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Abstract 
 

Many instruments and systems are available for engineering surveys. The total stations 
are capable of the measuring with a high degree of precision in a single instrument. Total 
stations device are used for station setting up, setting-out many points from one station. 

Their major purpose of this work is to take advantage of total station for setting up 
building and to establish 3D representation using AutoCAD program. 

The area of the study was Civil Engineering Department at Baghdad University 
campus   AL Jadiriyah. The completion of the work is done in two stages; 
1. The field work: In this stage, the Total Station Nikon Nivo-5C was selected for the 

current study. This device was measured horizontal and vertical distance, elevations, 
and coordinates from a single set up. This data directly stored on memory. 

2. The office work: In this stage, AutoCAD program is adopted for design and establish 
3D representation of the building to be completely faster and easier. 
Finally, AutoCAD models provided the basic building information such as boundaries, 

dimensions and positions. This method is used for construction surveys, designer works and 
other users. 
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   ھمجمع الجادری /ة في جامعة بغداد تمثیل ثلاثي الأبعاد لبنای
  

  أمال مھدي علي. م.م                                           محمدعذراء ھاشم . د.م

 جامعة بغداد / قسم ھندسة المدنیة                               جامعة بغداد / قسم الھندسة المدنیة         
  

  :الخلاصة
 

المس احیة ومنھ ا الآن جھ از محط ة الرص د المتكامل ة حی ث ی وفر قیاس ات ھناك العدید من الأجھزة تستخدم للأعمال 

وھذا الجھاز شامل للقیام بكافة الأعمال المساحیة مث ل رف ع العدی د م ن . دقیقة والعدید من الإمكانیات باستخدام جھاز واحد

عملنا ھو لتحقیق الفائدة م ن  الغرض الأساسي من استخدام ھذا الجھاز في. النقاط  وتوقیعھا أو تسقیطھا من نقطة واحدة

منطقة الدراسة ھو قس م الھندس ة المدنی ة . استخدامھ لتمثیل البنایات بأبعادھا الثلاث وتمثیلھا بمودیل یرجع لھ المستخدم 

  .جامعة بغداد في مجمع الجادریة

  : یتم تنفیذ العمل على مرحلتین

  العمل الحقلي .١

میزة استخدامنا لھذا . الجھاز یقیس المناسیب،المسافات،وإحداثیات النقاط.  Nikon Nivo5Cالجھاز المستخدم       

حیث یخزن المعلومات في الذاكرة بعد إدخالھا مباشرة  Windowsالجھاز غیره عن بقیة الأجھزة لأنھ یعمل بنظام 

 .بصورة رقمیة ولأنھ یعمل بعاكس وبدون عاكس

النموذج الذي نحصل علیة یمكننا . وبشكل أسھل وأسرع 3Dالبنایة  برنامج الأوتوكاد لتمثیل:الحسابات المكتبیة   .٢

یستفاد من معلوماتنا المھندس الإنشائي والمصمم ولأي مستخدم بصورة . من اعتباره مرجع بتسجیل كافة التفاصیل

  .عامة
 

1. Introduction 
 

Traditionally, theodolites, levels and tapes are still used on site. The visible outputs have 
usually been via the medium of drawn topographic plans. The users had manually 
investigated these plans for their required purposes [1]. 

Many instruments and systems are now available for engineering surveys. The total 
stations are capable of measuring angles and distances with a high degree of precision in a 
single instrument and reading all measurements digitally. The angles and distances may be 
used to calculate the coordinates of actual positions (Northing, Easting and Elevation) of 
surveyed points, or the position of the instrument from known points, in absolute terms. The 
data may be downloaded to an external computer and application software will generate a 
map of the surveyed area [2]. 

 
2. Total Station Device 

 

Total station is an electronic/optical instrument used in modern surveying. It is designed 
for measuring of distances, locations of any point, horizontal and vertical angles and 
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elevations in topographic and geodetic works. As shown in Figuer.(1) [3]. A total station is a 
theodolite and an electronic distance meter (EDM). If it is not located over the known 
location, then a minimum of two known locations are needed in order to be able to calculate 
the exact position of the total station. By using this instrument, the surveyor is able to do their 
job quickly [4]. 

 
 

 

Fig .(1) Geometry of Total Station Device. 
 

 
2.1 Advantages of Total Station Surveying 

 

• Relatively quick collection of information  
• Easy to perform distance and horizontal measurements with simultaneous calculation of 

project coordinates (Northings, Eastings, and Elevations).  
• Layout of construction site quickly and efficiently.  
• Digital design data from CAD programs can be uploaded to data collector.  
• Daily survey information can also be quickly downloaded into CAD which eliminates 

data manipulation time required using conventional survey techniques [5]. 
 
 

2.2 Detail Survey (Locating Position) 
 

This method will most probably be: 
(a) by distance and bearing method using a total station. 
(b) by GPS using kinematic methods. 
Considering method (a). As shown in Figure. (2), a total station would be set up over a 
control point whose coordinates are known as ‘a’, and back-sighted to another control point 
‘b’ whose coordinates are also known. Depending on the software on board, the coordinates 
may be keyed into the total station. Alternatively, the bearing of the line ‘ab’, computed from 
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the coordinates, may be keyed in. Assuming the topographic position of a road is required, the 
total station would be sighted to a corner cube prism fixed to a detail pole held vertically at 
(P1), the edge of the road. As shown in Figure. (2).This process is repeated for the remaining 
points defining the road edge and any other topographic data within range of the total    
station [6]. 
 

 

 

Fig .(2)  Detailing by Distance and Bearing Method. 

  
2.3 Mapping and Setting Out    

   

      The purpose of this stag is to locate the boundaries of the works in their correct position 
on the ground surface and to define the major elements. In order to do this, two control points 
must be established on or near the site. Total Stations offer many advantages for almost all 
types of surveying.  They are used for topographic, Hydrographic, cadastral, project and 
construction surveys [٤]. 
 
2.4 Base Lines 

 

A baseline is a line running between two points of a known position. Baselines can be 
simply two specified points joined; they can run between two buildings, they can mark the 
boundary with an existing building/development or they can mark the center line for a new 
road [6]. 

A baseline is suitable for small sites where referencing back to the baseline for all the 
works is possible. In the example, point A of building X is set out by taping              
dimensions 1 and 2 from the baseline and point B is set out by taping dimensions            

3 and 4. As shown in Figure.(3). The dimension A B is then checked against that 
required. The remainder of the building can be set out from the base line [6]. 
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Fig. (3) Baseline with Buildings. 
 
 

3. Experimental Work 
 

The main task of this study is to introduce the total station technique and AutoCAD 
software for representation 3D buildings. The area of the study was Civil Engineering 
Department at Baghdad University campus AL-Jadiriyah. As shown in Figure.(4).  

  

 
 

Fig .(4) Satellite Image of the Study Area (Google), 2014. 
 

3.1 The Field Work                                
  

       Survey data collected quickly, accurately and efficiently in the field using Total Station. 
The Total Station Nikon Nivo-5C was selected for the current study [٧].  
       Horizontal and vertical distance components, elevations, and coordinates were computed 
and displayed the results on a digital screen.  Because the coordinates of the occupied station 
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and a back sight station were inputting to the system, the coordinates of the sighted point are 
immediately obtained. 
The work flow process for collection the positioning of the buildings is made up of four steps: 
(a) Recording Survey station (GCPs of two points near building that setting up).  
(c) Data Collection (surveying setting up) 
(d) Measuring the height of building. 
(e) Presentation 3D model using AutoCAD Software 2012. 
 
3.1.1 Recording Survey Station  

 

Survey stations were represented with the Ground Control Points with known coordinates 
(X,Y,Z) obtained from maps of the Baghdad University with respect to the geodetic system.  
Then, locations of the two GCPs of the base line were recorded. As shown in Figure.(5). The 
coordinates of GCPs are illustrated in Table (1). 

 
 

 

Fig .(5) Locations of the Two GCPs in This Work. 

 
Table .(1) The Ground Control Points Coordinates. 

 

GCP I.D. Northing (m) Easting (m) Elevation (m) 
11 3681701.343 441858.940 36.255 
12 3681109.611 441702.700 36.185 
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3.1.2 Data Collection (Surveying Setting Up)  
 

The principle of the surveying set up method using total station is represented that given 
the coordinate of the instrument position (survey stations) and a back sight station, the 
coordinates of any other point can be computed. The angles and distances were used to 
calculate the coordinates of actual positions (Northing, Easting and Elevation) of surveyed 
points.   

 
3.1.3 Measuring the Height of Buildings 

 

The process of finding the height of objects without actually going to the top of the object 
is known as Remote Elevation Measuring (REM). As shown in Figure. (6).This feature 
measures the elevation of a point where a prism cannot be placed directly. 

 

 

 
Fig .(6)  Measuring Heights with Total Stations. 

  
3.2 AutoCAD Interface  
 

AutoCAD is a very powerful application for drawing; it contains all the tools that 
needing. AutoCAD using to plot a list of coordinates   (X,Y, and Z) that collecting on the 
field with a total station [٨]. 
 
3.2.1 Import Data 

 

Microsoft Excel has become a standard for importing tabular data. It offers several 
formats and ways to read/import information. X,Y,Z Coordinate were directly putting in 
AutoCAD without having to do it one by one.  

Table (2) Lists positions the corners of the building of civil engineering department. The 
local coordinates system as measured using total station device Nikon Nivo-5C. Results as 
agree with [1]. 
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Table .(2) Positions of The Points.  
 

 
 
3.2.2 Surface Model 

 

To represent surface model, Clicking on the Drafting and Annotation options. As shown 
in Figure. (7). 
 

 
 

Fig .(7) workspace option 
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3.2.3 3D Presentation of Model 
 

The 2D model functionality is equally useful for 3D model. Each of the three Coordinates     
(X, Y, Z) includes the ability to select objects in 3D space. Using Z-direction (building 
height), it enables program to 3D model creation in the space. AutoCAD workspaces are sets 
of menus, toolbars and other windows that are organized the work in a custom drawing 
environment [9]. 

Finally, the 3D representation of the buildings in this work was drawn. Figure.(8) 
Presents 3D model interface of this work depend on Figure.(9) which presents 2D model 
interface of this work. 

    

 
 

Fig .(8) 2D Model Interface of The work. 
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Fig .(9) 3D Model Interface of The work. 
 

3.3 Conclusions 
 

From the results obtained in this work the following conclusions have been made:- 
We are proposing a study for establishing construction plans by using the new 

technology: Total Station Device and CAD drawing environment. This new investigation 
allows us to enhance the manner of working. The obtained results are very satisfying and we 
are absolutely sure that surveyors will alter the conventional procedures and they will take 
advantage of the new tool.  

 
3.4 Recommendations 

 

Based on the discussion and field work of this work, the following recommendations are 
made: 

This study also carries out the rapid using total station instrument and GPS technologies.     
Some total stations also have a GNSS interface which combines the advantages of these 

two technologies (GNSS – line of sight not required between measured points;                   
Total Station – high precision measurement especially in the vertical axis compared with 
GNSS). Resulting can be produced using GIS software, Auto Cad Civil 3D 2013. 
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