
Abstract
Restoration of historical monuments relies heavily on comprehensive
documentation conducted both before and after conservation and
restoration processes. This study focused on documenting the
cleaning process of Iran's Salt Men through the integration of various
photographic techniques and specialized focus stacking software.
Specifically, it examined the documentation of Salt Man, No. 1,
housed in the National Museum of Iran by utilizing a combination
of focus stacking and panorama techniques. The project aimed to
produce high-resolution images from 5 different angles, capturing the
complete depth of field before and after cleaning. The largest image
generated in this project boasted a pixel density of 649.4 megapixels,
showcasing the frontal view of the artifact. Several challenges arose
during the project. The presence of hair on the head and face of
Salt Man, No. 1, posed difficulties in photo alignment. Additionally,
documenting the gold earrings using macrography presented another
set of challenges. It is important to note that the documentation,
conservation, and restoration of the artifact were carried out
simultaneously. Consequently, close coordination with other members
of the conservation and restoration team was crucial and meticulous
recording of lighting angles, camera settings, and photometry were
prioritized. Detailed documentation was carefully recorded both
before and after the cleaning process, taking special care to note the
conditions during photography and ensuring accurate color, light, and
texture matching. This comprehensive approach established a robust

foundation for artifact's future scientific monitoring.
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فی ا ر  و  تع  ما مک ر حوپا گا ستند

پاوا  صور با 
رند4 سیحمد ،3یری هر ،2یر آیسا ،*1یخو حمدضا

.ر مشید، خ ها یر گاا ،خا اآ ر ناا .1

.ر مشید، خ ها یر گاا ،خا اآ ر د ناا .2

.ر .نگر - خا اآ ر شکدژ م یئ ضو .3

.آ ژشگر .4

چکید

دع  اص و 1372 ا   ما کم ر
و  ون عبی ایو  رد. ش اج اهرآ
ر اا عد  ب گا ستند .و دگه 
ی- ر  کا خت ا فی ا ر کم
 قا  .ر و صور با صخص ازر
ر  و  وو 1 ما کم ر وحا گا ستند
د. اج اوا  صور با  فی ا ر  .ر
م ا خت  5 High res صار ر  اه ر
صور رز .و اا  عد  ب  ا و دی
ام  ور یکس گا 6494 یکس ر  ور ر
.  و ی اا ر  . ر  
کش کا طبی  ،1 ما کم ر و  ر و و
ستند ررا    وو و مچنی .ر اج
صار ب ر  د .و ر  گر ا د، گا
و؛ اا  عد  ب مک ازـی را ا وح ا
یر  ا اا  ب گا ستند  ر ی رنا
را د. رک اا  عد ًدج  را 
 ا  و   قطا  یاس  کا ی ر 
دنآ  ر  م ا ر رسی ،اا  عد  ب
ستند  و ت زار د ا تیج  .ر اج
بد وحا گا ستند   ا  اد  ا گا

ر

یاو اوا، کا ،ا ،تررتو صور، با :ید ا

بیع

.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
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58 ا 47 :فحا

سئو سندو

یخو حمدضا

گاا ،خا اآ ر ناا

.ر مشید، خ ها یر

اا

Mohamadreza.alikhah@gmail.com
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قد

انجین ره  ک ر کم ر
ا  مک ر ی . اه  عبی ایو
عد یعا ی اج اهرآ دع  . 1372
(RCCCR,1998.p15) رد ش اص و
 ناتاا اا ًدج  ا   عد
عبی ایو اه د، تر ر  دع 
ا ایو را رد. ش یز گر
 اا . اه ما کم ر د
ا . 1394 ا  دع  شژ ایعا
 ،امآ وو گاش  و اش  کام
ونا .ش اآ اج تا گنر ری 
شژ  ناتاا خت اع  نجین 
.(Aali, et al .2020)  ترر ر و

اا   یز ر  فا وص 
و گیریش تفا-شژ ایعا
گا ستند ر .(Hadian Dehkordi, 2021)ر
نع و دند کام  شخ ،کم ر
 اج کم ر و ا امآ وو دع 
گا ستند  . ور اا ار
کم ر فا  اا ر  ور
 و خا اآ ر کدشژ ر  ر
کم ر و  تاا ر و خ  
.(RCCCR.1998) د اج  .1399 ا  اج

عبی ایاو ر کم ر  اآ 
و  ا ر  عبی ایاو   ستند
فا ه د، وند خر  اس ا ا
د . می گا ستند  اآا 
  و ا صار ب گا ستند  
 ا ابن  صار  وت  و ا
تا  گا ستند ا .ر دم دنآ  اآ
کم ر اا  عد  ب ررصو
اـز عد  ب صار طا ذ .ر و
ی و ی ر ام  رنا و؛ می
،وو  بس ی   ا اند کا
ط  وو اف  ی ط  ی اف

رد ب  ا ی

،ا  ،اف یز و ناوص  مچنی
اند ک و  و نا ق   ا
کا  یقاً  رد بوخص تر  و
وذ تر ا ر اـس می ر  عد
کا سا  کیو ر  دد. اید
 صحی ر دت د، اج صار1 با 
ترسا ا  کدگر، ا صار و  طبی
،یو ر  آ  عد د. کا د2 18
 ماند، ترسا اا ر و  
کا آد.  اه ر ر اپیور
و ز انمز ا کا د 
اا   رغیی وت دنآ  ا ر
ر ا   تر و ،اآ  اس

یشین

 3ا و کا خا اآ  نر ای 
د اج  دن  اا  صور با
ر   ک رز . 2۰19 ا  .
برد4 با ش اق نع خا رن
717 رکا و ا 5ترسآ  و 
  گاتندس ر رد. ب یکسیگا
)و( صد ا H6D 400 MS بس ی
،کا اا  رد. تفا یکس گا 1۰۰
وصن و  تفا ا  ک 843۰ دع
ک  ها  ا رد تص کدگر 
 یکس  ی ا یاد. د تار 5.6
 ور نع ؛ یکرتر 5ک 
ا گا ستند  سا؛ و رز او
 ر؛ و مند ر   فا د
ترسآ  و و را ریم  
ا ؛ دآ ما  و  اس 
اق  گا ستند وص  ه کت
ی می ها    آ و خ
ر رمت اا کم ر ا سقا 
   ر ند. اج گا ستند ر
ی و  صور و دی م خ ر
ر رنت عد  ج ر   ر

اوا  صور با  فی ا ر  و  تع  ما مک ر حوا گا ستند
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بیر وت اد  6ار و گا ستند
ر .س  ما کم ر گا ستند 
 و عد  دی م ومب اا 
 SfM 7  ا ار و . و ر 
ار و . د تررتو صور، با
8تیتا  د تا نگ نا مجس
مجس  ش ح . یتر 87 اف 
؛ تایا زر نا  و اا ا 
ناتاا  و  ار ا  
(Clini, 2016) و دگه آکوا  ا

ستند  بی مجس  گاتندس 
اف  ا ،  ما کم ر گا
با ر  ارو گا ستند  
صار  ر ر وو   ی صور،
عد صور اه ر  دد؛ ب
و  خ صار  عد صور   
ما کم ر  ا رد؛ دی  خت
اا  و  ر و و ار 
،آ و  SfM  رترتو  و 
صار ر  و   د  ر صمی
ر ب صور با  رم  اوا9

 ما کم ر گا ستند ماز قط
ستند      ا اثا ام ا
 ر  فا ر ر ی  گا
 عد  ب ا تا  ر  ا نما
عد  با ئس رنا ر؛ و ر

 ا می ر  اا 

ز 

 تفا و زر  زخ زجهی
 2  1 د ر  ر 

یاد

ی ،ر اج ر فر ر  ب
   ر ر    ر می
اتح ر ء   ر  ور اع
 ز خ ایا  اتم کش ا رد

ر هوش زر

صور با زر ند وآ  عد
د؛ رآ Helicon focus زر نز هتر
ز خ ACR  اتو زر ان  
 رد. یأ دن حی   ا زر
و صور با زر ند ار ا
Zerene رزا  رعر  هتر 

د و  صور با  ک صور   .1ک

.)وعصو ربا :یر(

Figure 1. This image shows the general shape of image
stacking (Drawing: Fariba Masoumi Pour)

نا  ، و ما مکر گا ستند .2ک

)یخو حمدا :ک(ر  فا ر

Figure 2. The number one salt man of the National
Museum, alongside the conservation and restoration

team (Photo: Mohammad Reza Alikhah)
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Stacker, Helicon focus, Adobe Photoshop

  ر ر    نا ا ؛
و Helicon focus زر اتخ هتر ر

با اه ر ـ یا زر  نها
  DNG 11ا ا 1۰ا ا و د
و ستند ار ً وو  می .و
ا  ا یفی اً   ا صار

گایو اند یقاً ا ا کا ای  ک؛
ت ا  نع   ، واآ کا 
امین ک ا  و صار ا ا
د طمئ  ر تنا آ  ا ر   
(Elmos,2012.p10) شدد ا صار 

و  زر  اژ ره رنا
مرر ر و

 ر تیباش یر ا  زر  -
 أیر ا ر 

ای  تیباش یا زر  -
ا و  نع   ،و   خت
کا گان  زر  اکا  تفا
 د و اپیور  ی اص ا

ر کا زر ر

وعدد

ی1Sony alpha7 IV

1نز
Sony Macro 90mm

F2.8 G oss

ی دگهد1
Manfrotto

MK290XTA3-3W

و نب3
Godox V860 N II,
Nikon SB 800

و ندک3
Godox 60*90, Godox

60*60

و نب دگهد3Godox tripod

18%سترا ا1Novafelex

اپیور

CPU1Intel Core I7 7700

Ram2(16GB)2*8 Gb

Graphic Card1Nvidia 1060 3GB

زخجهیز هر .1د

Table 1. List of hardware equipment

تفا و ازر هر .2 د

Table 2. List of software used
Helicon زر ا ا ی  ر ضا  ک .3ک

)یخو حمدا :ک( Focus

Figure 3. One of the team members working with
Helicon Focus software (Photo: Mohammad Reza

Alikhah)

Helicon focus زر حی صور .4ک

)یخو حمدا )صور:

Figure 4. Image of the Helicon Focus software
environment (Image: Mohammad Reza Alikhah)

زر را

کرAdobe Photoshop cc2021

ک Adobeرر Bridge cc2021

ا ا Adobeرگر Camera Raw 14 (ACR)

Heliconباصور focus 7

ا یستWindows 10 64bit

اوا  صور با  فی ا ر  و  تع  ما مک ر حوا گا ستند
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ر اآ

ا اا 1 ما کم ر  کا
 و وو اع ا ی .  و
  اسی دی م ئس آو کا 
و کم ر و ا ی .آ و
کا  کا طا و، و ار 
کا کا ذ د. کش اسی کیو
یر اسی ا قرباً ا و عد
ر     د ن کش ا رم 
   ظر  اد .و ا وذ ر
 اا ایم ی  گا ستند ،ر
ا رد رنا و؛ ر   زـ 
ژ می ر اض ار ا گنما 
ر   د تر صمی ه می  .
اوا    قفی و  ما کم
کا  ک .ری و کا صور با 
 وو و   ما کم ر ذ
با  ا یز وو   .و و 
 ب کا    انمز ا  صور

ر و اا عد

رو

رر رو اش   کم ر رو
اا  ازـی تریش ب ر . اس

ظر  نتر  رو ا د اج 
ا ش اتگر  اجآ  د. تر
 ر وستند و ر او  ود
کا د ا سا نند، اج ا و
اسی کا ا ود؛ دیا   و ا
Norrenberg,2022.) د وو  ا ،ز
ر اج را د تس ر  .(p132
ظر  ا اند. ز وو  و نا 
 دع اا ح اع  ر ر تر
 .و ر  ر اتخ هتر پید
رد. و  ره   6۰× 6۰ا ا
 . اج  وا و 9۰× 6۰ا ا
دی م رتی 9۰ را نز ی کا
32 د ا ررا ر ت ،  اسی و
و ر ا دی م  ا ،و تس 
 تفا  ند ر مآد.  صور 
یفی  ا 32 ظیر تس اسی ارا
 صور یفی هتر  ر صور ا اسی
  11 ا 8ارا  2.8 9۰ را نز
ا رنا Langford)؛ & Bilili, 2010.p92) آد
 Photo Pills دی م بحا زر  تفا
وو ا ی ترتا 3۰ ا  و ا
۰.63 ً د دی م صور ر  13 را 
3۰ د  قم یز ا ر  . اتتر

صور با د 1 ما مک ر صور  خش .5ک

)یخو حمدا )صور:

Figure 5. A portion of the image of the number one
salt man without image stacking (Image: Mohammad

Reza Alikhah)

)صور: صور با کنی ا  م صور .6ک

)یخو حمدا

Figure 6. The right-side image using image stacking
technique (Image: Mohammad Reza Alikhah)
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ر ا  و ا .ر ب اد اتتر
و دی م ا رصو ت ر د
ک 15سا د یو ر  ا
 اجآ  .ر کا اتف ا ا
ت  باحا   اتش ر زی
ص دد و  هتر ،وم د
صار فی ا  ا و تر ظر  ۰.63
د یو ر  رنا ر؛   و

رد ب وت و ا ک 3۰

ر ر حو

 عد  و ک   ر اج وح
آا ی ر  صار نجو  ذا
:م  کا ی و ی ،ز ر 
ی ا ی؛ ا ی  نز وح اف
د ر ا ؛ ا وو اف وو؛ ا
 ا؛ ا اف وو؛ ا ا 
 د. را ، ر د  ا؛
 عد کا  ا ند م ار  وو
رک  رو می یقاً تود ًدج ر
ف مچنی اد.  هاش تا  ا ند
اا  ا ند م قش  دگه 
وت  ما کم ر ا ونظ  دنآ

ر رک  رو می یقاً

1 مامک رر

ر  نجو اوآ   اید  عد
د. اآ کا  ا ا  صار
 ی" ک  کم ر    کا
ا  ی  ک   .ر و "
 بس ی و   ا ا   
وم ه  نز ر ق .د اجا ا
  ر ود. ب صار  ند ر
و ق ه  ا  ک می یقا
ر ًا ا  ی دت رنا یر؛
عد  ر ر کم ر نی   یقاً
م ویا  ضع  د. اج کا آ 
ا خا   .و اتتر 2 د  صور
آد  ا و صور، 15 د با

 اد گا ستند ر   ی
ه صار  ر و کا وح
ر  ذ اند. ت را  دنآ  ا
18ترسا ا ی د کا یو
ا شخرد ا ام فید ر د،
ر  کا اص گان   کا اا 
اند ور اکس و    کا ،ز

(Ash,2016.p.122)

ی د عیی ایو  ر  

مو ا ق ه  نحن و نز ر ق   ا سگر حو ر    ،  ی رما .7ک

.)وعصو ربا :یر( رند

Figure 7. Demonstration of tilt and pan movements. In these two movements, the sensor axis is fixed and only the
lens head moves in a curved manner horizontally or vertically. (Drawing: Fariba Masoumi Pour)

اوا  صور با  فی ا ر  و  تع  ما مک ر حوا گا ستند
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ا ی صور با ا  د ا
د با صار دع د د. اج ت
با زی تریش  ک 15یو ر 
 گا ستند ر جمواً .و ک 38 صور
 کم ر ر اا  عد  ب ه ن
رد. ب ک 1625 دع وجم  آ وو
کم ر  ه   سک تریش
ر  . و د 353 د تر  ما
 دد صور  صار  اه
دع آد.   یکس گا 648.4فکی ا
د کا ر  ه   ایو
کا  اهفکی سقا .و د 13 یز
 یکس گا 45فکی ا د ب صور 

د 9 ما ک  و

ر اد و یو ر دت کا  عد
و   ندت صور با  ر
صار Helicon Focus زر  پ د. ری
 نا دد. با 2 دنر  ا c تد ا
  ،  ر  د اج اوآ
1 کم ر صور با ر  رنا
دد دد و  رصا وجم  .و
 DNGا ا  دد صور
وحس ا ا  و  DNG صور آد.
 و   امگا ر ر .ر

رد ری و  ا

 کا   ب   ر
و د 18ترسا ا  رگی و
د. کا اعی ون واد   ا  

.)یخو حمدا شخ(صور: ویا صا ح صور   .8ک

Figure 8. In this image, the joints of the mosaics are visible. )Image: Mohammad Reza Alikhah(
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ک ا ر د با ک ر  ب
جا گ ار  ترسا ا  د ب
ای اه صور  ر ار ام عد د
 اا ام ،اه ر  عد ها  د.
 دد ک  ا اوا و ACR ی
ر  ام آد. د High res صور 
کم ر اا  عد  ب کا ر

د رک  ما

یشنها ح

کا تر ار  خا اآ گا ستند
قیق  .و تر ظر  اد ر دی
  گا ستند  رک ی اف
 ب    ا دی م ا صار ب
ر  مک ا ؛ ا  ب
 فا ا  ناتاا ر   ی
و گا ستند نی ر  اکا ر

 ی ر ت و نهایش اد. تد
 وحا گا ستند ر بنا زجهی
ا ،اتی  او ا ی ام ا ،وب تر
ا ا ا کا  ر .و کا ا ا
رشگر تیا  ترس سیا ز ر اکا
 ا و صور ا ب .ذ
 اّن ریش ا  آ و  کا
 تریش ا دنآ  وت اد زر

ر تخر  د ری صور

هار

صور ین ،اه صور دآ   عد
وب کد   ومب سما ضع  
و آد.  اه صور  د 
 و    ز شر و ی 

 دش اج ین امسا

 یکسگا 45ک ،ا  م صور . یکسگا 648.4ر  ردد ،ا  م صور .9ک

)یخو حمدا )صور: . رو ما ا قط ما

Figure 9. The upper right image is a 100% crop of the 648.4-megapixel output. The upper left image is a
45-megapixel photo of the same point with the same lighting. (Image: Mohammad Reza Alikhah).

اوا  صور با  فی ا ر  و  تع  ما مک ر حوا گا ستند
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)یخو حمدا )صور: 1-1نماز ا ، ما مک ر وو ساا  عد  ب صار .1۰ ک

Figure 10. Images before and after cleaning the earring of the number one salt man, at a magnification of 1-1

(Image: Mohammad Reza Alikhah).

1 مامک ر ووگا ستند

 1انمز ا وو وحا گا ستند
ا 12وا فح  ک   .ر و 1
13ترتا 28 ا  وو ط رز
د ا امین  یر   د.  ر
1 انمز  سگر  ر وو صور 
ا   تفا ا عد    . 1 
کا ر 33 د ام  6۰× 6۰ا
اتتر 1 د  صور با  عد ا د
ر یاد.   ا و دی م
د  ر را ،فکی را آ 
خ   .(Jafarian,1997.p250) د نظی 9
 ر ًا ی .د رغیی ی ه
 ا م ق   و ا ا 

ر و  ر ش ا

Helicon Focus زر  صار  با  
ر  و   انظیم ر اه صور

رد ری DNGا ا اه

یرتیج

ک خا ر گا ستند د فت  وما
صار تذ  . ر  فا ه ا 
دی ا د ب اج کم ر  ا
شدد. اج د ند ا د ا صار آ 
گا ستند وو  یر گا  ر ت
وحا گا  یآ اد ینگر خا اآ

. دح اسی خا اآ گا ستند 
ازـی ب  را ا و ت
   ا گا ستند  ،کا حن

ر بد م  وحا گا ستند

زـ خا ر  ر  فا  اجآ 
و  رغیی ر  ر آ خا و 
یاس  ت اد و اج رفا
میش رغیی  خا د ا ر ب
گر ه اسی ئس ا اد؛  ا  فا
. ئینر ا ا اآ ا وووص 
 اآ گا ستند  و  یاس 
ر .ر ا یشتر اد نئیر اا
ود ر ر ا  ا ، غییر و ر 
رفا ر گان  ه اط  ا
،  رغیی رو اد. خا ر آ
د اش ود اآ نی  ر ا  ا
اد؛ ر  اس ر ا  یکرایسا
و وحا  م صار ب ا رنا
 رغیی د  قنط تا رر  آار

ر اخ   اد  آ  اآ

ا  رغیی     می اـز کت
داش ا اناا  ار  ا
،دینن تگس ومچ دتع و یستند.
و  وو و نا  ،حی گ رغیی
اج ار نی  گر و اسی 
وه  هو سقا ق ند. ا اط
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وحا گاتندس  دآ  صار
را ا .ر طاا  ذ ا
فا  عد  ب کا ا ی ب 
جا  ء ر  ا ،ا و ر 
ز ک  کا ی ا ـ .
،ور اها و ا  دگه  ا
ند کاذر  اآ  ا را ا ود

گزپا

ر وعصو ربا گمیش رم  ا 
تر اآ ان  مچنی  قا ارصو
ر   ار اهر ا   بجت
ود، اا قا  نا آم 

و گزپا

عنو  ا یاا

نگر  خا اآ ر  فا شکدژ

وا

م ترس ر   :Focus Stacking .1
  خت صار ا ی صور دی
.و فت  اید م ا ا قط
اج آو ا  را کا  مداً  
انز  تفا ا  و    ر .و
 اد. ا اسی دی م کا ند
ًا را ر ت آو ا را کا
 ا  ا نز ا اد تس
 گاتندس  ق   .یس صور م
کا  ک وم تفا خا اآ فا
Daffara, 2022,) را یز ز یاء  رو
صور آ  ر ود   .(p. 3
(Structure from Motion (SfM  ا عد
  اسی رصو یر   ر فی

 یو ظر و ء  عد
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