
Abstract
Documenting is an important and significant part in the field

of conservation and restoration of historical monuments. The

information obtained in this process can play a significant role in

how to deal with emergency protection methods. In the past, most

of the documenting process was done manually, which could be

accompanied by various errors. With the arrival of new technologies,

various methods were investigated and evaluated in this case.

Historical buildings built in Iran have various characteristics and

different arrays are used in the decoration of these buildings. One of

the best examples of these decorations is the wooden ceilings, which

were used in historical buildings, especially during theQajar period in

Shiraz, and suffered various damages. The purpose of this research

is to make a detailed pathological study of the changes applied to

the wooden ceilings known as Marjoek in the Kazeronian house in

Shiraz, which are decorated with paintings. The main question raised

is what the best way of is documenting the damage of this category

of works and whether short-range photogrammetry can be effective

in this field. The researchmethod is applied and experimental.Which

has been evaluated using survey and field research. The results

obtained state that the use of photogrammetry is a safe method

that is very effective in damage imaging and can show the amount

of changes made in the main structure of wood. In this method, the

degree of bending and change of the wooden beams of the roof

of Kazeronian house was evaluated and analyzed, and then the best

method for strengthening and restoring the effect to its original state

was selected and used.
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اوئر چوقگایآ  او ر تررتو را

یر یاا خا
2 هر یا ا ،*1یر ر

.ر ،یر نر شگا ،ر ر میئ ضو ،اتا .1

.ر ،یر نر شگا د ،ر د ناا .2

چکید

و واو اژ  ر  د تا خا انا
 ک . د تفا ناا  ازـین  خت اآ  
خا انا    و اق ازـین  مو هتر
ا   تر ر تفا و ری  اا   وص
گایآ ژ  اج  د دد. فخت ایآ
 وـر  وو و اق  د ام رغیی ی
 ؤ دد. یز اق ا   ری ایا ا
 گایآ  استند وی هتر    د رط
ین   ود او ر رترتو آا   د اآ  ت
تفا ا   رج را و حقی  اد. ؤر
ا تا . تر ر ا و دی  شیما احقیق 
و طر   رترتو   تفا   ای د
د اج رغیی زی ود   ؤر اسی گایآ  
 دمی زی    .ذگ ما   و  تاا 
  رد آایز  ا ایا ا ق و ایر ا غییر
ی ا  درا  خشتحکا ه  هتر آ 

ر ر تفا و  اتخ ر

.یر ،وـر ،و ق ،او ر تررتو :ید ا

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

ر فا اص

2 ما ،فتا

14۰3ستاا ،2۰یا ما
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86 ا 79 :فحا

سئو سندو

یر ر

،ر ر میئ ضو ،اتا

.ر ،یر نر شگا

اا
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اآ ر  فا اعطا و  گاتندس
ا . و ا  ه شخ خا
ز  ق ود رآند   دآ 
رط افا  ور ا گگو 
گاتندس رند تریش تذ  اد. ت
ر   رذ و ت و
 ا اد. رم فخت اطا ا سو
ط   فخت ایو ،و انّا
رترتو  رتند. ر ا  ر و
ین   ود  ا وی   ک
 نت و رترتو اد. اآد اسی
3Dا د  گاتندس ر نت تیس
تیس  ریش  عد ود. ا اا 
فح  د وید اقش ،اجیت رترتو
ود  دا  ود.  ما ود
.(Pemir, 2005) د رذعطا  نیا یا
رقش گر وحص ،رترتو ریش ا
رو اند دد نا صور ا ر 
ک  ی اتا  حناا ( اجیت
 ر و ) د  آ  اجیت
سیر   گان رو رتند. ر فا
صور یستا   ا کا حی
عد   نها    د نظی کا
.)138۰ ،دص( و نظی یز عد   ک
نت دنن  اع تگا  نک ی 
 ک  یز )ر ند وید  رترتو
رقش وحص )و ـ آ رترتو
ر ب گر، ا ضع د و یاس
وحص  د. ـ صور   ا
اجیت ام قش ا رتوو ر با
انه   دع  اق  ا (DEM)
و هتر آ  ستند. اند، ط یاگر
د ا ر زـی  ر  صور ا  آ
Toz,) د ـ  ر ح ک  رترتو
مند اآ زء و  اق ازـین .(2015
انا  ازـین  شخ ون وم  
  و  اق . ت را خا

Elmi Elmi) و دت اسی ری  اا
اق  تفا ا    .(Jafarlou, 2014
با، و اتور  توا ،ونق و
،انب قا،  تسر ار  تفا
انا   ابش  ار ،ار
زـینا وو  وحت .(Kateb,2006)دتنر ج
رنحصر  د و ،اا اعم
ر  د تماز ر نر وف ا رم
 ا اژ  ازـین و اتف
رغیی نا .(Afzal Tousety,et.al., 2014) و 
ح  مه ا ازـین ر د  ایآ 
استند خت ایو .ا آ  فا
رنا ماد؛ م اسی ود ین  
رترتو   تفا ژ   د
وی و  اق ازـین گاتندس 
یز وت ا  ری ایا ا وـر
؛ ر نا و وی  ا  ر دیآ
وم ر  استند   آا وت 

ژ

-را و ژ   حقی 
-شیما احقیق یز اعطا ز . رج
اج ه . و خاتا  دی
دت  و و اژ  ر گاتندس
دد. آم ر  ح  ع ا
ق  تیفیا  ی صار ،ا و
تر ا  ا ایا ا شیا
یح ر  ا ر   ا د
ا ر   حقی ر آند. ر دع
 امپو دثر ر أید کا ناو ر
ر وقیآیز ام   . صار ذ
  د. ر ا  رآند صار، ر
   دد  اتق زر  صار ،ر
تخر قو عد ا ،ر 
 صار بد  صار ر ه .و
خس Agisoft Metashape زر  عد د
  . د ریهر 1.8.1 خس ،دتا

یر یاا خا ا وـر و ق گایآ  او ر تررتو را
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عم  ی نایآ اج ر ا
 دتفا اعم اژ  تاا ر

یااخا ا

 اا   تع ایا خا ا
 یحا ح   و ری هر
1225 ما  1354 ا  نا  . د
ر . دی ب  ر  اآ هر 
ام خا د و وو نا ا
رج 1298 ا د   ر  ا
ن د اق ق   ر  بس رم
تاا .و ش  ا  ر 
انا  اسی ماند ،ایا ا اعم

 و ر و اا   د تا
نا،  اه    زر ای ا
بق   ر  . و اعم اا
 د تا  بق  مک بق ،یر
)1 د( فخت اا  ضاا ا 

تررتو یو نایآ

رترتو   خا انا نایآ
 فا  ر و  و ایو  ک
 دنرآ  رترتو . گنر ری
صار ر  کا  تفا ا آ   و
ا  خا ان   د تر دتع
و وید نا  قی عد د ،خت

ررصو ح صور ضا ا

سریا

شیا

-ا ق
شی

نب ،یر یاا ا رصو عر :1 د

Table 1. Introduction of Kazeronian house in Shira
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ر  یح کا   .(Delafkar,2011)
و انا  نا ع عی  ری
ر ر ند. ر  خر  یآ ا
 ر و وی   نایآ

اک ر  ،دت  صار: ر .1
 خا ان  ا  ا  ا یفی ا

و تر خت ااد  ا

و دآ  صار صار: ر .2
ود ر رترتو صخص ازر

و وید نا عد د ا

د  تفا ا :عد د یح  جز .3
 جز  وند احقق ،د وید عد

پرد نا تاا  دن یح

ا  ط :دیآ اق انا .4
،ار ا  نا  قنا ،عد د
اعم ایآ ار ا شسر ،ر

ستند انا ا ا  دد

وند اتخصص ،رترتو  ریا ا
 نا عی  ی تنا ا  ر اار

ند بریش ی م ا ا ر

یریاا اقتررتو

صار جهیزذ

شیا ق  صار ذ ر ژ  
18-55 نز  700d Canon ی  ایا ا
 عی دح  ؛ د تفا یتر
رذعطا ی   ود  وا ا
ازـی  اعم اتاا  کا ر ،ا
 یا  نز  . نا سیا نا 
یفی ا   صار ود   دتا
ا ز ام  ،و  عی دح   ا
 ز ر .آ ر ر، ادش
بدد ا انظیم ا صار ام کا

ثبصار  کا دناو

جمو ،کا ونا عو  ر رآند 
  ای و ای  ه اسی و 

یرد. ر ر  و و   تسا
حی    ا ره  خس
ور ا  نا و  اد رک
ی   تفا   و د اد،
باد ای حن ر  رو ه
أیر ایز  ا بیع  ر ود 
 توا اا ر ا  ذگ فن

و وعمیر و اک

 ر ر ی زار ،ا ی 
اد کا .رذ و اد یز کا اعیو
ر ی  ا ماد زار  و ر سیر
ا ،آ قا  وب گان ا و ر 
نظ  کپا و  و  ا  وتن
اد و تسا ر یر  ند. ب
بنا او  دآ  صار 
 عو  صواً و  اند، کدگر ا
ا عد اد ر صار  تفا صد
ند. دی دن می ، و رترتو
ود تر و صار   می اـز
خت صور   د و  مس ر 
ر ای و او  ا اد د د
،رنا آد؛ ر ت  دع ار
 اآد  و کا ناو  د ر
،ر نجر ا یفی ا صار ـ  ود
 ا زار  نیی   سا
 کا ر سیر ،حی و ر و
وص ونظ ی نظ نظی مچنی  ضا
و رر صار ی ا او  امین

اا ا شیا ق اد ه
وح ر صور    د ب صور 65
ا ق ر  کا ر  ررصو

 داش

زر ر

د  صار بد  صار ر ه
خس Agisoft Metashape زر  عد
 . د ریهر 1.8.1 خس ،دتا
 ت  تفا  هو ی  زر

یر یاا خا ا وـر و ق گایآ  او ر تررتو را



84

ر و حفاظند صلنا

| 1403 ابستا | 20 پیاپ شما | 2 شما | هفت ا

و ا   ار  اسی  
شیا ق ر ر .و  تفا
 د اج و ر اه  زر  

رآند زر ،ر   :Align photo .1
بس یا عیو ر ر  انا
اآ دـ صار ا ر  کدگر 
ی ترش اق عیی ا   د ند.
صار   اش نار زر . کا
ح آا، ا ر  ند انا خت
بحا  ک ر تر ا  ی ی
تود تیس ا و و ا  ند.
کا  ی خت اگاا  قش
این  ر اج  دد تر آ 

ند ر  تر اق ر ا ر

ر ر   :Build the dense cloud .2
اق ر ا  زر کا،
نداش قط ر  ر تر
 عد اض  ع کا 

د زر ر   :Build the mesh .3
ماد. ا د عد د ا 
 تا ا  و کیز ک ،د 
ند اد کدگر  ندعا اص

 د نک ر ،ها  :Build texture .4
اد، ت یر  رار را دع
ر  ر تخر  صار   ا زر
ند. ایا ا د عد د 
نها  دآ   د ا وا ا 
اژ  ک اد، ی دن ظر 
 و یز ع و ا اش تا  گ
آ    مو  بی رص را

ق  ررصو  کا ر یو .1 ک

Figure 1. The photographer's way of moving and
shooting from the ceiling

ق  سب کا یرر ح .2 ک

Figure 2. The location of the photographer relative to
the ceiling

اد  ر .3ک

Figure 3. The first stage of modeling

اد  ر 4ک

Figure 4. The second stage of modeling
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ا  تفا ا عد اد ایم
شیا ق عی ا ر  رترتو
. تا   هو ا تا ،د ر
 دع   دع  اد ی یح
دیچی ا  یتو ا آ ر  کا
  ایآ زی  و وص  عا 
ر ر م ا  .یا  ق
رص  ا ایآ رر  هتر ه
اتد. ر   آا ا ق 
ر و و اد تیج    و
ا   ق ایر دمی ئس ،تر
   س نگین  ا اا ام 
حی و ا د تذ عمیر ا
ایر ر  ا اا ،تر و ر

 ر ار طر   آا ق

او  دخش اد  ،مچنی
ار ا یاا  ق  ت ا 
،و ظیر ری و ا د هو دد.
تاا ضعی و رش  ا رغیی
،دیو ا د  د وا کیز
 در آا خر هاتاً  و ر

ر ا  و رخ أیر  اد ، ر 
ا ر    ا ق اق ازـین
یآ ا طحی ناا ر أیر ح 
ددا،  تیج  دد. د اد
تد ی  د   ا ازـین   اخ

اد و ر 5ک

Figure 5. The third stage of modeling
ق ایر ک م .7ک

Figure 7. Bending and buckling of roof beams

ق قا زـینا ت ی  .9ک

Figure 9. Loss of ceiling painting decorations

و ایر ر  یدو صور8.

Figure 8. Rotting and cracking of wooden beams

اد ها ر 6ک

Figure 6. The fourth stage of modeling

یر یاا خا ا وـر و ق گایآ  او ر تررتو را
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یرتیج

 اعطا ر  مه خ گاتندس
رترتو  . خا اآ ر و
و   وا ا  ک او ر
هی ی صار  تفا ا    .
 و ر  ب استند ر  د
ق  .ر ر ره یز نایآ ح
وو  ری ایا ام شیا ا
ر رترتو  ا  تر ر ر و
یح  ا یز ق ر  ایآ او
  یآ م وت اد ی گا ا ردد.
  تفا ا ا وم داش وا ا غییر
خش تاا غییر ایآ ام رترتو
ا غییر  شم رغیی ستند. ر ا 
آ ر  یآ د  اش ق ر د 
ا و  ر  استند    ت
رذ اج رط فا  دخش

گزپا

 تنا عو دن کام  ینود
خا ا  رهر  یاء  تبا ر
ام رحت رهر مچنی  گنر 
اش میما کام ر ری ایا

  د  شکر ام صار ر 
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