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Abstract 

This research deals with the study of a major problem and the task is 

how to benefit from the existing old maps,  produced according to the local 

system (Polservice1979, Clarke 1880 (RGS) ellipsoid, and UTM 

projection), in the process of production and updating of maps at the 

present time. In recent years, the process of producing maps evolved 

dramatically with the development of modern technologies such as remote 

sensing techniques by which they can get satellite images of high spatial 

resolution, as well as the Global Navigation Satellite System (GNSS), 

where these techniques contributed to reducing time, effort, and cost with 

respect to the maps production and update process. These technologies are 

mainly dependent on the WGS84 as a spatial reference. Whilst, the Iraqi 

national maps based on the local system, it became necessary to find  

a mathematical model that makes it possible to convert raster old maps 

from the local system to the global system accurately. So as can take 

advantage of these maps in the upgrading and production process. 

Thus came the idea of this study, which aims to assess the planimetric 

accuracy of  maps after the conversion process from the local system to the 

WGS84 and vice versa, through using the best fit mathematical model 

(IraqCon program) based on international standards (National Standard for 

Spatial Data Accuracy (NSSDA) as a guide, and American Society for 

Photogrammetry and Remote Sensing (ASPRS) as a border for accuracy). 

         In this investigation, will be addressed accuracy assessment of 

planimetric map covering the center of the Kut city with scale  

of 1: 10,000 as a study area. In addition to,  upgrading this map to produce 

a planimetric map for the 2014 year based on World View-2 satellite 

imagery with high spatial resolution of 0.50 m (capture in 2014) covers the 

study area. Moreover, building an integrated geographic data base 

(Geodatabase) to be used in a future for the updating process. The 

methodology used in this research has to include four parts. The first, 

included assess of the horizontal accuracy of existing old map with scale 

1:10,000, through converted from paper form to digital form. Then,  

a geometric correction process for these map using Arc GIS software 

package. After that has been selected and measure the distances for 

seventeen features distributed to whole of the study area, these features 

located on the old map and at the same time on the truth ground. The 

results showed that the old map within a standard according to ASPRS 
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II 
 

standard, where the value of TRMSE is 1.324 m, this value very 

compatible with allowable error (i.e., 2.5 m) for the map scale of 1:10,000. 

The second part included, assessment of WV02 satellite imagery for 

production and updating of planimetric maps of scale 1:10,000, through 

verification and comparison for some of 2D mathematical models (first, 

second and third polynomial order). As well as, study the best 

configuration (number and distribution) of the ground control points and its 

impact on scale of the photomap that can be obtained using the best fit 

mathematical model. The results showed that the best mathematical model 

to perform the geometric correction process is a 1
st
 polynomial order, were 

the total RMSE at CPs is 0.790 m. In addition to, results indicated that the 

best accuracy can be obtained from the georeferencing process for the 

WV02 imagery by using the 1
st
  polynomial order is the use of 13 GCPs 

well distributed over the entire of these image. Because, the value of total 

RMSE that attained at CPs is 0.894 m, which is enough to get a photomap 

with scale 1:10,000 of class1 according to the ASPRS standard. The third 

part, included accuracy assessment of the transformation process using the 

Arc GIS and IraqCon software's to convert the raster old map from local 

system to WGS84 and vice versa. The results obtained are approximately 

identical and very accurate, as well as its conformity with the standards 

adopted in this research. Where the value of total RMSE that reached in 

both cases  is  (2.380 and 2.438) meters, respectively,  for a number of 45 

CPs. All of these points were selected for the distinct and clear features 

existing on the photomap and at the same time on the old map have been 

distributed to cover wholly of the investigation area. The last part, contains 

two stages; the former includes building of an integrated geodatabase and 

the work of change detection to the study area from 1989 to 2014 by using 

Arc GIS software. Then production of updated map with scale (1:10,000) 

for the 2014 year from the vector layers that included all topographic 

features of the study area. Where the accuracy (total RMSE) that obtained 

from this map is 2.443 m at 20 CPs. Whilst, The later included the 

transformation of an integrated geodatabase (vector layers) from WGS84 to 

local system (Clarke 1880 RGS and UTM projection) by using Arc GIS 

software and IraqCon program in order to produce of upgrading map with 

the local system as spatial reference. The  results showed that the value of  

TRMSE at 30 CPs equal to approximately 2.5 m, this value is  fully 

compatible with the ASPRS standard for the map scale of 1:10,000. 
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 انخلاصخ

انًزٍغشح  ْزا انجسث ٌزُبٔل دساعخ يشكهخ سئٍغٍخ ٔيًّٓ ًْ كٍفٍخ الاعزفبدح يٍ انخشائظ انقذًٌخ

 انًُزدخ ٔفق َظبو انًشخغ اندٍٕدٌغً انًسهًزبنٍبً ثبنٍٓئخ انٕسقٍخ ٔ

 (9, Clarke 1880 RGS ellipsoid, and UTM 197olserviceKarbala P

projectionاٌ ػًهٍخ  فً انغُٕاد الاخٍشح ٌلازع فً انٕقذ انسبضش. انخشائظ ( فً ػًهٍخ رسذٌث

انزً الاعزشؼبس ػٍ ثؼذ  خرقٍُاَزبج انخشائظ رطٕسد ثشكم كجٍش يغ رطٕس انزقٍُبد انسذٌثخ يثم 

اَظًخ رسذٌذ  ٔرقٍُخ انؼبنٍخ,انصٕس انفضبئٍخ راد انذقخ انًكبٍَخ يٍ خلانٓب انسصٕل ػهى ًٌكٍ 

انًغزخذيخ فً يشازم اَزبج انخشائظ ٔانجشايح انسبعٕثٍخ انًغبػذح  (GNSS)انًٕاقغ انؼبنًٍخ انــ

(Arc GIS ,انزً رغبػذ فً ػًهٍخ اَزبج انخشائظ ) فً  ثشكم كجٍش زٍث عبًْذ ْزِ انزقٍُبد

 ْزِ انزقٍُبد رؼزًذٔثًب اٌ . ؼًهٍخ اَزبج ٔرسذٌث انخشائظث زؼهقٌ فًٍب رٕفٍش انٕقذ ٔاندٓذ ٔانكهفخ

انخشائظ انٕطٍُخ انؼشاقٍخ ٔ (WGS84ػهى َظبو انًشخغ اندٍٕدٌغً انؼبنًً انــ) ثشكم اعبعً

اصجر يٍ انضشٔسي اٌدبد يٕدٌم سٌبضً  ,(Clarke 1880 RGS) ًسهًانًشخغ انرؼزًذ ػهى 

هخشائظ انقذًٌخ يٍ انُظبو انًسهً انى انُظبو ن انصٍغخ انشقًٍخ )انشجكٍخ(ٌؼطً ايكبٍَخ رسٌٕم 

 زٍث .ٔثبنزبنً ًٌكٍ الاعزفبدح يٍ ْزِ انخشائظ فً ػًهٍخ انزسذٌث ٔالأَزبج .ثشكم دقٍق انؼبنًً

ػًهٍخ ٌؼطً ايكبٍَخ اخشاء ( IraqCon programى ثشَبيح يزطٕس)ٍصًر رى ردذس الاشبسِ ُْب,

عبثقخ قذيذ ْزا انجشَبيح كدضء يٍ يزطهجبد  يٍ قجم ثبزثخ اَفبً  انًزكٕسٌٍ ثٍٍ انُظبيٍٍ انزسٌٕم

خ انجُبء ــــقغى ُْذعن اندٍٕيبرٍك ُْذعخ-ٔالإَشبءاد انجُبء ُْذعخ ػهٕو فًٍَم دسخخ انًبخغزٍش 

 .4102 فشع ُْذعخ اندٍٕيبرٍك نغُخ ٔالاَشبءاد /

ثؼذ ػًهٍخ  هخشائظن انصٍغخ انشقًٍخ انشجكٍخ نزا خبءد فكشح ْزا انجسث ٔانزً رزًثم ثزقٍٍى دقخ

 جشَبيحانْزا  ثأعزخذاو ٔثبنؼكظ (WGS84) يٍ انُظبو انًسهً انى انُظبو انؼبنًً انزسٌٕم

  كسذٔد نهذقخ. (ASPRSكًششذ ٔ) (NSSDA) انًؼبٌٍش انؼبنًٍخ ثبلاػزًبد ػهىٔ

يشكض يذٌُخ  انكٕد  يقٍبط رغطً  قذًٌخ ثلاًٍَزشٌخنخبسطخ  الافقٍخ رقٍٍى انذقخ رزضًٍ ْزح انذساعخ

 يقٍبط كجٍشيٍ صٕسح خٌٕخ راد  0191عُخ  يُزدخكًُطقخ دساعخ. ْزِ انخبسطخ ( (1:10,000

 4102. ثبلاضبفخ انى رنك, رسذٌث انخبسطخ انقذًٌخ ٔاَزبج خبسطخ يسذثخ نغُخ0191عُخ  يهزقطخ

يهزقطخ  (WV02عى( نهقًش انصُبػً ) 50) ثبلاػزًبد ػهى صٕسح فضبئٍخ راد دقخ رًٍٍضٌخ ػبنٍخ

يزكبيهخ نلاعزفبدح  )يكبٍَخ( اَشبء قبػذح ثٍبَبد خغشافٍخٔثبنزبنً  ,رغطً يُطقخ انذساعخ 2410عُخ 

 اسثؼخ رزضًٍ انجسث ْزا فً انًزجؼخ انًُٓدٍخ اٌ يغزقجلاً . يُٓب فً اػًبل انزسذٌث ٔالاَزبج

ػًهٍخ رقٍٍى انذقخ الافقٍخ نهخبسطخ انقذًٌخ يقٍبط  يٍ ْزِ انذساعخ, اندضء الأل رضًٍزٍث  .اخضاء

اخشاء ػًهٍخ  . ثىخ انشقًٍخئانى انٍٓ يٍ انٍٓئخ انٕسقٍخ ٓبرسٌٕهيٍ خلال ٔرنك  . 1:10,000

فسص دقخ  ثؼذ رنك رى (.Arc GIS( ثأعزخذاو انسقٍجخ انجشيدٍخ خبسطخان نٓزِانزصسٍر انُٓذعً 
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ػخ ػهى خًٍغ اخضاء يُطقخ ػبسض يٕص (01ـ)اخزٍبس ٔقٍبط انًغبفخ ن انخبسطخ يٍ خلالْزِ 

ٔػهى اسض انٕاقغ. انُزبئح اظٓشد اٌ انخشٌطخ انقذًٌخ ضًٍ  يٕخٕدح ػهى انخشٌطخ انذساعخ

 ,و 1.324خزس يشثغ انخطأ يقذاس  زٍث كبٌ( ASPRS)انـ طجقب انى انًؼٍبس انؼبنًٍخ انًٕاصفبد

 انخبسطخًقٍبط ن انًغًٕذ ثّ (و 2.5) انخطأيٍ قًٍخ  انقًٍخ اقمً دقخ ػبنٍخ زٍث اٌ ْزِ ْٔ

( WV02رى رُبٔل رقٍٍى انذقخ انجلاًٍَزشٌخ نصٕسح انقًش انصُبػً ) ,اندضء انثبًَفً  .1:10,000

 شٌبضٍخان ًُبرجؼذد يٍ انن ٔانًقبسَخ انزسققيٍ خلال  .1:10,000لاَزبج ٔرسذٌث انخشائظ يقٍبط 

ٔانثبٍَخ ٔانثبنثخ(, ثبلاضبفخ انى دساعخ افضم ػذد  الأٔنى انذسخخ يٍ انسذٔد )يزؼذدحثُبئٍخ الاثؼبد 

ٔرٕصٌغ نُقبط انضجظ الاسضً ٔربثٍشِ ػهى دقخ يقٍبط انخبسطخ انصٕسٌخ انزي ًٌكٍ انسصٕل 

ػهٍّ ثأعزخذاو افضم ًَٕرج سٌبضً. ثٍُذ انُزبئح اٌ افضم يٕدٌم سٌبضً لاخشاء ػًهٍخ 

  كبَذ انذقخ ػُذ َقبط انزذقٍق ًْ  زٍث الأنى انذسخخ يٍ انشٌبضً انًُٕرج ٕانزصسٍر انُٓذعً ْ

 ثبلاضبفخ انى رنك اشبسد انُزبئح انى اٌ افضم دقخ ًٌكٍ انسصٕل ػهٍٓب يٍ ػًهٍخ .و( (0.790

َقطخ  01الأل ْٕ اعزخذاو  انشٌبضً انًُٕرج ثأعزخذاو (WV02) نهصٕسح انًغزخذيخ انزصسٍر

ػُذ َقبط (  RMSEtotal) ثشكم خٍذ ػهى كبيم يُطقخ انذساعخ زٍث كبٌيٕصػخ ً ضجظ اسض

نهًقٍبط  الأل انصُف ضًٍ كبفً نهسصٕل ػهى خبسطخ صٕسٌخْٕٔ  (و 0.894انزذقٍق )

ى دقخ ػًهٍخ رقٍٍ رضًٍ ,هدضء انثبنثن ثبنُغجخ (.ASPRS)انـ( طجقب نهًؼٍبس 1:10,000انًطهٕة )

 WGS84زسٌٕم انخبسطخ انقذًٌخ يٍ انُظبو انًسهً انى ن (IraqConانزسٌٕم ثبعزخذاو ثشَبيح )

انزً رى  ذ انُزبئحكبَ .انى انُظبو انًسهً WGS84ٔيٍ ثى رسٌٕم انخبسطخ انصٕسٌخ يٍ َظبو

زٍث ثهغ يقذاس  نهًؼبٌٍش انًؼزًذح فً ْزا انجسث زٓبًطبثقندقٍقخ خذاٌ ٔ رقشٌجبً  يزطبثقخ انسصٕل ػهٍٓب

(TRMSE) َقطخ  23ػُذ  (و 2.438)ًٍُب فً انسبنخ انثبٍَخ كبٌ ث و( 2.380) خ الأنىفً انسبن

فً انخبسطزٍٍ ٔثُفظ يٕخٕدح َقبط انفسص اخزٍشد نؼٕاسض ٔاضسخ ٔيًٍضح  .نهسبنزٍٍ فسص

ء قبػذح يشزهزٍٍ, الأنى اَشب الاخٍشاندضء  انٕقذ رى رٕصٌؼٓب نزشًم كبفخ اخضاء يُطقخ انذساعخ.

ٔيٍ  4102-0191ٔػًم كشف نهزغبٌش انسبصم نًُطقخ انذساعخ يٍ عُخ  ثٍبَبد خغشافٍخ يزكبيهخ

رزضًٍ كبفخ انؼٕاسض انًٕخٕدح فً  4102خ نغُ 1:10,000يقٍبط  ثى اَزبج خبسطخ يسذثخ

دقخ ْزِ انخبسطخ  زٍث كبَذ (Arc GIS softwareثأعزخذاو انسقٍجخ انجشيدٍخ ) يُطقخ انذساعخ

قبػذح رضًُذ رسٌٕم  يٍ ْزا اندضء, ايب انًشزهخ انثبٍَخ. َقطخ فسص (20)عزخذاو أو ث( 2.443)

  انزسٌٕم ثشَبيح ثبعزخذاو انًسهًُظبو انانى  WGS84انًُزدخ يٍ َظبو   انجٍبَبد

(program ConIraq) (ثشَبيح انـ ٔGISArc ) ًنغشض اَزبج خبسطخ يسذثخ ٔفق انُظبو انًسه 

(Clarke 1880 RGS, UTM projection)  انُزبئح اٌ يقذاس خزس يشثغ انخطأ زٍث اظٓشد

نهًقٍبط  يقذاس انخطأ انًغًٕذ ثّ يغ رًبيب ْٕٔ يزٕافق َقطخ فسص,( 30و ػُذ )( 2.5)رقشٌجب  ْٕ

 (. ASPRSانًؼٍبس انؼبنًً ) زغت 1:10,000
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تقييم دقة الخرائط باستخدام افضل موديل رياضي للتحويل بين النظام المحلي  

 (WGS84والنظام العالمي ) (Clarke1880 RGS) د في العراقمالمعت
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