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Introduction 
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Definition of surveying: the science, art and technology of 

determining the relative positions of points above, on, or 

beneath the earth’s surface. 

 

•Its earliest application were in measuring and marking 

boundaries of property ownership. 

 

Definition of surveyor: A surveyor is a professional person 

with the academic qualifications and technical expertise to 

conduct one, or more, of the following activities; 

 * to determine, measure and present the land. Three-

dimensional objects, point-fields and trajectories. 
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 to assemble and interpret land and geographically related 

information 

 

 to use the information for the planning and efficient 

administration of the land, the sea and any structures.  

 

 to conduct research into the above practices and develop them. 

 

 



History of surveying 
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The oldest  historical records in existence today is began in Egypt. 

• Construction of irrigation system. 

• Establish and control landmarks (after the yearly flood of the 

Nile) 

• building huge pyramids 

Example of instruments:  

 To level the foundations: 

• Either poured water into long, narrow clay troughs or used 

triangular frames with plumb bobs. 
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Introduction to measurements 
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Surveying is concerned with the measurements of quantities whose exact 

values may not be determined: distances, elevations, volumes, directions. 

With advanced equipment, close to the exact value can be estimated, but 

will never be able to determine the absolute value. 

No measurement is exact. 

 

Is accurate measurement in surveying is necessary? 

 -Construction a long bridge  -setting delicate machinery 

 -Tunnels   - tall buildings 

 - Missile sites  
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Errors and mistakes:  

the differences between measured quantities and the true magnitudes of those 
quantities are classified as either mistakes or errors. 

A mistake is a difference from a true value caused by the inattention of the surveyor. 

  -read  number 9 as 6 

  - record wrong quantities in the field notes. 

So, mistakes are caused by the carelessness of the surveyor and can be eliminated by 
careful checking or comparing several observations of the same quantity. 

An error is a difference from a true value caused by imperfection of a person’s senses, 
by the imperfection of the equipment, or weather effects. Errors cannot be 
eliminated but can be minimised by correction. 
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Systematic and Accidental or Random errors. 

 

Systematic errors: is one that , for a constant conditions, remains 

the same as to sine and magnitude. 

 

Accidental or Random errors: is one whose magnitude and 

direction is just an accident and beyond the control of the surveyor. 

 



10/10/2019 Dr.Ahmad Alfraihat 39 

  EXAPLE.1 

Two team measured line distance from AtoB 

------------------------------------------ 

A                                                           B 

49,7                                                     49,3 

50,5                                                     49,7 

    ------- 

50,1                                                      49,5 

Which team more accurate 

Xa=50,5+49,7/2=50,1            for team A ,Xa-X=50,1-50=0,1 

Xb=49,3+49,7/2=49,5          FOR teamB,Xb-X=49,5-50=0,5                      SO:0,1<0,5 –

Group A more accurate than Group B 

 

PRECISTION: 

A—Max-Min ,         50,5-49,7 =0,8m                  0,4<0,8---Group B More precise 

B--- Max-Min,          49,7-49,3=0,4M 



Error propagation 
Any quantities computed from observations containing errors will 

likewise contain errors. 

 Error of sum 

 

 

 

 

Where E represents any specified percentage error (such as σ, E50, 

E90, or E95) 

 

 

 

...222  cbaSum EEEE
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 Example: Assume that a line is observed in a three 

sections, with the individual parts equal to (753.81, 

±0.09), (1238.40, ±0.013), and (1062.95, ±0.40), 

respectively. Determine the line’s total length and its 

anticipated standard deviation.  

solution 

Total length= 753.81+1238.40+1062.95=3055.16 

 

 

-it should be obvious that there is little advantage in making very 

careful measurements for some of a group of quantities and not for 

the others. 

 

41.040.0013.009.0 222 sumE
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 Error of a series 

Should a single quantity measured several times with an 

estimated random error E in each measurement, the 

following equation can be used to estimate the total random 

error occurring in all measurements.  

 

 

 

 

Where n is the number of measurements. 

 

nEEtotal 
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Example: if a distance is measured nine times and the estimated 
standard error in each measurements is ±0.02, what is the 
estimated total standard error in the nine measurements. 

 

Solution  

 

 

06.0902.0 

 nEEtotal
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 Error in a product 

the propagated error in a product AB, Where Ea and Eb , are the 

respective errors in A and B, can be calculated by the 

following equation. 

 

2222

abprod EBEAE 
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Example: for a rectangular, observations of sides A and B with their 95 

percent errors are (252.46, ±0.053) and  (605.08, ±0.072), respectively. 

Calculate the  area and the expected 95 percent error in the area. 

A 

B
 -Ea 

+Ea -Eb 

+Eb 


