯÊ֦ÔɯÛÈàɯÊĞɯ

ôנɯ×ÏĞÕÎɯô֠Ðɯƕƙßɯô־ÕɯƗƔßȭɯ 

2ᴄɯËױÕÎɯ×ÏҖҔÕÎɯ×Ïâ×ɯÚÖɯÚâÕÏɯôֶÊɯôÐׂÔɯÊ֤ÜɯÛ֠ÖɯÛÏĠɯô֠ÐɯȹÏĆÕÏɯË֠ÕÎȮɯÒąÊÏɯÛÏҖעÊȮɯ

ÏĆÕÏɯÛÏᴀÊɯÚ֮×ɯß־×ɯÊ׳ÈɯÔ֠ÊÏɯÎמȮɯÛ־ɯÉãÖɯÔĠɯÔ׀Ôɯß־×ɯËהÊɯÛÏäÕɯÊäàɯÝãɯÛÐÈɯÎמȺɯôׂɯß־×ɯ

ÕÏĞÔɯÊâÊɯ,נÊɯÉ֢ÕɯÊĞɯÊâÊɯôֶÊɯôÐׂÔɯÊ֤ÜɯÛ֠ÖɯÛÏĠɯô֠ÐɯÎÐטÕÎɯÕÏÈÜɯÝ׀ɯÊķÕÎɯÔנÛɯÊÏ׳ÕÎɯ

ÓÖ֠ÐɯÎמ.  

ƖȭƖȭƖȭɯ/ÏҖҔÕÎɯ×Ïâ×ɯÓy֤ m Ü֪ɯÎÐâÔɯôגnh 

2ÈÜɯÒÏÐɯ×ÏäÕɯÓÖ֠Ðɯ,נÊɯÉ֢ÕɯÛÏÌÖɯÊÏ׳ÕÎɯÓÖ֠ÐɯÎמȮɯÛÐ־ÕɯÏãÕÏɯÓ֤àɯÔ֪ÜɯÕÎ֪ÜɯÕÏÐ÷Õɯ

ôׂɯÛÐ־ÕɯÏãÕÏɯ×ÏäÕɯÛąÊÏɯצɯÊ֤×ɯôנɯÏÐׂÕɯÝÐȭ 

ɯôׂɯÒÐׂÔɯÛÙÈɯÊ֤ÜɯÛ֠ÖɯÛÏĠɯô֠ÐɯȹÔֶÛɯנÛɯÚҔɯÉהɯÛÙąɯôæɯÎגÊɯÉ֢ÕȮɯÛ֠ÐɯÕÏᴆÕÎɯÝנ,ÐɯמɯÔץ

Ê֮ÛɯÕÎÈÕÎɯÛÏעɯÝãɯÔֶÛɯÛÐ־×ɯÛÜà־ÕȺȮɯËķÕÎɯËÈÖɯÊ֮ÛɯÛÐ÷ÜɯÉ֢ÕɯȹÓҖרÐɯËÈÖɯÓÖ֠Ðɯ Ɨƙɯ-Feather 

,ÐÊÙÖÛÖÔÌɯ!ÓÈËÌȮɯ-Ï֬Ûɯ!֢ÕȺɯÎהÛɯÓ֤àɯÙÈɯÔנÛɯÚטɯÓâÛɯÕÏזɯÝãɯÔזÕÎɯô׀ÜȮɯÚÈÖɯÊÏÖɯÕÏᴆÕÎɯ

Ý־ÛɯÎהÛɯąÛÓãÔɯ֢ÕÏɯÏҖצÕÎɯô־ÕɯÚᴈɯÕÎÜà÷ÕɯÝָÕɯÊ׳Èɯ,נÊɯÉ֢ÕɯÝãɯÕÏᴆÕÎɯÓâÛɯÔזÕÎɯôæɯÎהÛɯ

ÙÈɯÒÏĠÕÎɯÉגɯÝרȭɯ"âÊɯÓâÛɯÊ֮ÛɯÔזÕÎɯÊÏÖɯÛᴂÕÎɯ,נÊɯÉ֢ÕɯôҖתÊɯÎהÐɯÓãɯÔ֪ÜɯÎÐâÔɯôגÕÏɯÊĞɯôנɯ

ËãàɯÛÙÜÕÎɯÉĆÕÏɯÒÏÖ֢ÕÎɯÛᴂɯƖƔϟÔɯô־ÕɯƗƔϟÔȭɯ"âÊɯÓâÛɯÔזÕÎɯÛÙ÷ÕɯôҖתÊɯÛÏÜɯÛÏ֬×ɯÝãɯôҖתÊɯ

É֢ÖɯØÜ֢ÕɯÛÙÖÕÎɯÛĶÐɯÕÐɯÓĠÕÎɯáÐ××ÌÙɯÊķÕÎɯÝעÐɯÌÛÐÒÌÛɯÎÏÐɯÒńɯÏÐ׆ÜɯÊ׳ÈɯÔ֪ÜɯÛÏÌÖɯÚטɯÏÐ׆Üɯ

Ê׳Èɯ,נÊɯÉ֢Õȭɯ3ÖãÕɯÉנɯÚטɯÔ֪ÜɯÎÐâÔɯôגÕÏɯôҖתÊɯÔÈÕÎɯÝ׀ɯ/ÏğÕÎɯÛÏąɯÕÎÏÐ׆ÔɯÊ׳Èɯ5Ð׆Õɯ

-ÎÏÐ÷ÕɯÊᴀÜɯ"ĠÕÎɯÕÎÏÐ׆×ɯÙᴂÕÎɯôׂɯ×ÏäÕɯÛąÊÏȭ 

ƖȭƖȭƖȭƕȭɯ"ÏÜ֨ÕɯÉגɯÔ֪ÜɯØÜÈÕɯÚâÛɯÏÐׂÕɯÝÐ 

3ᴂɯÔמÐɯÔ֪ÜɯÎÐâÔɯôגÕÏȮɯÊÏהÕɯÙÈɯÕÏᴆÕÎɯÓâÛɯÊ֮Ûɯô׳ɯôÐ׀ÜɯÒÐ׆ÕɯÊÏÖɯØÜÈÕɯÚâÛɯÛÙ÷Õɯ

ÔֶÛɯÊ֮ÛɯÕÎÈÕÎɯÝãɯÔֶÛɯÊ֮ÛɯÛÐ־×ɯÛÜà־ÕɯȹËÐ׆ÕɯÛąÊÏɯÛטÐɯÛÏÐׂÜɯÒÏÖ֢ÕÎɯƙɯÔÔ2ȰɯÊĞɯôנɯÔזÕÎɯ

ÛҖҔÕÎɯôטÐɯô׀ÜȰɯÒÏĠÕÎɯÉגɯÝרȮɯÎ֬×ȮɯÉÐ־ÕɯË֠ÕÎȺȭ 
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ÊɯËãÕɯÓ÷ÕɯÓÈÔɯתÊÏɯßàÓÌÕÌȮɯÚÈÜɯôĞɯôҖגÊɯÕÎäÔɯÛÙÖÕÎɯËÜÕÎɯËתÕÎɯôҖזÐɯÓâÛɯÊ֮ÛɯÔמ,

ÒąÕÏɯÕ׀ÕɯȹÓÈÔɯÕ׀ÕȺɯÝãɯ×Ï׳ɯÒÌÖɯ"ÈÕÈËÈ!ÈÓÚÈÔȮɯô֬àɯÉְÕÎɯÓÈÔɯÒąÕÏɯÔזÕÎɯȹÓÈÔɯô֬àȺȭɯ

,֪ÜɯÓÈÔɯÒąÕÏɯôҖתÊɯÎÏÐɯÒńɯÏÐ׆ÜɯÝãɯÚ֤àɯÒÏĠȭ 

ɯÛÙąɯÓ֤àɯÔ֪ÜɯÝãɯÊ֮ÛɯגÕɯÝהÊɯÉ֢ÕȮɯÊÏנɯÏĆÕÏɯ֢ÕÏɯÔĠɯÛ֢ɯØÜâɯÛÙĆÕÏɯÒÐׂÔɯÛÙÈɯÔטÛɯÚנ,

ÎהÛɯÓâÛɯÔזÕÎɯô׀ɯØÜÈÕɯÚâÛɯÔĠɯÛ֢ɯÊ֤ÜɯÛ֠ÖɯÛÏĠɯô֠ÐȮɯÏÐׂÕɯÝÐȯ 

  

Hình 1: *ÐׂÔɯÛÙÈɯÔנÊɯÉ֢ÕɯÛÙҖעÊɯ

ÒÏÐɯÓ֤àɯÔ֪ÜɯÎÐâÔɯôגÕÏ 

 ÜɯƗƖƔƚƜ׆ɯÏÐט2

Hình 2: +ᴈÈɯÊÏהÕɯÝגɯÛÙąɯôׂɯÊ֮Ûɯ

ÎהÛɯÓ֤àɯÔ֪ÜɯÎÐâÔɯôגÕÏ 

 ÜɯƗƖƔƚƜ׆ɯÏÐט2
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Hình 3: !נɯËÈÖɯÊÏÜ֨ÕɯÉגɯÛÐ־Õɯ 

ÏãÕÏɯÊ֮ÛɯÎהÛɯôׂɯl֤àɯÔ֪ÜɯÎÐâÔɯôגÕÏ 

Hình 4: ,֪ÜɯÎÐâÔɯôגÕÏɯôҖתÊɯ  

Ó֤àɯÝãɯÉ֢ÖɯØÜ֢ÕɯÛÙÖÕÎɯÛĶÐɯÎ֮n mép 

Zipper.  

 

 

  

Hình 5: ,֪ÜɯÎÐâÔɯôגÕÏɯôҖתÊ Î֮Õɯ

Ó÷ÕɯÓÈÔɯÒąÕÏɯÛ֠Ðɯ×ÏğÕÎɯÛÏąɯÕÎÏÐ׆Ô 

Hình 6: 0ÜÈÕɯÚâÛɯÛÙ÷ÕɯÏ׆ɯÛÏטÕÎɯ

ÒąÕÏɯÏÐׂÕɯÝÐ 

 

ƖȭƖȭƖȭƖȭɯ0ÜÈÕɯÚâÛɯÔĠɯÛ֢ɯÊ֤ÜɯÛ֠ÖɯÏÐׂÕɯÝÐ 

#ҖעÐɯÒąÕÏɯÏÐׂÕɯÝÐȮɯצɯÔמÐɯÔֶÛɯÊ֮ÛɯôׂɯØÜÈÕɯÚâÛɯÔĠɯÛ֢ȮɯÊÏהÕɯÕÏᴆÕÎɯÒÏÜÕÎɯÏĆÕÏɯ

quan sát ȹÔמÐɯÓ֦ÕɯÛÏÈàɯôלÐɯôÐׂÔɯØÜÈÕɯÚâÛɯÛÙ÷ÕɯÔ֪ÜɯÓÈÔɯÒąÕÏȮɯËҖעÐɯÒąÕÏɯÏÐׂÕɯÝÐɯÛÈɯÊĞɯ

ÔנÛɯÒÏÜÕÎɯØÜÈÕɯÚâÛɯÔעÐȺɯÊĞɯÒÏ֢ɯÕçÕÎɯÛÏׂɯÏÐ׆ÕɯôҖתÊɯÕÏÐ׀ÜɯôֶÊɯôÐׂÔɯÊ֤ÜɯÛ֠ÖɯÏÖֶÊɯÛÏׂɯ

ÏÐ׆ÕɯôҖתÊɯÕÏᴆÕÎɯôֶÊɯôÐׂÔɯÊ֦ÕɯÛÏÐ־ÛɯÝãɯÊÏױ×ɯÓ֠Ðɯ֢ÕÏɯÕÏҖȯɯ 

- 'ĆÕÏɯÛÏᴀÊɯ×ÏäÕɯÉטɯÊ׳ÈɯÔ֠ÊÏɯÎמȯɯÔ֠ÊÏɯÝğÕÎȮ Ô֠ÊÏɯ×ÏäÕɯÛâÕȮɯÔ֠ÊÏɯÛÙÜÕÎɯ

gian. 

- 'ĆÕÏɯÛÏᴀÊɯÛױɯÏת×ɯÊ׳ÈɯÔ֠ÊÏɯÎמȯɯÔ֠ÊÏɯôҔÕȮɯÛױɯÏת×ɯÒõ×ȮɯÛױɯÏת×ɯËäàȮɯÛױɯÏת×ɯ

nhóm. 

ɯßÜà÷ÕɯמɯȹÓ×תɯßÜà÷ÕɯÔ֠ÊÏɯ×ÏᴀÊɯÏמɯßÜà÷ÕɯÔ֠ÊÏɯôҔÕȮɯÓמɯßÜà÷ÕɯÔ֠ÊÏȯɯÓמ+ -

Ô֠ÊÏɯË֠ÕÎɯÉ֬ÊɯÛÏÈÕÎȮɯÓמɯßÜà÷ÕɯÔ֠ÊÏɯÏĆÕÏɯÔ֠ÕÎɯÓҖעÐȮɯÓמɯßÜà÷ÕɯÔ֠ÊÏɯÏĆÕÏɯÓמȺȭ 

Ûɯ־ɯ×ÏäÕɯÛâÕȮɯÝäàɯØÜÈÕÏɯÔ֠ÊÏȮɯÓÐ÷ÕɯÒ×־ÊɯÛÏäÕɯÊäàȯɯßהɯË×־Ôɯß׀ɯÉãÖɯÔĠɯÔ־3 -

Ô֠ÊÏɯÛÏãÕÏɯË֢Ðȭ 

- 3ÐÈɯÎמȮɯÒąÊÏɯÛÏҖעÊɯÛÐÈɯÎמɯȹÔנÛɯÏãÕÎɯÛ־ɯÉãÖɯÛ֠ÖɯÕ÷ÕȮɯÕÏÐ׀ÜɯÏãÕÎɯÛ־ɯÉãÖɯÛ֠ÖɯÕ÷Õɯ

ÝãɯÛÐÈɯÎמɯÛױɯÏת×ȭ 

 ÕÎɯË֪ÕɯÛÐÕÏɯË֦ÜȭטÛɯÛÐÕÏɯÝãɯ־ɯÉãÖɯÊÏᴀÈɯÛÐÕÏɯË֦ÜȮɯÊÏ֤ÛɯÒ־3 -
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- "Ï֤ÛɯÒÏÖâÕÎɯÛÙÖÕÎɯÎמ ȹÛÐÕÏɯÛÏׂɯÏĆÕÏɯÓçÕÎɯÛÙױȮɯôâÔɯÛÐÕÏɯÛÏׂȮɯÚÐÓÐÊɯÛÙÖÕÎɯÎמȺȭ 

- "֤ÜɯÛ֠ÖɯÓע×ȭ 

LךÕÎɯÛÏפÐ ØÜÈÕɯÚâÛɯÔĠɯÛ֢ɯÊâÊɯôֶÊɯôÐׂÔɯÊ֤ÜɯÛ֠ÖɯÛÏÌÖɯÛÏᴀɯÛᴈɯÊâÊɯôֶÊɯôÐׂÔɯÔĠɯÛ֢ɯ

Ê׳Èɯ( 6 ɯȹ( 6 ɯ"ÏÈÙÈÊÛÌÙɯ+ÐÚÛȺȮɯ( 6 ɯÓÐÚÛɯÖÍɯÔÐÊÙÖÚÊÖ×ÐÊɯÍÌÈÛÜÙÌÚɯÍÖÙɯ'ÈÙËÞÖÖËɯ

identification, IAWA list of m icroscopic features for Softwood identification.  

5Ð׆ÊɯôÖɯô־ÔɯôׂɯôגÕÏɯÓҖתÕÎɯÔנÛɯÚטɯôֶÊɯôÐׂÔɯÒÏâÊɯÕÏҖôҖפÕÎɯÒąÕÏɯÛÙÜÕÎɯÉĆÕÏɯ

Ê׳ÈɯÓמɯÔ֠ÊÏȮɯÚטɯÓҖתÕÎɯÛÙÜÕÎɯÉĆÕÏɯÊ׳ÈɯÓמɯÔ֠ÊÏɯɤÔÔ2ȮɯÒąÊÏɯÛÏҖעÊɯÛÙÜÕÎɯÉĆÕÏɯÊ׳ÈɯÛÐÈȮɯ

ÚטɯÓҖתÕÎɯÛÙÜÕÎɯÉĆÕÏɯÊ׳ÈɯÛÐÈɤÔÔɯËãÐɯÛÏÌÖɯÊÏÐ׀ÜɯÕÎÈÕÎɯÛÏעɯôҖתÊɯÛÏᴈÊɯÏÐ׆ÕɯÛÙ÷Õɯ֢ÕÏɯôæɯ

ÊÏױ×ɯÊĞɯÏמɯÛÙתɯÊ׳Èɯ×Ï֦ÕɯÔ׀Ôɯ.×ÛÐÊÈɯ5ÐÚÐÖÕɯ/ÙÖȭ 

ƖȭƖȭƖȭƗȭɯ/ÏҖҔÕÎɯ×Ïâ×ɯÚÖɯÚâÕÏɯßâÊɯôגÕÏɯÓÖ֠ÐɯÎמ 

2ᴄɯËױÕÎɯÒ־ÛɯØÜ֢ɯØÜÈÕɯÚâÛɯÔĠɯÛ֢ȮɯôÖɯô־ÔɯôҖתÊɯôׂɯÛÙÈɯÊᴀÜɯßâÊɯôגÕÏɯÛ÷ÕɯÓÖ֠ÐɯÎמɯ

ÉְÕÎɯ×ÏҖҔÕÎɯ×Ïâ×ɯÚÖɯÚâÕÏɯÛᴂÕÎɯôֶÊɯôÐׂÔɯÊ֤ÜɯÛ֠ÖɯÊ׳ÈɯÔ֪ÜɯÝעÐɯÊâÊɯÛãÐɯÓÐ׆ÜɯÔĠɯÛ֢ɯÊ֤Üɯ

Û֠ÖɯÎÐ֢Ðɯ×Ï֪ÜȮɯÏĆÕÏɯ֢ÕÏȭ 

!ҖעÊɯƕȭ 2ᴄɯËױÕÎɯÊâÊɯôֶÊɯôÐׂÔɯÊ֤ÜɯÛ֠ÖɯÛÏĠɯô֠ÐɯôׂɯôגÕÏɯÏҖעÕÎɯÏהɯÛÏᴈÊɯÝ֬ÛȮɯÊÏÐɯ

ÛÏᴈÊɯÝ֬ÛɯÊױɯÛÏׂɯÕÏҖɯÚÈÜȯ 

- LטÐɯÝעÐɯÎמɯÓâɯÙנÕÎȯɯÎמɯÓĢÐȮɯÎמɯËâÊȮɯÝğÕÎɯÚÐÕÏɯÛÙҖצÕÎȮɯÏĆÕÏɯÛÏᴀÊɯ×ÏäÕɯÉטɯÔ֠ÊÏɯ

ÎמȮɯÛ־ɯÉãÖɯÔĠɯÔ׀ÔȮɯÛÐÈɯÎמȮɯÊÏ֤ÛɯÊÏᴀÈȮɯÔķÐɯÝגȮɯôנɯÕֶÕÎɯÕÏָȮɯÛÏעɯÎמȰ 

- LטÐɯÝעÐɯÎמɯÓâɯÒÐÔȯɯÎמɯÓĢÐȮɯÎמɯËâÊȮɯÝğÕÎɯÚÐÕÏɯÛÙҖצÕÎȮɯÛÐÈɯÎמȮɯטÕÎɯË֪ÕɯÕÏᴈÈȮɯôנɯ

ÕֶÕÎɯÕÏָȮɯÛÏעɯÎמȮɯÝãɯôֶÊɯÉÐ׆ÛɯÓãɯÔķÐɯÝגȭ 

!ҖעÊɯƖȭ 2ᴄɯËױÕÎɯÊâÊɯôֶÊɯôÐׂÔɯÊ֤ÜɯÛ֠ÖɯÏÐׂÕɯÝÐɯôׂɯôגÕÏɯôגÕÏɯÏҖעÕÎɯÊÏÐɯÝãɯÓÖãÐɯ

ÊױɯÛÏׂɯÕÏҖɯÚÈÜȯ 

- LטÐɯÝעÐɯÊäàɯÓâɯÙנÕÎȯɯÔ֠ÊÏɯÎמȮɯÏĆÕÏɯÛÏᴀÊɯ×ÏäÕɯÉטɯÔ֠ÊÏɯÎמȮɯØÜ֢ÕɯÉãÖɯÎמɯÓâɯ

ÙנÕÎȮɯÛ־ɯÉãÖɯÔĠɯÔ׀Ôɯß־×ɯËהÊɯÛÏäÕɯÊäàȮɯÛÐÈɯÎמȮɯÛ־ɯÉãÖɯÊÏᴀÈɯÛÐÕÏɯË֦ÜȮɯÊÏ֤ÛɯÒ־ÛɯÛÐÕÏȮɯ

 Ȱ×עÕÎɯË֪ÕɯÕÏᴈÈȮɯÊ֤ÜɯÛ֠ÖɯÓט

- LטÐɯÝעÐɯÊäàɯÓâɯÒÐÔȯɯØÜ֢ÕɯÉãÖɯËהÊȮɯÛÐÈɯÎמȮɯÛ־ɯÉãÖɯÔĠɯÔ׀ÔȮɯÛ־ɯÉãÖɯÛÐ־ÛɯÕÏᴈÈȮɯ

 .ɯÛÏĠÕÎɯÕÎÈÕÎɯØÜ֢ÕɯÉãÖɯ- tiaמÛɯÓãɯÊâÊɯÓÖ֠ÐɯÏĆÕÏɯÓ׆ÊɯÝãɯôֶÊɯÉÐהÕÎɯË֪ÕɯÕÏᴈÈɯËט

!ҖעÊɯƗȭ *ÐׂÔɯÛÙÈɯÓ֠ÐɯÊâÊɯôֶÊɯôÐׂÔɯÊ֤ÜɯÛ֠ÖɯÛÏĠɯô֠ÐɯÝãɯÊ֤ÜɯÛ֠ÖɯÏÐׂÕɯÝÐɯÊ׳ÈɯÔ֪Üɯ

ÝעÐɯÊâÊɯÛãÐɯÓÐ׆ÜȮɯÏĆÕÏɯ֢ÕÏȮɯÔ֪ÜɯÛÏÈÔɯÊÏÐ־ÜȮɯôֶÊɯÉÐ׆ÛɯÊâÊɯôֶÊɯôÐׂÔɯÊĞɯôגÕÏɯÓҖתÕÎɯôׂɯ

ÒÏֲÕÎɯôגÕÏɯÛ÷ÕɯÏהɯÛÏᴈÊɯÝ֬ÛȮɯÛ÷ÕɯÊÏÐȮɯÛ÷ÕɯÓÖãÐ. 

 

Ɨȭɯ*ֽ3ɯ04֡ɯ3'ᴇ"ɯ'(ׅ- 

3.1. Ki ÔׂɯÛÙÈɯßâÊɯôגnh sט ÓҖתng ch׳ng lo i֠ gמ 

"çÕɯÊᴀɯÝãÖɯÕÏᴆÕÎɯôֶÊɯôÐׂÔɯÊ֤ÜɯÛ֠ÖɯÛÏĠɯô֠ÐɯØÜÈÕɯÚâÛɯôҖתÊɯÛÙ÷ÕɯÔֶÛɯÊ֮ÛɯÕÎÈÕÎɯ

ÝãɯÛÐ־×ɯÛÜà־ÕɯÊ׳ÈɯƕƔƜƚɯ,נÊɯÉ֢ÕɯôæɯôҖתÊɯÊÏהÕȮɯôæɯßâÊɯôגÕÏɯôҖתÊɯÊĞɯÏÈÐɯÊÏ׳ÕÎɯÓÖ֠ÐɯÎמɯ

khác nhau. 
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- "Ï׳ÕÎɯÓÖ֠ÐɯÎמɯÛÏᴀɯÕÏ֤ÛȯɯÎךÔɯƕƔƚƝɯ,נÊɯÉ֢ÕɯÛÏÜנÊɯÕÏᴆÕÎɯ,נÊɯÉ֢ÕɯôæɯßâÊɯ

ÕÏ֬ÕɯôҖתÊɯÛ÷ÕɯÚâÊÏȭ 

- "Ï׳ÕÎɯÓÖ֠ÐɯÎמɯÛÏᴀɯÏÈÐȯɯÎךÔɯƕƛɯ,נÊɯÉ֢ÕɯÛÏÜנÊɯÕÏᴆÕÎɯ,נÊɯÉ֢ÕɯÊÏҖÈɯßâÊɯÕÏ֬Õɯ

ôҖתÊɯÛ÷ÕɯÚâÊÏȭɯ 

'ÈÐɯÊÏ׳ÕÎɯÓÖ֠ÐɯÎמɯÊĞɯÕÏᴆÕÎɯôֶÊɯôÐׂÔɯÊ֤ÜɯÛ֠ÖɯÛÏĠɯô֠ÐɯôҖתÊɯÕ÷ÜɯÛÙÖÕÎɯ!֢ÕÎɯƕȭ 

 

!֢ÕÎɯ1: LֶÊɯôÐׂÔɯÊ֤ÜɯÛ֠ÖɯÛÏĠɯô֠ÐɯÊ׳ÈɯÏÈÐɯÊÏ׳ÕÎɯÓÖ֠ÐɯÎמɯÊ֦ÕɯÎÐâÔɯôגÕÏ 

LֶÊɯôÐׂÔɯÊ֤ÜɯÛ֠Ö "Ï׳ÕÎɯÓÖ֠ÐɯÎמɯÛÏᴀɯÕÏ֤Û "Ï׳ÕÎɯÓÖ֠ÐɯÎמɯÛÏᴀɯÏÈÐ 

5ğÕÎɯÚÐÕÏɯÛÙҖצÕÎ Không rõ ràng  1ĢɯÏÖֶÊɯÒÏâɯÙĢ 

,֠ÊÏɯÎמ 

,֠ÊÏɯÎמɯ×ÏäÕɯÛâÕ ,֠ÊÏɯÎמɯ×ÏäÕɯÛâÕ 

,֠ÊÏɯôҔÕȮɯÒõ×ɯÕÎ֮Õ ,֠ÊÏɯôҔÕɯôנÊɯ×hân tán 

 ÕגɯÙ֤ÛɯÔמȮɯÔֶÛɯÎזɯÔ֠ÊÏɯÙ֤ÛɯÕÏמ+
ɯמȮɯÔֶÛɯÎזɯÔ֠ÊÏɯÙ֤ÛɯÕÏמ+

Ù֤ÛɯÔגÕ 

 Ü׀ÕÎɯÔ֠ÊÏɯÕÏÐתɯÓҖטÕÎɯÔ֠ÊÏɯąÛ 2תɯÓҖט2

,ĠɯÔ׀ÔɯËהÊ 
*ÏĞɯØÜÈÕɯÚâÛɯÛÏ֤àɯÉְÕÎɯÒąÕÏɯÓĶ× 

*ÏĞɯØÜÈÕɯÚâÛɯÛÏ֤àɯÉְÕÎɯ

kính lúp  

3ÐÈɯÎמ 
*ÏĞɯØÜÈÕɯÚâÛɯÛÏ֤àɯÉְÕÎɯÒąÕÏɯÓĶ× 

3Ï֤àɯôҖתÊɯÉְÕÎɯÒąÕÏɯ

lúp  

ThעɯÎ3 מÏֲÕÎ 3ÏֲÕÎ 
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'ĆÕÏɯƛȯɯ'ĆÕÏɯ֢ÕÏɯÔֶÛɯÊ֮ÛɯÕÎÈÕÎɯÊÏ׳ÕÎɯÓÖ֠ÐɯÎמɯÛÏᴀɯÕÏ֤ÛɯȹƙƔ7Ⱥ 

 ÜɯƔƜȭƕƗƚ׆ɯÏÐטÜɯƔƜȭƔƚƛɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯ2׆ɯÏÐט2

 

 

 
 

'ĆÕÏɯƜȯɯ'ĆÕÏɯ֢ÕÏɯÔֶÛɯÊ֮ÛɯÕÎÈÕÎɯÊÏ׳ÕÎɯÓÖ֠ÐɯÎמɯÛÏᴀɯÏÈÐɯȹƙƔ7Ⱥ 

 ÜɯƗƖȭƔƚƜ׆ɯÏÐטÜɯƗƖȭƔƙƕɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯɯ                2׆ɯÏÐט2
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ƗȭƖȭɯ7âÊɯôגnh tên ch׳ng lo i֠ gמ 

ƗȭƖȭƕȭɯ"֤ÜɯÛ֠ÖɯÏÐׂÕɯÝÐɯÝãɯÛ÷ÕɯÊ׳ÈɯÊÏ׳ÕÎɯÓÖ֠ÐɯÎמɯÛÏᴀɯÕÏ֤Û 

- 1ÈÕÏɯÎÐעÐɯÝğÕÎɯÚÐÕÏɯÛÙҖצÕÎȯ 

*ÏĠÕÎɯÙĢȮɯÒÏĞɯØÜÈÕɯÚâÛɯôҖתÊɯÙÈÕÏɯÎÐעÐɯÝğÕÎɯÚÐÕÏɯÛÙҖצÕÎȭɯȹ'ĆÕÏɯ8). 

- ,֠ÊÏɯÎמɯ(Hình 9): 

+ ,֠ÊÏɯôҔÕɯÝãɯÒõ×ɯÕÎ֮ÕɯȹƖ- ƗɯÔ֠ÊÏȺȭɯ 

 ÕÎɯÔ֠ÊÏɯąÛȮɯÛÙ÷ÕɯƕÔÔ2 có  8- ƕƗɯÔ֠ÊÏȮɯÛÙÜÕÎɯÉĆÕÏɯƝɯÔ֠ÊÏȭɯתɯÓҖט2 +

+ LҖפÕÎɯÒąÕÏɯÔ֠ÊÏɯÙ֤ÛɯÕÏזȮɯƖƛ- ƚƗϟÔȮɯÛÙÜÕÎɯÉĆÕÏɯƘƗϟÔȭɯ 

 ɯÛÏĠÕÎɯÔ֠ÊÏɯôҔÕȭɯמ+ +

- ,ĠɯÔ׀ÔɯËהÊɯÒÏĠÕÎɯËąÕÏɯÔ֠ÊÏɯ(Hình 9):  

+ ,ĠɯÔ׀ÔɯËהÊɯÒÏĠÕÎɯËąÕÏɯÔ֠ÊÏɯ×ÏäÕɯÛâÕȮɯÛױɯÏת×ɯÛÏãÕÏɯË֢ÐɯÏָ×ÛÏÌÖɯÏҖעÕÎɯ

tÐ־×ɯÛÜà־ÕȮɯÙנÕÎɯƕ-ƖɯÏãÕÎɯÛ־ɯÉãÖȭ 

- ,ĠɯÔ׀ÔɯËהÊɯËąÕÏɯÔ֠ÊÏɯ(Hình 9); 

+ ,ĠɯÔ׀ÔɯËהÊɯËąÕÏɯÔ֠ÊÏɯÝäàɯØÜÈÕÏɯÔ֠ÊÏɯÙ֤ÛɯąÛȮɯÒÏĠÕÎɯÒąÕȭ 

 

'ĆÕÏɯƝȯɯ'ĆÕÏɯ֢ÕÏɯÓמɯÔ֠ÊÏɯÝãɯË֢ÐɯÔĠɯÔ׀ÔɯÏָ×ɯÛÐ־×ɯÛÜà־ÕɯȹÛÙâÐȮɯƕƔƔ7ȺɯÝãɯÏĆÕÏɯ

֢ÕÏɯÔ֠ÊÏɯÒõ×ȮɯÔĠɯÔ׀ÔɯÉÈÖɯØÜÈÕÏɯÔ֠ÊÏɯÙ֤ÛɯąÛȮɯË֢ÐɯÔĠɯÔ׀ÔɯÛÐ־×ɯÛÜà־ÕɯÙנÕÎɯƕɯô־Õɯ

ÝãÐɯÛ־ɯÉãÖɯȹ×Ï֢ÐȮɯƘƔƔ7Ⱥ 

- 3ÐÈɯÎמȯ 

+ 3ÐÈɯÎמɯËגɯÏĆÕÏȭɯô֦ÜɯÛÐÈɯÊÏ׳ɯà־ÜɯÛ־ɯÉãÖɯôᴀÕÎȰɯ 

+ 3ÐÈɯÎךÔɯƕȮɯô־ÕɯƖɯËæàɯÛ־ɯÉãÖȮɯÊÏ׳ɯà־ÜɯƕɯËæàȮɯąÛɯÒÏÐɯƗɯËæàȮɯÙנÕÎɯƕƗɯ-ƗƙɯϟÔȮɯÛÙÜÕÎɯ

ÉĆÕÏɯƕƝɯϟÔȭɯ 

  .ÜȮɯƕƚɯ-20 tia /mm, trung bình 18 tia / mm׀ÕÎɯÛÐÈɯÕÏÐתɯÓҖט2 +
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- SתÐɯÎמȯ 

 ȮɯƝ-ƕƚϟÔȮɯÛÙÜÕÎɯÉĆÕÏɯƕƔϟÔȭɯזɯÕÏמÐɯÎתÕÎɯÒąÕÏɯÚפɯÊĞɯÝâÊÏɯÙ֤ÛɯËãàȮɯôҖמÐɯÎת2 +

 

 ÜɯƔƜȭƕƗƚ׆ɯÏÐט2

'ĆÕÏɯƕƔȯɯ3ÐÈɯÎמɯËגɯÏĆÕÏȮɯƕɯ- ƖɯËæàɯÛ־ɯÉãÖȮɯÊÏÐ׀ÜɯÊÈÖɯÉÐ־ÕɯôנÕÎɯÕÏÐ׀ÜɯȹƕƔƔßȺ 

 

- 3ÐÕÏɯÛÏׂɯ(Hình 11Ⱥȯɯɯ"ĞɯÛÐÕÏɯÛÏׂɯÏĆÕÏɯÓçÕÎɯÛÙױɯÛÙÖÕÎɯÛÐÈɯÎמȭ 

 

'ĆÕÏɯƕƕȯɯ3ÐÕÏɯÛÏׂ ÛÙÖÕÎɯÛÐÈɯÎמɯȹÛÙâÐȯɯÔֶÛɯÊ֮ÛɯÛÐ־×ɯÛÜà־ÕȰɯ 

×Ï֢ÐȯɯÔֶÛɯÊ֮ÛɯÕÎÈÕÎȮɯƘƔƔßȺ 

ƗȭƖȭƖȭɯ"֤ÜɯÛ֠ÖɯÏÐׂÕɯÝÐɯÝãɯÛ÷ÕɯÊ׳ÈɯÊÏ׳ÕÎɯÓÖ֠ÐɯÎמɯÛÏᴀɯÏÈÐ 

- 5ğÕÎɯÚÐÕÏɯÛÙҖצÕÎȯ 

"ĞɯÛÏׂɯÛÏ֤àɯÙĢɯÕÏפɯÝãÖɯÕÏᴆÕÎɯÊâÊɯÛ־ɯÉãÖɯÚתÐɯÎמɯôҖתÊɯß־×ɯÊ֠ÕÏɯÕÏÈÜȭ 

- ,֠ÊÏɯÎמȯ 
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+ "Ï׳ɯà־Üɯ×ÏäÕɯÛâÕȮɯôĠÐɯÒÏÐɯÕᴄÈɯÝğÕÎȭ 

+ "Ï׳ɯà־ÜɯÔ֠ÊÏɯôҔÕȮɯÒąÊÏɯÛÏҖעÊɯÕÏזȭ 

 ;ÜȮɯƗƙɯ- ƗƜɯÔ֠ÊÏɤÔÔ2ȮɯÛÙÜÕÎɯÉĆÕÏɯƗƛɯÔ֠ÊÏɤÔÔ2׀ÕÎɯÔ֠ÊÏɯÕÏÐתɯÓҖט2 +

+ LҖפÕÎɯÒąÕÏɯÔ֠ÊÏɯƚƗɯ- ƝƚɯϟÔȮɯÛÙÜÕÎɯÉĆÕÏɯƛƜɯϟÔȭ 

+ !֢ÕɯÛÏĠÕÎɯÔ֠ÊÏɯôҔÕȭ 

- ,ĠɯÔ׀ÔɯËהÊɯÒÏĠÕÎɯËąÕÏɯÔ֠ÊÏɯ(Hình 12Ⱥȯɯ,ĠɯÔ׀ÔɯËהÊɯÒÏĠÕÎɯËąÕÏɯÔ֠ÊÏɯ

×ÏäÕɯÛâÕɯÝãɯÛױɯÏת×ɯÛÏãÕÏɯË֢ÐɯÏָ×ɯȹÛÏҖפÕÎɯƕɯ-ƖɯÏãÕÎɯÛ־ɯÉãÖȺɯÛÏÌÖɯÏҖעÕÎɯÛÐ־×ɯÛÜà־Õȭ 

- ,ĠɯÔ׀ÔɯËהÊɯËąÕÏɯÔ֠ÊÏɯ(Hình 13Ⱥȯɯ,ĠɯÔ׀ÔɯËהÊɯËąÕÏɯÔ֠ÊÏɯÝäàɯØÜÈÕÏɯÔ֠ÊÏɯ

Ù֤ÛɯąÛȮɯÒÏĠÕÎɯÒąÕȭ 

- 3ÐÈɯÎמɯ(Hình 14):  

+ 3ÐÈɯÎמɯƕɯËæàȮ ÊÏ׳ɯà־ÜɯƖɯô־ÕɯƗɯËæàɯÛ־ɯÉãÖȮɯÊÈÖɯƕƔƝɯ- ƗƚƘɯϟÔȮɯÛÙÜÕÎɯÉĆÕÏɯƖƔƔɯ

ϟÔȰɯÙנÕÎɯƕƙɯ- ƙƔɯϟÔȮɯÛÙÜÕÎɯÉĆÕÏɯƗƕɯϟÔȭ 

+ 3ÐÈɯÎמɯÊÏ׳ɯà־ÜɯôךÕÎɯÏĆÕÏȮɯôĠÐɯÒÏÐɯËגɯÏĆÕÏȭ 

 ÕÎɯÎֶ×ɯƝȹƜ-10) tiaפÕÎɯÛÐÈȯɯÛÙ÷ÕɯƕÔÔɯÛÏҖתɯÓҖט2 +

- 3ÐÕÏɯÛÏׂȯɯɯ"ĞɯÛÐÕÏɯÛÏׂɯÏĆÕÏɯÓçÕÎɯÛÙױɯÛÙÖÕÎɯÛ־ɯÉãÖɯÔĠɯÔ׀ÔɯËהÊɯȹ'ĆÕÏɯ15) 

 

'ĆÕÏɯƕƖȯɯ'ĆÕÏɯ֢ÕÏɯÓמɯÔ֠ÊÏɯôҔÕȮɯ×ÏäÕɯÉטɯ×ÏäÕɯÛâÕɯÝãɯÙÈÕÏɯÎÐעÐɯÝğÕÎɯÚÐÕh 

ÛÙҖצÕÎɯȹÛÙâÐɯƘƔƔßȮɯ×Ï֢ÐɯƕƔƔßȺ 
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'ĆÕÏɯƕƗȯɯ,ĠɯÔ׀ÔɯÊ֠ÕÏɯÔ֠ÊÏɯąÛȮɯÊĞɯÔĠɯÔ׀ÔɯÛÏãÕÏɯË֢ÐɯÏָ×ɯÛÐ־×ɯÛÜà־Õ 

ȹÛÙâÐɯƕƔƔßȮɯ×Ï֢ÐɯƘƔƔßȺ 

 

'ĆÕÏɯƕƘȯɯ3ÐÈɯÎמ          'ĆÕÏɯƕƙȯɯ3ÐÕÏɯÛÏׂɯÛÙÖÕÎɯÔĠɯÔ׀ÔɯËהÊ 

0ÜÈɯÊ֤ÜɯÛ֠ÖɯÎמɯÊÏÖɯÛÏ֤àȯɯÊ֢ɯÏÈÐɯÊÏ׳ÕÎɯÓÖ֠ÐɯÎמɯô׀ÜɯÊĞɯÔֶÛɯÎמɯÔגÕɯȹÓמɯÔ֠ÊÏ ÕÏזȺȭ 

"âÊɯÓÖ֠ÐɯÎמɯÊĞɯÔֶÛɯÎמɯÔגÕɯËÖɯÓמɯÔ֠ÊÏɯÕÏזɯÛÏҖפÕÎɯÛ֬×ɯÛÙÜÕÎɯÔנÛɯÚטɯÏהɯÛÏᴈÊɯÝ֬Ûɯ

ÕÏҖɯ $Ü×ÏÖÙÉÐÈÊÌÈÌɯ ȹÏהɯ 3Ï֦Üɯ #֦ÜȺȮɯ 1ÜÉÐÈÊÌÈÌɯ ȹÏהɯ "ÈÍõȺȮɯ $ÉÌÕÈÊÌÈÌɯ ȹÏהɯ 3ÏגȺȮɯ

1ÖÚÈÊÌÈÌɯȹÏהɯ'ÖÈɯ'ךÕÎȺȮɯÛÙÖÕÎɯôĞɯôֶÊɯôÐׂÔɯÔ֠ÊÏɯß־×ɯ×ÏäÕɯÛâÕɯÛÏĆɯÊÏאɯÊĞɯ1ÜÉÐÈÊÌÈÌɯ

ȹÏהɯ"ÈÍõȺȮɯ$ÉÌÕÈÊÌÈÌɯȹÏהɯ3ÏגȺȮɯ1ÖÚÈÊÌÈÌɯȹÏהɯ'ÖÈɯ'ךÕÎȺȭ 

*ÏÐɯÕÎÏÐ÷ÕɯÊᴀÜɯô־ÕɯÛÐÈɯÎמɯÛÏĆɯÛÐÈɯÊ׳ÈɯÔ֪ÜɯÒÏĠÕÎɯÛÏÜנÊɯÓÖ֠ÐɯÛÐÈɯÊ׳ÈɯÊâÊɯÓÖ֠ÐɯÎמɯ

ÛÙÖÕÎɯ1ÜÉÐÈÊÌÈÌɯÕ÷ÕɯÎמɯÔ֪ÜɯÊÏאɯÕְÔɯצɯÏÈÐɯÏהɯ$ÉÌÕÈÊÌÈÌȮɯ1ÖÚÈÊÌÈÌȭ 

LטÐɯÝעÐɯÊÏ׳ÕÎɯÓÖ֠ÐɯÎמɯÛÏᴀɯÕÏ֤Û, Ô֪ÜɯÎמɯÊĞɯÕÏᴆÕÎɯôֶÊɯôÐׂÔɯÊ֤ÜɯÛ֠ÖɯôҖתÊɯÔĠɯ

t֢ɯÏ֦ÜɯÏ־Ûɯ×ÏķɯÏת×ɯÝעÐɯÔĠɯÛ֢ɯɁ"֤ÜɯÛ֠ÖɯÎÐ֢Ðɯ×Ï֪ÜɯÊ׳ÈɯÎמɯ3ÏגɂɯÊ׳ÈɯLמɯ5çÕɯ!֢ÕȮɯ

-ÎÜàׄÕɯ3Ïגɯ!ąÊÏɯ-ÎהÊȮɯ!ķÐɯ'ᴆÜɯ3ÏҖצÕÎɯȹƖƔƕƚȺɯȻ1]. 

-ÏҖɯÝ֬àȮɯÊÏ׳ÕÎɯÓÖ֠ÐɯÎמɯÛÏᴀɯÕÏ֤ÛɯôҖתÊɯÚᴄɯËױÕÎɯÓãÔɯ,נÊɯÉ֢ÕɯÓãɯÎמɯÊ׳ÈɯÓÖãÐɯ3Ïגɯ

Diospyros decandra Lour.  ÛÏÜנÊɯ ÊÏÐɯ ÛÏᴈÊɯ Ý֬Ûɯ 3Ïגɯ ȹ#ÐÖÚ×àÙÖÚȺȮɯ Ïהɯ ÛÏᴈÊɯ Ý֬Ûɯ 3Ïגɯ

(Ebenaceae). 
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LטÐɯÝעÐɯÊÏ׳ÕÎɯÓÖ֠ÐɯÎמɯÛÏᴀɯÏÈÐ, Ô֪ÜɯÎמɯÊĞɯÕÏᴆÕÎɯôֶÊɯôÐׂÔɯÊ֤ÜɯÛ֠Öɯ×ÏķɯÏת×ɯÝעÐɯ

ÕÏᴆÕÎɯÓÖ֠ÐɯÎמɯÛÏÜנÊɯÊÏÐɯ3ÏᴈÊɯØÜ֢ɯȹ2ÖÙÉÜÚȺɯÏÈàɯÊğÕɯôҖתÊɯÎהÐɯÓãɯ3ÏÈÕÏɯÓҖҔÕÎɯÛÙãɯÏÈàɯ

cây Hoa thu,  +÷ɯôâɯÕÏҖɯÊâÊɯÔĠɯÛ֢ɯÛÙÖÕÎɯÊâÊɯÛãÐɯÓÐ׆ÜɯÊ׳ÈɯȻƕ1], [12], [13] ÝãɯÛÏÈÔɯÒÏ֢Öɯ

ÏĆÕÏɯ֢ÕÏɯÔֶÛɯÊ֮ÛɯÕÎÈÕÎȮɯÔֶÛɯÊ֮ÛɯÛÐ־×ɯÛÜà־ÕɯÊ׳ÈɯÔנÛɯÚטɯÓÖ֠ÐɯÎמɯÊÏÐɯ3ÏᴈÊɯØÜ֢ɯȹ2ÖÙÉÜÚȺɯ

trong [ 11]. 

 

'ĆÕÏɯƕƚȯɯ'ĆÕÏɯ֢ÕÏɯÔֶÛɯÊ֮Ûɯ

ÕÎÈÕÎɯÔנÛɯÓÖ֠ÐɯÎמɯ3ÏÈÕÏɯÓҖҔÕÎɯÛÙãɯ

Sorbus sp 

'ĆÕÏɯƕƛȯɯ'ĆÕÏɯ֢ÕÏɯÔֶÛɯÊ֮ÛɯÛÐ־×ɯ

ÛÜà־ÕɯÓÖ֠ÐɯÎמɯ3ÏÈÕÏɯÓҖҔÕÎɯÛÙã 

Sorbus aria 

3ÙÈɯÛÙÖÕÎɯɁ3÷ÕɯÊäàɯÙᴂÕÎɯ5Ð׆ÛɯÕÈÔɂɯȻ14ȼɯÒÏĠÕÎɯÛÏ֤àɯÊĞɯÛ÷ÕɯÊÏÐɯ3ÏᴈÊɯØÜ֢ɯ

ȹ2ÖÙÉÜÚȺȭɯ3ÜàɯÕÏÐ÷Õɯ/Ï֠Ôɯ'ÖãÕÎɯ'נɯȹƕƝƝƝȺɯȻ6ȼɯôæɯÓÐ׆ÛɯÒ÷Ȯɯצɯ5Ð׆Ûɯ-ÈÔɯÊĞɯÒÏÖ֢ÕÎɯƕƔɯ

ÓÖãÐɯÛÙÖÕÎɯÊÏÐɯ3ÏᴈÊɯØÜ֢ɯȹ2ÖÙÉÜÚȺȮɯÛÙÖÕÎɯôĞɯÊĞɯÛעÐɯƙɯÓÖãÐɯÓãɯÊäàɯÎמɯÓעÕɯÝãɯÕÏזȭɯɯ3ÙÖÕÎɯ

Ɂ#ÈÕÏɯÓױÊɯÊâÊɯÓÖãÐɯÛÏᴈÊɯÝ֬Ûɯ5Ð׆Ûɯ-ÈÔɂɯÊĺÕÎɯôæɯÕ÷ÜɯƜɯÓÖãÐɯÝãɯƖɯÎÐטÕÎɯÛÙÖÕÎɯÊÏÐɯ3ÏᴈÊɯ

ØÜ֢ɯȹ2ÏÖÙÉÜÚȺȭɯ3ÏÌÖɯ3ÏᴈÊɯÝ֬ÛɯÊÏąɯÊ׳Èɯ3ÙÜÕÎɯ0ÜטÊȮɯ*ÈÐɯ+ÈÙÚÌÕɯÊÏאɯÎÏÐɯÕÏ֬ÕɯÊĞɯÔנÛɯ

loài Sorbus verrucosa ȹ#ÌÊÈÐÚÕÌȺɯ1ÌÏËÌÙɯÊĞɯ×ÏäÕɯÉטɯÕÎÖãÐɯÝķÕÎɯLĠÕÎɯ!֮Êɯ֣ÕɯLנȮɯ!֮Êɯ

3ÏÈÐÓÈÕËɯÊğÕɯÊĞɯצɯ!֮Êɯ5Ð׆Ûɯ-ÈÔȭɯ3÷ÕɯÓÖãÐɯÕãàɯôҖתÊɯÊĠÕÎɯÕÏ֬ÕɯÓãɯÛ÷ÕɯÊÏąÕÏɯÛÏᴀc trong 

Ɂ3ÏÌɯ/ÓÈÕÛɯ+ÐÚÛɂȭ 

#ÖɯÒÏĠÕÎɯÊĞɯÔ֪ÜɯÛÏÈÔɯÊÏÐ־ÜɯÝãɯÊҔɯÚצɯËᴆɯÓÐ׆ÜɯÝ׀ɯÊ֤ÜɯÛ֠ÖɯÎמɯÕ÷ÕɯÒÏĠÕÎɯÛÏׂɯßâÊɯ

ôגÕÏɯôҖתÊɯÛ÷ÕɯÊÏąÕÏɯÛÏᴀÊɯÊ׳ÈɯÊÏ׳ÕÎɯÓÖ֠ÐɯÎמɯÛÏᴀɯÏÈÐɯÕãàȭɯ5ĆɯÝ֬àɯÛ÷ÕɯÓÖ֠ÐɯÎמɯÛÏᴀɯÏÈÐɯ

ÕãàɯôҖתÊɯÛ֠ÔɯÎהÐɯÓãɯ3ÏᴈÊɯØÜ֢ɯÛÏÌÖɯÛ÷ÕɯÊÏÐɯ3ÏᴈÊɯØÜ֢ɯȹ2ÖÙÉÜÚȺȮɯÕÎÖãÐɯÙÈɯÊğÕɯÊĞɯÛ÷Õɯ

ÒÏâÊɯÓãɯ3ÏÈÕÏɯÓҖҔÕÎɯÛÙãɯÏÈàɯ+÷ɯôâȮɯÝעÐɯÛ÷ÕɯÒÏÖÈɯÏהÊɯSorbus Ú×ȭɯÛÏÜנÊɯÊÏÐɯÛÏᴈÊɯÝ֬Ûɯ

3ÏᴈÊɯØÜ֢ɯȹ2ÖÙÉÜÚȺȮɯÏהɯÛÏᴈÊɯÝ֬Ûɯ'ÖÈɯÏךÕÎɯȹ1ÖÚÈÊÌÈÌȺȭɯ"âÊɯÔ֪ÜɯÔנÊɯÉ֢ÕɯÕãàɯÕ־ÜɯÊĞɯ

ôÐ׀ÜɯÒÐ׆ÕɯÛÏĆɯÎᴄÐɯôÐɯÊâÊɯ×ÏğÕÎɯÛÏąɯÕÎÏÐ׆ÔɯÓעÕɯÛÙ÷ÕɯÛÏ־ɯÎÐעÐɯôׂɯ×ÏäÕɯÛąÊÏɯÎÌÕȮɯÊĞɯÛÏׂɯ

ÚּɯßâÊɯôגÕÏɯôҖתÊɯÊÏąÕÏɯßâÊɯô־ÕɯÛ÷ÕɯÓÖãÐɯÊäàɯÎמȭ 

 

Ƙȭɯ*ֽ3ɯ+4֫- 

ƕƔƚƝɯÔ֪Üɯ,נÊɯÉ֢ÕɯôæɯôҖתÊɯßâÊɯôגÕÏɯÛ÷ÕɯÚâÊÏɯôҖתÊɯÓãÔɯÛᴂɯÎמɯ3ÏגȮɯÊâÊɯÔ֪Üɯ,נÊɯ

É֢ÕɯÕãàɯÛÙÖÕÎɯÛĆÕÏɯÛÙ֠ÕÎɯÛטÛȮɯÊâÊɯÕõÛɯÒÏ֮ÊɯÏ֦ÜɯÕÏҖɯÒÏĠÕÎɯÉגɯÚᴀÛȮɯÝרȮɯÔğÕȭ 
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ƕƛɯÔ֪Üɯ,נÊɯÉ֢ÕɯÊÏҖÈɯôҖתÊɯßâÊɯôגÕÏɯÛ÷ÕɯÚâÊÏɯôҖתÊɯÓãÔɯÛᴂɯÎמɯ3ÏᴈÊɯØÜ֢ȮɯÊâÊɯ

Ô֪ÜɯÕãàɯÊĞɯÕÏÐ׀ÜɯÕõÛɯÒÏ֮ÊɯÉגɯÚᴀÛȮɯÉגɯÔğÕȭ 

"֤ÜɯÛ֠ÖɯÎמɯ3ÏגɯÝãɯÎמɯ3ÏᴈÊɯØÜ֢ɯÓãɯÕÏᴆÕÎɯÓÖ֠ÐɯÎמɯÔגÕȮɯÊĞɯÒąÊÏɯÛÏҖעÊɯÓמɯÔ֠ÊÏɯ

ÕÏזȭɯ&מɯ3ÏגɯÊĞɯÛᴌɯÓ׆ɯÛ־ɯÉãÖɯÔĠɯÔ׀ÔɯąÛɯÏҔÕȮɯÝâÊÏɯÛ־ɯÉãÖɯÚתÐɯÎמɯËãàɯÏҔÕȮɯôҖפÕÎɯÒąÕÏɯ

ÚתÐɯÎמɯÕÏזȮɯôךÕÎɯÛÏפÐɯÎמɯÊᴀÕÎɯÝãɯÕֶÕÎɯÏҔÕɯÎמɯ3ÏᴈÊɯØÜ֢ȭɯ5עÐɯÒ־ÛɯØÜ֢ɯÕãàɯÊĞɯÛÏׂɯÕÏ֬Õɯ

ôגÕÏɯ,נÊɯÉ֢ÕɯÓãÔɯÛᴂɯÎמɯ3ÏגɯÚּɯÉ׀ÕɯÏҔÕɯÔנÊɯÉ֢ÕɯÓãÔɯÛᴂɯÎמɯ3ÏᴈÊɯØÜ֢ȭɯ5עÐɯôֶÊɯôÐׂÔɯ

ÕãàɯÛÏĆɯÎמɯ3ÏᴈÊɯØÜ֢ɯÊĺÕÎɯÚּɯËׄɯÉגɯÝÐɯÚÐÕÏɯÝ֬Ûɯ×ÏâɯÏÖ֠ÐɯÏҔÕɯÎמɯ3Ïגȭɯ*־ÛɯØÜ֢ɯÕÎÏÐ÷Õɯ

ÊᴀÜɯ-ÎÜàׄÕɯ3Ïגɯ!ąÊÏɯ-ÎהÊɯÊÏÖɯÛÏ֤àɯÎמɯ3ÏגɯÊĞɯôנɯÉ׀ÕɯÛᴈɯÕÏÐ÷ÕɯÛÙÜÕÎɯÉĆÕÏɯÝãɯצɯÔᴀÊɯ

ÛÐ׆ÔɯÊ֬ÕɯÎ֦ÕɯÝעÐɯÕÎҖרÕÎɯÊĞɯôנɯÉ׀ÕɯÛטÛɯÝעÐɯÕ֤ÔɯÔױÊȮɯÊĠÕɯÛÙķÕÎȮɯÚÖÕÎɯÎמɯ3ÏגɯÓ֠ÐɯÊĞɯôנɯ

É׀ÕɯÛᴈɯÕÏÐ÷ÕɯÒõÔɯÝעÐɯÕ֤ÔɯÔטÊȭɯ3ÙÖÕÎɯÒÏÐɯôĞȮɯôנɯÉ׀ÕɯÛᴈɯÕÏÐ÷ÕɯÊ׳ÈɯÎמɯ3ÏᴈÊɯØÜ֢ɯôҖתÊɯ

cÏאɯÙÈɯÓãɯÙ֤ÛɯÒõÔȮɯ&מɯ3ÏᴈÊɯØÜ֢ɯÊĞɯôנɯÊᴀÕÎɯÊÈÖȮɯÛÜàɯÕÏÐ÷ÕɯôנɯÊÏגÜɯÔãÐɯÔğÕɯÛÏ֤×ȭɯLÐ׀Üɯ

ÕãàɯÏÖãÕɯÛÖãÕɯÛÙķÕÎɯÒÏע×ɯÝעÐɯÚᴈɯÒÏâÊɯÏÐ׆ÕɯÛÙ֠ÕÎɯÕÎÖ֠ÐɯØÜÈÕɯÕõÛɯÊÏᴆɯÊ׳ÈɯÔנÊɯÉ֢Õɯ

ÒÏ֮ÊɯÛÙ÷ÕɯÎמɯ3ÏᴈÊɯØÜ֢ɯÝãɯÎמɯ3Ïגȭ 

"âÊɯÔ֪Üɯ,נÊɯÉ֢ÕɯÓãÔɯÛᴂɯÎמɯ3ÏᴈÊɯØÜ֢ɯôæɯÊĞɯÕÏᴆÕÎɯÉÐׂÜɯÏÐ׆ÕɯÉ÷ÕɯÕÎÖãÐɯÊ׳Èɯ

ÝÐ׆ÊɯÎÐ֢ÔɯÊÏ֤ÛɯÓҖתÕÎɯÕÏҖɯÝרɯÕõÛɯÒÏ֮ÊȮɯÔğÕɯÕõÛɯÒÏ֮ÊɯÕ÷ÕɯÊ֦ÕɯÊĞɯÉÐ׆Õɯ×Ïâ×ɯÉ֢ÖɯØÜ֢ÕȮɯ

ÛçÕÎɯÊҖפÕÎɯôנɯÊᴀÕÎɯÝãɯÒÏ֢ɯÕçÕÎɯÊÏטÕÎɯÊÏגÜɯÝעÐɯôנɯ֨ÔȮɯÎÐ֢ÔɯÔᴀÊɯôנɯÏĶÛɯ֨ÔɯÝãɯÊâÊɯ

ÓÖ֠ÐɯÕ֤ÔȮɯÊĠÕɯÛÙķÕÎɯ×ÏâɯÏ֠Ð. 

ɖɯ-ÎÜךÕɯÏĆÕÏɯ֢ÕÏȯɯ-ÏĞÔɯÛâÊɯÎÐ֢ɯÊÜÕÎɯÊ֤×ȭ 

 

3ãÐɯÓÐ׆Üɯ3ÏÈÔɯÒÏ֢Ö 

1. Lמɯ5çÕɯ!֢ÕȮɯ-ÎÜàׄÕɯ3Ïגɯ!ąÊÏɯ-ÎהÊȮɯ!ķÐɯ'ᴆÜɯ3ÏҖצÕÎɯȹƖƔƕƚȺȭɯ"֤ÜɯÛ֠ÖɯÎÐ֢Ðɯ

×Ï֪ÜɯÊ׳ÈɯÎמɯ3Ï3֠ .ג×ɯÊÏąɯ*ÏÖÈɯÏהÊɯ+äÔɯÕÎÏÐ׆×ȮɯÚטɯƘɯ- 2016. 

2. -ÎÜàׄÕɯ7ÜäÕɯ"֦ÕɯÊÏ׳ɯÉÐ÷ÕɯȹƖƔƔƘȺȭ "ÏטÕɯÛלɯ5ĉÕÏɯ-ÎÏÐ÷Ô. !֢ÖɯÛãÕÎɯÛאÕÏɯ!֮Êɯ

Giang. 

3. -ÎÜàׄÕɯ3Ïגɯ'ãɯȹƖƔƔƝȺȮɯɁ-ÎÏÐ÷ÕɯÊᴀÜɯÊҔɯÚצɯÒÏÖÈɯÏהÊɯôׂɯÉ֢ÖɯØÜ֢ÕɯÛãÐɯÓÐ׆ÜɯÔנÊɯ

É֢Õɂ, !âÖɯÊâÖɯô׀ɯÛãÐɯÕÎÏÐ÷ÕɯÊᴀÜɯƖƔƔƜ-98-01Ȯɯ"ױÊɯÝçÕɯÛÏҖɯÓҖÜɯÛÙᴆɯ-ÏãɯÕҖעÊ, 87 tr . 

4. /Ï֠Ôɯ3Ïגɯ'Ü׆ɯȹƖƔƔƝȺȮɯɁ3לÕÎɯØÜÈÕɯÝ׀ɯÛãÐɯÓÐ׆ÜɯÔנÊɯÉ֢Õɯ3ÙÐ׀Üɯ-ÎÜàׄÕɯÉ֢Öɯ

ØÜ֢ÕɯÛ֠Ðɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯ0ÜטÊɯÎÐÈɯ(5ɯÝãɯÝÐ׆ÊɯᴀÕÎɯËױÕÎɯÊĠÕÎɯÕÎÏ׆ɯÛÏĠÕÎɯÛÐÕ trong 

ØÜ֢ÕɯÓńɯÝãɯÒÏÈÐɯÛÏâÊɯÛãÐɯÓÐ׆Üɂ, http://hannom.vass.gov.vnȮɯÛÙÜàɯÊ֬×ȯɯƕƔɤƖƔƖƘȭ 

5. /Ï֠Ôɯ3Ïגɯ'Ü׆Ȯ -ÎÜàׄÕɯ7ÜäÕɯ'ÖãÐȮɯLמɯ3Ü֤Õɯ*ÏÖÈ (2015). ,נÊɯÉ֢Õɯ"ÏķÈɯ!לɯ

Lãɯ- L׀ɯÔױÊɯÛלÕÎɯØÜÈÕ. -ÏãɯßÜ֤ÛɯÉ֢Õ 5çÕɯÏĞÈɯËäÕɯÛנÊȮɯ'ãɯ-נÐȭ 

6. /Ï֠Ôɯ'ÖãÕÎɯ'נɯȹƕƝƝƝȺȭɯ"äàɯÊזɯ5Ð׆Ûɯ-ÈÔ, ØÜàׂÕɯƕȮɯ-ÏãɯßÜ֤ÛɯÉ֢Õɯ3Ùֺȭɯ3ÙȭɯƛƛƔɯ

ɬ 773. 

http://hannom.vass.gov.vn/
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7. /Ï֠ÔɯLĆÕÏɯ-ÏÈÔȮɯ-ÎÜàׄÕɯ7ÜäÕɯ'ÖãÐȮɯ/Ï֠Ôɯ3Ïגɯ'Ü׆Ȯɯ-ÎÜàׄÕɯ3Ïגɯ3ÏÐ÷Ôɯ

ÕÎɯØÜÈÕ. -ÏãɯßÜ֤ÛɯÉ֢Õɯ5çÕɯÏĞÈɯÛÏĠÕÎɯÛÐÕȮɯ'ãɯלÊɯÛױɯÔ׀Üɯ-ÎÜàׄÕɯ- L׀ÊɯÉ֢ÕɯÛÙÐנ, .(2004)

 Ðȭɯנ-

8. -ÎÜàׄÕɯ-ÎהÊɯ-ÏÜ֬n (2007). +ҖҔÕÎɯ-Ïᴆɯ'נÊɯÔנÛɯ3âÊɯÎÐÈɯÛÙÖÕÎɯ3ÖãÕɯ5Ð׆Ûɯ3ÏÐɯ

 .Õɯ-ÎÏÐ÷ÕɯÊᴀÜɯ'âÕɯ-ĠÔ׆ÊȮɯ5Ðױ+

9. 5ĺɯLᴀÊɯ-ÎÏÐ׆ÜɯȹƖƔƕƚȺȭɯɁLגÕÏɯÏҖעÕÎɯÉ֢ÖɯÛךÕȮɯ×ÏâÛɯÏÜàɯÎÐâɯÛÙגɯËÐɯÚ֢Õɯ,נÊɯ

É֢ÕɯÊÏķÈɯ5ĉÕÏɯ-ÎÏÐ÷ÔɯÝãɯÊÏķÈɯ!לɯLãȮɯÛאÕÏɯ!֮Êɯ&ÐÈÕÎɂȭɯ!âÖɯÊâÖɯÛלÕÎɯÏת×ɯL׀ɯÛãÐɯÊ֤×ɯ

-ÏãɯÕҖעÊȭɯ3ÙҖפÕÎɯL֠ÐɯÏהÊɯ*ÏÖÈɯÏהÊɯßæɯÏנÐɯÝãɯÕÏäÕɯÝçÕȮɯL֠ÐɯÏהÊɯ0ÜטÊɯÎÐÈȭɯ 

10. -ÎÜàׄÕɯ3Ïגɯ!ąÊÏɯ-ÎהÊɯȹƖƔƕƛȺȭ Ɂ״ÕÎɯËױÕÎɯÛÐ־ÕɯÉנɯÒÏÖÈɯÏהÊɯÝãɯÊĠÕÎɯÕÎÏ׆ɯ

É֢ÖɯØÜ֢ÕɯËÐɯÚ֢Õɯ,נÊɯÉ֢ÕɯÊÏķÈɯ5ĉÕÏɯ-ÎÏÐ÷ÔɯÝãɯÊÏķÈɯ!לɯLãɯÛאÕÏɯ!֮Êɯ&ÐÈÕÎɂȭɯ#ᴈɯâÕɯ

ôנÊɯÓ֬×ɯÊ֤×ɯÕÏãɯÕҖעÊȭɯ 

11. 3ÙÈɯÊᴀÜɯ2ÖÙÉÜÚɯÛÖÙÔÐÕÈÓÐÚɯ+ȭ 

https://www.wsl.ch/land/products/dendro/species.php?code=SOTOȮɯÛÙÜàɯÊ֬×ȯɯƕƔɤƖƔƖƘȭ 

ƕƖȭɯ3ÙÈɯÊᴀÜɯ1ÖÞÈÕȭ 

https://www.wood-database.com/rowan/ȮɯÛÙÜàɯÊ֬×ȯɯƕƔɤƖƔƖƘȭ 

13. 3ÙÈɯÊᴀÜɯ2ÖÙÉÜÚɯÈÜÊÜ×ÈÙÐÈɯ+ȭ 

https://www.delta-intkey.com/wood/en/www/rossoauc.htmȮɯÛÙÜàɯÊ֬×ȯɯƕƔɤƖƔƖƘȭ 

ƕƘȭɯ5ױɯ*'"-ȫ"+2/ɯɬ !נɯ-ĠÕÎɯÕÎÏÐ׆×ɯÝãɯ×ÏâÛɯÛÙÐׂÕɯÕông thôn (2000).  Tên 

ÊäàɯÙᴂÕÎɯ5Ð׆Ûɯ-ÈÔȭɯNhà ßÜ֤ÛɯÉ֢Õ -ĠÕÎɯÕÎÏÐ׆×Ȯɯ'ãɯ-נÐȭɯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.wsl.ch/land/products/dendro/species.php?code=SOTO
https://www.wood-database.com/rowan/
https://www.delta-intkey.com/wood/en/www/rossoauc.htm
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APPLYING DIGITAL TECHNOLOGY TO NARRATE  HERITAGE STORIES  IN  

PROMOTING WORLD DOCUMENTARY HERITAGE ɬ 

 NGUYEN DYNASTY WOODBLOCKS  

 

Tran Thi Minh, Pham Thi Yen  

 National A rchives Center IV 

 

-ÎÜàÌÕɯ#àÕÈÚÛàɀÚɯ6ÖÖËÉÓÖÊÒɯÐÚɯÈɯÚ×ÌÊÐÈÓɯÛà×ÌɯÖÍɯÙÌÊÖÙËɯÙÌÎÈÙËÐÕÎɯÐÛÚɯÍÖÙÔȮɯ

ÊÖÕÛÌÕÛȮɯÈÕËɯÊÙÌÈÛÐÕÎɯÔÌÛÏÖËȭɯ(ÛɀÚɯÛÏÌɯÖÙÐÎÐÕÈÓɯÖÍɯÍÈÔÖÜÚɯÏÐÚÛÖÙÐÊÈÓɯÈÕËɯÓÐÛÌÙÈÛÜÙÌɯ

works of Vietnam compiled and engraved in Nguyen Dynasty. The woodblocks 

were created by carving Han Nom (Sino-Vietnamese) characters in reverse onto a 

board of wood as a popular method of printing texts in feudal time and have been 

preserved to this day. On July 31, 2009, UNESCO recognized the Woodblocks of the 

Nguyen Dynasty as ViÌÛÕÈÔɀÚɯÍÐÙÚÛɯ6ÖÙÓËɯ#ÖÊÜÔÌÕÛÈÙàɯ'ÌÙÐÛÈÎÌȭ 

The National Archives Center IV in Da Lat City, Vietnam, has implemented 

ËÐÎÐÛÈÓɯÛÌÊÏÕÖÓÖÎàɯÛÖɯ×ÙÖÔÖÛÌɯÈÕËɯÌÕÏÈÕÊÌɯÛÏÌɯÝÈÓÜÌɯÖÍɯÛÏÌɯ-ÎÜàׄÕɯ#àÕÈÚÛàɯ

Woodblocks. This includes the establishment of a virtual exhibition  space to 

introduce the content of the World Documentary Heritage to visitors. Through 3D 

mapping technology and 3D HologramBox technology, visitors can experience a 

connection to historical and cultural information from the past to the present.  

Keywords : Woodblock, Nguyen Dynasty, National Archives Center IV  

 

ɯ*ׁɯ-'ᴅ-&ɯ"<4ɯ"'48ׅ-ɯ#(ɯ2֡-ɯ31.-&ɯחɯ"w-&ɯ-&'ׅɯ2&-װ#ɯ&-״

"w-&ɯ3:"ɯ/':3ɯ'48ɯ#(ɯ2֡-ɯ3ҕɯ+(ׅ4ɯ3'ֽɯ&(ס(ɯɬ  

 -׃ɯ!֡-ɯ31(ֿ4ɯ-&48"ן,

 

3Ù֦Õɯ3Ïגɯ,ÐÕÏ 1, /Ï֠Ô 3Ïגɯ8־Õ 2  

3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5 

 

 Ðɯdung vàנɯÏĆÕÏɯÛÏᴀÊȮɯÕ׀ÛɯÝ׆ÜɯôֶÊɯÉÐ׆Üɯ-ÎÜàׄÕɯÓãɯÓÖ֠ÐɯÏĆÕÏɯÛãÐɯÓÐ׀ÊɯÉ֢ÕɯÛÙÐנ,

×ÏҖҔÕÎɯÛÏᴀÊɯÊÏ־ɯÛâÊȰɯÓãɯÉ֢ÕɯÎטÊɯÊ׳ÈɯÊâÊɯÉנɯÊÏąÕÏɯÝçÕȮɯÊÏąÕÏɯÚᴄɯÕלÐɯÛÐ־ÕÎɯÊ׳Èɯ5Ð׆Ûɯ

-ÈÔɯôҖתÊɯÉÐ÷ÕɯÚÖ֠ÕȮɯÒÏ֮ÊɯÐÕɯÊÏ׳ɯà־ÜɯËҖעÐɯÛÙÐ׀Üɯ-ÎÜàׄÕȭɯ,נÊɯÉ֢ÕɯôҖתÊɯÏĆÕÏɯÛÏãÕÏɯ

ÊÏ׳ɯà־ÜɯÉְÕÎɯÒᴎɯÛÏÜ֬ÛɯÒÏ֮ÊɯÕÎҖתÊɯÒńɯÛᴈɯ'âÕɯ-ĠÔɯÛÙ÷ÕɯÎמɯôׂɯÐÕɯÙÈɯÛÏãÕÏɯÚâÊÏɯôҖתÊɯ
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ÚᴄɯËױÕÎ ×ÏלɯÉÐ־ÕɯÛÙÖÕÎɯÛÏפÐɯÒŅɯ×ÏÖÕÎɯÒÐ־ÕɯÝãɯÊğÕɯÓҖÜɯÎÐᴆɯôҖתÊɯô־ÕɯÕÎãàɯÕÈàȭɯ,נÊɯ

É֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯôæɯôҖתÊɯ4-$2".ɯÊĠÕÎɯÕÏ֬ÕɯÓãɯ#ÐɯÚ֢ÕɯÛҖɯÓÐ׆ÜɯÛÏ־ɯÎÐעÐɯô֦ÜɯÛÐ÷ÕɯÊ׳Èɯ

5Ð׆Ûɯ-ÈÔɯÝãÖɯÕÎãàɯƗƕɯÛÏâÕÎɯƔƛɯÕçÔɯƖƔƔƝȭ 

3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5ɯÛ֠ÐɯÛÏãÕÏɯ×ÏטɯLãɯ+֠ÛȮɯ5Ð׆Ûɯ-ÈÔɯôæɯÛÙÐׂÕɯÒÏÈÐɯ

ÝÐ׆ÊɯᴀÕÎɯËױÕÎɯÊĠÕÎɯÕÎÏ׆ɯÚטɯÛÙÖÕÎɯÊĠÕÎɯÛâÊɯØÜ֢ÕÎɯÉâȮɯ×ÏâÛɯÏÜàɯÎÐâɯÛÙגɯËÐɯÚ֢Õɯ,נÊɯÉ֢Õɯ

ÛÙÐ׀Üɯ-ÎÜàׄÕɯÛÏĠÕÎɯØÜÈɯÝÐ׆ÊɯÛÏÐ־ÛɯÓ֬×ɯÔנÛɯÒÏĠÕÎɯÎÐÈÕɯÛÙҖÕÎɯÉãàȮɯÛÙÐׂÕɯÓæÔɯÛÏᴈÊɯÛ־ɯ

֢ÖɯôׂɯÎÐעÐɯÛÏÐ׆ÜɯÕנÐɯËÜÕÎɯÊ׳Èɯ#ÐɯÚ֢ÕɯÛҖɯÓÐ׆ÜɯÛÏ־ɯÎÐעÐɯô־ÕɯËÜɯÒÏâÊÏɯÛÏÈÔɯØÜÈÕ. Du 

ÒÏâÊÏɯÚּɯôҖתÊɯÛÙ֢ÐɯÕÎÏÐ׆ÔɯÚᴈɯÒ־ÛɯÕטÐɯÕÏᴆÕÎɯÎÐâɯÛÙגɯÛÏĠÕÎɯÛÐÕɯÓגÊÏɯÚᴄȮɯÝçÕɯÏÖâɯÛᴂɯØÜâɯ

ÒÏᴀɯô־ÕɯÏÐ׆ÕɯÛ֠ÐɯÛÏĠÕÎɯØÜÈɯÊâÊɯÊĠÕÎɯÕÎÏ׆ɯÊ֢ÔɯᴀÕÎɯƗ#ɯ,È××ÐÕÎȮɯÊĠÕÎɯÕÎÏ׆ɯƗ#ɯ

Hologram Box.  

3ᴂɯÒÏĞÈȯ ,נÊɯÉ֢ÕȮɯ3ÙÐ׀Üɯ-ÎÜàׄÕȮɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5 

 

1. #֩-ɯ-'֫/ 

CônÎɯÕÎÏ׆ɯÚטɯÏÈàɯÊÏÜàׂÕɯôלÐɯÚטɯÕĞÐɯÊÏÜÕÎɯÓãɯßÜɯÏҖעÕÎɯÛ֤Ûɯà־ÜɯÛÙÖÕÎɯÛÏפÐɯô֠Ðɯ

ƘȭƔɯÏÐ׆ÕɯÕÈàȭ "ĠÕÎɯÕÎÏ׆ɯÚטɯÓãɯØÜâɯÛÙĆÕÏɯÊÏÜàׂÕɯôלÐɯÛᴂɯÔĠɯÏĆÕÏɯÛÙÜà׀ÕɯÛÏטÕÎɯÚÈÕÎɯÔĠɯ

ÏĆÕÏɯÚטȮɯÝÐ׆Êɯâ×ɯËױÕÎɯÊĠÕÎɯÕÎÏ׆ɯÚטɯÝãÖɯÊĠÕÎɯÛâÊɯØÜ֢ÕÎɯÉâȮɯ×ÏâÛɯÏÜàɯÕÏᴆÕÎɯÎÐâɯÛÙגɯËÐɯ

Ú֢ÕɯÛҖɯÓÐ׆ÜɯÊ׳ÈɯËäÕɯÛנÊɯÊĺÕÎɯÕְÔɯÛÙÖÕÎɯØÜâɯÛÙĆÕÏɯ×ÏâÛɯÛÙÐׂÕɯÊÏÜÕÎɯÊ׳ÈɯÊÜנÊɯÊâÊÏɯ

Ô֠ÕÎɯÊĠÕÎɯÕÎÏÐ׆×ɯÓ֦ÕɯÛÏᴀɯÛҖɯȹ","-ɯƘȭƔȺȭɯ5Ð׆ÊɯᴀÕÎɯËױÕÎɯÊĠÕÎɯÕÎÏ׆ɯÝãÖɯÛÏᴈÊɯÛ־ɯÊĠÕÎɯ

ÛâÊɯôׂɯßäàɯËᴈÕÎɯÊâÊɯÎÐ֢Ðɯ×Ïâ×ɯÕÏְÔɯÕäÕÎɯÊÈÖɯÏÐ׆ÜɯØÜ֢ȮɯôלÐɯÔעÐɯÊâÊÏɯÛÐ־×ɯÊ֬ÕɯÛÙÖÕÎɯ

ÊĠÕÎɯÛâÊɯÉ֢ÖɯÛךÕɯÝãɯ×ÏâÛɯÏÜàɯôטÐɯÝעÐɯËÐɯÚ֢ÕɯÛҖɯÓÐ׆ÜɯÓãɯÔנÛɯßÜɯÛÏ־ɯÊÏÜÕÎɯÊ׳ÈɯÊâÊɯÕҖעÊɯ

ÊĞɯËÐɯÚ֢ÕɯôæɯôҖתÊɯÎÏÐɯËÈÕÏɯÝãÖɯ"ÏҖҔÕÎɯÛÙĆÕÏɯ*ńɯᴀÊɯÛÏ־ɯÎÐעÐɯȹ,.6ȯɯ,ÌÔÖÙàɯÖÍɯÛÏÌɯ

6ÖÙËȺɯÊ׳Èɯ4-$2".ȭ 

"ĠÕÎɯÕÎÏ׆ɯÛÏᴈÊɯÛ־ɯ֢Öɯ51ɯƗƚƔȮɯÊĠÕÎɯÕÎÏ׆ɯÊ֢ÔɯᴀÕÎɯÛÙ÷ÕɯÒąÕÏɯÝãɯÛÙĆÕÏɯÊÏÐ־ÜɯƗ#ɯ

,È××ÐÕÎȮɯÊĠÕÎɯÕÎÏ׆ɯÛÙĆÕÏɯÊÏÐ־Üɯ'ÖÓÖÎÙÈÔɯƗ#ɯ!ÖßȮɯÊĺÕÎɯÕÏҖɯÝÐ׆ÊɯÚטɯÏÖâɯÝãɯÛâÐɯÏÐ׆Õɯ

Ó֠ÐɯÊäÜɯÊÏÜà׆ÕɯÓגÊÏɯÚᴄɯÉְÕÎɯÊĠÕÎɯÕÎÏ׆ɯÓãɯÕÏᴆÕÎɯÎÐ֢Ðɯ×Ïâ×ɯÊĠÕÎɯÕÎÏ׆ɯÚטɯôנÛɯ×ÏâɯÛÙÖÕÎɯ

ÊĠÕÎɯÛâÊɯÛÙÜà׀ÕɯÛÏĠÕÎɯÏÐ׆ÕɯÕÈàȭ 

 

2. C:"ɯ&(֡(ɯ/':/ɯ״-&ɯ#װ-&ɯ"w-&ɯ-&'ׅɯ2חɯ31.-&ɯ5(ׅ"ɯ/':3ɯ

'48ɯ&(:ɯ31בɯ#(ɯ2֡- 

2.1 Công ngh׆ɯÛÙĆÕÏɯÊÏÐ־ÜɯƗ#ɯ,È××ÐÕÎɯ 

/ÙÖÑÌÊÛÐÖÕɯƗ#ɯ,È××ÐÕÎɯÏÈàɯƗ#ɯ,È××ÐÕÎɯÓãɯÔנÛɯÊĠÕÎɯÕÎÏ׆ɯÚâÕÎɯÛ֠ÖȮɯÚᴄɯËױÕÎɯ

ÊâÊɯÛÏÐ־ÛɯÉגɯÕÏҖɯôöÕɯÓÈÚÌÙȮɯÔâàɯÊÏÐ־ÜɯôׂɯÊĞɯÛÏׂɯÉÐ־ÕɯôלÐɯÉ׀ɯÔֶÛɯÏÐ׆ÕɯÏᴆÜȮɯÕÏҖɯÊâÊɯÛğÈɯ

nhà, công trình ÒÐ־ÕɯÛÙĶÊɯÛÏãÕÏɯÔנÛɯÉᴀÊɯÛÙÈÕÏɯÚטÕÎɯôנÕÎȮɯÏÖֶÊɯÛÙÜà׀ÕɯÛ֢Ð ÔנÛɯÊäÜɯ
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ÊÏÜà׆ÕɯôנÊɯôâÖȭɯ,âàɯÊÏÐ־Üɯȹ/ÙÖÑÌÊÛÖÙȺɯÚּɯÓãɯÛÏÐ־ÛɯÉגɯÊÏąÕÏɯôׂɯ×ÏâÛɯÏĆÕÏɯ֢ÕÏɯÝãɯÒᴎɯ

ÛÏÜ֬Ûɯ,È××ÐÕÎɯÚּɯôҖתÊɯËķÕÎɯôׂɯÊĞɯÛÏׂɯËᴈÕÎɯÓ֠ÐɯÏĆÕÏɯ֢ÕÏɯÊĞɯÛאɯÓ׆ɯÒąÊÏɯÛÏҖעÊɯÎÐטÕÎɯàɯ

Ï׆ÛɯÝעÐɯÉ׀ɯÔֶÛɯÝ֬ÛɯÛÏׂɯôҖתÊɯÊÏÐ־ÜɯÏĆÕÏɯ֢ÕÏɯÓ÷Õȭɯ"ĞɯÛÏׂɯÕĞÐȮɯôäàɯÓãɯÔנÛɯÒᴎɯÛÏÜ֬ÛɯÊÏÐ־Üɯ

ÛÙᴈÊɯÛÐ־×ɯÊâÊɯÛÏҖעÊɯ×ÏÐÔɯƗ#ɯÛÙ÷ÕɯÔנÛɯÉ׀ɯÔֶÛɯ×ÏֲÕÎɯÛÙÖÕÎɯÒÏĠÕÎɯÎÐÈÕɯÛÏᴈÊɯÛ־ȮɯÕÏְÔɯ

ôÌÔɯÓ֠ÐɯÛÙ֢ÐɯÕÎÏÐ׆ÔɯÔעÐɯÓ֠ɯÊÏÖɯËÜɯÒÏâÊÏȭɯ 

Hình 1: #ÜɯÒÏâÊÏɯÛÙ֢ÐɯÕÎÏÐ׆ÔɯÊĠÕÎɯÕÎÏ׆ɯƗ#ɯ,È××ÐÕÎ 

Û֠Ðɯ*ÏĠÕÎɯÎÐÈÕɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯÚטȭ 

(-ÎÜךÕȯɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5) 

*ᴎɯÛÏÜ֬ÛɯÕãàɯôæɯôҖתÊɯâ×ɯËױÕÎɯÙנÕÎɯÙæÐɯÛ֠ÐɯÔנÛɯÚטɯÕҖעÊɯÊĠÕÎɯÕÎÏ׆ɯÛÐ÷ÕɯÛÐ־Õɯ

ÛÙ÷ÕɯÛÏ־ɯÎÐעÐɯÕÏҖɯ/Ïâ×Ȯɯ,ᴎȮɯ3ÙÜÕÎɯ0ÜטÊȮɯ2ÐÕÎÈ×ÖÙÌȮɯ'ãÕɯ0ÜטÊȱɯ3֠Ðɯ5Ð׆Ûɯ-ÈÔȮɯÏÐ׆Õɯ

ÕÈàɯÊĠÕÎɯÕÎÏ׆ɯÕãàɯÊĺÕÎɯôҖתÊɯâ×ɯËױÕÎɯÛÙÖÕÎɯÊâÊɯÚᴈɯÒÐ׆ÕɯØÜ֢ÕÎɯÉâȮɯÛÙҖÕÎɯÉãàɯÛÙÐׂÕɯ

ÓæÔɯÓעÕȮɯÛ֠ÐɯÊâÊɯÉ֢ÖɯÛãÕÎȮɯÒÏÜɯËÐɯÛąÊÏɯÓגÊÏɯÚᴄȮɯÕÏְÔɯÛâÐɯÏÐ׆ÕɯÓ֠ÐɯÔנÛɯ×Ï֦ÕɯÓגÊÏɯÚᴄɯÎ֮Õɯ

ÓÐ׀ÕɯÝעÐɯËÐɯÛąÊÏɯôĞȭɯ5עÐɯÚᴈɯÒ־ÛɯÏת×ɯÊ׳ÈɯÊâÊɯÏÐ׆ÜɯᴀÕÎɯäÔɯÛÏÈÕÏȮɯâÕÏɯÚâÕÎȮɯÊäÜɯÊÏÜà׆Õɯ

ÝãɯÊâÊɯÏĆÕÏɯ֢ÕÏɯôÈɯÊÏÐ׀ÜɯôæɯÎĞ×ɯ×Ï֦ÕɯÔÈÕÎɯÓ֠ÐɯÕÏᴆÕÎɯÛÙ֢ÐɯÕÎÏÐ׆ÔɯÛÏגɯÎÐâÊɯÛÏĶɯÝגɯÛÙ÷Õɯ

Ý֬ÛɯÛÏׂɯÊÏÖɯÕÎҖפÐɯßÌÔ. 

"âÊɯà־ÜɯÛטɯÎĞ×ɯ×Ï֦ÕɯÔÈÕÎɯÓ֠ÐɯÏÐ׆ÜɯØÜ֢ɯÒÏÐɯᴀÕÎɯËױÕÎɯÊĠÕÎɯÕÎÏ׆ɯƗ#ɯ,È××ÐÕÎɯ

ÛÙÖÕÎɯÝÐ׆ÊɯÛÙҖÕÎɯÉãàȮɯÎÐעÐɯÛÏÐ׆ÜɯôĞɯÓãɯÒÏĠÕÎɯÎÐÈÕȮɯÕנÐɯËÜÕÎɯÛÏÐ־ÛɯÒ־ɯÝãɯÝ֬ÛɯÛÏׂɯÊÏÐ־Üȭɯ 

ÕɯÒÏâÕɯÎÐ֢ȮɯÛÙÖÕÎɯôĞɯ־ÕɯÛ֢Ðɯô׀ɯÛÙÜà×׆Üȯɯ"ÏąÕÏɯÓãɯÛÏĠÕÎɯôÐ־ÐɯËÜÕÎɯÛÙĆÕÏɯÊÏÐנ-

ÒגÊÏɯÉ֢Õɯ×Ï֢ÐɯôҖתÊ ßäàɯËᴈÕÎɯÊÏÜà÷ÕɯÕÎÏÐ׆×ɯôׂɯÓãÔɯÕלÐɯÉ֬ÛɯÊķÕÎɯÝעÐɯÏÐ׆ÜɯᴀÕÎɯâÕÏɯ

ÚâÕÎȮɯäÔɯÛÏÈÕÏɯÚּɯÔÈÕÎɯÓ֠ÐɯÔנÛɯÛâÊɯ×Ï֨ÔɯÛÙĆÕÏɯËÐׄÕɯÏ֤×ɯË֪Õȭ 
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5֬ÛɯÛÏׂɯÛÙĆÕÏɯÊÏÐ־Üȯɯ5֬ÛɯÛÏׂɯÛÙĆÕÏɯÊÏÐ־ÜɯÝãɯÉ׀ɯÔֶÛɯôҖתÊɯÊÏÐ־ÜɯÚּɯÛâÊɯôנÕÎɯô־Õɯ

ÏÐ׆ÜɯØÜ֢ɯÕנÐɯËÜÕÎɯÛÙÜà׀ÕɯÛ֢Ðȭɯ"Ï֤ÛɯÓÐ׆ÜɯÉ׀ɯÔֶÛɯÊ׳ÈɯÝ֬ÛɯÛÏׂɯ֢ÕÏɯÏҖצÕÎɯÙ֤ÛɯÓעÕɯô־ÕɯÊÏ֤Ûɯ

ÓҖתÕÎɯÏĆÕÏɯ֢ÕÏɯÏÐׂÕɯÛÏגȭɯ3ÏĠÕÎɯÛÏҖפÕÎȮɯÝÐ׆ÊɯÒÏ֢ÖɯÚâÛɯÊâÊɯÝ֬ÛɯÛÏׂɯÛÙĆÕÏɯÊÏÐ־ÜɯÎÐĶ×ɯ

ÝÐ׆ÊɯÛąÕÏɯÛÖâÕɯÔנÛɯÊâÊÏɯÊÏÐɯÛÐ־ÛȮɯÊÏąÕÏɯßâÊɯÝ׀ɯÊâÊÏɯÚᴄɯËױÕÎɯâÕÏɯÚâÕÎȮɯÓÖ֠ÐɯÔâàɯÊÏÐ־Üɯ

×ÏķɯÏת×ɯÝעÐɯÕנÐɯËÜÕÎɯÚּɯôҖתÊɯÛÙĆÕÏɯÊÏÐ־Üȭ 

Không gian trình cÏÐ־Üȯɯ"֦ÕɯÉטɯÛÙąɯÔנÛɯÒÏĠÕÎɯÎÐÈÕɯ×ÏķɯÏת×ɯÝעÐɯÕנÐɯËÜÕÎɯÔãɯ

Ɨ#ɯ,È××ÐÕÎɯÚּɯÛÙĆÕÏɯÊÏÐ־ÜȮɯÒÏĠÕÎɯÎÐÈÕɯÕãàɯÚּɯÎĞ×ɯ×Ï֦ÕɯÔÈÕÎɯÓ֠ÐɯÕÏᴆÕÎɯÊ֢ÔɯÕÏ֬Õɯ

ÛÙÖÕÎɯØÜâɯÛÙĆÕÏɯÛÙ֢ÐɯÕÎÏÐ׆ÔɯÊ׳ÈɯÒÏâÕɯÎÐ֢ȭɯ"ķÕÎɯÔנÛɯÝ֬ÛɯÛÏׂɯÕÏҖÕÎɯÒÏÐɯôҖתÊɯôֶÛɯצɯ

ÕÏᴆÕÎɯÒÏĠÕÎɯÎÐÈÕɯÛÙÖÕÎɯÕÏãȮɯÒÏĠÕÎɯÉגɯÛâÊɯôנÕÎɯÉצÐɯÕÎÜךÕɯÚâÕÎɯÛᴈɯÕÏÐ÷ÕɯÛÏҖפÕÎɯÚּɯ

ËׄɯÒÐׂÔɯÚÖâÛɯÏҔÕɯÚÖɯÝעÐɯÝÐ׆ÊɯÛÙĆÕÏɯÊÏÐ־ÜɯÓ÷ÕɯÕÏᴆÕÎɯÝ֬ÛɯÛÏׂɯôҖתÊɯôֶÛɯצɯÕÎÖãÐɯÛÙפÐȭɯ 

-ÏᴆÕÎɯҖÜɯôÐׂÔɯÕלÐɯÉ֬ÛɯÔãɯÊĠÕÎɯÕÎÏ׆ɯƗ#ɯ,È××ÐÕÎɯÔÈÕÎɯÓ֠ÐɯÒÏÐɯâ×ɯËױÕÎɯôĞɯ

ÓãɯôנɯÊÏąÕÏɯßâÊɯÊÈÖȮɯÏĆÕÏɯ֢ÕÏȮɯÊÏÐɯÛÐ־ÛɯôҖתÊɯÏÐׂÕɯÛÏגɯÚ֮ÊɯÕõÛȮɯÕÏ֤ÛɯÓãɯÛÙÖÕÎɯÝÐ׆Êɯ×ÏױÊɯ

ËᴈÕÎȮɯÛâÐɯÏÐ׆ÕɯÊâÊɯÊĠÕÎɯÛÙĆÕÏɯÒÐ־ÕɯÛÙĶÊɯÊלȭ 

 

ƖȭƖɯ"ĠÕÎɯÕÎÏ׆ɯƗ#ɯ'ÖÓÖÎÙÈÔɯ 

"ĠÕÎɯÕÎÏ׆ ÏĆÕÏɯ֢ÕÏɯƗ#ɯȹƗɯÊÏÐ׀ÜȺɯ'ÖÓÖÎÙÈÔ ËÖɯÕÏãɯÝ֬ÛɯÓńɯÕÎҖפÐɯ ÕÏɯÎטÊɯ

'ÜÕÎÈÙàɯ#ÌÕÕÐÚɯ&ÈÉÖÙɯ×ÏâÛɯÔÐÕÏɯÝãÖɯÕçÔɯƕƝƘƛȭɯ 

'ÖÓÖÎÙÈÔɯôҖתÊɯÏÐׂÜɯÓãɯÚᴈɯÉטɯÛÙąɯÊâÊɯÊÏÐɯÛÐ־ÛɯÛÙ÷ÕɯƕɯÔֶÛɯ×ÏֲÕÎɯÉÈɯÊÏÐ׀Üȭɯ*ÏÐɯÊĞɯ

ÚᴈɯßÜ֤ÛɯÏÐ׆Õɯ×Ï֢Õɯß֠ɯâÕÏɯÚâÕÎȮɯÊâÊɯÊÏÐɯÛÐ־ÛɯÕלÐɯÓ÷ÕɯÝãɯÛ֠ÖɯÙÈɯƕɯÏĆÕÏɯ֢ÕÏɯÉÈɯÊÏÐ׀Üɯ֤Õɯ

ÛҖתÕÎȭɯ'ÖÓÖÎÙÈÔɯÊÏÖɯ×Ïõ×ɯÕÎҖפÐɯßÌÔɯÛÏ֤àɯÊâÊɯôטÐɯÛҖתÕÎɯÛᴂɯÕÏÐ׀ÜɯÎĞÊɯôנȮɯÔÈÕÎɯô־Õɯ

Ê֢ÔɯÎÐâÊɯÕÏҖɯÔהÐɯÝ֬ÛɯôÈÕÎɯÛךÕɯÛ֠ÐɯÛÙÖÕÎɯÒÏĠÕÎɯÎÐÈÕɯÛÏᴈÊɯÛ־ȭ "ĠÕÎɯÕÎÏ׆ɯ'ÖÓÖÎÙÈÔɯ

ôæɯôҖתÊɯÚᴄɯËױÕÎɯÛÙÖÕÎɯÕÏÐ׀ÜɯÓĉÕÏɯÝᴈÊȮɯÛᴂɯÊâÊɯᴀÕÎɯËױÕÎɯÒÏÖÈɯÏהÊɯÛÙÖÕÎɯÕÎãÕÏɯÊĠÕÎɯ

ÕÎÏÐ׆×ɯô־ÕɯÕÎÏ׆ɯÛÏÜ֬ÛɯÛÙҖÕÎɯÉãàȮɯÎÐ֢ÐɯÛÙąɯÕÏҖɯÛÙÖÕÎɯÛÙÐׂÕɯÓæÔȮɯÛÙҖÕÎɯÉãàɯÝãɯ×ÏÐÔɯ

Ɨ#Ȯȱ 

"âÊɯÓתÐɯąÊÏɯÕÏ֬ÕɯôҖתÊɯÒÏÐɯÚᴄɯËױÕÎɯÊĠÕÎɯÕÎÏ׆ɯ'ÖÓÖÎÙÈÔɯôĞɯÓãȯɯ5עÐɯÏĆÕÏɯ֢nh 

ÚטÕÎɯôנÕÎȮɯ'ÖÓÖÎÙÈÔɯÚּɯÛ֠ÖɯôÐׂÔɯÕÏ֤ÕɯÝãɯÛÏÜɯÏĶÛɯÔהÐɯâÕÏɯÕÏĆÕɯÛÙÖÕÎɯÝÐ׆ÊɯÛÙҖÕÎɯ

ÉãàȮɯÛÙÜà׀ÕɯÛ֢Ðɯ×ÏױÊɯËᴈÕÎɯÓ֠ÐɯÕÏᴆÕÎɯÏÐ׆ÕɯÝ֬ÛɯÊĞɯËÐ׆ÕɯÛąÊÏɯÓעÕȮɯËÖɯÝ֬àɯÊĞɯÛÏׂɯÚᴄɯËױÕÎɯ

ÊĠÕÎɯÕÎÏ׆ɯ'ÖÓÖÎÙÈÔɯôׂɯÛÏÜɯÕÏזɯôׂɯÛÙĆÕÏɯÊÏÐ־Üȭɯ-ÎÖãÐɯÙÈȮɯ'ÖÓÖÎÙÈÔɯÎÐĶ×ɯÓҖÜɯÛÙᴆɯËᴆɯ

ÓÐ׆ÜɯÕÏÈÕÏɯÊÏĞÕÎȮɯÈÕɯÛÖãÕȭɯ*ÏÐɯÛâÐɯÏÐ׆ÕɯÓ֠ÐɯÕנÐɯËÜÕÎɯÛÙҖÕÎɯÉãàȮɯÛÙÐׂÕɯÓæÔȮɯ'ÖÓÖÎÙÈÔɯ

ÎÐĶ×ɯÛçÕÎɯÚᴈɯÏᴀÕÎɯÛÏĶɯÝãɯÎÐ֢ÔɯÚᴈɯÛֺɯÕÏ֠ÛɯÛÙÖÕÎɯÊâÊɯÉÜלÐɯÛÙÐׂÕɯÓæÔȭɯ"ĞɯÛÏׂɯÕĞÐȮɯ

'ÖÓÖÎÙÈÔɯÊÏąÕÏɯÓãɯÊ֦ÜɯÕטÐɯÎÐĶ×ɯÊÏÖɯÊĠÕÎɯÊÏĶÕÎɯÏÐׂÜɯÏҔÕɯÝ׀ɯÊâÊɯËÐɯÚ֢ÕɯÝçÕɯÏÖâȭ 

LטÐɯÝעÐɯÊâÊɯÊÜנÊɯÛÙÐׂÕɯÓæÔɯÎÐעÐɯÛÏÐ׆ÜɯÕנÐɯËÜÕÎɯÛÏĆɯÒᴎɯÛÏÜ֬Ûɯ'ÖÓÖÎÙÈÔɯÊÏÖɯ×Ïõ×ɯ

ÛÙĆÕÏɯÊÏÐ־Üɯ֢ÕÏɯƗ#ɯôÐɯÒöÔɯäÔɯÛÏÈÕÏɯÝĠɯÊķÕÎɯÚטÕÎɯôנÕÎɯÓãɯÔנÛɯÎÐ֢Ðɯ×Ïâ×ɯ֤ÕɯÛҖתÕÎɯ
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ÊÏÖɯÝÐ׆ÊɯᴀÕÎɯËױÕÎɯÊĠÕÎɯÕÎÏ׆ɯÝãÖɯÝÐ׆ÊɯØÜ֢ÕÎɯÉâȮɯÝÐ־ÛɯÓ÷ÕɯÕÏᴆÕÎɯÊäÜɯÊÏÜà׆ÕɯËÐɯÚ֢ÕȮɯ

Î֮ÕɯÓÐ׀ÕɯÝעÐɯÊâÊɯÛÏĠÕÎɯÛÐÕɯÛҖɯÓÐ׆ÜɯÓҖÜɯÛÙᴆ. 

"ĠÕÎɯÕÎÏ׆ɯÛÙĆÕÏɯÊÏÐ־Üɯ'ÖÓÖÎÙÈÔɯƗ#ɯ!ÖßɯôæɯÛ֠ÖɯÙÈɯÔנÛɯÓãÕɯÚĞÕÎɯÔעÐɯÛÙÖÕÎɯÊâÊɯ

ᴀÕÎɯËױÕÎɯØÜ֢ÕÎɯÊâÖȮɯÚᴈɯÒÐ׆ÕȮɯÎÐâÖɯËױÊɯÝãɯÕÎÏ׆ɯÛÏÜ֬ÛȮɯÔÈÕÎɯÓ֠ÐɯÚᴈɯÚâÕÎɯÛ֠ÖȮɯÚᴈɯÒŅɯ

ËÐ׆ÜɯÊÏÖɯÊâÊɯÛÙ֢ÐɯÕÎÏÐ׆ÔɯÛÙᴈÊɯØÜÈÕȭɯ 

 

ƖȭƗɯ"ĠÕÎɯÕÎÏ׆ɯÛÏᴈÊɯÛ־ɯ֢Öɯ51ɯƗƚƔ 

"ĠÕÎɯÕÎÏ׆ɯÛÏᴈÊɯÛ־ɯ֢Öɯ51ɯƗƚƔɯÓãɯÚᴈɯ×ÏâÛɯÛÙÐׂÕɯßÈɯÏҔÕɯÊ׳ÈɯÕÏᴆÕÎɯÏĆÕÏɯ֢ÕÏɯƖ#ɯ

ÛÏĠÕÎɯÛÏҖפÕÎɯÛÏãÕÏɯÕÏᴆÕÎɯÛ֤Ôɯ֢ÕÏɯƗƚƔɯôנȭɯ*öÔɯÛÏÌÖɯôĞɯÓãɯÊĠÕÎɯÕÎÏ׆ɯ×Ï֦ÕɯÔ׀Ôɯ

ÎÐĶ×ɯÛâÐɯÛ֠ÖɯÔĠɯ×ÏזÕÎɯÒÏĠÕÎɯÎÐÈÕɯÛᴂɯ֢ÕÏɯƗƚƔɯôנɯÛÙצɯÛÏãÕÏɯÔנÛɯÒÏĠÕÎɯÎÐÈÕɯÚטȮɯÊĞɯÛÏׂɯ

ÛÙÜàɯßÜ֤ÛɯÝãɯÛÙ֢ÐɯÕÎÏÐ׆ÔɯÉְÕÎɯÊâÊɯÛÏÐ־ÛɯÉגɯÏĆÕÏɯ֢ÕÏɯÕÏҖȯɯÒąÕÏɯÛÏᴈÊɯÛ־ɯ֢ÖȮɯÔâàɯÛąÕÏȮɯ

ôÐ׆ÕɯÛÏÖ֠ÐɯÛÏĠÕÎɯÔÐÕÏȮȱɯץɯÛÙÖÕÎɯÔĠÐɯÛÙҖפÕÎɯÊĠÕÎɯÕÎÏ׆ɯÛÏᴈÊɯÛ־ɯ֢Ö 51ɯƗƚƔȮɯÕÎҖפÐɯ

ËķÕÎɯÊĞɯÛÏׂɯØÜÈÕɯÚâÛɯƗƚƔɯôנȮɯËÐɯÊÏÜàׂÕȮɯÛҖҔÕÎɯÛâÊɯÝעÐɯÒÏĠÕÎɯÎÐÈÕɯצɯÔᴀÊɯôנɯÓ֬×ɯÛÙĆÕÏɯ

ÔâàɯÛąÕÏɯôæɯÛÏᴈÊɯÏÐ׆ÕɯÛÙҖעÊɯôĞȭ 

-ÏҖɯÝ֬àɯÊĞɯÛÏׂɯÕĞÐȮɯÊĠÕÎɯÕÎÏ׆ɯÛÏᴈÊɯÛ־ɯ֢Öɯ51ɯƗƚƔɯÓãɯÚ֢Õɯ×Ï֨ÔɯÚטɯÏĞÈ Ê׳ÈɯÔנÛɯ

ÒÏĠÕÎɯÎÐÈÕɯÝãɯôҖתÊɯÛÙĆÕÏɯËÐׄÕɯÛÙ÷ÕɯÔĠÐɯÛÙҖפÕÎɯ֢ÖɯØÜÈɯÛÏÐ־ÛɯÉגɯ×Ï֦ÕɯÊᴀÕÎɯÝ׀ɯÏĆÕÏɯ

֢ÕÏȭ 

-ÏᴆÕÎɯÓתÐɯąÊÏɯÔãɯÊĠÕÎɯÕÎÏ׆ɯÛÏᴈÊɯÛ־ɯ֢Ö ÔÈÕÎɯô־ÕɯÊÏÖɯÕÎҖפÐɯßÌÔɯôטÐɯÝעÐɯÝÐ׆Êɯ

ÛÏÐ־ÛɯÓ֬×ɯÊâÊɯÒŅɯØÜÈÕɯÛÏÐ÷ÕɯÕÏÐ÷ÕȮɯËÈÕÏɯÓÈÔɯÛÏ֮ÕÎɯÊ֢ÕÏɯÝעÐɯôנɯÊÏąÕÏɯßâÊɯÎ֦ÕɯÕÏҖɯ

ÛÜà׆ÛɯôטÐȭɯ0ÜÈɯôĞȮɯÎÐĶ×ɯØÜ֢ÕÎɯÉâɯÏĆÕÏɯ֢ÕÏɯÔנÛɯÊâÊÏɯÊÏäÕɯÛÏᴈÊɯÕÏ֤Ûɯô־ÕɯËÜɯÒÏâÊÏȮɯ

ÒÏĠÕÎɯÉגɯÎÐעÐɯÏ֠ÕɯÝ׀ɯÛÏפÐɯÎÐÈÕɯÝãɯÒÏĠÕÎɯÎÐÈÕȮɯÕÎҖפÐɯßÌÔɯÊĞɯÛÏׂɯÛҖҔÕÎɯÛâÊɯÉ֤ÛɯÊᴀɯÒÏÐɯ

ÕãÖɯËķɯÕÎãàɯÏÈàɯô÷Ôȭɯ 

 

ɯ#(ɯבɯ31.-&ɯ5(ׅ"ɯ/':3ɯ'48ɯ&(:ɯ31חɯ"w-&ɯ-&'ׅɯ2&-װ#ɯ&-״ .3

2֡-ɯ3ҕɯ+(ׅ4ɯMן"ɯ!֡-ɯ31(ֿ4ɯ-&48׃- 

#ÐɯÚ֢ÕɯÛҖɯÓÐ׆ÜɯÛÏ־ɯÎÐעÐɯÛÏҖפÕÎɯôҖתÊɯÔĠɯÛ֢ɯÓãɯɁ3֤ÛɯÊ֢ɯÊâÊɯÒąɯᴀÊɯôҖתÊɯÎÏÐɯÊÏõ×ɯ

Ó֠ÐɂɯÊ׳ÈɯÕÎҖפÐɯßҖÈȭɯ#ÐɯÚ֢ÕɯÛҖɯÓÐ׆ÜɯôҖתÊɯÎÐ֢ÐɯÛÏąÊÏɯÓãɯÊâÊɯËÐɯÚ֢ÕɯÛÏׂɯÏÐ׆ÕɯÛҖɯÛҖצÕÎȮɯÎÐâɯ

ÛÙגɯÊ׳ÈɯßæɯÏנÐɯÝãɯØÜâɯÛÙĆÕÏɯÛÙÜà׀ÕɯÉâɯÊâÊɯÛÏãÕÏɯÛᴈÜɯÝçÕɯÏĞÈɯÊ׳ÈɯßæɯÏנÐɯÓÖãÐɯÕÎҖפÐɯȹ)ÖÐÌɯ

Springer, 2015). 

3ąÕÏɯô־ÕɯÕÈàȮɯ5Ð׆Ûɯ-ÈÔɯôæɯÊĞɯƝɯËÐɯÚ֢ÕɯÛҖɯÓÐ׆ÜɯôҖתÊɯ4-$2".ɯÝÐÕÏɯËÈÕÏȮɯÛÙÖÕÎɯ

ôĞɯƗɯËÐɯÚ֢ÕɯÓãɯ#ÐɯÚ֢ÕɯÛҖɯÓÐ׆ÜɯÛÏ־ɯÎÐעÐɯÝãɯƚɯËÐɯÚ֢ÕɯÓãɯ#ÐɯÚ֢ÕɯÛҖɯÓÐ׆ÜɯÒÏÜɯÝᴈÊɯÊÏäÜɯ:ɯ- 

3ÏâÐɯ!ĆÕÏɯ#ҖҔÕÎȭɯ5Ð׆Êɯ4-$2".ɯÓᴈÈɯÊÏהÕɯÊĠÕÎɯÕÏ֬ÕɯÕÏᴆÕÎɯËÐɯÚ֢ÕɯÛҖɯÓÐ׆ÜɯØÜÈÕɯÛÙהÕÎɯ
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ÔãɯÕÏäÕɯÓÖ֠Ðɯ×Ï֢ÐɯÎÏÐɯÕÏעɯôׂɯÛÙÜà׀ÕɯÓ֠ÐɯÊÏÖɯÏ֬ÜɯÛÏ־ȮɯÛÙÖÕÎɯôĞɯ4-$2".ɯô׀ɯÊÈÖɯÊâÊɯ

ÉÐ׆Õɯ×Ïâ×ɯÕÏְÔɯÉ֢ÖɯÛךÕɯÝãɯ×ÏâÛɯÏÜàɯÕÏᴆÕÎɯÎÐâɯÛÙגɯËÐɯÚ֢Õɯô־ÕɯÊĠÕÎɯÊÏĶÕÎȭ 

LׂɯÛçÕÎɯÊҖפÕÎɯÏҔÕɯÕᴆÈɯÊĠÕÎɯÛâÊɯØÜ֢ÕÎɯÉâȮɯ×ÏâÛɯÏÜàɯÎÐâɯÛÙג Ê׳Èɯ#ÐɯÚ֢ÕɯÛҖɯÓÐ׆Üɯ

ÐɯÚâÕÎɯעÐɯÔלÊɯô׆Ðɯôâ×ɯᴀÕÎɯÕÏᴆÕÎɯÛÏâÊÏɯÛÏᴀÊɯÛÙÖÕÎɯÝÐפÕÎɯÛÏךÜɯ-ÎÜàׄÕȮɯô׀ÊɯÉ֢ÕɯÛÙÐנ,

Û֠ÖȮɯᴀÕÎɯËױÕÎɯÒÏÖÈɯÏהÊɯÊĠÕÎɯÕÎÏ׆ɯÝãÖɯÛÏᴈÊɯÛÐׄÕȭɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5ɯôæɯ

ᴀÕÎɯËױÕÎɯÊĠÕÎɯÕÎÏ׆ɯÊ֢ÔɯᴀÕÎɯƗ#ɯ,È××ÐÕÎȮɯÊĠÕÎɯÕÎÏ׆ɯ'ÖÓÖÎÙÈÔ 3D Box và công 

nÎÏ׆ɯÛÙĆÕÏɯÊÏÐ־ÜɯÛÏÌÖɯÒגÊÏɯÉ֢ÕɯÕÏ֬ÕɯËÐ׆ÕɯƗ#ɯ,È××ÐÕÎɯÛÙ÷ÕɯÒąÕÏɯôׂɯÒׂɯÕÏᴆÕÎɯÊäÜɯ

ÊÏÜà׆Õɯ#ÐɯÚ֢ÕɯÛҖɯÓÐ׆ÜȮɯØÜÈɯôĞɯÛ֠ÖɯÊÏÖɯÕÎҖפÐɯßÌÔɯÕÏᴆÕÎɯÛÙ֢ÐɯÕÎÏÐ׆ÔɯÛҖҔÕÎɯÛâÊɯôÈɯ

ÊÏÐ׀ÜɯÝãɯôנÊɯôâÖȭ 

*ÏĠÕÎɯÎÐÈÕɯÛÙҖÕÎɯÉãàɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯÚטɯÛ֠Ðɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯ

ÎÐÈɯ(5ȮɯôҖתÊɯÔצɯÊᴄÈɯÛÏҖפÕÎɯßÜà÷ÕɯÝעÐɯƗɯÊÏÜà÷Õɯô׀ɯÏ֤×ɯË֪ÕȮɯôֶÊɯÚ֮Êȭ 

 

'ĆÕÏɯƖȯɯ#ÜɯÒÏâÊÏɯÛÙ֢ÐɯÕÎÏÐ׆ÔɯÊĠÕÎɯÕÎÏ׆ɯ'ÖÓÖÎÙÈÔɯƗ#ɯ!Öß 

 Û֠Ðɯ*ÏĠÕÎɯÎÐÈÕɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯÚט. 

(-ÎÜךÕȯɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5) 

 

Ɨȭƕɯ"ĠÕÎɯÕÎÏ׆ɯÛҖҔÕÎɯÛâÊɯÝãɯƗ#ɯ,È××ÐÕÎɯÛÙ÷ÕɯÒąÕÏɯÝעÐɯÊÏÜà÷Õɯô׀  Ɂ,נÊɯÉ֢Õɯ- 

!֢ÖɯÝ֬Ûɯ'ÖãÕÎɯÛÙÐ׀Üɂ 

"ĠÕÎɯÕÎÏ׆ɯÛҖҔÕÎɯÛâÊɯÝãɯƗ#ɯ,È××ÐÕÎɯÛÙ÷ÕɯÝâÊÏɯÒąÕÏɯÓãɯÔנÛɯÚâÕÎɯÒÐ־ÕɯôנÊɯôâÖɯ

ÛÙÖÕÎɯÓĉÕÏɯÝᴈÊɯÊĠÕÎɯÕÎÏ׆ȮɯÔצɯÙÈɯÊâÕÏɯÊᴄÈɯÊÏÖɯÊâÊɯÛÙ֢ÐɯÕÎÏÐ׆ÔɯÛҖҔÕÎɯÛâÊɯôÈɯÊÏÐ׀ÜɯÝãɯ

ÚâÕÎɯÛ֠ÖɯÛÙ÷ÕɯÉ׀ɯÔֶÛɯÒąÕÏɯÛÙÖÕÎɯÒÏĠÕÎɯÎÐÈÕɯÛÙ֢ÐɯÕÎÏÐ׆ÔɯôטÐɯÝעÐɯÕÎҖפÐɯßÌÔȭɯ3ÙÜÕÎɯ

ÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5ɯôæɯᴀÕÎɯËױÕÎɯÚᴈɯÒ־ÛɯÏת×ɯÎÐᴆÈɯÛÙąɯÛÜ׆ɯÕÏäÕɯÛ֠ÖȮɯÛÏגɯÎÐâÊɯÔâàɯ
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ÛąÕÏɯÝãɯÊâÊɯÊĠÕÎɯÕÎÏ׆ɯÊ֢ÔɯÉÐ־ÕɯÛÐ÷ÕɯÛÐ־ÕȮɯôæɯÉÐ־ÕɯÊâÊɯÉ׀ɯÔֶÛɯÒąÕÏɯÏãÕÏɯÓÈÕÎɯÒÏÖɯÓҖÜɯ

ÛÙᴆɯÛÙצɯÛÏãÕÏɯÔנÛɯÉ׀ɯÔֶÛɯÛҖҔÕÎɯÛâÊɯÛÏĶɯÝגɯôטÐɯÝעÐɯËÜɯÒÏâÊÏȭ 

!ְÕÎɯÊâÊÏɯÚᴄɯËױÕÎɯÊ֢ÔɯÉÐ־ÕɯÝãɯ×Ï֦ÕɯÔ׀ÔɯÊÏÜà÷ÕɯÉÐ׆ÛȮɯÝâÊÏɯÒąÕÏɯÚּɯÏÐׂÕɯÛÏגɯ

ôҖתÊɯÛÏĠÕÎɯÛÐÕɯÕנÐɯËÜÕÎɯÝãɯÛҖҔÕÎɯÛâÊɯÝעÐɯÕÎҖפÐɯËķÕÎȭɯLÐ׀ÜɯÕãàɯÊĞɯÛÏׂɯÉÈÖɯÎךÔɯÝÐ׆Êɯ

ÏÐׂÕɯÛÏגɯÛÏĠÕÎɯÛÐÕɯÏᴆÜɯąÊÏɯÝ׀ɯÊâÊɯÕנÐɯËÜÕÎɯÛÙҖÕÎɯÉãàɯÛÙÖÕÎɯÒÏĠÕÎɯÎÐÈÕɯÓҖÜɯÛÙᴆɯÏÖֶÊɯ

ÛÏ֬ÔɯÊÏąɯÓãɯÛ֠ÖɯÙÈɯÊâÊɯÛÙğɯÊÏҔÐ ÝãɯÛÙ֢ÐɯÕÎÏÐ׆ÔɯôנÊɯôâÖȭ 

Üɯ׆ɯÕãàɯÓãɯÒÏ֢ɯÕçÕÎɯÛ֠ÖɯÙÈɯÊâÊɯÏÐ׆ÈɯÊĠÕÎɯÕÎÏ׳ÛɯÊ׆ÛɯÛÙÖÕÎɯÕÏᴆÕÎɯôÐׂÔɯôֶÊɯÉÐנ,

ᴀÕÎɯÏĆÕÏɯ֢ÕÏɯƗ#ɯÛÙᴈÊɯØÜÈÕɯÝãɯÚטÕÎɯôנÕÎɯÛÙ÷ÕɯÉ׀ɯÔֶÛɯÒąÕÏȭɯ3ÏĠÕÎɯØÜÈɯÒᴎɯÛÏÜ֬ÛɯƗ#ɯ

Mapping, d ÜɯÒÏâÊÏɯÚּɯôҖתÊɯÛÏÈÔɯØÜÈÕɯÕÏᴆÕÎɯÏĆÕÏɯ֢ÕÏɯÊÏäÕɯÛÏᴈÊɯÝ׀ɯÊäÜɯÊÏÜà׆ÕɯÙa 

ôפÐɯÊ׳Èɯ#ÐɯÚ֢Õɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯÉְÕÎɯᴀÕÎɯËױÕÎɯÊĠÕÎɯÕÎÏ׆ɯÊ֢ÔɯᴀÕÎɯÛÙ÷ÕɯÒąÕÏɯ

ÝãɯƗ#ɯ,È××ÐÕÎȭɯ3֠ÐɯôäàɯËÜɯÒÏâÊÏɯÊĞɯÛÏׂɯÛҖҔÕÎɯÛâÊɯÛÙᴈÊɯÛÐ־×ɯÛÙ÷ÕɯÕ׀ÕɯÛ֢ÕÎɯÊĠÕÎɯÕÎÏ׆ɯ

ôҖתÊɯÓ֬×ɯÛÙĆÕÏɯÚִÕȭɯLĞɯÓãɯÝÐ׆ÊɯÛâÐɯÏÐ׆ÕɯÓ֠ÐɯÓגÊÏɯÚᴄɯÕÎÏ׀ɯÒÏ֮ÊɯÐÕɯ,נÊɯÉ֢ÕɯÔנÛɯÏĆÕÏɯÛÏᴀÊɯ

nhân b֢ÕɯÝãɯÓҖÜɯÛÙᴆɯÕÏᴆÕÎɯÛÏĠÕÎɯÛÐÕɯØÜÈÕɯÛÙהÕÎɯÛÏפÐɯÒŅɯ×ÏÖÕÎɯÒÐ־Õȭɯ 

Üɂɯ׀Üɯ-ÎÜàׄÕɯɬ !֢ÖɯÝ֬ÛɯÏÖãÕÎɯÛÙÐ׀ÊɯÉ֢Õɯ3ÙÐנ,ɯËÐɯÚ֢ÕɯɁ׀ÕɯÒׂɯÝ׆ÐɯÊäÜɯÊÏÜàע5

ôæɯÛâÐɯÏÐ׆ÕɯÎÐĶ×ɯÊÏÖɯÕÎҖפÐɯßÌÔɯÏÐׂÜɯÙĢɯÏҔÕɯÝ׀ɯÓגÊÏɯÚᴄɯÏĆÕÏɯÛÏãÕÏɯÝãɯÚᴈɯ×ÏâÛɯÛÙÐׂÕɯ

Ê׳ÈɯÒᴎɯÛÏÜ֬ÛɯÐÕɯ֤ÕȰɯÕÎÜךÕɯÎטÊɯÝãɯÚᴈɯËÜɯÕÏ֬×ɯÊ׳ÈɯÒᴎɯÛÏÜ֬ÛɯÒÏ֮ÊɯÐÕɯ,נÊɯÉ֢Õɯצɯ5Ð׆Ûɯ

-ÈÔȰɯÚᴈɯ×ÏâÛɯÛÙÐׂÕɯÊᴈÊɯÛÏגÕÏɯÊ׳ÈɯÊâÊɯ3ÏҖɯ×ÏҖפÕÎȮɯ'נÐɯÒÏ֮ÊɯÐÕɯצɯÛÏ־ɯÒᴌɯ75ɯÛÏĠÕÎɯ

ØÜÈɯÝÐ׆Êɯ'ãÕɯÓäÔɯÛÙᴈÊɯÏהÊɯÚĉɯ+ҖҔÕÎɯ-Ïᴆɯ'נÊɯôæɯÏהÊɯÏזÐɯÒᴎɯÛÏÜ֬ÛɯÒÏ֮ÊɯÐÕɯÛÙ÷ÕɯÎמɯÛᴂɯ

3ÙÜÕÎɯ'ÖÈɯôׂɯÛÙÜà׀ÕɯË֠àɯÊÏÖɯËäÕɯצɯÏÈÐɯÓãÕÎɯ'ךÕÎɯ+ױÊɯÝã +ÐׄÜɯ"ÏãÕÎɯȹ'֢Ðɯ#ҖҔÕÎȺȭɯ

5Ð׆ÊɯÏĆÕÏɯÛÏãÕÏɯÊҔɯØÜÈÕɯÉÐ÷ÕɯÚÖ֠ÕɯÝãɯÒÏ֮ÊɯÐÕɯÊâÊɯÉנɯ,נÊɯÉ֢ÕɯÊÏąÕÏɯÚᴄȮɯÊÏąÕÏɯÝçÕɯ

Ê׳ÈɯÛÙÐ׀ÜɯôĆÕÏɯÕÏãɯ-ÎÜàׄÕȭ 

 

ƗȭƖɯ3ÙĆÕÏɯÊÏÐ־Üɯ'ÖÓÖÎÙÈÔɯƗ#ɯ!ÖßɯÝעÐɯÊÏÜà÷Õɯô׀ɯƖɯɁ0ÜàɯÛÙĆÕÏɯÉÐ÷ÕɯÚÖ֠ÕɯÝãɯ

ÒÏ֮ÊɯÐÕɯ,נÊɯÉ֢Õɂ 

3֠Ðɯ×Ï֦ÕɯÕãàȮɯÕÎҖפÐɯßÌÔɯôҖתÊɯÛÙ֢ÐɯÕÎÏÐ׆ÔȮɯÛĆÔɯÏÐׂÜɯÝ׀ɯØÜàɯÛÙĆÕÏɯÛ֠ÖɯÛâÊɯÙÈɯ

ÔנÛɯÛ֤Ôɯ,נÊɯÉ֢ÕȮɯôĞɯÓãɯÊĠÕÎɯôÖ֠ÕɯÛÜàׂÕɯÊÏהÕɯÛÏתɯÒÏ֮ÊȮɯÊÏÜ֨ÕɯÉגɯÝ֬ÛɯÓÐ׆ÜȮɯÉÐ÷ÕɯÚÖ֠Õɯ

ÝãɯÒÏ֮ÊɯÐÕɯ,נÊɯÉ֢ÕȮȱɯ3֤ÛɯÊ֢ɯô׀ÜɯôҖתÊɯÛâÐɯÏÐ׆ÕɯÚÐÕÏɯôנÕÎȮɯôÈɯÊÏÐ׀ÜɯÉְÕÎɯÏĆÕÏɯÛÏᴀÊɯ

ÝּɯÛÙÈÕÏɯÊâÛɯÚᴄɯËױÕÎɯᴀÕÎɯËױÕÎɯ'ÖÓÖÎÙÈÔɯƗ#ɯ!Ößȭ 

!ְÕÎ ÊâÊÏɯÚᴄɯËױÕÎɯÔנÛɯÏ׆ɯÛÏטÕÎɯÊâÊɯÉ׀ɯÔֶÛɯ×Ï֢ÕɯÊÏÐ־ÜɯÝãɯâÕÏɯÚâÕÎɯôÈɯÏҖעÕÎȮɯ

ÊĠÕÎɯÕÎÏ׆ɯÕãàɯÛ֠ÖɯÙÈɯÊâÊɯÏĆÕÏɯ֢ÕÏɯ'ÖÓÖÎÙÈÔɯƗ#ɯÛÙÖÕÎɯÒÏĠÕÎɯÎÐÈÕɯƗƚƔɯôנȮɯÒÏĠÕÎɯÊ֦Õɯ

ÒąÕÏɯôֶÊɯÉÐ׆ÛɯÏÈàɯÛÏÐ־ÛɯÉגɯÕãÖɯÒÏâÊȭɯLÐ׀ÜɯÕãàɯÛ֠ÖɯÙÈɯÔנÛɯÛÙ֢ÐɯÕÎÏÐ׆ÔɯÛÏĶɯÝגɯÝãɯÎ֦ÕɯÎĺÐɯ

ÊÏÖɯÕÎҖפÐɯßÌÔȮɯÒÏÐɯÏהɯÊĞɯÛÏׂɯØÜÈÕɯÚâÛɯÊâÊɯôטÐɯÛҖתÕÎɯÛᴂɯÔהÐɯÎĞÊɯôנɯÔãɯÒÏĠÕÎɯÉגɯÎÐעÐɯ

Ï֠ÕɯÉצÐɯÔנÛɯÔãÕɯÏĆÕÏɯÏÖֶÊɯÒąÕÏȭ 
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"äÜɯÊÏÜà׆ÕɯËÐɯÚ֢ÕɯÔãɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5ɯÔÜטÕɯÏҖעÕÎɯô־ÕɯÕÎҖפÐɯ

ßÌÔɯôĞɯÓãɯØÜàɯÛÙĆÕÏɯÊÏ־ɯÛâÊɯÙÈɯÔנÛɯÛ֤Ôɯ,נÊɯÉ֢ÕɯôæɯôҖתÊɯÛÏᴈÊɯÏÐ׆ÕɯÒŅɯÊĠÕÎɯÕÏҖɯÛÏ־ɯ

nào, ØÜÈɯôĞɯÕÎҖפÐɯßÌÔɯÊ֢ÔɯÕÏ֬ÕɯôҖתÊɯÚᴈɯÛãÐɯÏÖÈȮɯÛäÔɯÏÜà־ÛɯÊ׳ÈɯÕÏᴆÕÎɯÕÎҖפÐɯÛÏתɯ

ÚÈÕɯÒÏ֮ÊɯÕÏҖɯÛÏלÐɯÏךÕɯÝãÖɯÕÏᴆÕÎɯÕõÛɯÒÏ֮ÊɯÎמȮɯÔמÐɯÛ֤Ôɯ,נÊɯÉ֢ÕɯÕÎÖãÐɯÕÏᴆÕÎɯÎÐâɯÛÙגɯ

ÛÏĠÕÎɯÛÐÕɯÊğÕɯÛÙצɯÛÏãÕÏɯÔנÛɯÛâÊɯ×Ï֨ÔɯÕÎÏ׆ɯÛÏÜ֬ÛɯôÐ÷ÜɯÓÜà׆ÕɯÛÏׂɯÏÐ׆ÕɯÒᴎɯÛÏÜ֬ÛɯÊÏ־ɯÛâÊɯ

ôאÕÏɯÊÈÖɯÊ׳ÈɯÕÎÏ׆ ÛÏÜ֬ÛɯÚÈÕɯÒÏ֮ÊɯßҖÈȭ 

 

ƗȭƗɯ"ĠÕÎɯÕÎÏ׆ɯÛÙĆÕÏɯÊÏÐ־ÜɯÛÏÌÖɯÒגÊÏɯÉ֢ÕɯÕÏ֬ÕɯËÐ׆ÕɯÝãɯƗ#ɯ,È××ÐÕÎɯÛÙ÷ÕɯÒąÕÏɯ

ÝעÐɯÊÏÜà÷Õɯô׀ɯɯɁ"ÖÕɯôҖפÕÎɯ#ÐɯÚ֢Õɂ 

3֠Ðɯ×Ï֦ÕɯÕãàȮɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5ɯÚּɯôҖÈɯËÜɯÒÏâÊÏɯÛÙצɯÝ׀ɯÝעÐɯØÜâɯ

ÒÏᴀɯÉְÕÎɯÝÐ׆ÊɯÛâÐɯÏÐ׆ÕɯÓ֠ÐɯÓגÊÏɯÚᴄɯÏãÖɯÏķÕÎɯÊ׳ÈɯËäÕ ÛנÊɯÛÏĠÕÎɯØÜÈɯÕÏᴆÕÎɯÛâÊɯ×Ï֨Ôɯ

É֤ÛɯÏ׳ɯôҖתÊɯÒÏ֮ÊɯÛÙÖÕÎɯ,נÊɯÉ֢ÕɯÕÏҖ "ÏÐ־ÜɯËפÐɯôĠ Ê׳Èɯ5ÜÈɯ+ńɯ"ĠÕÎɯ4֨ÕȮ 'גÊÏɯ

ÛҖעÕÎɯÚĉ Ê׳Èɯ'ҖÕÎɯL֠Öɯ5ҖҔÕÎɯ3Ù֦Õɯ0ÜטÊɯ3Ü֤ÕȮɯÉãÐɯÛÏҔɯ-ÈÔɯ0ÜטÊɯ2ҔÕɯ'ã ôҖתÊɯ

ßÌÔɯÓãɯÉ֢ÕɯÛÜà÷ÕɯÕÎĠÕɯôנÊɯÓ֬×ɯô֦ÜɯÛÐ÷ÕɯÊ׳ÈɯËäÕɯÛנÊɯÏÈàɯÛâÊɯ×Ï֨Ô !ĆÕÏɯ-ÎĠɯL֠Ðɯ

Cáo Ê׳Èɯ-ÎÜàׄÕɯ3ÙæÐȮȱɯLäàɯÓãɯÕÏᴆÕÎɯÚᴈɯÒÐ׆ÕɯÓגÊÏɯÚᴄȮɯÊÏÐ־ÕɯÊĠÕÎɯÏÐׂÕɯÏâÊÏɯÊ׳ÈɯĠÕÎɯ

ÊÏÈɯôҖתÊɯ×ÏױÊɯËᴈÕÎɯÉְÕÎɯÊĠÕÎɯÕÎÏ׆ɯÛÙĆÕÏɯÊÏÐ־ÜɯÛÏÌÖɯÒגÊÏɯÉ֢ÕɯÕÏ֬ÕɯËÐ׆ÕɯƗ#ɯ

Mapping trên kính.  

 

'ĆÕÏɯƗȯɯ#ÜɯÒÏâÊÏɯÛÙ֢ÐɯÕÎÏÐ׆ÔɯÊĠÕÎɯÕÎÏ׆ɯÛÙĆÕÏɯÊÏÐ־ÜɯÛÏÌÖɯÒגÊÏɯÉ֢ÕɯÕÏ֬ÕɯËÐ׆ÕɯÝãɯ

Ɨ#ɯ,È××ÐÕÎɯÛÙ÷ÕɯÒąÕÏɯÝעÐɯÊÏÜà÷Õɯô׀ɯɯɁ"ÖÕɯôҖפÕÎɯ#ÐɯÚ֢Õɂȭɯ 

ȹ-ÎÜךÕȯɯ3ÙÜÕÎɯÛäÔɯ+ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5Ⱥ 
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*ÏÐɯÛÏÈÔɯØÜÈÕɯÒÏĠÕÎɯÎÐÈÕɯÛÙҖÕÎɯÉãàȮɯËÜɯÒÏâÊÏɯÊğÕɯÊ֢ÔɯÕÏ֬ÕɯôҖתÊɯÔנÛɯ

ÛÏÖâÕÎɯÊÜÕÎɯôĆÕÏɯÊלɯÒąÕÏɯßҖÈȮɯÉצÐɯÕÏᴆÕÎɯÕõÛɯÝּɯÛÙÈÕÏɯÚҔÕɯÔãÐɯÛâÐɯÏÐ׆ÕɯÓ֠ÐɯÕҔÐɯÓãÔɯ

ÝÐ׆ÊɯÊ׳Èɯ0ÜטÊɯ2ᴄɯØÜâÕɯÛÙÐ׀Üɯ-ÎÜàׄÕȰɯ×ÏąÈɯÛÙ÷ÕɯÓãɯÏ׆ɯÛÏטÕÎɯôöÕɯÓךÕÎɯÛÙÈÕÎɯÛÙąɯÚᴄɯËױÕÎɯ

ÏĆÕÏɯ֢ÕÏɯÉĆÈɯÚâÊÏɯ,נÊɯÉ֢ÕɯÊÏ֠ÔɯÒÏ֮ÊɯÏĆÕÏɯÓÖÕÎɯÓäÕɯÊ׳ÈɯÛÙÐ׀ÜɯôĆÕÏȭ 

LÐ׀ÜɯôֶÊɯÉÐ׆ÛɯÕÏ֤ÛȮɯËÜɯÒÏâÊÏɯÚּɯôҖתÊɯÛ֬ÕɯÔ֮ÛɯÊÏÐ÷ÔɯÕÎҖרÕÎɯÕÏᴆÕÎɯËÐɯÚ֢Õɯ,נÊɯ

É֢ÕɯôÈÕÎɯÉ֢ÖɯØÜ֢ÕɯÛÙÖÕÎɯÒÏÖɯÊÏÜà÷ÕɯËױÕÎɯÊ׳Èɯ3ÙÜÕÎɯÛäÔȭɯ'ãÕÎɯÕÎÏĆÕɯÛ֤Ôɯ,נÊɯÉ֢Õɯ

ôҖתÊɯÚ֮×ɯß־×ɯÛÙ÷ÕɯÒ׆ɯÕÏҖɯÔÈÕÎɯÏҔÐɯÛÏצɯÛᴂɯØÜâɯÒÏᴀɯÚּɯÒÏÐ־ÕɯËÜɯÒÏâÊÏɯÕÏҖɯÓ֠ÊɯÝãÖɯ

ÊÏטÕɯÊÜÕÎɯôĆÕÏɯßҖÈȭɯ#ÜɯÒÏâÊÏɯÊğÕɯôҖתÊɯÛ֬ÕɯÛÈàɯÛÙ֢ÐɯÕÎÏÐ׆ÔɯÝãɯÕÎ֮ÔɯÕÏĆÕɯÕÏᴆÕÎɯ

ÕõÛɯÒÏ֮ÊɯØÜÈɯ×ÏÐ÷ÕɯÉ֢Õɯ,נÊɯÉ֢Õɯß־×ɯÛÙ÷ÕɯÒ׆ȭ 

*ÏĠÕÎɯÎÐÈÕɯÛÙҖÕÎɯÉãàɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯôҖתÊɯÔצɯÊᴄÈɯÛÏҖפÕÎɯßÜà÷Õɯôׂɯ

ôĞÕɯÛÐ־×ɯÒÏâÊÏɯÛÏÈÔɯØÜÈÕȭɯ 

3ÏפÐɯÎÐÈÕɯÛÏÈÔɯØÜÈÕȯɯ 

- 2âÕÎɯÛᴂɯƛÏƗƔɯ- 11h30;  

- "ÏÐ׀ÜɯÛᴂɯƕƗÏƗƔ-16h30. 

 

Ƙȭɯ*ֽ3ɯ+4֫- 

Üɯ׆ɯÝãÖɯÛÙҖÕÎɯÉãàȮɯÛÙÐׂÕɯÓæÔɯÛãÐɯÓÐטɯÚ׆ÕÎɯÊĠÕÎɯÕÎÏױÊɯÓ֦Õɯô֦ÜɯÛÐ÷ÕȮɯᴀÕÎɯË׆ÐɯÝÐע5

ÓҖÜɯÛÙᴆȮɯ3ÙÜÕÎɯÛäÔ +ҖÜɯÛÙᴆɯØÜטÊɯÎÐÈɯ(5ɯÏàɯÝהÕÎɯÚּɯÔצɯÙÈɯÔנÛɯ×ÏҖҔÕÎɯÛÏᴀÊɯÔעÐȮɯØÜÈɯ

ôĞɯÎÐĶ×ɯÊĠÕÎɯÊÏĶÕÎɯÊĞɯÛÏׂɯÛÐ־×ɯÊ֬ÕɯÎ֦ÕɯÏҔÕɯÝעÐɯËÐɯÚ֢ÕɯÊ׳ÈɯËäÕɯÛנÊȭɯ*ÏĠÕÎɯÎÐÈÕɯÛÙҖÕÎɯ

Éãàɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯÛÏᴈÊɯÚᴈɯÓãɯôÐׂÔɯô־ÕɯÏ֤×ɯË֪ÕɯôטÐɯÝעÐɯËÜɯÒÏâÊÏɯÛÙÖÕÎɯÝãɯ

ÕÎÖãÐɯÕҖעÊɯÒÏÐɯôֶÛɯÊÏäÕɯô־ÕɯÛÏãÕÏɯ×ÏטɯÏÖÈɯLãɯ+֠ÛȮɯ5Ð׆Ûɯ-ÈÔȭ 

 

 3ãÐɯÓÐ׆ÜɯÛÏÈÔɯÒÏ֢Ö 

ƕȭɯ+Ü֬Ûɯ*ÏÖÈɯÏהÊɯÝãɯ"ĠÕÎɯÕÎÏ׆ɯÚטɯƖƝɤƖƔƕƗɤ0'ƕƗɯôҖתÊɯ0ÜטÊɯÏנÐɯÕҖעÊɯ"נÕÎɯ

ÏğÈɯ7æɯÏנÐɯ"Ï׳ɯÕÎÏĉÈɯ5Ð׆Ûɯ-ÈÔɯÒÏĞÈɯ7((((ɯÛÏĠÕÎɯØÜÈɯÕÎãàɯƕƜɯÛÏâÕÎɯƔƚɯÕçÔɯƖƔƖƗȭ 

2. L׀ɯâÕɯɁ!֢ÖɯØÜ֢ÕɯÝãɯ×ÏâÛɯÏÜàɯÎÐâɯÛÙגɯÛãÐɯÓÐ׆Üɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯɬ #ÐɯÚ֢Õɯ

ÛҖɯÓÐ׆ÜɯÛÏ־ɯÎÐעÐɂɯôҖתÊɯ3Ï׳ɯÛҖעÕÎɯ"ÏąÕÏɯ×Ï׳ɯ×Ï÷ɯËÜà׆ÛɯÛ֠Ðɯ0Üà־ÛɯôגÕÏɯÚטɯƖƔƝɤ0L-

TTg ngày 03 ÛÏâÕÎɯƔƖɯÕçÔɯƖƔƕƚȭ 

3. 3ÙÈÕÎɯÞÌÉȯɯ,נÊɯÉ֢ÕɯÛÙÐ׀Üɯ-ÎÜàׄÕɯɬ #ÐɯÚ֢ÕɯÛҖɯÓÐ׆ÜɯÛÏ־ɯÎÐעÐ 

https://mocban.vn/ȮɯÛÙÜàɯÊ֬×ȯɯ17/10/2024. 

4. Trang web: Autodesk 

https://mocban.vn/
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https://www.autodesk.com/asean/solutions/3d -mapping -

software#:~:text=What%20is%203D%20mapping%3F,by%20local%20authorities%20and%2

0plannersȮɯÛÙÜàɯÊ֬×ȯɯƕƙɤƕƔɤƖƔƖƘȭɯɯ 

5. Ray Edmondson (2022). Memory of the World: General Guidelines (Revised 

edition 2002). UNESCO, 72 p. 

https://unesdoc.unesco.org/in/documentViewer.xhtml?v=2.1.196&id=p::usmarcdef_

0000125637&file=/in/rest/annotationSVC/DownloadWatermarkedAttachment/attach_impo

rt_9eb3ca18-f63f-47f9-b92c-

8608d33e6b92%3F_%3D125637eng.pdf&locale=en&multi=true&ark=/ark:/48223/pf0000125

637/PDF/125637eng.pdf#%5B%7B%22num%22%3A173%2C%22gen%22%3A0%7D%2C%7
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DIGITAL PRESERVATION OF WOODBLOCK PRINTING ART  

AND NEW MODES OF EXHIBITION AND DISPLAY  

 

Feng Bing 

Yangzhou Museum 

 

Woodblock art is an important part of Chinese traditional culture. With the 

development of the digital interconnection of cultural relics , the digital preservation 

and utilization of woodblock art has become a significant task for the Yangzhou 

China Woodblock Printing Museum. This article delves into the necessity of digitally 

preserving woodblock techniques and their practical application in the exhibitions of 

the Yangzhou China Woodblock Printing Museum. By integrating digital 

technology, not only has effective preservation of woodblock artworks been 

achieved, but the exhibition methods have also been innovated, enhancing the 

audience's experience. 

Keywords:  Woodblock art , Digital preservation , Yangzhou China Woodblock 

Printing Museum , Exhibition.  

 

1. INTRODUCTION  

Chinese woodblock art began in the Sui and Tang Dynasties, developed in the 

Song, Yuan, and Ming Dynasties, and reached its peak in the Qing Dynasty. As an 

important symbol of Chinese culture, it carries profound historical and cultural 

significance. With the passage of time, traditional woodblock art faces challenges of 

inheritance and preservation, and traditional exhibition meth ods are unable to meet 

the needs of modern audiences. Emerging digital techniques provide a new 

opportunity for the preservation and exhibition of woodblock art. The Yangzhou 

China Woodblock Printing Museum is a domestic museum dedicated to woodblock 

print ing, and it has made significant efforts in the preservation, inheritance, and 

utilization of woodblock printing. Through methods such as 3D data scanning, 

virtual panoramic museums, VR virtual engraving, and VR panoramic films, the 

museum has made attempts in the digital preservation and utilization of Chinese 

woodblock printing. This article aims to explore how to combine digital technology 
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with the preservation and exhibition of woodblock art, using innovative methods to 

reinvigorate this ancient art in modern society. 

 

2. THE IMPORTANCE OF DIGITAL PRESERVATION AND EXHIBITION 

OF WOODBLOCK ART  

2.1 What is digital preservation?  

As a treasure of Chinese culture, woodblock art showcases the exquisite 

craftsmanship of ancient artisans, carrying rich historical  and cultural value. In 

.ÊÛÖÉÌÙɯ ƖƔƔƝȮɯ "ÏÐÕÌÚÌɯ ÞÖÖËÉÓÖÊÒɯ ×ÙÐÕÛÐÕÎɯ ÞÈÚɯ ÐÕÊÓÜËÌËɯ ÐÕɯ 4-$2".ɀÚɯ ÓÐÚÛɯ ÖÍɯ

Intangible Cultural Heritage of Humanity. As one of the birthplaces of woodblock 

printing, Yangzhou preserves an extremely rich cultural heritage of woodblock  

×ÙÐÕÛÐÕÎȮɯÞÐÛÏɯÐÛÚɯÞÖÖËÉÓÖÊÒɯ×ÙÐÕÛÐÕÎɯÛÌÊÏÕÐØÜÌÚɯÉÌÐÕÎɯÙÌÎÈÙËÌËɯÈÚɯÈɯɁÛÙÌÈÚÜÙÌɯÖÍɯ

)ÐÈÕÎÚÜɂɯ ÈÕËɯ Èɯ ɁÓÐÝÐÕÎɯ ÍÖÚÚÐÓɂɯ ÐÕɯ ÛÏÌɯ ÏÐÚÛÖÙàɯ ÖÍɯ ÏÜÔÈÕɯ ×ÙÐÕÛÐÕÎȭɯ #ÜÙÐÕÎɯ ÛÏÌɯ

development of Chinese woodblock printing, Yangzhou became one of the 

important book engraving ce nters in China. The engraving and printing of the Qing 

Dynasty's Complete Tang Poemssymbolizes the brilliance of Yangzhou woodblock 

printing. In various historical periods, numerous skilled woodblock printing artisans 

gathered in Yangzhou, passing down their craft through generations, ensuring that 

the ancient art of woodblock printing has been fully preserved and continuously 

promoted and developed. However, as time progresses, traditional woodblock art 

faces challenges such as material aging and difficulty in passing down skills. Thus, 

the importance of digital preservation and exhibition has become increasingly 

prominent. Through digital technology, the delicate craftsmanship and cultural 

connotations of woodblock art can be permanently passed down and wi dely 

promoted globally. Digital technology also brings new forms of exhibition, allowing 

woodblock printing techniques to be presented in more vivid and participatory 

ways, enhancing audience engagement and experience. This digital approach not 

only preserves the vitality of woodblock art but also opens up new possibilities for 

its future development.  

 

2.2 The current state of woodblock art  

2.2.1 Challenges in the Inheritance and Preservation of Traditional Woodblock Art 
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Woodblock art, as an ancient cultural form, faces numerous challenges in its 

inheritance and preservation. Traditional woodblock techniques rely on manual 

operations and the passing down of skills through teacher -student relationships. 

'ÖÞÌÝÌÙȮɯÐÕɯÛÖËÈàɀÚɯÙÈ×ÐËÓàɯËÌÝÌÓÖ×ÐÕÎɯÚÖÊÐÌÛàȮɯÛÏÌɯÐÕÏÌritance of these skills is 

becoming increasingly difficult. At the same time, woodblock works face 

preservation issues, such as environmental impacts, high maintenance costs, and 

difficulty in sustaining their condition. The following table illustrates thi s: 

Table 1: Main Challenges Faced by Traditional Woodblock Art in Inheritance 

and Preservation 

Category of 

Challenges 
Specific Manifestation Impact 

Skill Inheritance  

Breakdown of master-

apprentice transmission, low 

willingness of young people to 

participa te 

Skills gradually being lost, 

aging of inheritors  

Material Aging  

Materials such as woodblocks 

and paper are easily affected 

by the environment, leading to 

the aging of the works. 

The preservation of the 

works is challenging, and it 

is difficult to maint ain their 

original appearance. 

Environmental 

Impact 

The impact of environmental 

conditions such as humidity 

and temperature on 

woodblock works.  

The works are severely 

damaged, and the 

restoration cost is high. 

Preservation 

Cost 

The restoration and 

preservation costs are high, 

and long-term investment is 

required.  

Insufficient funding, 

making it difficult for 

preservation plans to be 

sustained. 

Education and 

Promotion  

Lack of public education and 

promotion, leading to low 

public awareness of 

woodblock pri nting art.  

The audience is gradually 

decreasing, and cultural 

heritage is facing 

challenges 
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From Table 1, it can be seen that traditional woodblock art faces multiple 

challenges in its inheritance and preservation. The most prominent issue is the gap 

in the transmission of skills. Since woodblock art requires long -term learning and 

practice, the younger generation has shown a lack of interest, causing the craft to 

gradually be lost. The natural aging of raw materials and the negative effects of the 

surrounding environment pose serious threats to the preservation of artworks, 

especially when conditions for preservation are inadequate, making it difficult to 

maintain the original state of woodblock works. According to statistics from the 

National Cultural He ritage Administration, over 50% of traditional woodblock prints 

are damaged due to environmental factors, pest infestations, and the natural aging 

of materials. Restoration work is slow due to the lack of professional staff and 

funding support. The high ec onomic cost required for the preservation of woodblock 

art, along with the need for long -term and stable financial backing for restoration and 

maintenance, means that current investments are insufficient, making many 

preservation plans difficult to impleme nt. Insufficient educational and promotional 

efforts have led to a low public awareness of woodblock art, further exacerbating the 

difficulties of cultural inheritance. In summary, these issues together constitute a 

significant challenge for the inheritanc e and preservation of traditional woodblock 

art, urgently requiring modern technology and multi -party collaboration to address.  

2.2.2 Limitations of Traditional Exhibition Methods 

In August 2003, the State Council approved the establishment of the "Yangzhou 

"ÏÐÕÈɯ6ÖÖËÉÓÖÊÒɯ/ÙÐÕÛÐÕÎɯ,ÜÚÌÜÔȭɆɯ3ÏÌɯÔÜÚÌÜÔɀÚɯÛÖÛÈÓɯÌßÏÐÉÐÛÐÖÕɯÈÙÌÈɯÐÚɯƘȮƕƔƔɯÔƴȮɯ

with two main exhibitions: the Chinese Woodblock Printing Exhibitionand the 

Yangzhou and Chinese Woodblock Printing Exhibition. The Chinese Woodblock 

Printing Exhibitionmai nly tells the history and evolution of Chinese woodblock 

printing, as well as the production process. The Yangzhou and Chinese Woodblock 

Printing Exhibitionfocuses on the development of woodblock printing in Yangzhou 

and its historical significance. Using ÈɯɁÚÛÖÙÈÎÌ-ÚÛàÓÌɯËÐÚ×ÓÈàȮɂɯÐÛɯÈÙÙÈÕÎÌÚɯÖÝÌÙɯ

100,000 ancient book plates in one section of the museum, allowing visitors to 

experience the visual impact of the vast world of woodblock plates. Since opening to 

the public in 2005, the museum has been widely recognized, especially by young 

audiences, and has hosted over 9 million visitors from both domestic and 

international backgrounds, becoming a typical example of a museum participating 
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in global intangible cultural heritage protection. In the digital age, t he public is more 

inclined to obtain information through online platforms. The static display of exhibits 

lacks interactivity, limiting the audience's deeper understanding of woodblock art. 

This limitation highlights the shortcomings of traditional exhibit ion modes in the 

modern communication environment, calling for new exhibition methods  to 

overcome these bottlenecks. 

 

3. NEW MODEL STRATEGIES FOR THE DIGITAL PRESERVATION AND 

EXHIBITION OF WOODBLOCK ART  

3.1 3D Data Scanning of Precious Woodblock Plates 

As an intangible cultural heritage, woodblock printing has not attracted much 

attention and has almost faded from both history and modern life. In comparison, 

the task of preserving and passing it down is even more challenging. Museums, as 

established institu tions, play a key role in the protection, collection, research, display, 

and public service of such world intangible cultural heritage, making it necessary to 

ÓÌÝÌÙÈÎÌɯÔÜÚÌÜÔÚɀɯÝÈÙÐÖÜÚɯÍÜÕÊÛÐÖÕÚɯÍÖÙɯÛÏÌɯÌÍÍÌÊÛÐÝÌɯ×ÙÖÛÌÊÛÐÖÕȮɯÐÕÛÌÙ×ÙÌÛÈÛÐÖÕȮɯÈÕËɯ

transmission of woodblock printing.  

In June 2012, the Yangzhou China Woodblock Printing Museum acquired a 

complete set of 55 woodblocks of the Ming Dynasty Zhiping Yan, filling the gap in 

ÛÏÌɯÔÜÚÌÜÔɀÚɯÊÖÓÓÌÊÛÐÖÕɯÖÍɯ,ÐÕÎɯËàÕÈÚÛàɯÞÖÖËÉÓÖÊÒÚȭɯ9ÏÐ×ÐÕÎɯ8ÈÕÞÈÚɯÞÙÐÛÛÌÕɯÉàɯ

Zeng Daqi during the Ming Dynasty and holds great value in version research. It 

provides essential material for the study of ancient texts and woodcarving techniques 

and has been classified as a national second-class cultural relic. To fully protect and 

uti lize this precious cultural heritage through digital resources, and to provide high -

quality cultural services to the public, the Yangzhou China Woodblock Printing 

Museum launched a special project for the digital preservation of precious relics.  

This project uses advanced modern technologies, such as data collection, large-

scale data processing, and digital technology, to digitally protect the Zhiping 

Yanwoodblocks (Figure 1). High -precision scanning, 3D modeling, and database 

management were employed to lay a solid foundation for digital utilization and 

restoration. 

1. High-Precision Scanning: Specialized scanning equipment is used to scan 

the woodblocks layer by layer, capturing their fine textures and lines. To avoid 
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missing details, multi -angle and multi -light source scanning methods are applied to 

ensure every detail is fully recorded.  

2. 3D Modeling: Using 3D modeling software, the 2D woodblock images are 

transformed into 3D models. This model not only showcases the overall form of the 

work but also sim ulates its material, color, and even the traces left by time. 

3. Database Management: These digitized images and models are stored in a 

dedicated database to ensure data security and sustainability. This digital 

information can be used for online exhibitio ns, virtual reality experiences, and other 

display forms.  

The project has built a fully interconnected, highly scalable, reliable, and high -

performance digital protection system for ancient bookplates (Figure 2), promoting 

the healthy development of the YaÕÎáÏÖÜɯ"ÏÐÕÈɯ6ÖÖËÉÓÖÊÒɯ/ÙÐÕÛÐÕÎɯ,ÜÚÌÜÔɀÚɯ

information collection, management, and application of ancient bookplates.  

                      

Fig 1: Ming Dynasty Zhiping Yan Woodblock Plates  

(Collection of the Yangzhou China Woodblock Printing Museum)  
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Fig 2: Integration Structure of Digital Preservation Software for  

Ancient Book Plates 

3.2 News Forms of Exhibition in the New Model  

In the new model of exhibition, the use of Virtual Reality (VR) and Augmented 

Reality (AR) technologies offers visitors a more immersive and interactive 

experience. These technologies not only break the limitations of physical space, 

making the exhibits accessible to more audieÕÊÌÚȮɯ ÉÜÛɯ ÈÓÚÖɯ ÌÕÏÈÕÊÌɯ ÝÐÚÐÛÖÙÚɀɯ

understanding and interest in woodblock art through diverse interactive methods. 

Specific implementation methods include:  

1. Virtual Panoramic Museum: Using panoramic maps, the entire museum 

gallery is moved online, breaking through the limitations of time and space. Visitors 

can experience and explore the history and processes of Chinese woodblock printing 

and Yangzhou woodblock printing without leaving their homes (Figures 3 and 4), 

fully immersing themselves in the endless charm of ancient printing civilization.  
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Fig 3: China Woodblock Printing Museum  

 

Fig 4: Yangzhou Woodblock Printing Museum  

2. Woodblock Printing -3ÏÌÔÌËɯ51ɯ"ÐÕÌÔÈȯɯ3ÏÌÔÌËɯÈÙÖÜÕËɯɁ6ÖÖËÉÓÖÊÒɯ

/ÙÐÕÛÐÕÎȮɂɯÛÏÌɯÓÈÛÌÚÛɯ51ɯÛÌÊÏÕÖÓÖÎàɯÈÕËɯƗ#ɯÐÕÍÖÙÔÈÛÐÖÕɯËÐÚ×ÓÈàɯÛÌÊÏÕÐØÜÌÚɯÈÙÌɯÜÚÌËɯ

to create a VR cinema in the woodblock printing exhibition hall, offering visitors an 

on-site VR virtual experience of woodblock printing. Through VR all -in-one devices, 

VR panoramic content development, and redesign of the venue layout, a small VR 

cinema has been built to provide an immersive movie -watching experience, catering 

to visitors ' self-guided viewing needs. The film, shown through lightweight AR 

headsets, links the history of woodblock printing techniques with vivid and 

engaging storylines, allowing visitors to deeply experience and learn about the 

ancient craft of woodblock print ing during their museum visit. This enhances the 
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interactivity and engagement of the museum, showcasing the development of 

woodblock printing and promoting the inheritance of Chinese civilization (Table 2).  

 

Table 2: VR Panoramic Film Scenes 

 

                               

4. CONCLUSION  

In the digital information age, the preservation and exhibition of woodblock 

art face unprecedented challenges and opportunities. By combining modern 

technologies, not only can this ancient craft be better preserved, but its unique charm 

can also be presented to the public in innovative ways. With ongoing technological 

advancements, digital technology will provide broader development opportunities 

for woodblock art, helping this cultural heritage to rejuvenate and thrive in the new 

era. 
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A RE-EXAMINATION OF THE CURRENT STATE OF  

THE WOODBLOCKS HOUSED IN THE KYUJANGGAK AND  

AN INTRODUCTION TO  UNPUBLISHED WOODBLOCKS  

 

Woo Jung Hoon 

Kyujanggak Institute for Korean Studies, Seoul National University  

 

This paper examines the current state and significance of woodblocks housed 

in the Kyujanggak Institute for Korean Studies, providing a re -evaluation of existing 

materials and introducing lesser -known resources. The study categorizes the 

collection into plaques, royal writings, book plates, and newly produced materials. 

As of September 2024, Kyujanggak houses 170 types and 17,938 woodblock-related 

items, including 126 types of ancient materials and 44 types of modern 

reproductions.  

Key findings include the identification of previously  unknown royal writings, 

revisions to misreported bookplate counts, and the classification of modern replica 

materials such as Bogagpan and Neunghwapan plates. The study highlights 9 types 

of Junbipans, unique preparatory bookplates likely produced during the Japanese 

colonial period, which differ from existing Bogagpan plates in both content and 

production method. Additionally, the research identifies discrepancies in earlier 

ÙÌ×ÖÙÛÚȮɯÚÜÊÏɯÈÚɯÛÏÌɯÙÌÊÓÈÚÚÐÍÐÊÈÛÐÖÕɯÖÍɯ*ÐÕÎɯ2ÜÒÑÖÕÎɀÚɯÙÖàÈÓɯÞÙÐÛÐÕÎÚɯÈÕËɯÈËÑÜÚÛments 

to the count of Gyumok and replica bookplates.  

This paper contributes to the understanding of Kyujanggak's woodblock 

collection by emphasizing the historical and cultural significance of these artifacts 

and calls for further research to explore their  origins, production contexts, and 

potential scholarly applications.  

Keywords : Woodblocks, Kyujanggak, Bookplates. 

 

1. INTRODUCTION   

There are relatively few research studies that focus on the actual woodblocks 

housed in the Kyujanggak Institute for Korean  Studies at Seoul National University 

(hereafter referred to as Kyujanggak). This scarcity is due to the woodblocks being 
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large and heavy compared to paper materials, and more importantly, due to the 

limitations of accessibility imposed by the institution' s priority on preservation.  

According to Kim Nam -gi, who was the first to pay attention to the 

woodblocks at Kyujanggak, the institution had conducted investigations and 

organized its collection of woodblocks but managed them internally without making 

them ×ÜÉÓÐÊÓàɯÈÝÈÐÓÈÉÓÌȭɯ(ÕɯƖƔƔƘȮɯÞÐÛÏɯÛÏÌɯ×ÜÉÓÐÊÈÛÐÖÕɯÖÍɯÛÏÌɯȿɀɯ

along with the integration of woodblock images, the academic community gained 

ability to access to these resources. The conducted research includes analyses of the 

woodblocks of the  and comparative studies with  . 

Additionally, th e timing of woodblock production, particularly focusing on 

 was examined. Kim Yoon-je analyzed the content and storage locations of the 

woodblocks to track their storage conditions and historical significance.  

The formation and storage of Kyujanggak's woodblock collection have been 

comprehensively addressed by Kwon Ki -seok, who has contributed numerous 

previous studies related to the collection. While organizing a special exhibition on 

woodblocks at Kyujanggak, he detailed the formation process of the collection over 

different periods in the exhibition brochure. He also covered the transfer of the 

woodblocks from the Japanese Government-General of Korea to Seoul National 

University, the efforts for their management in post -transfer, and related projects.  

Kim Si-deok, who participated as a consultant in the woodblock cultural 

ÏÌÙÐÛÈÎÌɯ×ÙÐÕÛÐÕÎɯ×ÙÖÑÌÊÛȮɯÙÌËÐÚÊÖÝÌÙÌËɯÛÏÌɯ)È×ÈÕÌÚÌɯÞÖÖËÉÓÖÊÒɯȿɀɯ

revealing its acquisition and its significance in the cultural history of early modern 

Japan. Through literature research and ink-written records, he described the journey 

of the woodblock from its production in Japan in 1677 to its donation to the Japanese 

Government-&ÌÕÌÙÈÓɯÖÍɯ*ÖÙÌÈɀÚɯ$ËÜÊÈÛÐÖÕɯ#ÐÝÐÚÐÖÕȭɯ3ÏÌɯÔÖÚÛɯÙÌÊÌÕÛɯÙÌÚÌÈÙÊÏÌÙȮɯ

Kim Jeong-cheol, focused on the woodblocks of Youngbyunbu housed in 

Kyujanggak and elucidated production period and features of them.  

There are also some preceding studies on the wooden plaque housed in 

Kyujanggak. Jo Gye-young was the first to participate as a consultant in the 

resÛÖÙÈÛÐÖÕɯÖÍɯÛÏÌɯÞÖÖËÌÕɯ×ÓÈØÜÌɯÈÕËɯÐËÌÕÛÐÍÐÌËɯÛÏÌɯÝÈÓÜÌɯÖÍɯÛÏÌɯȿɀɯ×ÓÈØÜÌȮɯ

contrasting it with documentary records to disclose the history and features of the 

nine plaques housed in Kyujanggak. Seo Jiyeon explained the preservation and 

restoration projects of woodblocks and plaques conducted at Kyujanggak, detailing 
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the damage patterns, causes of deterioration, and preservation efforts for the 

woodblocks and plaques. 

The Collection Management Department at Kyujanggak Institute for Korean 

Studies, which is responsible for the management and preservation of materials, 

houses a large number of permanent documents. These are various official 

documents and permanent records related to the operations of the Kyujanggak, 

which are considered valuable for preservation. Notably, within these are lists of 

woodblocks and numerous archival files related to book collections, which are 

believed to have been created before the 1990s, where one can find official documents 

pertaining to woodblocks.  

In the case of replica materials, only some of the materials have been available 

for service, but from 2021, bibliographic details, including remaining materials, have 

been provided to researchers through the readjustment of the collection. Certainly, 

at the Kyujanggak, the current state of all materials has been managed through 

ËÖÊÜÔÌÕÛÈÛÐÖÕɯÚÐÕÊÌɯÛÏÌɯÓÈÛÌɯƕƝƛƔÚȭɯ ÕɯÐÕÛÌÙÕÈÓɯËÖÊÜÔÌÕÛɯÙÌÓÈÛÌËɯÛÖɯÛÏÐÚɯÐÚɯȿ

ɀɯÞÏÐÊÏɯÞÈÚɯÊÙÌÈÛÌËɯÐÕɯÛÏÌɯÍÖÙÔÈÛɯÖÍɯÈɯÓÐÉÙÈÙàɯÙÌÎÐÚÛÌÙȮɯÞÐÛÏɯÛÏÌɯÍÐÙÚÛɯ

ÌÕÛÙàɯÉÌÐÕÎɯȿ 1  . 5  (1781)  ȭɀɯ3ÏÌɯËÖÊÜÔÌÕÛɯ

ÕÜÔÉÌÙÚɯÙÈÕÎÌɯÍÙÖÔɯƕɯÛÖɯƗƜȮɯÊÙÌÈÛÌËɯÐÕɯ)ÜÓàɯƕƝƜƘȮɯÈÕËɯÈÙÌɯÈÓÓɯÙÌÊÖÙËÌËɯÈÚɯȿ

ȭɀɯ3ÏÌɯÙÌÈÚÖÕɯÍÖÙɯÈÚÚÐÎÕÐÕÎɯÛÏÌɯÊÈÛÌÎÖÙàɯÊÖËÌɯȿÙÌ×ÓÐÊÈɀɯÚÌÌÔÚɯÛÖɯÐÕËÐÊÈÛÌɯÛÏÈÛɯÛÏÌÚÌɯÈÙÌɯ

materials different in nature from the existing paper materials implyin g they are not 

genuine. While the replica materials has bronze metal type and framed materials, this 

paper focuses on 23 types of materials, including plaques, royal writings, and woodblocks.  

The woodblocks are part of the woodblock investigation project c onducted by 

the Korean Studies Institute, which has been undergoing a comprehensive re-

investigation following the publication of the woodblock catalog in 2004. This project 

is expected to be carried out over three years, greatly contributing to the 

understanding of the current status.  

The purpose of this paper is to re-examine the state of the woodblocks housed 

in the Kyujanggak, drawing on previous research, by categorizing them into plaques, 

royal writings, woodblocks, and newly produced materials, and t o intro -duce less 

well -known resources.  
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2. CURRENT STATE OF THE WOODBLOCKS HOUSED IN THE 

KYUJANG -GAK  

Kyujanggak houses approximately 250,000 artifacts. These can be broadly 

divided into paper materials and non -paper materials. The paper materials, which 

ÈÊÊÖÜÕÛɯÍÖÙɯÈÉÖÜÛɯƝƗǔɯÖÍɯÛÏÌɯÊÖÓÓÌÊÛÐÖÕȮɯÐÕÊÓÜËÌɯÈÕÊÐÌÕÛɯÉÖÖÒÚɯÓÐÒÌɯÛÏÌɯȿ5ÌÙÐÛÈÉÓÌɯ

1ÌÊÖÙËÚɯÖÍɯÛÏÌɯ)ÖÚÌÖÕɯ#àÕÈÚÛàɀɯÈÕËɯÛÏÌɯȿ2ÌÜÕÎÑÌÖÕÎÞÖÕ Ilgi (Diaries of the Royal 

2ÌÊÙÌÛÈÙÐÈÛȺɀɯÈÚɯÞÌÓÓɯÈÚɯÈÕÊÐÌÕÛɯËÖÊÜÔÌÕÛÚɯÚÜÊÏɯÈÚɯÊÌÙÛÐÍÐÊÈÛÌɯÖÍɯÈ××ÖÐÕÛÔÌÕÛɯÈÕËɯÓÈÕËɯ

writi ngs. The remaining 7% consists of woodblock materials, including woodblocks 

and plaques, which are the primary focus of this paper.  

The history of how these woodblocks came to be housed in Kyujanggak dates 

back to the period of Japanese colonial rule. After reorganizing its structure and 

functions of the office in 1907, Kyujanggak received the collections and woodblocks 

from the Hongmungwan and the related library called Sago, as well as the 

woodblocks and movable type from the Gyeongpan -gak in 1908. The types and 

ØÜÈÕÛÐÛÐÌÚɯÖÍɯÉÖÖÒ×ÓÈÛÌÚɯÈÊØÜÐÙÌËɯÈÛɯÛÏÈÛɯÛÐÔÌɯÊÈÕɯÉÌɯÊÖÕÍÐÙÔÌËɯÐÕɯÛÏÌɯȿ+ÐÉÙÈÙà-related 

#ÖÊÜÔÌÕÛÚɀɯÊÖÔ×ÐÓÌËɯÉàɯÛÏÌɯ)È×ÈÕÌÚÌɯ&ÖÝÌÙÕÔÌÕÛ-General of Korea's Investigation 

Bureau in 1911. In April 1912, these materials were transferred again to the 

CoÜÕÊÐÓÖÙɀÚɯ.ÍÍÐÊÌɯÈÕËɯÜÕËÌÙÞÌÕÛɯÙÌÚÌÈÙÊÏɯÍÙÖÔɯ.ÊÛÖÉÌÙɯƕɯÛÖɯ#ÌÊÌÔÉÌÙɯƖƙȮɯƕƝƕƗȭɯ

After the founding of Keijo Imperial University in 1923 and the establishment of its 

affiliated library, responsibility for managing the bookplates was assumed, but due 

to space issues, the actual items remained in the Gyeongbokgung Geunjeongjeon 

corridor. In the 1960s, the state of the Kyujanggak bookplates was roughly confirmed 

by a librarian from the Seoul National University Library, and the bookplates that 

had been left unattended in the Cheonja-gak were transferred between late 

December 1974 and January 1975, leading to their current location. From 1978, 

registration numbers and labels were attended to the woodblocks at Kyujanggak 

over two years.  

Meanwhile, a record of Nupang o from 1796 indicates that the storage location 

of the woodblocks containing King Yeongjo's royal writings was moved from the 

Sago to Bongmodang. Bongmodang was a hall established by King Jeongjo to 

enshrine the  and included royal edict materials that had been stored in the Sago 

during King Yeongjo's reign. While most of these materials were transferred to the 

Jangseogak during the Japanese occupation, King Yeongjo's royal edict bookplates, 
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ÐÕÊÓÜËÐÕÎɯÛÏÌɯȿɀ and four types of royal edict woodblocks are currently 

housed in Kyujanggak.  

The largest category of woodblocks held in Kyujanggak is woodblocks. These 

102 types, comprising 17,821 plates and marked with the category code 'Gyumok,' 

include woodblocks pub lished by central agencies such as the Naegak and 

Chunbang, as well as those published by local offices such as Yeongyeong and 

Yeongbyeonbu. 

Another category is the 'Replica' labeled materials, which are not included in 

the book or woodblock categories.  

The replica materials are divided into plaque, woodblocks, and other 

materials. Previous research often mentions the number of bookplates held at 

Kyujanggak as 102 types, 17,821 plates, with an additional 2types 7 plates, including 

Ɨɯ×ÓÈÛÌÚɯÖÍɯÛÏÌɯȿɀɯÈÕËɯƘɯ×ÓÈÛÌÚɯÖÍɯÛÏÌɯȿɀȭɯ'ÖÞÌÝÌÙȮɯÛÏÌɯȿ1ÖàÈÓɯ6ÙÐÛÐÕÎÚɯ

ÖÍɯ*ÐÕÎɯ2ÜÒÑÖÕÎɀɯÈÊÛÜÈÓÓàɯÊÖÕÚÐÚÛɯÖÍɯƜɯ×ÓÈÛÌÚȮɯÙÌØÜÐÙÐÕÎɯÈɯÊÖÙÙÌÊÛÐÖÕɯÐÕɯÛÏÌɯÊÖÜÕÛȭɯ3ÏÐÚɯ

ÌÙÙÖÙɯÈÙÖÚÌɯÉÌÊÈÜÚÌɯÛÏÌɯȿ"ÈÛÈÓÖÎÜÌɯÖÍɯ*àÜÑÈÕÎÎÈÒɯ!ÖÖÒ×ÓÈÛÌÚɀɯÏÈËɯÙÌÊÖÙËÌËɯÐÛɯÈÚɯƘɯ

plates which was accepted uncritically until now, but the actual count has to be 8 

plates. 

The 'Kyujanggak Library -related Documents File' housed in the Kyujanggak 

Collection Management Department includes bibliographic records of replica 

materials alongside the original woodblock regi ster. The contents, recorded over 

about six pages, focus on the current state, mostly in terms of bibliographic details of 

plaques, woodblocks, and movable type. The records, made with a pen rather than a 

typed document, generally align with the informatio n in the original woodblock 

register. 

Lastly, there are materials marked with the category code 'Gyugomok,' which 

are woodblocks collected as external donations or the results of internal projects, 

mostly produced after 2010. 

The current state of the woodblocks housed in the Kyujanggak is presented in 

the table below. 
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Table 1: Current State of the Woodblocks Housed in the Kyujanggak  

Category    Total  

Ancient 

texts 

Plaque - 
9 types 

9 pieces 
- 

9 types 9 

pieces 

Rotal 

Writings  
- 

4 types 

11 pieces 
- 

4 types 11 

pieces 

Bookplate 
102 types 17,821 

sheets 

10 types 

2 sheets 

1 type 

1sheet 

113 types 

17,842 

sheets 

Total 
102 types 17,821 

sheets 

23 types 

40 pieces 

1 type 

1sheet 

126 types 

17,862 

sheets 

Alterna

te copy 

Newly 

created 

woodblock  

- 
7 types 

7 pieces 

37 type 

69 sheets 

44 types 

76 sheets 

Total 
102 types 17,821 

sheets 

30 types 

47 pieces 

38 types  

70 sheets 

170 types 

17,938 

pieces 

 

The current state of woodblocks housed in Kyujanggak can be categorized into 

ancient documents and substitute editions. The woodblock materials falling under 

the category of ancient documents mainly consist of 'Gyumok' materials. Previous 

research identified the collection as comprising 104 types, 17,828 plates, equating the 

number of woodblocks held in Kyujanggak with the number of woodblocks. 

However, as shown in Table 1, plaques, royal writing materials, replica materials, 

and Gyugomok materials should also b e included in the category of woodblocks 

housed in Kyujanggak. Thus, the total number of woodblocks as ancient documents 

amounts to 126 types, 17,862 items when including plaques, royal writings, newly 

discovered replica materials, and donated woodblocks.  

Substitute editions are a modern concept contrasting with ancient documents; 

while they are physically woodblocks, they are not included in the statistics of 

ancient documents because they were produced in modern times. Starting in 2011, 
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with budget suppo rt for the repairment, restoration, utilization, and management of 

its collection, Kyujanggak began various projects, resulting in the production of 

many replicas and facsimiles, and a total of 44 types, 76 items, have been acquired. 

As of September 2024, the total number of woodblocks housed in Kyujanggak 

was tallied at 170 types, 17,938 items. 

 

2.1 Plaques and Royal Writings  

According to a recent study by Lee Min -hee (2024), traces of the management 

of plaques housed in Kyujanggak can be partially observed. After the Korean War 

armistice was declared in 1953, Baek Rin, a librarian at Seoul National University 

Library, was tasked with preparing to reopen the library in Seoul, having previously 

managed its temporary opening in Busan in 1951. During this proc ess, Baek Rin 

discovered a number of neglected plaques inside Kyujanggak. These artifacts are 

ÊÜÙÙÌÕÛÓàɯÏÖÜÚÌËɯÐÕɯ*àÜÑÈÕÎÎÈÒɯÈÕËɯÐÛÌÔÚɯÚÜÊÏɯÈÚɯÛÏÌɯȿ*àÜÑÈÕÎÎÈÒɯÏÈÎÚÈÑÐÚÌÖɀȮɯ

ȿ2ÜÎàÖɯ &ÈÌÒÙÈÌÉÜÓÎÐɀȮɯ ÌÛÊɯ ÈÙÌɯ ÍÖÜÕËȭɯɯ 

As noted in the aforementioned study, Kyujang gak manages materials categorized 

as replica, which are mostly non-paper cultural heritage items made of wood and 

metal, along with replicas and copies collected in the 1980s and 1990s.  

This section will focus on explaining the plaques and royal writings.  

 

Table 2: Current state of Plaques and Royal Writings in the Kyujanggak  

Category Book Title  Total  Size Remarks 

Plaque 

  1 94.3×253 

Luoyang-style 

plaque / Relief 

carving  

1 

 

 
1 57.0×93.0 

Luoyang-style / 

Intaglio carving  
2 

 1 58.0×124. 

Mopan style 

plaque / Relief 

carving  

3 
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 1 43.0×128.5 

Luoyang-style 

plaque / Relief 

carving  

4 

  

 
1 24.0×201.0 

Juryun style / 

Relief carving 
5 

  

 
1 24.0×201.0 

Juryun style / 

Relief carving 
6 

  

 
1 36.0×173.0 

Mopan style /  

Relief carving 
7 

  1 36.0×173.0 
Mopan style 

/Relief carving  
8 

 1 39.0×125.0 Intaglio carving  21 

Royal 

Writings  

 1 88.0×30.0 
Sukjong / Relief 

carving  
18 

 8 164.0×54.0 
Sukjong / Relief 

carving  
22 

 

 
1 91.0×43.5 

Yeongjo / Relief 

carving  
19 

 

 
1 124.5×47.0 

Yeongjo / Relief 

carving  
20 

Total  13 types 20 pieces   

 

Kyujanggak houses a total of 20 items across 13 types, including 9 types of 9 

plaques and 11 items of royal writings across 4 types. The plaques mainly consist of 

ordinary plaques and edict -type plaques. The royal writings, previously analyzed as 

woodblocks in several studies, are reclassified here as royal writings rather than 

woodblocks.  

As revealed in previous research, the plaques were displayed in buildings like 

Seonwonbogak and Yimunwon, which enshrined the royal genealogies. The 

ȿ2ÌÖÕÞÖÕÉÖÎÈÒɀɯ×ÓÈØÜÌȮɯÞÙÐÛÛÌÕɯÉà , the director of the Jongbusi in 

2Ì×ÛÌÔÉÌÙɯ ƕƚƝƚȮɯ ÐÚɯ ÌÕÎÙÈÝÌËɯ ÖÕɯ ÛÏÌɯ ÉÈÊÒɯ ÞÐÛÏɯ ÛÏÌɯ ÐÕÚÊÙÐ×ÛÐÖÕɯ ȿ$ÕÎÙÈÝÌËɯ Éàɯ

Rangwon-ÎÜÕɯ8Ðɯ*ÈÕȮɯËÐÙÌÊÛÖÙɯÖÍɯ)ÖÕÎÉÜÚÐȮɯÐÕɯ2Ì×ÛÌÔÉÌÙɯƕƚƝƚɀȮɯÐÕËÐÊÈÛÐÕÎɯÛÏÌɯÛÐÔÌɯ
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ÖÍɯÊÙÌÈÛÐÖÕɯÈÕËɯÛÏÌɯÈÜÛÏÖÙȭɯ ËËÐÛÐÖÕÈÓÓàȮɯÛÏÌɯÉÈÊÒɯÖÍɯÛÏÌɯȿ"ÏÞÐÎàÜÙÜɀɯ×ÓÈØÜÌɯÏÈÚɯÈÕɯ

ÐÕÒɯÐÕÚÊÙÐ×ÛÐÖÕɯÚÛÈÛÐÕÎȮɯȿ,ÖÝÌËɯÍÙÖÔɯ-ÈÌÎÈÒɯÐÕɯ&àÌÖÕÎÏÜÐÎÜÕÎɯÞÏÌÕɯÛÏÌɯ*ÐÕÎɯ

ÙÌÓÖÊÈÛÌËɯÐÕɯƕƜƚƜɀȭɯ(Õɯ)ÜÓàɯÖÍɯÛÏÈÛɯàÌÈÙȮɯ&àÌÖÕÎÉÖÒÎÜÕÎɯÞÈÚɯÙÌÊÖÕÚÛÙÜÊÛÌËȮɯÈÕËɯÛÏÌɯ

plaque from Chwigyuru in Naegak, Gyeonghuigung Palace, was moved to 

Gyeongbokgung Palace. 

The plaques hung in Yimunwon, where Kyujanggak officials worked, served 

to reinforce the state and order of the institution by displaying regulations that 

officials had to observe. Kyujanggak holds 2 scroll-type and 2 board-type plaques. 

Royal writings refers to calligraphy and artworks directly created by the king. 

Kyujanggak holds 11 pieces of royal writings in 4 types. All are engraved using the 

intaglio method on a single side. Although the royal calligraphy woodblock of King 

Sukjong being housed in Kyujanggak is well -known among researchers, the other 

materials are not as widely recognized. 

3ÏÌɯ×ÙÖÔÐÕÌÕÛɯÌßÈÔ×ÓÌȮɯÛÏÌɯȿ1ÖàÈÓɯ6ÙÐÛÐÕÎÚɯÖÍɯ*ÐÕÎɯ2ÜÒÑÖÕÎɀɯÏÈÚɯÊÖ××ÌÙ×ÓÈÛÌɯ

written in a large woodblock of approximately 165 cm wide, written in cur sive script 

and containing eight poems of  by Chinese literati from the Six Dynasties and 

Tang and Song periods. The reason for the confusion over it being four blocks likely 

stems from assuming that the eight poems were divided across four two -sided blocks 

without checking the physical items. The physical form are all recorded in a single -

ÚÐËÌËɯÉÓÖÊÒÚȭɯ3ÏÌɯÉÓÖÊÒÚɯÈÙÌɯÓÈÉÌÓÌËɯÈÚɯȿ1ÖàÈÓɯ6ÙÐÛÐÕÎÚɯÖÍɯ*ÐÕÎɯ2ÜÒÑÖÕÎɀɯÐÕËÐÊÈÛÐÕÎɯ

they were produced posthumously. Kyujanggak also possesses printed editions 

believed to be from the reign of King Yeongjo, containing 16 large single-sheet 

materials with eight poems about the ‚ ˿ᾎ (hanyang palgyeongsi) and eight 

poems of the .  

'Replica 18' is a single-ÚÐËÌËɯÉÓÖÊÒɯÖÍɯ*ÐÕÎɯ2ÜÒÑÖÕÎɅÚɯÊÈÓÓÐÎÙÈ×ÏàɯÛÐÛÓÌËɯȿɀȭɯ

Bogyeongsa Temple located in Pohang also holds royal writing woodblocks of King 

Sukjong, differing in being six two -sided blocks. The content is a royal calligraphy of 

ÛÏÌɯ3ÈÕÎɯ×ÖÌÛɯ,ÌÕÎɯ'ÈÖÙÈÕɅÚɯ×ÖÌÔɯȿɀɯÙÌÊÐÛÌËɯÈÛɯ!ÖÎàÌÖÕÎÚÈɯ3ÌÔ×ÓÌɯÐÕɯ/ÖÏÈÕÎȭɯ

3ÏÌɯÓÈÚÛɯÉÓÖÊÒɯÉÌÈÙÚɯÛÏÌɯÐÕÚÊÙÐ×ÛÐÖÕɯȿɀɯÈÕËɯȿɀɯÐÕËÐÊÈÛÐÕÎɯÛÏÌɯàÌÈÙɯ

1684. This content is also confirmed in the collections and exhibition catalogs of other 

institutions.  
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'Replica 19' is a woodblock of King Yeongjo's calligraphy, reflecting on events 

ÖÍɯÛÏÌɯàÌÈÙÚɯ&ÐÊÏÜÒɯÈÕËɯ(ÔÑÐÕȭɯ3ÏÌɯÜ××ÌÙɯÓÌÍÛɯÊÖÙÕÌÙɯÐÚɯÌÕÎÙÈÝÌËɯÞÐÛÏɯȿɀɯ

ÈÓÖÕÎɯÞÐÛÏɯȿ  ɀȭɯ ÓÛÏÖÜÎÏɯÈɯ×ÙÐÕÛÌËɯedition with this 

content has not yet been found, similar content is recorded in the 48th year of King 

Yeongjo's Seungjeongwon Ilgi (Diaries of the Royal Secretariat) allowing estimation 

of its production date.  

'Replica 20' contains a piece from 1768, the 44th year of King Yeongjo's reign, 

expressing his thoughts on having halted music for a year. The block is engraved 

ÞÐÛÏɯ8ÌÖÕÎÑÖɅÚɯÊÈÓÓÐÎÙÈ×ÏàȮɯȿ ɯàÌÈÙɯÖÍɯ×ÙÌÚÌÙÝÌËɯÔÜÚÐÊɯÍÜÓÍÐÓÓÚɯÔàɯÏÌÈÙÛȮɯÞÙÐÛÐÕÎɯÖÕɯ

×È×ÌÙȮɯÐÛɯÊÈÚÛÚɯÈɯÚÏÈËÖÞɯÖÝÌÙɯÈɯÛÏÖÜÚÈÕËɯàÌÈÙÚɀɯÈÓÖÕÎɯÞith an inscription by Yi Dam.  

Preserved music for a year fulfilled my heart, so I write on paper to cast a 

shadow over a thousand years. 

Next to King Yeongjo's calligraphy is Yi Dam's inscription, also engraved on 

the block. 

Upon entering the court, it was  personally written and bestowed by the king, 

not intended to create a piece of writing or calligraphy. It was meant to show the 

intention of halting music performances for a year to future generations. Thus, I have 

inscribed and printed it to widely disse minate my intent. In the 44th year of my reign, 

at the age of 75, I dictated it, and the doseungji (Jisinsa) were ordered to write it 

below. 

/  

     . 

This content is also found in similar form in the veritable  records of the Joseon 

Dynasty and Seungjeongwon Diary, providing additional context. In the 44th year of 

*ÐÕÎɯ8ÌÖÕÎÑÖɅÚɯ ÕÕÈÓÚȮɯÐÛɯÐÚɯÙÌÊÖÙËÌËɯÛÏÈÛɯÛÏÌɯ×ÏÙÈÚÌɯȿ ɯàÌÈÙɯÖÍɯ×ÙÌÚÌÙÝÌËɯÔÜÚÐÊɯ

fulfills my heart, writing on paper, it casts a shadow over a thousan ËɯàÌÈÙÚɀɯÞÈÚɯ

written and ordered to be printed by Chongyungsa Kim Si -muk for distribution to 

various officials.  

In the Seungjeongwon Diary, Yi Dam was instructed with a memorandum 

saying, "Ah, at the age of 75 this year, reminiscing about the past, what year is this? 

Halting music for a year, how could it have been just to show filial piety?  

Moreover, how could it all coincide in this month?"  




