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 Lecture One 
  

Basic Concepts of Measurement 
 

 

Introduction 

Measurement generally involves using instruments as a physical means 

for determining a quantity or variable. 

The instrument serves as an extension of human facilities, where 

without the instrument aid, the human facilities become incapable of 

performing the measurement process. 

The art of measurement is a wide discipline in both engineering and 

science encompassing the arts of detection, acquisition, control and  
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analysis of data. It involves the measurement and recording and 

displaying of physical, chemical, mechanical or optical parameters. It is 

playing a vital role in all branches of scientific research and industrial 

process. 

Recent advances in electronics, physics and material sciences and 

technologies have resulted in the development of many sophisticated 

and high precision measuring instruments. 

The technology of using instruments to measure and control the 

physical and chemical properties of material is called the 

instrumentation. The use of instrumentation in systems like power 

plants, industries, processes and automatic productions has contributed 

significantly to the developing of economy and tremendous saving in 

time and labor involved. 

 

System of Units 
 

The principle aspects of the scientific method are accurate  
measurement, selective analysis, and mathematical formulation. 
Note that the first and most important is accurate 
measurements. 
 
Measurement: is the process by which one can convert physical 
parameters to meaningful number. 
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Instrument: may be defined as a device for determining the value or 
magnitude of a quantity or 
variable. 
The standard measure of each kind of physical quantity is the unit; 
the number of times the unit occurs in any given amount of the same 
quantity is the number of measure.  
Without the unit, the number of measure has no physical meaning. 
 

Fundamental and Derived Units 
 

To measure an unknown, we must have acceptable unit standard for 

the property that is to be assessed. Since there are virtually hundreds of 

different quantities that man is called upon to measure, it would seem 

that hundreds of different standard units would be required. 

Fortunately, this is not the case. By choosing a small number of basic 

quantities as standards, we can define all the other in terms of these 

few. The basic units are called fundamentals, while all the others which 

can be expressed in terms of fundamental units are called derived units, 

and formed by multiplying or dividing 

fundamental units. The primary fundamental units which most 

commonly used are length, mass, and time, while measurement of 

certain physical quantities in thermal, electrical, and illumination 

disciplines are also represented by fundamental units. These units are 

used only 

 

 



 

E-mail:zainab.kadum.jaber@uomus.edu.iq 

 

when these particular classes are involved, and they may therefore 

have defined as auxiliary fundamental units. Every derived unit 

originates from some physical law defining that unit. For example, the 

voltage [volt]: 

 

 

 

 

 

Table (1) shows the six basic S.I quantity and units of 

measurement, with their unit symbol: 
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Multiples and Submultiples of units 
The units in actual use are divided into submultiples for 

the purpose of measuring quantities smaller than the unit 

itself. Furthermore, multiples of units are designated and 

named so that measurement of quantities much larger 

than the unit is facilitated.  

Table (2) lists the decimal multiples and submultiples of.  
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