
Abstract
Documentation and recording of cultural and historical artifacts are
among the most critical stages in their conservation and restoration.
However, this essential aspect is often overlooked by conservators,
museums, and collectors. This article aims to familiarize students and
practitioners with the fundamental principles of documenting historical
ceramics. Unlike resources that focus on teaching photography, lighting,
or technical drawing, this work emphasizes practical and essential
guidelines for the accurate documentation of ceramic objects during the
conservation and restoration process. In the documentation of ceramics,
the importance of recording information as the first step in conservation
and restoration is emphasized. This process includes documenting the
object's current condition, recording interventions performed, and
providing a comprehensive report for future research and operational
use. Additionally, this study presents a background on the development
of documentation in the field of conservation, illustrating how this
process has evolved into a global standard. Another section of this
research examines the stages and details of documentation, including
the recording of physical, chemical, and pathological characteristics of
artifacts. This process assists conservators and restorers in performing
moreeffectiveandprecisework in theirprojects.Moreover, thedocuments
produced during documentation serve as reliable and credible evidence,
enabling more accurate reconstruction of the object's history, analysis
of manufacturing techniques, and technologies used in the production
of historical artifacts. These records can also serve as a foundation for
future research in the understanding and preservation of cultural heritage.
This article seeks to enhance the knowledge and skills of documentation
so that professionals can prepare comprehensive, accurate, and scientific
reports for the future while carrying out restoration operations. The
ultimate goal is to establish a foundation for sustainable conservation
and valuable research in the field of cultural heritage.
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ر  ف یام  یکر  فا یا ثب  استند نما
ار2* سعو ،1 هد

 نر گاش ،گنر اآ فا کدش ،نجتاا  خا اآ ر وآ ر ،اشی .1
.ر برز، برز،

نر، کدش اتا   ، گاش ،اعم  نر کدش ،خا اآ ر  فا ر اتا .2
.ر یرند، یرند، گاش

.و تنا جا ،نا ا و  آ  جایر تفا ور . آ مگا ر قا   تر

چکید
فا  ر ره  ک خا  گنر اآ استند  ب

وآ ،و  اسی  ا خ  ،اا .اآ ر 

.ریم ر و و جمو  وا ،رتگر و  اد، 

استند ا و ا ا  اجوش ناآ د ا قا 

وآ ر  عنا ر . د د خا اینفا

کا ـ ر تاو  د، مرز ن یر ا ،رو ،کا

 فا رآند و  فا اآ ی استند ر ر  را

ون ا ب می فاینا، استند  . تمرز ر

ب ا رند  .ری ر أید و ر  فا خس ا

ز ار  دجا د استند ء، وو عی

  ، ر  . دنآ ایم  شژ اتفا ر ا

د ـ ر  فا و  استند عو  یشین ،ژ

د بد اه دتا   رند  گو د، اش 

استند ازـی  ر ر  حقی   رگ خ .

.اآ نایآ  ایمی ،کیز اژ ب م  ،ر

رکم نها ا ند م رتگر  رفا  رآند 

دهی نا ک اند، ت و ار ر  یر  ؤرر

اا کا ،تنا ا  عتبر دو ون گاتندس و 

وید  تا انا  ا ایو یح ،خچا یر

ر ابن وند مچنی نا  .آ ر یز  خا ای

قا  اند. گنر ری ف  نا ین  دنآ اژ

توند اتخصص ا  استند اها   اق اب 

دنآ ر م  ی ،ا ز ،ر ایم اج ا ا

اژ  دا فا ر ترس اج ،اه د نند. هی

. گنر ری و  مند

،ر  ف ،یکر  فا یا ،ب ،استند :یــد ا

خا  گنر

ر فا اص

2 ما ،فتا
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46 ا 29 :فحا

سئو سندو

ار سعو

اآ ر  فا ر اتا

شگا ،عما  نر شکد ،خا

نر، شکد اتا   ،

.ر یرند، یرند، شگا

اا

masoud.bater@birjand.ac.ir

masoud.bater@uoz.ac.ir
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ا واو اع  و ای ب  ب
 فا رآند  ا شق   ر
 د ند. فا گنر  خا اآ ر
ا  ر ی عی ی ب ،استند
توند رفا ،آ ر  ا  بر
 ر ان  رن ،گنر ،خا انب
اد. کاآ  آ خچا  یشین  نند  هتر
ریصمی کا ر، ی  ی عی ب
هین ایو اتخ ر  ظاند  م
دهی نا .آ ر ر  فا
،ایمر صار، م  ،استند ار 
ر مند از ،ی اقش  را
وحس ر تر  تفا ایم زار
ند ا اتخصص  تندس  ود.
عیی   اد و  ح ی و ا
دمند د ،وو ا ا ر  نند
ور    و ا گر، و  ند. اج
  دح  فید مر  تر ایم
اینفا اند ،گنر  خا اآ  اسی
ر  فا یاند و یا ی  ،خا
میت اد  ی ب  ب ستند، د
ر یاند ر  عو  اد. دن
ا ا  رتگر ،یشی تندس اد، دج
ر  اند اآ تذ اد  ا و ا
یآ متر ا  ر دد اندرآ ،آ ا
ب ،ی می  نند. ر دا تریش 
نها تر  تفا ایم ام ا  ی
ادنآ دنهر ر ک ر، ا ف ر
 کااذر ر ،تذ اجر   

ری  فا ین  می ند رعتبر
استند ر   یز ونش ،گنر
أید فا رآند  داذر شخ ون
" ند: ای ،و 16 ا  ونش  .
اد وم ،ا ا ر ،فا اا ام
یح از و ی استند
اج کا  قشا ا رم اتق 
 آا ،حکی ،اا ر ام .و

 ک  ن اژ مچنی ،اکپا
تندس   اد ود، انا ا و 
 آیو  اد تندس  ود. دنجا
گرشژ تر   یرد ر وم سؤ
زنتشر   و یو ود.  ر

(ICOMOS, 1964)"و

ر ه کت   و گر، و 
فا ایم   و  اسی   
را ایم  گکپا ،اع عی ،ر 
اسی رغییتخو ان ،گنر  خا ر
و آ ایم ، مک  ر ا 
  ،طر نی  و؛ ور ا
،تر د ور  ب ر عی ب 
ایم  ب ر، ی ک  و و
،یر د ا ر ف ر دینن ر تر
ا   د  اد  اسی 
ر ، د اج ر  ر ر  فا
رند، ر .و کاآ   دنآ  خا
 م خت ار  اسی اریش
ر  ژ ،اه اوش ام  گنر
خت و گنر ط قاء ابو ،وآ
و تا، می    آ ر  رش
امو  رن  خا اآ  گنر ری 
و  شوا ام  گنر عو  ا
،بنا می    در ون دتم
 ع ،اه اوش ام ،بختاو ر
تا  گنر ری  فا ر  غی د
و  ر ر  د و اای  ایشینی
:ومچ ،اها  دش نی ی عبی ا 
،وآ ،او ،اشآ ،او ،ز ،ی
اه ان  و  ا ا  ری  ن
د رنت یط  آا،  اسی  د 
یز، ژ ر نی  یس؛ شر ر 
ب ،گنر  خا اآ  ی تندس و
هو   ا ،ا ش و نی و 
مظی احر نی ا حی م
 استند  ماد. م  ا ود

ر  ف یام  یکر  فا یا ب  استند نما
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و ،و  خا یاء  اآ  گنر ری
ریو ونظ  قنط  وق ضمی
 ا ت    وا  گیریش 
نی  ور اهر  مند اسی ا
.ادنآ  آ اس ر آا ف  اآ
هد   ، (Letellier & Eppich, 2007)
 داو( ترد ازار  
گنر  خا اآ ای  ونظ )دند
احو    وش ر او   
وو م تندس ا ر نها ،تناتاا

و ود کاذر  یسر ،اآ نی 

ور اسی می   اآ ب گر ر
گنر  خا اآ استند  و ،
می  و ا . ژ  حقی نظر 
انب  گنر  خا اآ اسی  
،ای ،گنر ،رن ،اتص  (خت
اسی رذیآ  یاس  )ری  م
ام ط  تقیس تر کا ،اآ 
و ًم اآ نی  گرشژ  احقق
 ر  عطا  ژ گر، و   د
،یس کاذر آا  تر د یز اآ
 ی تندس و می ،طر نی  ذ
 ب آا عی ژ ،گنر  خا اآ
اژ  اعطا ر ،ش ا   ر
،یر د .یس دیو ی ر احقق
تندس  ر   ا  ی ا
 ز  ین ،ری ر گرشژ اتی 
 ر ژ  حقی  عطا  ر ر
،آ ر ،اآ ر  گنر  خا اآ
او : اتق ور، ین    امچن
تذ  ر د  ا وح ناا ر یز
نا  تندس   ا ا  آ وا 

(Cooper, 1990) وند ای ،ه

ا ی  ا ب ،تناتاا و 
مچنی  یح ر  نف زـ ون
ًرک گرا ر دعه    شخ
Hester, Shafer &) تر ر اید و
یح ی ا، ب د .(Feder.2016.p.315

ا ب ،یح د  یس کاذر اعن
(Feilden.2007.p.246) و ود م  اد یز
اند ،ا ب نت ا ،ر
اذ ا را  قشا ،دی اا
رتریش انا   و ا ،د 
 اآ اجیت ر ،و اک اند
و ا ،یر   د. رصو ا
ا ستمر طبی ز ،ان رغیی ر 
. تا ری  ی  دد ا
ء ر ی ر  استند ، ر 
ت ،ا د ر  ب رفا و
ر ر ،ا ازمی اند و 
خ    وا   ،رفا  .
ون  استند   اتظ ،وص
وا   و ر ایئوس  شخ
راند اج  ر رظ اب  آیاا

(Koob, 2006.p.27)

 ام   و ار  اـس ان 
م تندس د  آم د، تر آا
،رصو ا :ا  یا در ا 
انج  ن خصاش ،میر ا
عاطا اج  ،دنآ  ود ، ناتاا
ئس ر مچنی  یا قطبی - خا
 اآ و  ژ آا، نجا
اسی ناناد،   ا  دی ظر  کوش
ا ی ب  ب ، اد. مر ثمر
  آیا ا ه ا  ک یا
و    ر ا رند ادا ونظ
 ء  د ز و  د یشتر مر
 ر یشتر مر و تا  ،دنآ اا

 ــاستند نــگر  ــخا آثا ثبــ

ــر  ــناتاا

و ر نبت ،گنر  خا یا ب یشین
،د صر  ر  فا فس اب 
 خا اآ ب ر  ،یس و دن
 آا عی وم ستند اعن   گنر
خا اآ ب ،ا   ،ید اشیا ا
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اد؛     خچا ،گنر ری 
ا    آ  ه چآ ، ر 
گنر ری  رن  خا اآ   
ا  ،ژ  اه رر  .18 ر ر 
اجم ید ا آ    ر د
،وص جمو  تاا اآ تد
 وم او یرک ر  این
یاء   گر، و   رد ر صخص
افا ابو رن  خا فا  تیق
اه اق  اسی   ر یر ی
ناتاا  ی انیا ،وم ر
اا   رند .ر ک د یز
یاء ش ،ر د نها ،اآ  فاا، 
 د  و تاا این  تیق
 د و اآ   هفت   ز ش 
ار  گرا و ،دآ اآ  فیاش
  .ری ر ر  عطا و اتخصص
  راً  نفن و اآ   اعطا
ء  ار ،ر اج کانج  

ز ،فا   ،اف  دآ ظر و
 اف ی ،د ش مجم  ک ا 
ر ر  عطاوپ  هی ،تیا ا

(Griffiths & Wilson, 1991) ر

ب  هی تاا اآ   ی ار 
 استند   ی اد رد، ب 
ر و  و گنر  خا اآ م ب
د، تر تاا ا و  ند
یشتر تر ظر  ا ر  ستندگاا 
ر و د، یر مک ازـی
ظر  کا صار ومچ ،تندس  
ناتاا  د  ترس ا گام ند.
احو  ا  اف ون ریش 
ونظ رظ اب  و ـ  و  خا
می گر، و  حوا،   ا
 دآ تاا ای  اآ عی ب
یی یز اف ا  خا احو
 اآ   دن  اتخصص ر
رد، کاآ   ،یی تاا اتا

نار سو ناتاا یئ و  ،ی  ب نج ز  تع وا  نقو افا گاستند .1 ک

با اینفا   یق گرآ صار  د جا د قیا  تفا ا ی 1937-1938 ا ا  یکاو شگا

 در هی . 193۰    آ ستند ره  ک نو رسفد س و 

(Gunter & Hauser, 2005, p. 260).

Figure 1. Documentation of the painted pottery from Tal-e Bakun, dating back to the 5th millennium BCE, carried
out by the archaeological team of the Oriental Institute of the University of Chicago between 1937 and 1938 using a
graduated scale. Detailed watercolor illustrations of these exquisite ceramics were prepared by Ernst Herzfeld as one

of the most significant records of that era in the 1930s (Gunter & Hauser, 2005, p. 260).

ر  ف یام  یکر  فا یا ب  استند نما
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 وکش یاء  اآ وم ستند  و
 ک  آ  عد  اف ی  تاا حو
دب اناتاا ا   ه و  یو
اا  یا استند  ب ر د.
د  ،تاا ا اعطا  ناتاا
 د ور ژ گاا  می 
ر اتخصص ،ناتاا ایئ  
گاا تناتاا اتا  اآ گاتندس
  تصاد و  ا ر  ا
صخص  ر و  ستند اس ر
ا ا و  یا ر  گاتندس  راً
(Griffiths &Wilson,1991) د تغا ،آ   

)1ک(

فا ت ندا  د  ا ذ ا ر 
ت  ون گنر  خا اآ ر 
ا  گرا ،ناتاا  تقس م
خا اآ ا هو  م ا   ور
 فاا  .ش اتف گنر ری 
وح  ک ،اآ ر  یح ا  نها
،رتگر .و ذیرأ یز اآ ب  گاتندس
نگر یو  مداً  اناتاا ر
رک رد، تفا وکش اآ را 
 ط  رد   تند وکاار
 د ا رگ غییر  رند طا م
 تفا ا  رج ا  کاء ا رتگر
و دـ تا  ا ،گاشاآ اعطا
تا   گذد اآ و   اناتاا
.(Hanachi et al., 2016) اند  نی  م
 فا ت   او د  ،یر د
اند رگ صخص  تیا و ،ر
  تریش  ا  آد دد نجتاا
 خا اآ نا  یح  خصصر و

ر گنر

ور   م رگ و  اف می
  د و گنر  خا اآ ا
ای گاتندس د  یز دم افا
ره .ر داش رتگر  اناتاا
وم ستند  ب  اناتاا  د

آا اب  یفا ای میر  رصو
مو  ر ر  و  و  اند

فا ر ا  فا اآ استند .1
تا  آا ناو  دنبق ونظ
خا-نگر و دن   بس گا ا
وکش فا اآ ا ر  ر اتا

اس عا تعیش  اتص ،گنر یح .2
ر ،ح و نطق ا حو  عطا و
 آا، زـی وح  یاء ا ان ا
اآ گنر  را یو ر نبت یشتر

 فا

ر ،ک( میر  رصو ا ا هی .3
رصو ا اگاا ا طبی ر )ق 
 تقر اگو یح  خت اواا 

(Hossein Tehrani, 2015)تعیش

رتگر  رفا ،اناتاا ا سقا 
،ر  فا و ای  اآ استند 
 ماند. اب  رخصص  اتف د
اآ دگه  ف  ای ا ر یشتر د
کیز اژ ی انا ،گنر  خا
ونظ ا اتق ها   اآ نسی 
تگرر .و نظی آا دا ر  فا
 یر ازـی ر  ،گاتندس رآند 
 و و ر   تر اآ مر
د  یح ر م ابن ون تندس
و  گر، اب  ود. تر ا  تر
استند ،گنر  خا اآ ر  فا
ب ر ر ز  ون نها 
 مه خ ون ک ر ون عی
م اژ  ر ،فا ،یح رآند
 رتگر .ری ر تفا و ظر و ر
 نند اب  فخت اد رند، 

 ر و ا آا 

رتگر ــر: ث ــا نا تاــا  ــا ستند .1

ر رن  ن تاا  ا  د ا
ما  ر ر  ا  آ یما ،خا
وق  ازـین ،خت اطع م  ازـی
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تخر ونظ تندس  نند. ب  آ
یح  جز ر ژ ،نا ا
 ا ر، ا  ت ا ا  و

و اج ر ن ازـی  ژ

و ،ر   آیــا: ــاستند .2

 ر  د  ایآ خت کا 
عبی ایآ م  ،آ مر  ا و
تا  تندس  .و ب ،اس 
ا ر  ر  ر نایآ
 ود. هی ر ا تنا تر  ا
انا  یآ و خیش ر ا

 ر تر د او

 رتگر :بــ ــار ــر .3

 ر تذ   ب د  را
نند. ب  ر   د اج ر
ر وح وح   ا می ر 
م   یشی ار ر ا 
تریش  ا دد تر ا ا ند

(Hanachi et al., ود(2016 اتخ

یــ ــاخ ــاستند  ــانا .4

ر، ی عطا ا رتگر :ــدز 
دز امس   آ ی اخ
ا زی   خیش ب ار ا
 نند. عیی  ت ا و  تاا
نند ا امین رتگر ا مند ا
ر  تاا  ریر غییر وی 
تا  ظر و اد  ریم و

و اج ر ا ف

  :ــرمو ــر  ــاستند .5

اژ  و یر عطا ر ،ر
ا و ر آ  امو ر، ایمی
 .ری ر یح  جز و گاشاآ 
ت ا ی و انا  وند ا
 آ ور اندر مچنی  ر ا 

نند م ا و

ره  ک :ــت ر ــا می ــاستند .6

ی ب ،ر رآند  استند اخ

 . تر  تفا اد خت ر
ر ی ،ر ب اک ا تندس
ن از  ر ن یر ،ر  عد 
 ر ر  فا خت ر  قی
نند، م ر رآند ریگی  نها 
دنآ ار ر م و ون ک

ستند تفا ا یز

 خا ر ا ند م گاتندس د 
ک و ستند و نو عی  نها  گنر
و  ر ب یز ا و  آ رغیی د
ری ر ی ار  اظ ح د

 و ا وا افا  گر ک
وح ،ر  ناتاا ای گاتندس
ا  . رآند   رک  دنا
ًوعم  یاء گاتندس اناتاا 
اتق  ش   اا ر  ک ون
و   آا پ   اج اا  اتا
 دت ام  رتگر پاد، رتگر ا
گاشاآ  اا  خا ر ر  ا ا
د   ر اآ  گاتندس ایم ،ر
اا   ک ،ر رآند و  نها  
گر، و ا افا  ند.  یز آ
؛ ا   تفا و اط اف
فا اآ گاتندس اناتاا و
رتگر  ا  اند، "فا ر" 
.)2ک( وند "فا ن یر"  رآند 
یشتر ،اناتاا گاتندس  گر، و 
خا اعطا ونظ اآ ر  ک ب ر
ر  رتگر  ا  ،و أید قطبی
غییر  ی اع ،تاا ،ن  ،ر  و
تریش و یز ا و  ر  د اج
 رتگر یر  ار رک  د.
ر  ا  و و ،گاتندس
 ؤرر و تر  تفا د اج

ری ر تفا و  آم مر،

د  کرا  در افا و ا
،رتگر  اناتاا ای گاتندس
ایو  ا  اسی ابا

ر  ف یام  یکر  فا یا ب  استند نما
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ر  ر .و داش ر   گاتندس
اش ها  ز  و د  تیا ر
استند ور ا   نند تفا
،کا ا مداً ا  ود. وحس
 ستند. اآ ی خصاش ب  ن یر
ب ر ا و ون زا  ،
 تاا اژ یح ،اآ ون عی
ن ازـی ر ستند مچنی  آا، رص
ایو   تفا د. ا  ر خا 
گاا  اج ونظ و  ر  گاتندس
نصر ،اآ ر  ا ر ی  عتبر 
اندرآ  اعطا هیس    ترش
ند م خت این  شژ

نی ر جا   یفا یا استند

وا،  یفا یاء ب  ب  خس ا
ا  . ء ر  نحصر اد اتص
اج ا اسر  تفا ا ًوعم
ا .و دباس ء ط   و
 مک ا و  رسا   تفا
ژ  و نجر ء د ک  یآ 
کا ،ا ن ا ک ا یاء ر ر

،مچنی .(Busch, 2011) د و آا  تفا
طر ا ا ا ء،  رسا مـ اص
 ر ،د  عد . رم آا د د
ا  ر خ اسر  ،کش 
ایآ اج ا یز   ا د، تفا
ونظ ،ها  .و آا اد گان 
و دب ادا ،کش  
Letellier &) د تو اآ ط  تقیس
ر ط  متس ،ونظ  ر .(Eppich, 2015
ا پ  باد د رع   و اتخ
ون ا  ،فا ا  تفا
د   ا تب اد .و ام و
از  ر ا ور  تفا ا ا اش
 رگ  ،آ    و تو ر
Mudg et al.,) و ا آ  فا ر 
 ر تر کا ،   تفا .(2010
و  ند ر  ر ر تب در  اآ
ا و آیو   ر ا بر ا رؤ

ا ب اا

یفا یا ضب ثب ستر

 گنر  خا یاء ب  ب ر

.(Collett, L, 2008) فا ر نو ح انا تاا و ت یو  خا فا طعا استند .2ک

Figure 2. Manual documentation of historical ceramic fragments by archaeologists, referred to as pottery drawing

(Collett, L., 2008).
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ون عی ب ا  ید دنرآ
ِرصو  میر ،نج ،فیو و
، اخ  ( ء  اخ ام
بر ا ام آم  )رغیی  احا
تنا ا د و )تذ نا( آ ا
ا ش  آ ر ام اد رآند  اد،
فا ر ،انا ا  ریر   و
دگه ا ـ ا ا و  حو ،ر 
.(Letellier & Eppich, 2015) اب ا و 
وم ا  ود ر استند ،رنا
.)3ک( وم دنقسی و ک  ظاند

حشراستند )

م  ی یو ا :یــفو ــاستند
ژ ر، دبا اژ  وو عی
و   . ،یکر  فا یاء و 
ر خت ازـی یح  رتگر ،استند
ا ، آا، ،ک ،د خصاش م 
و ،مچنی رد. فا رمی اژ 
وو اتم اتو آیزا،  رنندا
 وق وحت ، و تیبا، ر،  ر
عی  ک ا ،ایفی ،ازـین
Busch,) ری ر و و ر نایآ
کپرا اح  یز ر   ایآ .(2011
 تفا رآند،   .و ب کپیکر 

و ؛ ر صخص ا  اذا
 تادا ا طا اد ا  اط 
ناتاا  ر و تخصصی اقو
ا ا ی  م و تندس ا اند
و نانا ار ا یوا: ..(ندا
یو استند و   )وجه یا ر
و تر ظر  تاو  و و ود

اع ی رید  :ــنج  ــا ستند

 . ا خا ر کیز اژ 
،م ،اف ،ر ،و رید ا رآند
  )  ا ،د )طر طر  خا
اتم احا ا اطع  ر ی  مچنی
عیی ر ،ا و  .وخش یز آ
 ر ازـین  وق ا اع ا خا
کویکر قا ر  ،اع فا اآ
ا  .(Bigras et al., 2010) و تفا
استند ا   و ب ی و
و تر ر یح  ا  نج

یمراستند )

اآ استند  ؤر  ای ا  ک
،یکر  فا اآ ژ ،گنر  خا
کا می و ا . آا ن یر
 اسی ،و اآ خت انب ب 
 فا اآ  ژ ،صخص  ن ازـی

.آ  اار  نگر یر و  استند ظا .3ک

Figure 3. Documentation system in cultural heritage sciences and its main subfields.

ر  ف یام  یکر  فا یا ب  استند نما
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ب ا ا و کا ر  ،یکر
ر ،رنا .(Mudg et al., 2010)یس ب 
اینفا ژ ،اآ   ا  ی ر
 .و تفا ن یر   ،خا
 تفا ا ا ت وی  وند ایمر
AutoCAD، Technicalدنا صخص ازر
ام ا ود اج CorelDraw  Drawing

و ستند ی و ر ن ازـی  ژا

 فا ر  تسا  ن ایمر ره
 ر و ا ،و جا ظر، و یکر

،با ما ،ر ما( ر  اما ن یر .1
ر  ب )ر ما  احت ام ،او ام

ر ازـین  ور ازـی ن یر .2
ام و تیبا(  وتا ،وق(
زام  ایز ا ا ا  ترس

 وو   ایآ ر ن یر .3
 اما ما  یکر  فا خا ر
ام  او ام ،با ام ،ر ام( آ

ر  ب )احت

ر اجیت ا ،تذ   
ترس و ناتاا اآ استند
Eslami,) رتد ر و و  تا عو

Di Angelo, Di Stefano, & Pane, 2020; Forte,

2010; Gilboa, Tal, Shimshoni, & Kolomenkin,

استند  .(2013; Tanasi, 2020; Wilczek, 2017
ن یر ر  ،رن  خا اینفا
 اجیت تریش ا  ر ،دع 
وید ا ا  .و تفا یز ا
ازر ی دع   دع  صار
Rino، Autodesk Maya، اند عد ر
، ر  ستند. Blender  Zbrush، 3DMax
،ر وهب ر دتع اار ر
اا  استند  ا  رذتر
می  ستند. عو ا  تاا افا
Supplementary   ،DACORD ار تا،
کیر رک ا ، د ـMaterial S1
اطع ه ،عد د هی ر
تا عو  ر کیر ارصو  فا
Wilczek, J., Monna, F., Jébrane, A., Chazal, C.)
)4ک(.(L., Navarro,N., Couette, S., & Smith, C. C

وید ر  فاینا عد اجیتا
ما ر اگرا ی دع  اد
Avella, Sacco, Spatafora,) تمرز وا 
.(Pezzini, & Siragusa, 2015; Barreau et al., 2014
استند  و انا   تفا

) م(ا   ا د  )م(ا   ا خا فا طع   عد د .4ک
(Göttlich, et al., 2021)

Figure 4. A 3D model of a historical ceramic fragment with color and texture (left) and without color and texture
information (right) (Göttlich et al., 2021).
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ار ا ند اا م رتگر 
 ماد هی ر نایآ عی  ری
آیا ترس  اع  رهت  آ تیج 
کا ا  ر  د. ود ا
 ی ،دیآ اخ اا  ر
.وم ود اا م ،م اد اج
وید ر ًوعم فاینا عد اجیتا
. مرز اگرا  تفا ا عد اد
و ،گنها ژ  و ،مو ر
آ   ر ا . 2۰18 ا  یسجز  
وهرُ فا اطع  دتخر ا 
حقیقا  آا ر ر  ُهرا اا ر
.(Opgenhaffen and Kisjes, 2018) د تفا

عد اد  اض جس ، ر 
ینند ی اب  و ویر  فا
یر اریش اد. وهب مگیرش حو  ر 
،عد اگرا  کنرا رت ظیر ،ان 
،او ا د   رد ر  کا 
  .و وید  تخر ء  قی د  گو
،وآ ،تر خت د ر و دا
)5 ک( ر تفا گنر  رن ،اج

استند تریش ا ترد  رآ ک
ر تاا ان  تفا ،خا اینفا
استند  ب رآند ،وآ   . (SfM)
 تاا د. اج ا ا   ا  فا
ا دع ا ز ار ر ژ ر
اد وید کا  د ر فا اطع
ر  مند ا تخر  ی عد
یا   ،ر یر ا رک  ند.
ناتاا اعطا ایا رؤ و اوید،
ا رآ  ترس اقی  استند 
)6 ک( (Göttlich et al, 2021; Rummel, 2024)

گاستند ستنداصورا )

 صار  جمو  رصو استند
یا  اآ یح  ب ر آا   و
 رصا استند    .و تفا
 را و )رگ ر ر ا ( فا اآ
هتر آ ازـی  ژا ا و تر ریک
ا نها  رصو گاتندس  ود. ر
 ی صار ا ک ر،   اک
رغیی  و ایبر ،تاا ازـی  ن

 جا و خا  اا  مبو ا خا ینفا  دیماا اخ ی کا طبی  ا طع .5ک

(Razani, Haddadian and Pourabbas. 2018 )اذ: ا م ا نو زر حی

Figure 5. Fragment matching and precise alignment of the remaining parts of a historical ceramic vessel with missing
sections, followed by virtual reconstruction of these parts in the Rhino software with computer

(Razani, Haddadian, & Pourabbas, 2018).

ر  ف یام  یکر  فا یا ب  استند نما
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د .(Dorrell, 1994) و یز ر  د اج
،ن ،ایم اژ افا ،ا  
کویکر ط  رغیی ور  نابا
از  ،ونظ  ر . ر کورا ا
وند  و تفا ررصو خت
ا ار  کنرا ،کا ای :ا
خت انماز ا وند صار  اند.
تفا ًث ود. تر اتف و ر ح 
ت ا ،و ا تقیسیم و ،تقیس و 
،نفر و :ومچ و خت اوو
یفا  ود ،فی ند و  رز ا و
رغیی یح  ژا ب  یشتر  
ایفی ا رصا ،گاتندس ند. م
خا اآ اتخصص  رتگر ر خت
و  ا اسی ا  د  
ا ر د، اآ  ن  م شخ
 آ ر ر خچا  تاا ا قی
 ا ق آا دگه  ر رآند 

گاتندس ر ترس اکا کا د
ز   آ  ر ر رن  خا اآ
ر  .ا بد ر  فا  دمند
کا ر  خا اآ گاتندس ند ر
ررصو ا ا درا صر  اا  
  رد اآ  .185۰ ا  خا انا 
یرک  گنر ری  یشتر و ا د
 ر کا ، .1313 ا  ر  و

ر یز خا اینفا م  تاا ای
،کا ریش ا ( Hossein Tehrani, 2015) د
قط یافید، کا ان  گ صار وه
اآ ا   یر ب کا  و فط
.وم ر نر  نر دی نصر ون 
  اجیت ای  ا زر وح
ر   دد مد ای گزا 
کا رآند ،ا  زنا شمگیر ا
اجیت زجهی رد. رر  ار 
 و ا  صار یفی یشرتر،  بر
کش  د قا   ا  تریش 
یمیا و ،ی یأ ظیر نت کا نزر
(Bigras, et al 2010) رد رر  ا اذا 

اآ  کا د، ا یز یشتر  امچن
ا ر   ًوعم ،گنر  خا
ر ی ،ر  ب :و اج خت
  فا ر   رصا .ر  عد 
و ا ،ر هی ر    کا
 باد آا ره   فخت

،ر ام( ر  اما  کا .1
)احت ام  او ام ،با ام
یشتر و ا یا و  .ر  ب
ر نهایش ما،   کا

نا  ور ود  ازـی  کا .2
 ،زـی ون ،ا وی  ور )ود ر
اقی ز ازـی و )خ وی  ز

ا دUV .Cرقش د )( . د )( .خا فا ا   عد  د وید ر ا د  ر .6ک

.(Adamczak et al,. 2024) ا ا جیتاما )( .عمو ا قش

Figure 6. Stages and workflow for producing a 3D model of a historical ceramic bowl. (a) Mesh model. (b) UV
mapping model. (c) Model with a normal texture map. (d) Complete digital rendering of the bowl.

.(Adamczak et al,. 2024)
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ز ام  

،وق( ر ازـین  ور ازـی  کا .3
ازـی و )ری  اع تیبا، وتا،

ز ام   اقیز

 ایآ خت کا  و  کا .4
آ نایآ ونظ ر 

ایم  اد خت ر  کا .5
ا اا ا اآ  ر  فا

ام ،ر ام( ر  اما  کا .6
ر  عد )احتام اوام ،با

ر، د ر اخ ازـی  کا .7
زام  اقیزازـیو

خت ود  ازـی  کویکر کا .8
تا  ر نایآ  نا  ور
 د  ر ا ون یر  هتر نا

آ ار  خر یسکا

ا ،گاتندس  ور کا ر 

:ومچ ،ژ  صخص ا ار 

 ک ور رز، ا ،ا و ا کا
(RTI) شاا گخت ررصو ،ک
ا  تیا ر یز ری  )7-9 ک(
،ن اعطا  ا  .و تفا ا
نجا  اح  دیا اخ انا
Eslami &) د ر را فا خا اآ
کا، ام  و یو .(Mortazavi.2009
ا تیک  ،ر  عد  ب صار ژ
ما ،مو ما اند دذدا ا
ا  ر د ،ناتاا حو د ،ب
خت ر  ء عی ،مچنی .و تفا
( OT ،) ا  ب( BT ظیر: اد ا ر
.ر خش ) ا  )عد AT  ) ا ی

ر  عد  ب ر  ام   رصا 
)رید اقی(   تفا ،و هی
 ر ر صار  ا ، ر
تفا  ز ، ا د استند د
و ،ر ای  ر اع  تس .یس  
نانا ا   :ا ،ژ اا
خت ر   (Bigras, et al 2010) وم ر

گااا  دتا رـ و رز ، م )UV(نفر و ح جیتا و ینا فا  مو کا تا .7ک

.(Norris, D., &Watson, O, 2021) سفوآ شگا ،یمو ناتاا  نر و   م  )IR( رز ا

Figure 7. Results of photography on a sample of Minaee ware pottery: digital image under ultraviolet (UV) light on
the left, standard visible light in the center, and infrared reflectography (IR) on the right. The pottery is from the

Ashmolean Museum of Art and Archaeology, University of Oxford (Norris, D., & Watson, O., 2021).

ر  ف یام  یکر  فا یا ب  استند نما
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ک ا سقا  ا و ا جیتاک م ،ک ع ا رو   ینا فا مو کا تا .8ک

(Norris, D., &Watson, O, 2021) سفوآ شگا ،یمو ناتاا  نر و  فا ، م  جیتا رو

Figure 8. Results of radiography using X-rays on a sample of Minaee ware pottery. On the left, a digital photograph
taken under normal light, compared to a digital radiograph on the right. The pottery is from the Ashmolean Museum

of Art and Archaeology, University of Oxford (Norris, D., & Watson, O., 2021).

  یو د و اژ  فا هر  ر RTI صور ها  جیتا کا ،شا ا سقا .9ک

.(Lech, Matera & Zakrzewski. 2021) دشا ا و رو

Figure 9. Comparison of rubbing, digital photography and four RTI representations the low relief of Helios facial
features are clearly visible only in this lighting. (Lech, Matera & Zakrzewski. 2021).
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، اد دهی صار .ر تفا آا  ا
دی م  دمند، ،نا رو ا
از د  ا اند را  ا
ا عتبر تندس ون ر  فا
 یاند رصو استند اند. تفا
 ر کا  رو ین  ن

ستندگاآیا استند

  ایآ ی استند  ب
اد  خا اا  ریا فاینا،
 تندس  . ر  فا  ا
کا   ا د، حرش  فیو نب
.(Dorrell, 1994) ود کمی ن یر 
و ـ  ب ر  نایآ ایمر
ود، اج گنر  خا اآ ایآ
 د ما  ر تندس ره 
 ود. اآ فا ایم اآ  ی اد
ـ ا آیا و ،نایآ ار
د   دخش گ تر ا ر
:ا ا ایآ ود. عر نما
زرا، را، کستگا، ،وفق اخ
ا   ز ،او ،و را،
ار  ویو ایآ ،گتا ،اع
 هی .(Letellier & Eppich, 2015) 
ی  آیا، هتر دنبق کا را،
ر  نا ا ا ـ  خر د
 فا اآ و ر  دی ق  ند

ندم

اا  اف ایم ترس ا ر
اآ  ا ج ش  وش  ناتاا
دع ز ا رم ،خا یکر  فا
 فا ،اآ  ا انجین  وا

 ه   اا  ک  آا ر
ثر جاآ . د بد گنر ری و
 اسی  اس  ا نا حد  اآ 
مند، ر  اآ  ا ر کا و
. ا تو آا و  حی فا
فا اآ عی ی استند تا،  
اآ گاتندس . ر ًا یکر 
ایر  فاینا م  ،گنر  خا
رتگر  رفا ا ره  ،خا
. ما  وا  تاا احو 
گنر ا ف ر نها تندس 
ایی ک د، می اآ  رن 
د وح عیی  ر عی ر ا
ر ر د. ما تر  تفا
اد و   تخص ر رآند،  حی
  اها  ر ا ا اوآ
 ر، عی ی استند آد.  
ر قد ، رن  گنر  ر
ر  فا ا ا ریصمی ر
گاتندس  رفا یشتر اآ ر .

 د ـ   ،یکر فا اآ

فا اآ عی ب  استند اد ام
 رتگر  رفا و  یکر 
اج ر  فا اگاشاآ  ااا
ا م ز د  ها  ،و
اآ جمو ا ر ر ر  فا ایم
رم رآند،   ا ا .ر ت
نانا ار  ،تب خصاش ار ا
خا اآ ام ر  ود ب ژ
 ،تب ار  دد. هی و 
ود. گاا اا ا و آیو  ،کمی 
تذ   ناناا  یو تندس
ر دد، دگه ذا و مداً

ر  ف یام  یکر  فا یا ب  استند نما
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،و ر   د ری اجیت ک  یشتر
اتی  آ و فید  ختصر و

یرد ر ابخا  گرشژ

گزپا

 نر گاش  ی  و ر ،اا 
 نر گاش اعم  نر کدش  برز

نی شکر میما

عنو  ا یاا

ما وی  نند  قا  اندسو
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